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Urgent inquiry: Eight cases of Salmonella spp. with antigenic type 11:z41:enz15, isolated
in April 2016

Epidemiological and microbiological information

UTID: UI-358 | Country or institution: Greece | Disease: salmonellosis Pathogens: Salmonella spp. | Open map

ECDC Summary

13/05/2016
Launched on 10/05/2016

Greece report nine cases of Salmonella spp. with an antigenic formula not described in the White-Kauffmann-Le Minor-scheme: 11:741:enz15. Al isolates were malonate negative | dulcitole positive,
consistent with 5 enfenica subsp. enfenica. The cases were reported between 24 March and 4 May. Six are male and three female, six children and three adults {one asymptomatic). Seven cases were
from &ttica, one from Korinthos and one from Kavala in Northern Greece. One case reported recent travel abroad. Cases were interviewed but no apparent epidemiological link was identified. The
epidemiological investigation continues.

Austria, Czech Republic, Cyprus, Denmark, Finland, France, Germany, Ireland, Italy, the Netherlands, Norway, Scotland, Sweden and Switzerland have never observed any isolates with
this antigenic formula.

As far as the WHO Collaborating Centre for Salmonella knows, this antigenic formulae has never been described both in the last version of Kauffmann-White-Le Minor scheme and their recent
supplements/database. The Centre will receive strains from Greece to confirm this new serotype.

TESSy background data
Mo cases have been reported to TESSy with this antigenic formula.

Preliminary assessment
Greece reports nine cases of Salmonella spp. with an antigenic formula never earlier described. Greece is in contact with the Pasteur Institute in Paris to confirm this finding.
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Epidemiological and microbiological information Suspected sources and additional information Authoring information

|| Country or
institution

Greece

Austria

Cyprus

Czech
Republic

Denmark

Finland

France

Germany

Treland

Modified Mumber
of cases

13/05/2016 9
02:42 PM

11/05/2016 0
12:59 PM

16/05/2016 O
11:05 AM

12/05/2016 0
11:16 AM

11/05/2016 0
06:39 PM

10/05/2016 0
02:13 PM

13/05/2016 O
10:15 AM

11/05/2016 0
12:32 PM

10/05/2016 O
03:56 PM

27/5/2016

Epidemiological information

Between 24 th of March and 4th of May, 9 cases (6 male and 3

female) with an unusual antigenic type were reported. All cases

were of Greek nationality.

s of the cases were children and three were adults {one
asymptomatic case).

7 cases were from Attica region, one from Korinthos and one
from Northern Greece (Kavala).

One case reported recent travel abroad.

The epidemiolegical investigation is engoing. Cases were
interviewed and an analtical study is planned.

We have never observed this antigenic profile in Austria.

This antigenic profile has never been identified in Cyprus.

We have never observed this antigenic structure in the Czech
Republic

We have never encountered this serotype in Denmark.

‘We have not encountered this antigenic structure in Finland.

As far as the WHO CC for Salmonella knows, this antigenic
formulae has never been described both in the last version of
Kauffmann-White-Le Minor scheme and their recent
supplements/database.

We are waiting for the strains in order to confirm this new
serotype.

May we have the species and subspecies of this Salmonella?

This serovar was never detected in Germany by the NRC.

We have never encountered this antigenic structure in the
MSSLRL in Ireland.

Microbiological information

The antigenic type of the 9 isolates was 11:741:enz15 (not
referred to the Kauffman—wWhite classification scheme), they were
susceptible to 16 antimicrobial agents, and their PFGE profiles
were indistinguishable, all isolates were malonate negative /
dulcitole positive, consistent with subspecies 5. enterica enterica.

Address for shipment:

WHO Colaborating Centre for Reference and Research on
Salmonella

Institut Pasteur,

28 rue du Dr Rouwx

75724 Paris cedex 15

France

WHO CC for Salmonella (constituted by 3 international labs)
maintains the serovar naming. its expertise is free.
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Table 1: Reported hospitalisation and case-fatality rates due to zoonoses in confirmed human cases

