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Introduction

Studied veterinary medicine in Utrecht (NL)
Worked at small animal practice for one year

Started at Central Veterinary Institute in 2007 as
veterinary microbiologist in training

PhD on ESBLs in broilers in NL




Outline

Background

o What are beta-lactam antibiotics?
e Resistance to beta-lactam antibiotics

ESBLs and AmpC

o classification

o Why are they important?

Detection of ESBL/AmpC producing isolates
e Phenotypic tests

e Molecular tests

(Results of surveillance on ESBLS in broilers in the
Netherlands)




Beta-lactam antibiotics R\H/HCHE
o) A /" "CH,

. o €OOoH
Penams, or peniclillins (e.g. benzylpenicillin,
ampicillin)
Cephems, cephalosporin derivatives (all generations
cephalosporins)

Cephamycins (e.g. cefoxitin)
Monobactams (e.g. aztreonam)

Carbapenems and penems (e.g. imipenem,
faropenem)



http://en.wikipedia.org/wiki/File:Penicillin_core.svg

Beta-lactam antibiotics

= Interfere with biosynthesis of
peptidoglycan in the bacterial
cell wall

= Resistance to beta-lactam
antibiotics by:

Mutations in outer membrane porins

Efflux pumps

Mutations in Penicillin Binding Protein

Production of beta1actam hydrolysing
enzymes (beta-lactamases)
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What are beta-lactamases?

H “H
R_ _N
T
0 /" “CH,
0 COOH
Enzymes produced by gram-negative and gram-positive

pacteria
Hydrolyze beta-lactam ring

Natural occurring as chromosomally mediated beta-
actamases

Protected the bacteria from beta-lactam producing soll
organisms in the environment (hypothesis)

In Enterobaceriaceae beta-lactamases occurred that

hydrolyse Extended Spectrum Cephalosporins (3th and/or
4th generation cephalosporins)
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Table 1

Y. Pfeifer et al. / International Journal of Medical Microbiclogy 300 (2010} 371-379

Modified classification scheme of B-lactamases (according to Ambler, 1980).

373

p-lactamase-class

p-lactamases

Important examples

Preferential occurrence

Important phenotypical
resistance traits?

Broad-spectrum

TEM-1, TEM-2 SHV-1,

ampicillin, cephalotin

A sl SHV-11 Enterobacteriaceae and
nonfermenters®
ESBL TEM-type TEM-3, TEM-52 penicillins, 3rd gen.
Serine-B-lactamases ESBL SHV- SHV-5. SHV-12 cephalosporins
ESBL CTX-M-type CTX-M-1, CTX-M-15
Carbapenemases KPC, GES, SME all B-Lactams®
C AmpC cephamycinases AmpC Enterobacter spp. cephamycins (cefoxitin],
{chromosomal-encoded) Citrobacter spp. 3rd gen. cephalosporins
AmpC cephamycinases CMY, DHA, MOX FOX, Enterobacteriaceae cephamycins (cefoxitin),
(plasmid-encoded) ACC, 3rd gen. cephalosporins
Broad-spectrum OXA-1,0XA-9 E b . . oxacillin, ampicillin
D B-lactamases IRETEIC Y RACEAE, cephalotin
A. baumannii
ESBL OXA-type OX¥A-2, OXA-10 penicillins, 3rd gen.
cephalosporins
Carbapenemases; OXA-48; ampicillin, imipenem;
Carbapenemases OXA-23.-24.-58 all B-lactams®
Metallo-g-lactamases B Metallo-B-lactamases VIM IMP Enterobacteriaceae and  all B-lactams®

{Carbapenemases)

nonfermenters

3 Characteristical resistances that are partially used used for diagnostic purposes;

b Broad-spectrum [-lactamase TEM-1 frequently occurs in nonfermenters (P. aeruginosa, A. baumannii);
¢ Broad hydrolytic spectrum including carbapenems.
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Beta-lactamase classification scheme

Y. Pfeifer et al. / International Journal of Medical Microbiclogy 300 (2010} 371-379 373
Table 1
Modified classification scheme of B-lactamases (according to Ambler, 1980).
p-lactamase-class p-lactamases Important examples Preferential occurrence Important phenotypical
resistance traits?
Broad-spectrum TEM-1, TEM-2 SHV-1, ampicillin, cephalotin
A IR y'\ Enterobacteriaceae and
nonfermenters®
ESBL TEM-type / TEM-3, TEM-52 o illins, 3rd gon,

cephalosporins

Serine-P-lactamases ESBL SHV-type \ SHV-5, SHV-12

ESBL CTX-M-type CTX-M-1, CTX-M-15

Carbapenemases KPC, GES, SME all B-Lactams®

C AmpC cephamycinases AmpC Enterobacter spp. ephamycins (cefoxitin];
{chromosomal-encod Citrobacter spp. 3rd gen. cephalosporins
AmpC cephamycinases CMY, DHA, MOX FOX, Enterobacteriaceae cephamycins (cefoxitin),
(plasmid-encoded) rd gen. cephalosporins
Broad-spectrum Enterobacteriaceae: oxacillin, a