in the EU, 2014

4

4

Number of Hospitalisation Deaths
Disease confirmed® Status Numberof Reported Proportion Outcome Numberof Reported Case-
human cases available reporting hospitalised hospitalised available  reporting  deaths fatality
(%) Ms® cases (%} (%) Ms™ (%)
Campylobacteriosis 5.8 254 16 18,303 /3.6 15 0.0
Salmonellosis 322 14 9,830 49.6 15
Yersiniosis 6,625 15.2 12 442 58.3 14 3 0.13
VTEC infections 5,955 399 15 930 39 2 58.6 18 Fi 0.20
Listeriosts 2,161 38.0 16 812 08.9 o4.8 20 210 15.0
-15.3% avénom dnAovuevnc emimtwonc oe oxéon pe 2013
(20,3/100.000 TAnOvopov)
- OTATIOTIKX OTUXVTIKT] TXOT) MEIDOTC OOAUOVEANDTEDY
otnv 7-etiac 2008-2014 2 o
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Table 2: Reported human cases of salmonellosis and notification rates per 100,000 population in
the EU/EEA, by country and year, 2010-2014
2014 2013 2012 2011 2010
Country National Data Total Confinmed Confirmed Confirmed Confirmed Confirmed
coverage™ format® cases cases & rates cases &rates cases & rates cases & rates cases & rates
Cases  Rate Cases Rate Cases Ralte Cases Rate Cases Rate
Austria Y C 1,659 1,654 194 1,404 166 1,773 211 1432 170 2,179 26.0
Belgium® N C 2,608 2,698 — 2528 - | 3,101 — 3,177 - 3,169 —
Bulgaria Y A 730 730 101 700 10.5 839 11.5 924 125 1,154 15.5
Croatia Y A 1,494 1494 352 — — — — — — — —
Cyprus Y C 88 88 103 79 91 90 104 110 131 136 16.6
Czech Republic Y C 13478 13,255 1261 9,790 931 10,056 957 8499 81.0 8,209 /8.5
Denmark Y C 1,124 1,124 200 1,137 203 1,207 216 1,170 21.0 1608 291
Estonia Y C 93 a2 7.0 183 139 249 18.8 375 282 381 28.6
Finland Y C 1,622 1,622 298 1986 366 2,199 407 2098 390 2421 452
France!® Y C 8860 8860 280 8927 284 8705 278 8685 278 7,184 231
EEE{W ki O 16222 16000 108 18606 228 20403 25 1 23082 204 24833 304
- b F 349 240 3 414 3 7 404 3 G 41 42 297 27
Hungary Y C 5523 5249 531 4953 502 5462 552 6,169 628 5953 604
Ireland Y C 259 259 5.6 326 71 309 6.7 311 6.8 349 7.7
Ttaly™® — — 1,168 1168 — 4660 78 4829 8.1 4467 75 5319 9.0
Latvia Y C 282 278 139 385 19.0 547 26.8 995 480 877 414
Lithuania Y C 1,145 1,145 389 1,199 404 1,762 587 2,294 752 1962 624
Luxembourg Y C 110 110 200 120 223 136 25.9 125 244 211 42.0
Malta Y C 132 132 31.0 84 199 88 21.1 129 311 160 386
Netherlands™ N C 969 969 9.0 979 91 2,198 205 1,284 12.0 1447 136
Poland Y A 8392 8038 211 7308 19.0 7952 206 8400 218 9,257 243
Portugal Y C 267 261 2.5 167 1.6 185 1.8 174 1.7 205 2.0
Romania Y C 1644 1,512 /.6 1,302 6.5 608 3.5 089 50 1,285 0.4
Slovakia Y C 4380 4,0/8 733 3807 703 4627 850 3897 723 4942 917
Slovenia Y C 597 597 29.0 316 154 392 19.1 400 195 363 177
Spain® N C 6,643 6643 476 4537 324 4224 361 3,786 325 4420 380
Sweden Y C 2,211 2,211 229 2842 297 2922 308 2,887 30.7 3,612 387
United Kingdom Y C 8,009 8,099 8,465 phdmpen 8,812 pebdndn 9455 p=dm 9670 156
EU Total — — 00,238 88,715 | 23. 4] 87,360 J20.3 |94 259 | 22.0] 96,685] 209 101,603 221
Iceland  97/5/2016" C 40 40 123 48 wod 38 aed) 45 =¥ 34 167
Norway Y C 1120 1,118 219 1361 269 1371 275 1,290 262 1370 282
| Switzerland(@! '*r’ C 1,238 1,238 152 1271 158 1242 156 1,301 165 1,177 151
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Source: Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden and the United Kingdom.
Austria, Bulgaria, Croatia, Italy, Latvia, Poland and Romania did not report data to the level of detail required for the analysis.

Figure 3: Trend in reported confirmed human cases of non-typhoidal salmonellosis in the EU/EEA,
by month of reporting, 2008-2014
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Table 3: Distribution of reported confirmed cases of human salmonellosis in the EU/EEA, 2012-
2014, by the 20 most frequent serovars in 2014

Serovar 2014 2013 2012

Cases MS %o Cases MS /o Cases MS %o
Enteritidis 32,878 27 44.4 29,080 27 395 32,917 27 41.0
Typhimurium 12,867 27 17.4 14,852 27 20.2 17,975 27 22.4
Monophasic Typhimurium 5,770 13 7.8 6,313 14 8.6 5,836 12 7.3
1.4,[5].12:0:-
Infantis 1,841 26 2.5 2,226 25 3.0 1,929 26 2.4
Stanley 757 23 1.0 714 21 1.0 969 20 1.2
Derby 753 23 1.0 813 21 1.1 730 21 0.9
Newport 752 20 1.0 818 21 1.1 754 21 0.9
Kentucky 605 21 0.8 651 23 .9 626 23 0.8
Virchow 509 22 0.7 571 22 .8 532 2() 0.7
Bovismorbificans 441 22 0.6 412 210 1.6 411) 20 .5
Java 388 15 0.5 581 24 0.8 445 18 0.6
Agona 378 23 0.5 401 18 (0.5 452 18 0.6
Saintpaul 374 19 0.5 448 17 0.6 354 18 0.4
Muenchen 368 17 0.5 434 14 .6 242 210 0.3
Napoli 333 14 0.4 290 17 0.4 365 16 0.5
Brandenburg 294 20 0.4 111 13 0.2 302 17 0.4
Chester 294 18 0.4 267 19 0.4 106 13 0.1
Hadar 286 16 0.4 238 10 0.3 300 20 0.4
Braenderup 276 17 0.4 245 19 0.3 454 17 0.6
Oranienburg 261 17 0.4 274 15 .4 311 16 0.4
Ofher o nia 13,599 - 18.4 13,883 - 18.9 14,286 - 18

Total 74,024 27 100.0 73,632 27 100.0 80,295 27  100.0
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Outbreaks...
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EU summary report on zoonoses, zoonotic agents and food-borne outbreaks 2014

Table 27: Number of outbreaks and human cases per causative agents in food-borne outbreaks in the EU (including water-borne outbreaks), 2014

Strong-evidence outbreaks Weak-evidence outbreaks Total Reporting rate

Cour — —

ry Number b Cases Hospitalised Deaths Number 06  Cases Hospitalised Deaths outbreaks per 100,000
Vinuses 84 1419 3654 112 0 983 212 8086 2,374 2 1,072 2041
Salmonella 26 3818 3677 890 DB 1766 5617 1059 3 1,049 19.98
Bacterial todns 109 1840 0% 15/ 3 734 1575 6,342 405 2 843 16.05
Campyiobacter 31 5.24 525 40 0 415 891 1,333 149 0 46 849
Other causative agents 58 98 238 B 1 82 1.76 322 33 1 140 267
Other bacterial agents 8 135 11 12 0 47 101 398 9 1 55 1.05
E. col pathogenic - 7 L1858 138 8 0 ! 0.73 147 28 0 4 0.78
verotoxigenic £ colf(VTEC)
Parasites 17 287 287 82 0 16 034 62 4 0 3 063
E coli pathogenic 7 118 448 o0 0 3 0.49 288 15 0 30 057
(excluding VTEC)
Yarginia 1 017 55 4 0 10 0.21 153 5 0 11 0.21
Unknown 4 74 1 13 0 1487 3181 10097 821 3 1,531 29.15
Total 592 100 12,770 1476 15 4659 100 32,895 4062 12 5,251 100

oS [ RSN SRS PO PPN (SO RSN NUSRRNE 0 N NP MU L' LI R SRR 1 FEN. UL [SPPITY SN SOPRPR [R | [N SRPRPRPEL| . P [, SOPIPR , [P NN 0| [ IR NI SO UL PR SO SRR S R ISP, S S R N L RR——
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Bovine meatand  yiagetables and juices
Buffet meals, 2.7% _Products thereof, 2.2% _ and other products

thereof, 1.3%
Meat and meat products, .
319 Milk, 0.9%
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Pig meat and products
thereof
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Figure 61: Distribution of food vehicles in strong-evidence outbreaks caused by Salmonella in the
EU, 2014
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Figure 58: Distribution of strong-evidence outbreaks by food vehicle in the EU, 2014
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Figure 59: Distribution of strong-evidence outbreaks by settings in the EU, 2014
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Figure SA1. Notification rates and origin of infection in human salmonellosis in the EU/EFTA, 2012
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Note: The map shows the distribution of human cases shaded according to incidence rate per 100,000 based on quartile
classification method (EUROSTAT population data 2012).
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EUSR on AMR in zoonotic and indicator bacteria from humans, animals and food 2014

Table 8:  Antimicrobial resistance in Salmaonelia spp. (all non-typhoidal serovars) from humans per country in 2014

Country Ampicillin Azithromycin Cefotaxime Ceftazidime Chloramphenicol ~ Ciprofloxacin®™ Colistin

N %0 Res i U Res N U Res N O Res N U Res M %% Res N O Res
Augtria 1,670 14.6 - - 1,670 1.0 1,670 1.0 1,670 29 1576 180 - -
Belgium 871 9.3 - - 8 1.1 - - 871 7.5 871 2.6 - -
Denmark” 407 98 407 1.7 407 10 407 0.5 407 33 47 57 407 58°
Estonia™ 21 38.1 - - H 0 21 0 21 9.5 2 143 - -
Finland™ 308 20.8 - - 308 23 - - 308 5.5 308 1.9 - -
France 1,255 29.1 - - - - 53 26 1254 93 1255 127 - -
Greace" g NA - - : NA 9 NA g NA g NA - -
Hungary 1,024 5.2 - - 1,024 0.5 - - 1,024 5.9 295 0.3 - -
Treland™ 167 ®S 171 1.2 171 41 17 2.9 163 13.6 171 140 - -
Ttaly™ 111 306 - - 111 108 111 10.8 111 8.1 111 4.5 - -
Latvia 2 2.1 - - - - - - - - % 80 - -
Lithuania 1,122 6.5 - - 93 03 592 0.2 591 2.2 892 135 - -
Luxembaurg™ 72 16.7 - - 110 05 110 1.8 110 45 10 7.3 - -
Malta 132 53.0 - - - - - - - - 132 50.0 - -
Netherlands'™ 721 22 71 0.6 721 08 72 0.3 721 4.7 721 5.2 72 21.5
Portugal™ 140 55.0 - - 140 0.7 - - 140 12.1 140 0 - -
Romania 216 21.3 - - 216 0 26 0 216 8.3 216 9.7 - -
Slovakia 672 12.1 - - 324 15 13 NA 13 30.8 427 1.2 - -
Slovenia 591 11.8 - - 531 02 580 0.7 591 3.0 589 8.8 - -
Spain 1,715 46.2 - - 1,714 13 - - 1,714 78 1,714 1.2 - -
United Kingdom 513 : - - 500 1 NA 517 4.6 540 0 - -
Total (M5 21) 11,763 1,299 1.0 9,900 @ 5,203 @ 10,457 6.0 10,530 1,128 @
Norway'” 342 284 - - 342 05 42 : 141 10.6 M 32 - -