-lactamases ! ' cephaloti

D B A, baumannii D

ESBL OXA-type OX¥A-2, OXA-10 penicillins, 3rd gen.
cephalosporins
Carbapenemases; OXA-48; ampicillft;
Carbapenemases OXA-23.-24.-58 all B-lactams®
Metallo-g-lactamases B Metallo-B-lactamases VIM IMP Enterobacteriaceae and  all B-lactams®

{Carbapenemases) nonfermenters

3 Characteristical resistances that are partially used used for diagnostic purposes;
b Broad-spectrum [-lactamase TEM-1 frequently occurs in nonfermenters (P. aeruginosa, A. baumannii);
¢ Broad hydrolytic spectrum including carbapenems.
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Classification of ESBLs according to Giské et

Acquired B-lactamases with hydrolytic activity against extended-spectrum cephalosporins and/or

al.,JAC 2009, 63, 1-4 | carbapenems

ESBL, ESBLy ESBLcARrBA
High prevalent ESBL, | ESBLy;_ ¢ (Plasmid- ESBLcARBA-A
CTX-M mediated AmpC) KPC
TEM-ESBLs CMY GES-2, -4, -5, -6, -8
SHV-ESBLs FOX NMC
VEB MIR SME
PER MOX IMI-1, -2
DHA
LAT
BIL
ACT
ACC
B-Lactamase classes Low prevalent ESBL, | ESBL,;p(OXA-ESBL) ESBLcaRrpa-B (MBL)
GES-1, -3,-7,-9 OXA-10-group IMP
SFO-1 OXA-13-group VIM
BES-1 OXA-2-group SPM-1
BEL-1 OXA-18 GIM-1
TLA OXA-45 SIM-1
IBC AIM-1
a
CMT ESBLcarpa.p (OXA-
carbapenemases)

OXA-23-group
OXA-24-group
OXA-48°

OXA-58-group

Non-susceptibility to Non-susceptibility to Non-susceptibility to
extended-spectrum extended-spectrum extended-spectrum
cephalosporins cephalosporins cephalosporins and at
least one carbapenem
Operational AND AND
definition clavulanate synergy phenotypic detection AND
(ESBLy1.c) ESBLarpa detected
OR with phenotypic and/or
genotypic detection genotypic methods
(ESBLyp)
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Classification of ESBLS

al.,JAC 2009, 63, 1-4

cordin\to Giske et

agai ephaloYporins and/or

Acquired B-lactapfses with hydrolytic acti™
carbapenems
J— A_ —

cl

B-Lactamase classes

A (]

High previl?e\lt

[ ESBLRARrBA-A

KPC

GES b, -4,-5,-6,-8
NM

SM

IMIj1, -2

GES-1,-3,-7,-9
SFO-1

BES-1

BEL-1

TLA

IBC

CMT?

Low prevalent ESBL y

E p (OXA-ESB
OXA-
OXA-13-group
OXA-2-group
OXA-18
OXA-45

ESBLcaRpas (MBL)
IMP
VIM
SPM-1
GIM-1
SIM-1
AIM-1

ESBLaRrgA-D (OXA-

carbapenemases)
OXA-23-group
OXA-24-group
OXA-48°
OXA-58-group

Operational
definition

Non-susceptibility to
extended-spectrum
cephalosporins

AND
clavulanate synergy

Non-susceptibility to
extended-spectrum
cephalosporins

AND
phenotypic detection
(ESBLy;.c)

OR
genotypic detection
(ESBLy.p)

Non-susceptibility to
extended-spectrum

cephalosporins and at
least one carbapenem

AND

ESBLCARBA detected
with phenotypic and/or
genotypic methods
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ESBL: Extended Spectrum Beta-Lactamases