27/5/2016 21



Country Gentamicin Malidixic acid ~ Sulfamethoxazole'  Tetracycline Tigecycline Trimethoprim Co-trimoxazole
N % Res N % Res N %% Res N GhRes N % Res N % Res N O HEI
Austria® 1,670 18 1670 190 1670 164 1670 173 1670 12| 1670 35 -
Belgium 871 15 8% 50 - - 871 332 - - - - 857 18
Denmark™ 407 1.7 407 i 407 410 407 430 407 14 407 54 -
Estonia'™ 21 95 A 143 21 8.1 21 190 - - An 95 -
Finland™ 308 25 308 107 308 23.7 08 185 - - 308 36 -
France 1,255 88 L% W0 1,255 |5 1,25 400 - - 1254 144 532 17
Greace” - - 9 NA - - 9 NA - - - - -
Hungary 1,024 04 1% 373 - - 104 M4 - - 1,04 34 1012 3
Ireland” 171 53 170 105 17 39.8 168 327 171 23 189 124 -
Ttaly™ 111 45 11 273 111 45,1 111 363 111 180 111 18
Latvia - - - - - - - - - - - - 25 8
Lithuania 506 14 4% 200 - - 483 164 - - 485 37 1058 4
Luxembourg™ 110 1.8 - - 110 373 110 37.3 - - 110 45 110 4
Malta - - - - - - - - - - - - 32 8
Netherlands™ 721 15 72 7.4 72 1.1 71 338 721 1 71 94 -
Portugal™ 14 25 40 1040 - - 133 54.0 - - - - 139 ;
Romania 215 08 He 204 26 4.7 26 134 - - 6 306 26 18
Slovakia - - 1 NA 1 NA 43 123 - - - - 302 3
Slovenia 591 05 - - 535 258 91 107 - - 59 1.0 591 0
Spain 1,709 23 1,715 26.8 - - 1715 463 - - - - 1,1 C
United Kingdom 521 18 517 166 30 495 210 - - 5% 78 37 10
Total (M521) 10,352 2.7 8882 201 6,086 Gﬁ 10,767 2,969 20 7623 73 6835 9
Norwa27/5/2016 34 I8 14 1238 - - 141 539 - - - - 22 W 3
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Salmonella spp., EAAGSa-EKAXY 2006-
2015 (%)

= others

® S.monophasic Typhimurium
B S. Typhimurium

m S.Enteritidis

80,0

27/5/2016 24



100,0
]

80,0 -

60,0 -

= others

® S.monophasic Typhimurium
m S, Typhimurium

= S.Enteritidis

40,0 -

20,0 -

0,0 -

27/5/2016 25



aprOpog opoTOTOV

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006

75
71

75

70

80
27/5/2016

20




Entoxwakn Stakopavon S. Enteritidis (% tou ouvoAou) EKAZZ,
2014-2015
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Ap1Opo¢ INAwBEVTWY KpoUoUATWY [N TUDO-TTAPATUPIKNC
ooApovéAAwong, KEEATINO (ZYAN) EAAGd«, 2004-2012 kot oplOpog
KOAALEPYNUATWVY OV g0TdAnooy oto EKAXY.
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KEEATINO

KENTPO EASIXOY &
NPOAHWMI NOITHMATON (KEEANND)

YNOYPIEX0 YTEIAL
Tunua Embnuiodoyiknig Emtnpnong kot Napépuaong

ENIAHMIOAOTIKA AEAOMENA lMNA TH ZAAMONEAAQZH (MH TYOO-NAPATY®IKH)
ZTHN EAAAAA 2004-2013
(ZYITHMA YNOXPEQTIKHI AHAQIHI NOZHMATQN)

http://www.keelpno.gr/
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Just the tip of the iceberg

Salmonella infections are among the most common food-borne infections affecting humans in the EU. However, the reported case
numbers are much lower than the actual number of circulating infections. ECDC has developed a tool that estimates the frequency

of exposure to Salmonella, which is much closer to the true incidence of Salmonella in the population than the reporfed number.

For more information visit http://bit.ly/seroincidence-tool

The number of yeatly reported cases (white) is represeated by
the tip of the iceberg, while the estimated frequency of exposure

1o Saimonelly i% $hOowa as the rest of the icebery. o F ¢
2 rance o 300

v Ireland 350 S Austria1 800 1 08 Italy 6 520

2) Romania 400 7 4 6 Finland 2 Boo )0 Netherlands 6 590

3 Greece 480 7) Spain 3 400 | 22 United Kingdom 10 400
4 Denmark 1 680 8) Sweden 4 000 ! 11 Poland 16 000

[ N Y
“\ :
L The number of yearly reported cases (white) is represented by
’ the tip of the Iceberg. while the estimated frequency of exposure
to Saimonella i% shown as the rest of the icebers.
9) France 6 300
Ulreland 350 $) Austria 1 8oo W italy 6 520

2) Romania 400 6’ Finland 2 800 N Netherlands 6 550

3 Greece 480 7) Spain 3 400 12 United Kingdom 10 400

4) Denmark 1 680 8) Sweden 4 000 1 Poland 16 ooo
NunSers ar 4 to the nesrest ten thousand. For some countries, cases were reported by year, snd for others it Is an average of two or moce years depending on the years of serem collections.
Original an| bak K, Simonsen §, feegessen C, Keoglolt K, Fatkeahoest G, Ethelberg S, ot al. Sercincidence of human Inlections with non-typheld Safmonella compared with data from pediic health

surveillance as od anlesals in 13 Earopean countries. Clin Infect Dis. (2014) 59 (11): 1599-1606,




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
e < = p P = = - o S a2

1 2002 OO 2004 2005 2002 200¢< 201

F DA 27/5/2%& need more detailed information on how widely antibiotics are being used to 36
make animals grow faster and to cormpensate for overcrowded and unsanitary

conditions.



Mutations create variation
in bacteria.

Some mutations are fatal.
Those that survive reproduce. J

More mutations and
reproduction occur, some of
which make bacteria

resistant to an antibiotic. O Original Population . .