Nowadays > 700 genes encoding ESBLS

Confer resistance to:

e Penicillins

o 1¢/2¢ generation cephalosporin (cefalexine ,cefapirine,
cefoperazon, cefadroxil)

e 3rd/4th generation cephalosporins (ceftiofur, cefquinome,
cefovecine)

e Monobactams (aztreonam)
e Inhibited by clavulanic acid

Mostly plasmid-mediated, incidentally located on the
chromosome

EEEEEEEEEEEEEEEEEEEEEEEEEE




AmpC

Confer resistance to:
e Penicillins
o 1¢/2¢ generation cephalosporin
e 3'd but not to 4t generation cephalosporins
e And resistant to cephamycins (cefoxitin)
e Not inhibited by clavulanic acid

Plasmid-mediated or chromosomally located




Chromosomal ampC

Chromosomal ampC gene is present in almost all
Enterobacteriaceae except for Alebsiella and Proteus spp

But normally not producing enzymes in high levels

For £. colr. high-level ampC production can occur due to:

e Mutations in the promotor of the ampC gene (normally the promotor
is degenerated)

(e.g. mutation at position -42 and -18, Caroff et al., 2000 and inserts,
Siu et al., 2003)

For other Enterobacteriaceae: high-level ampC production
can occur due to:

e mutations in ampR (regulating) or amplD amidase (inhibiting) gene.
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ESBL and AmpC

Most important ESBL and AmpC types at the
moment

o ESBL
e TEM-group
e SHV-group
e CTX-M-group
o AmpC
e Plasmid-mediated: CMY
e Chromosomal




TEM

TEM-10
TEM-24
TEM-27
TEM-28
TEM-42
TEM-46
TEM-47
TE% TEM-48
TEM-49
;Em_gS TE]J_‘r TEIN?_rS TEM61
- 20 4 TEM-B8*
T - w B TR
TEM-53 Val TEM-57 TET“_% TEM-63 Gly 8
¥ er
TEM-63  TEM-42 TEM-66 TEM-56 TEM-72 TEM22 ool
TEM-1 Leu Gin AlaLeu Gly Glu His  Arg Met Gly Ala Gly Glu Arg
TE IVl 1 f d . 1 960 21 39 42 5 92 104 153 164 182 218 237 238 240 244
1ez Pro LE TEMIT‘Z Slu ser _ Leu
. . b TEM-3 7 Ser x
%mg TEM-60 TEM4 TEM7 TEM-55 13 TEM-54
ISOIated 1rom a ureek patien THns Tews M
. TEM-8 o
- TEM-8 TEM-9 .
. :’Em ?1 TEM-9 TEM-10 TEM-14 TEM-58
TEM-13 TEM-14 TEM-12 %‘212
I TEM-16 TEM-15 TEM-22 S
TEM-18 TEM-16 TEM-25 TEM-19
TEM-21 TEM-17 TEM-26 TEM-20
I TEM22 TEM-18 TEM-46 TEM-21
I I I b TEM-21 TEM-53 TEM-22
S e r|Ve rO JEM 2 TEM-22 TEM-80 TEM-25
TEM-46
TEM-24 TEM-63 TEM-42
- . Em:gg TEM-26 TEM-47
I I I TEM-61 TEM-43 His Em.%
u a IonS In = TEM-66 TEM-45 }'EE::‘% TEM.g2
TEM-50** - 5
172 TEM-52 TEM-16 TEM-66
TEM-56 TEM-27 TEM-68**

TEM-52 is most important e e
ESBL-type (2be)

Also broad-spectrum (2b)

and inhibitor resistant TEM-

types (2br)

Bradford, Clin. Microbiol.Rev. 2001, 14,933-51
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SHV

Phe
SHV-7
SHV-14
SHV-18

Ser
SHV-7
SHV-14

Phe
Val SHV-1g I
SHV-25 SHV-20

L

Ser
SHV-2
SHV-2a
SHV-3
SHV-4
SHV-5
SHV-7
SHV-10
SHY-12
SHV-20
SHV-21
SHV-22

SHV-13
SHV-18

|

SHV: sulfhydryl reagent variable bt

35

Leu Mot Ser 158 Leu Asp Ala Arg
122 129 130 Asn 173 179 187 205

Gly Glu
238 240

First ESBL: SHV-2 described in !

in
SHV-2a

SHv-11*

1983 in Klebsiella ozaenae in e
Germany

ESBLs derived from mutations
in SHV-1

SHV-2 and SHV-12 are the most
important ESBL- types

Within SHV-group also non-ESBL
types (2b group) see
www.lahey.org/studies
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Phe Sly Lys Leu
SHV-21 SHv-10  SHV-22 SHV-6 SHV-3
SHV-4

S

e g 3B

Sir

z

-24

Bradford, Clin. Microbiol.Rev. 2001, 14;933-51

Lys
SHV-4
SHV-5
SHV-7
SHV-10
SHV-12
SHV-18
SHV-22



CTX-M

CTX-M= active on cefotaxime first

isolated in Munich

Probably derived from Kluyvera sp. ™ e Conndur diseminaton of Pasmics
In the environment

Occured since 2000, now most
prevalent ESBL-types — -

Divided in 5 groups (see also
www.lahey.org/studies) e e
e CTX-M-1 group (most important CTX- s
M-1, CTX-M-15) '
o CTX-M-2 group (most important CTX-
M-2)
o CTX-M-8 group o
o CTX-M-Q group (mOSt ImpOI’tant CTX‘ FIG.1. Phylogenetic maximum likelihood (PhyML 3.0) Phylogram of 88 CTX-M amino acid sequences acquired from NCBI

GenBank database. The tree distance phylogeny reconstruction is according to a BioN] algorithm, with an LG amino acid
IVI 9 d CTX IVI 1 4 substitution model and 100 bootstrapped data sets. The Phylogram displays five major CTX-M clusters previously identified
= a n - = and labeled as groups 1, 2, 8, 9, and 25. Additionally, the Phylogram shows that Group 1 genotypes have diversified into two

subgroups based upon their amino acid substitutions (A and B) (www.algc—m(mlpelIi(-_'r.fr,-"ph)mlf}."g
o CTX-M-25 group
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CMY

Derived from chromosomal ampC genes from
Citrobacter freundii or Enterobacter cloacae

First plasmid-mediated ampC gene was found In
1989: CMY-1 in Alebsiella pneumoniae

Most important one now i1s CMY-2




Why are ESBLs and AmpCs so important?

Bacterium

= 3rd and 4th generation Mobile Plasmid /" pilus
cephalosporins are listed as critically "
important for human health (WHO)

Chromosome
= ESBL/AmpC genes mostly located on

plasmids ® -°°"°' -
= Horizontal transfer of genes between - Reciplent
3

similar bacterial species (£. coli-> E. |
col)) but also between other bacterial
species (£. coli-> Salmonella)

) ) ) Relaxosome Transferosome
= Plasmid can contain multiple ~
resistance genes— multi-resistence
(less treatment options) New Donor

New Donor

CENTRAL VETERINARY INSTITUTE
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Detection of ESBL en AmpC

Non-selective
Selective




NOn-Se|eCtIV6 deteCthn (further info: EFSA panel on BIOHAZ)

= Resistance to indicator 3rd generation
cephalosporins

o Cefotaxime and ceftazidime for detection of organisms
with plasmid mediated ESBL genes

o EUCAST Epidemiological cut-off values wmeuss.om

MIC E.coli | Salmonella
Cefotaxime <0.25 mg/L < 0.5 mg/L
Ceftazidime < 0.5 mg/L < 2mg/L

e Do not use Cefpodoxime for screening
= Confirmation by phenotypic tests




Selective detection

Pre-enrichment with broth containing 1 mg/L
cefotaxime or ceftriaxone (non-quantitative)

Chromogenic agar (e.g. MacConkey) with 1 mg/L
cefotaxime of ceftriaxone

Confirmation of isolates by phenotypic tests

y

cefotaxime




Phenotypic tests

= Combination disk tests csi  ESBL AmpC

e Cefotaxime (<22mm) with/without clavulanic acid — zone
with clavulanic acid = 5 mm larger

o Ceftazidime(<27mm) with/without clavulanic acid — zone
with clavulanic acid = 5 mm larger

o Cefoxitin (£ 18 mm is indicative for AmpC-production)

m E-test
e > 8 fold reduction with
clavulanic acid



http://cmr.asm.org/content/vol14/issue4/images/large/cm0410042005.jpeg

Molecular detection of ESBL/AmpC genes

Divide enzymes in groups by:
e Array (Clondiag or Checkpoints)

e [soelectric focussing (not very sensitive for detection of all
beta-lactamases?, Sparma et al, 2010)

o (Mult-)plex PCRs

Confirmation of gene by:
o PCR/sequencing




PCR/sequence

Aim to have primers outside the gene to sequence
the whole gene

In this course:

o TEM: all types detected

o CTX-M-1: no distinction between CTX-M-1 and CTX-M-61
o CTX-M-9: all types detected

e CMY: no distinction between CMY-2 and CMY-22




CTX-M-1 and CTX-M-61
Reverse primer: 862-842 mutation at position 865

EI E eSS I |T tabel_cxmgroepen_23feb2011 110223-1639.xls [Compatibiliteitsmodus] - Micrasoft Excel