Only those that resist the O..
+ | antibiotic survive and

reproduce (this is natural

Y 9
‘[selection) . O . . .
O Low O O . . . High Final Population

Resistance Level
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ECDC TECHNICAL DOCUMENT

EU protocol for harmonised monitoring of antimicrobial resistance

IN human Salmonella and Campylobacter isolates
April 2016

s

EUROPEAN CENTRE FOR
DISEASE PREVENTIOI N
AND CONTROL
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First priority

Aminoglycosides Gentamicin (GEN)
Aminopenicillins Ampicillin (AMP)
Amphenicols Chloramphenicol (CHL)
Carbapenems Meropenem (MEM)
Cephalosporins Cefotaxime (CTX)
Ceftazidime (CAZ)
Dihydrofolate Trimethoprim (TMP)

reductase inhibitors

Polymyxins Colistin (COL)

[Quinolones Ciprofloxacin (CIP)/Pefloxacin ]
(DY
L)
Sulphonamides Sulfamethoxazole (SMX)
Tetracyclines Tetracycline (TCY)
Tigecycline (TGC)
Optional
Aminopenicillins Amoxicillin (AMX)
Carbapenems Ertapenem (ETP)
Cephalosporins Ceftriaxone (CRO)

Combination drugs  Trimethoprim +
sulfamethoxazole (co-
trimoxazole) (SXT)

Quinolones27/5/2016 Nalidixic acid (NAL)

EUCAST recommend meropenem as it offers the best compromise between sensitivity and
specificity in terms of detecting carbapenemase-producers

May be insensitive for detection of ceftazidimase-type ESBLS
Added to increase sensitivity of screening for full range of ESBL with diverse substrate specificities

Value as an epidemiological marker.

May be considered as a last resort drug for invasive salmonellosis.

Last resort drug in human medicine and extensively used in animal medicine. Plasmid-mediated
resistance detected in £. coliand Salmonella in Europe in 2015. Its chemical properties however
cause unreliable results with dilution and render it impossible to test with disk diffusion. Please
follow the dilution method agreed between CLSI and EUCAST [10]. NB. Any laboratory that wants
to report an isolate as resistant to colistin must get the result confirmed at a reference laboratory
that is up to date with the latest method developments for testing of colistin.

Preferably test ciprofloxacin with broad MIC range.For disk diffusion, EUCAST recommend
screening with pefloxacin[11] since ciprofloxacin is poor at detecting low-level fluoroquinolone
resistance in Salmonella spp. with this methodand nalidixic acid is often not detecting plasmid-
mediated fluoroquinolone resistance [12]. Only for isolates having the aac(6')-/b-cr
gene,pefloxacin does not work well.

Value as an epidemiological marker.

Used both in veterinary and human medicine.

Alternative for testing and reporting if AMP not tested.
Many human laboratories test for ertapenem so should be possible to report.

Alternative for cefotaxime with disk diffusion method as has similar spectrum of activity.

No need to test if the substances are tested separately.

For laboratories using disk diffusion,nalidixic acid (NAL) can be tested in addition 89pefloxacin for
easier identification of QRDR mutations (gyrand par) since such mutations may result in clinical
treatment failure (Le Hello, Institut Pasteur Paris, personal communication, Sep 2015).



Figure 1. Schematic view of the proposed p;henutyrpir. t&r-l:mg for detection and confirmation of ESH-i.—,
acquired AmpC, and carbapenemase-producing Salmonella spp.”

All Saimanella isolates

v

Testing with first panel of antimicrobilals

¥

Salmonelia isolates resistant to either cefotaxime,
ceftazidime, or meropemen

v

Testing with second panel of antimicrobials: cefoxitin and full
range meropensam

Synergy testing with clavulanic acid for cefotaxime and
ceftazidime, plus cefepime if cefoudtin MIC = B mg/L

(+or -) synergy | | (+ or -) synergy
(+) synergy test test cefotaxime test cefotaxime
cefotaxime or or ceftazidime or ceftazridime : |
Susceptible to cefaxitin cefoxitin meropenem combinations
cefoxitin (+) synergy test | | (-) synergy test
with cefepime with cefepime
Presumtive ESBL Presumtive ESBL Presumtive Presumtive u |
phenatype + pAmpC pAmpC carbapenemase nusua
phenotype phenotype phenotype phenotype
v ! & ] )
Genetic characterisation
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Annex 1. EUCAST clinical breakpoints and
epidemiological cut-off values for the priority
list of antimicrobials to be tested for

Salmonellaspp. as of 15 Mar 2016
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The Greek Systewm for the Surveillonce of Autinicrobial Resistance is a Public Health initiative operating in the framework of the scientific alliance heiween the Nattonal School of
Public Health and the Hellenic Conter for Disease Control and Prevention.

= #

KENTPIKO EPTAZTHPIO AHMOZIAZ YTEIAL

Hellenic Center for Disease Conirel and Prevention, Ministiy of Health (HCDCP

Mational School of Public Health (NSPH)

The Greek System for the Swveillance of Antimicrobial Resistance is a national network for contmeons monttoring of bacterial antibiotic resistance m the

(Greek hospitals.

Its function is based on the assutnption that the routine results of the antibiotic sensttivity tests performed daily in each hospital clinical laboratory should be considered
as a major resource for antibiotic resistance survedlance.

Moreover and smee the quality and compatiblity of these data are m principle uncertam, our approach 1 to work m parallel, on both accessmg the data and assessing
its cuality.

This 15 accomplished through the establishment of a quality cottrol procedure and the adaptation of an electronic code and data format in all hospitals through the use
of the WHONET coftware. The WHONET software was originally developed by WHO Collaborating Centre for Survellance of Antibiotic Resistance in Boston
54 and further developed i the Diwision of Emerging and other Communicable Theeases Survellance and Control, WHO (WHOEMC), Geneva, Switzerland.
WHOMET 15 distributed free of charge by WHO/EMC and faciltates the management of antibiotic susceptibiity test results from routine clinical isolates. & full
description of the software and s potentials has been published elsewhere [1-3]

The analysis of the mformation facilitates:

. The understanding of the trends of resistance. http //WWW med net. g r/Whonet/

1
2. The detection of epidemmics.

3. The differentiation of epidemic from endemic infections

4 The development of a national antibiotic pohcy

5. The hierarchy of priorties for further studying the genetic and molecular mechanisms responsible for the emergence of resistance.

MWlewantrar and rinea tha araminibian AP the daba in merfrerad atreaaticalle se s ddibanal rresddlaad ot tha Tabcratesr larral in mareeallr rammvad  and Hhain tha arretae
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Salmonella Species

% Resistance to Antibiotics by Main Serotype
(Disk Diffusion. CLSI Recommendations)

(January-December 2014)

2 e e

S. Enteritidis S. Tsphimurium 5. monophasic Typhimurium Allo opéTomol
(95 1solates) (62 1solates) (36 1solates) (210 1solates)

Antibiotic name %R | [Antibiotic name %R | [Antibiotic name %R | [Antibiotic name %R
Ampicillin 1.1% | [Ampicillin 12.9% | [Ampicillin 54.3% | [Ampicillin 4.0%
Amoxicillin/Clavulanic acid | 0.0% | JAmoxicillin/Clavulanic acid | 0.0% | [Amoxicillin/Clavulanic acid | 0.0% | JAmoxicillin/Clavulanic acid | 0.5%
Cefotaxune 2.2% | [Cefotaxime 0.0% | [Cefotaxime 2.9% | [Cefotaxime 1.0%
Ceftazidime 0.0% | |Ceftazidime 0.0% | [Ceftazidime 2.9% | [Ceftazidime 0,5%
Amikacin 0.0% | |[Amikacin 0.0% | |Amikacin 0.0% | Amikacm 0.0%
Gentamicin 29% | |Gentamicin 4 3% | |Gentamicin 0.0% | |Gentamicin 0.0%
Tobramycin 0.0% | [Tobramycin 1.6% | [Tobramycin 0.0% | [Tobramycin 0.5%
Netilmicin 0.0% | [Netilmicin 1.6% | Netilmicin 0.0% | Netilmicin 0.5%
Streptomycin 1.1% | [Streptomycin 16.1% | |[Streptomiycin 57.1% | [Streptomycin 4.0%
Trimethoprim 0.0% | [Tmmethoprim 1.6% | [Trunethoprim 5.7% | [Trumethoprim 2.5%
Tetracycline 1.1% | [Tetracycline 27 4% | [Tetracycline 82.9% | [Tetracycline 4 5%
Chloramphenicol 0.0% | |Chloramphenicol £.1% | [Chloramphenicol 2.9% | [Chloramphenicol 1.0%
Nalidixic acid 8.8% | [Nalidixic acid 1.6% | Nalidixic acid 0.0% | Nalidixic acid 4.0%
Ciprofloxacin 0.0% | |Ciprofloxacin 0.0% | [Ciprofloxacin 0.0% | [Ciprofloxacin 0.5%
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el i)

(Intermediate resistant isolates are grouped with sensitive)
(Januvary-December 2014)

&

ORI T ARACTEIAT YR

KENTPIKO EPTAZTHPIO AHMOZIAL YTEIAL

Salmonella Species

Main Resistance Phenotypes

S. Enteritidis (No tested 77) S. Typhimurium (No tested 50) B "’“““F;:"t:‘;l?zhﬁ';““““m
Resistance profile |. Ll % Resistance profile .Nﬂ o % Resistance profile .Nﬂ it %
fisolates| isolates isolates
Sensitive 69 | 89.6% | | Sensitive 37 | 74.0% | | Sensitive 2 1.7%
Nal 7 9.1% Tey 2 4.0% Tey 11 | 42.3%
Amp Str | Tey 1 1.3% Str 1 2.0% Str Tmp 1 3.8%
Amp Tey 1 2.0% || Amp Str 1 3.8%
Tey | Tmp 1 2.0% | |Amp Str | Tey 10 | 38.3%
Str | Tey 2 4.0% | |Amp | Chl | Str| Tey | 3.8%
Amp Str | Tey 2 4.0%
Amp | Chl Tey 1 2.0%
Amp | Chl Str | Tey 2 4.0%
Amp | Chl | Nal | Str | Tey 1 2.0%
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ANAAPOMIKH MEAETH MHXANIXMQN ANTOXHX XE
KE®AAOXITOPINEX 3" I'ENIAX (ESCs) XE XTEAEXH
YXAAMONEAAAY AITO ANOPQIIO KAI ITOYAEPIKA, 2008-2014

Tpvpvorodrov Kvproknt, Mavéniopd I'ewpyio?, Baikdvov EAévn?,
Yumipakn Aepoditn®, I'okkodnn Havayioto?, Kapadiuoc KAdwv, 2
Botomovloc AkiBiadnc4

1. EUPHEM Fellow -KEEATINO
2. EOvikd Kévipo Avapopag Xaipoverrlov, Ziykellov, EXAY/ KEAY KEEAIINO

3. Kmmviatpikd Epyaoctpro XaAikidog
4. Epyaotmpro Nocokopelakaov Aopuoéemv ko Mikpofiakng Avioyns, EXAY/KEAY-

KEEATINO

EPIET &
y e %
1 K . _x;{:,:'
HELLEMIC CEMTER FOR -‘);"\é/
DESEASE CONTROL & PREVENTION Ministry of Rural Development and Food
IS THCY OF HEALT MATIONAL SCHOOL of PULIC HEALTH Veterinary Laboratory of Chalkis

PUBLIC HEALTH LABORATORIES NETWORK
CENTRAL PUBLIC HEALTH LABORATORY




Enineda avtoxng os ESCs otnv Evpwnn (17 xwpec), Aot ot
opoTUTOL

EU-total 10.1% 4.7% 0.9% 0%
27/5/2016 46

Based on “ European Union Summary Report (EUSR) on Antimicrobial Resistance in zoonotic and indicator bacteria from
humans, animals and food in 2013”



[MOUAEPLKA KOl KPEOLC TTOUAEPLKWV

= CTX-M-1,-2,-14,-32

= TEM-20,-52

= SHV-2,-12

= CMY-2

Kpeomapaywya Kol woropaywyd TTOUAEPLKA
= CTX-M-9

Xoipol

= SHV-12

Awadopa {wa kol TpoPpLpa {wWLKAS TPoEAELONG
= CTX-M-1, -15

= TEM-20, -52

= CMY-2

27/5/20Adapted from Scientific opinion on the public health risks of bacterial strains produciwy ESBLs
and/or AmpC B-lactamases in food and food-producing animals, EFSA Journal 2011;9(8):2322



Salmonella ESC- EAAaba

Mpwta 3 kpoUopata =2 S. Typhimurium
= 1994, SHV-5
= 1996, CTX-M-5
= 1997, CTX-M-6
3 eMUTAEOV KpoUopaTa
= 2000, S.Brandenburg, SHV-5

Tzouvelekis L et al, JAC 1998:42:273-275

= 2002, S. Hadar, TEM-52 & S. Blockley, TEM-52

S. Virchow ESCs-kp€ac mouAepLlkwv

= 2001, CTX-M-32

27/5/2016

Politi L et al, JCM 2005;43:3453-3456
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2 KOTOC!

> TPoGolopPIoog yovidiov mapaymyne ESBL kot AmpC oe
oteléyn Salmonella enterica and dvOpwmo kot Toviepikd Tov

ocVAAEYONKaV oty EAAGOa amd tov lavovdpro 2008-
Aexcéuppro 2014.
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YAka Kot M€Bodot

3,199 kaAAiepynpata Salmonella enterica

= 2556 KAwvika
= EBvikO Kevtpo Avadopac ZaApoveAAwv
" ALOyVWOTLKA EpyaoTnpla LOLWTLKA, SNUOoLa, VOOOKOUELD

* 643 ano tpodua(l32) & {wa mapaywyns tpodipwv(511)
= Ktnviatpko Epyaotriplo XaAkidog
* Etiong mpoypappotTa EnTRPNong
= EOVIKQ TtpOYpOLLOTO EAEYXOU

= EU baseline studies
27/5/2016 50



Opoturnia: 2ynuo Kauffmann-White-Le Minor

‘EAeyxoc Avtoxnc o€ avtiflotika : MEBobdoc dLaxvong dSiokwv &
nEBodog Broth microdilution (NRL-Vet, 2009-2011, 2014)
(CLSI)

Alakpion ESBL, pAmpC or ESBL+pAmpC ¢awvotuno: Double-
disk synergy test (DDST) a§ioAoynOnke pali pe evatoOnoia os
cefoxitine & cefepime

Xapaktnplopoc yovidiwyv of bla: PCR pe ekkwntéc yia SHY,
TEM, CTX-M, IBC/GES, mAacpidraka AmpC yovidia

27/5/2016 51



AToTteAECLLOTOL

ESC avOektika-tpodpipa- {wa

ESC avOeKTKA -KALVIKA nopoywyng tpodpipwv
ESC-resistant | Salmonella (%) ESC-res Salmonella % [e]:1
Salmonella | tested for AS Salmonella tested for AS Salmonella
isolates
2008
2008 1 83 o2 L AT 0 189
0 73(A) 0 399
2009 0 377 0,00 I 0 93 0 360
2010 0 2 0,00 (36 A, 57F)
4 ’ 2011 1 62 1,61 211
2011 2 398 0,50 (49 A, 13 F)
1 106 0,94 191
2012 3 338 0,89 (89 A 17 F)
2013 3 335 090 0 87 0 270
(72 A, 15 F)
2014 2 381 0,52 0 145(115A,30 0,69 227
- - F)
016 0 2556 @ Total @ 6 52 1847



Opoaturnot Salmonella enterica pe avroxn oe ESCs

S.Montevideo

S.11 4:b:-

S. Typhimurium

S. Rissen

S. Newport

S. monophasic Typhimurium
S. Kottbus

S. 1150:252:235

S. Havana

S. Enteritidis

27/5/2016
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Number of isolates

ESCs yovidia avtoxng oe kaAAiepynpata Salmonella enterica

B Human B Poultry

blaCTX-M-group 1 blaCMY blaSHV-5-like blalBC1/GES7 blaDHA-1 blalBC1l/GES7 &
SHV-5-lik

27/5/2016 bla genes 54



Mpodil avtoxng

s o B-lactamase Cip An
Serotype Origin type Ctx Chl ° T K Str Su Tet Tmp

Montevideo human CMY-2 R

Rissen human CTX-M-3 R

Havana poultry CTX-M-1 R

Enteritidis human SHV-5-like R

Typhimurium poultry CMY-2 R R

MOTSIZL human  SHV-dike R R|R|R

Typhimurium

Enteritidis human CTX-M-1 R R|R|R

Typhimurium human CTX-M-15 R R | R R R

11 4:b:- human CTX-M-15 R R|R|R|R|R|R

Newport human DHA-1 R | R R|R|R|R|R

[1 50:252:235 human IBC1/GES7 o rlrIrIRIRI R

SHV-5 &

Kottbuss/oo16 human IBC1/GES7 56

R R|R|R|R|R|R
. s - 2




JUMITEPACLOTOL

H avtoxn oe ESCs oe kAwikd / and moulepika kaAAtepynuata Salmonella
enterica otnv EAAGSA elval omtavia Kol oTtopadLK)

Agv mapatnpnBnke tautoxpovn avtoxn oe cefotaxime kaui ciprofloxacin

Mpwto kaAAtépynua ESBL  producing- monophasic S.Typhimurium otnv
EAAGSQ

= Eupwmnaikog kAwvoc ASSUT MDR ntpodiA

Avtoxn o ESC - molkiAla opotunwv
" [owAia blagene
= E&eAlooopevn kataotoon =2 mbavotnta enutAgov Staomopac 2 EMITHPHIH

= Avaykn “One Health Approach”
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One Health Approach

Animals Aquaculture Vegetation, Industrial Humans
Seed Crops, and Household

Fruit Chemicals

(food, companion,
wildlife)

(healthcare settings,
community, travellers)

Direct and/or indirect antimicrobial use

27/5/2016 o
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Mnyovicuol avroyng tov Gram-apvntikov oktnpioiov kot ovTiBloTikd,

oV ENNPEQLOVTOL:

B-AQKTOpEG (TMEPINOUBOVOREVILY TWV

Kapp = ; ) ; B-hakTapeg (LepoTEVELN), KLWVOROVEC,
' CUPILILEVEHEN I KIUTOKEC AT G UGG 3 ” QUVOYAUKOGLSEC, TETPaKUKAIVES
. Topln i ! KAL A 5k
Dy & \ ] (TLyekukAivn) Kol xAwpoapdeEVLKOAN
) & O\oOJ" &.
A L Ot -
<0 L9}
T\ {
lm) @ \ e \ y
\ /\ ) e 2 i ‘
- o i ¥ 4 o
@’ o T o i Q°
& ;
N AvTiBLOTIKG ( ), - o «
A @ ° *0° 20 ' (&) A
A \/ * ) : <
w) ,/ ™ v ”
g—" RN ‘\ ’ \ AVTIBIOTIKG o
,: ‘\ » rlhaout&o HE vcm&a —Q Q , ’)
o MR . ‘ QVTOXNG OTa mtﬂlonxa ° -
; : : T =
TpipeBonpipn (avaywyaon Tou Slwdpodulikou) pon:nmn%:a b .
couhdovapisee (cuvBetaon Tou SluSponTzpoikol) cpwoyukeoldze, cinpodhotasivy
) Qo PiBoowpate pr—.
W/ s .
| . = e gw =
v . @ W) s N
# VT 7 - 5l » TpuTEivEQ MetehAayig oTéxoU Qo
"" 4 ] . D " PiBocwpIkA petcAAayi 1 Tpomonoinon KIVOAOVEG ("vupuon. tot:vDNA x
£ @ 4 ‘J\, Tetpakukiveg (TetM f TetO) B Kaivonotopepaon 1V)
s ’ ° = L apvoyAukooidee (peBuliwon r-RNA) \}S e
Y / D {3}
~ X, .l/ Wz ‘ k\."‘
'y 4 g A
MetadAayEg otn Sopn Twv JF JJ R ‘/ . )/ (D)
AUTOTOAU G OKXAPLTOV ; _
Kexnyopie moAupuENwY . ° ¢ ° Npwteivn AUTOTIOAU GOKYOPITNC
Qo .
Q ° PN
(2016

A Bt Gram apvnTiko Bakthiplo o
9 o
o® . — Ynepékdpaon tng
AnwAsLa TOPIVRV \ B-Aaktapdosg otov nEpMAQoULSIKG XWpo
kapPBomevepeg (LUUTEVELN)
54

SrapepPpavikig avrAiag EKPong

Tpotrotroinuévo amod: Peleg A et al, N Engl J Med, 2010
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Mnxowopoi Gpdong aviifiorxew

Mnxaviopds

OMAAEE ANTIBIOTIKQN

Opdba AvnBionikay

Avaotofn ouvBeong KumapKo TXGRaToS

[AuHonemifa

B-Aarrapikad

Avaotoin nputgivooivBeonc

Apnvoyhuroaibes
Maxpotibee, Terpakushives,
Hf-'wp-:wpﬂmmfm

EDU?I.'!]}GUE].[IEE#; Tpl.[.lEEnanpn

Auumn?!.ﬂg DNA wpﬁmg mnmmpapucw; Kvohdveg

Mixpofiarn avroxr

Mnxawopoi

Mianepardmnea ki evepyde anoBoi
Karaotpogi aviBiokon

Ahhayrd otov ordxo
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[opiveg
Fevied
Exfiri
‘Evzopa {napabeipara)

B-hokrapdoes

Tpune:nm:::mu :ng ﬂuuuwi‘mm:uﬁi;g

[Gpaon
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Opi1dovTIa HETAPOPA YEVETIKOU UAIKOU

Msrapépd)wm] cmelsuespwcn
/ é E DNA 5 E g
KUTTQpO - 80TNG VOVl5l0 avToxng KUTTQPO - SEKTNG
oto avTBLoTIKO
Metaywyr

(w%"‘%{ m?“

>

KUTTa PO - 6OTNC HOAUGHEVO pE dhyo KUTTa PO - SEKTNG
I0Zsuén
>
n)\aopt&o KUTTapO - S£KTNG

Tpavomolovio X kiTtapo - 86tng
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Erntoxiakn dtakvpavon S. Enteritidis (% tou cuvoAou) EKAZLZ,

2014-2015
IANOYA ®EBPOYAPI MAPTIO |AMPIAIO AYTOYZ FENTEMOKTQBPNOEMB AEKEM
PIOL 0% )3 )3 MAIOZ ||OYNIOZIOYAIOSTOS  |BPIO: ||IO% PIOL  |BPIOS
2014 3 1 3 3 7 6 19 27 8 6 6 6
13 8 17 22 28 26 66 107 58 20 23 15
2015 3 2 3 2 6 12 16 20 19 37 34 8
10 / S 16 29 40 64 84 60 74 54 29
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