= EP
Start Invoegen Pagina-indeling Farmules Gegevens Cantroleren Eeeld

2@ =
= - g=Invoegen ~ -
@ * Calitari == B S Tekstterugloop Standaard v ﬁ @ - ? ﬂ [ﬁ
» [ <3 -
53 - 3"“ Verwijderen = m o
Plakken B 7 E.E iE it a3 Samenvoegen en centreren - 8% 000 | %9 :00  Voorwaardelijke Opmaken Celstijlen | .., Sorteren en Zoeken en
- 7 % : = el opmaak~  alstabelr v EE opmaak - 27 filteren~  selecteren <
Klembord | Lettertype T | Uitlijning T | Getal M| Stijlen | Cellen | Eewerken |
NEO - 5|
A | B COEFGH I JE[LIMNMO P alRIs[T/u v w ®|¥ Z AbABASCAD AE AF AGAH A1 AL &K AL AM AN A0 AF AG| AR A5 AT AU AY AW Ax A% AZ B4 BE BC/BO|BE| EF EG EH| Bl BJ BK EL EMENEQ/
1
2 |
]
I'--ili-- Comrragr 21 33 4K EN 73 30 3Z 44 423 130 133 141 447 4EX 4EN 135 ZN4 ZET ZEE 233 ZIZ ITS Z34 3131 345 32K 34F 343 IEX 37X 43 427 433 4NN 4N 433 N4 NN INY XZZ 331 IE4 I7E INZ ENY ENY E3E EX4 EEY EEY ETE ENT X4 FI3 73X TIE T34 NET NME N3N N34 NIZ N3I BEI ATE
5 001_X92506 CTXM|-5eq [-|-[-[-]-]-]-]- [~ [-11-] =111 [11-11=11-] [-]
B 001_K92508 CTHM lzeq Complete
30061 EF219142_CTHM_Blse Incomplet G
AR
LLl
45

= Other option:
o primers described by Carattoli et al., 2008, .. cinsiosio 15:105
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CMY-2 and CMY-22
Reverse primer: 1138-1118
Mutation at position 1118

PN e AR

Invoegen

Pagina-indeling

abh LG & B

5 Eigenschappen

8 BE

1& Opnieuw toep,

g8

£

r
iﬁ
LE

@rs
e

=
E
E=

CMY2_tabel_23feb2011-1223.xls [Compatibiliteitsmodus] - Microsoft Excel = BEOER
Formules Gegevens Controleren Beeld & 9 o eE 22
3| verbindingen K Wissen

Van Van Van Van andere Best. Alles il Sorteren Filter T, Tekst naar Duplicaten Gegevensvalldat|e Samenvoegen Wat-als-analyse | Groeperen Degroeperen Subtotaal
Access web  tekst bronnen~  verbind. | vernw. = &= Kopp. bewerken 4# Geavanceerd kolommen verwijderen = < =
Ext. geg. ophalen | Verbindingen Sorteren en filteren Hulpmiddelen voor gegevens | Owerzicht Pl
BC92 - (- | v
A | & |or ou/owow os ov/oz A EE e ED| EE EF EG EH| El | EJ | EK | EL | EM | EN E0 EF|E® ER| ES ET EW| EY EW) EW EY| EZ F@ FE FG FO FE| FF FG FH FI| FJ | FK | FL | FM| FH | FO | FF | F | FR | F5 | FT | FU | F% | Fw Fu | FY | FZ | GA | GB | &G | &GO | GE | GF [
1 reverreprimer MedYotHot WF S f—
2
aNhhmhmm*mhmawwggsgg;.—wmmmhmmanmwhwam—wa—zﬂEtgﬁggggggggggetgggz
FanLoab2enadiIREEie 2 2 59 & 8 A oAt dfbdisEsiR i nanks 5 58488 3 58 8 2 8 228288282 = = 5 2 2 =2
3 Puaritims Cuwsrayg| M~ M~ M~ [ [~ &0 &0 & & o0 00 @ ;M & M = = o - - L=~ - R - - - - P~ - B - - - - - - - - - - =T~ -~ - P - - — — — — — — — — — — — — — — — — — — — - — kel Differanc
4 emy 2 ZS134(-] S ETE E E I EEE o &5 & & EIEEE EE N E T ENEN E T ETEENE & &) B &1 & & & G & 5 & & B0 f O & G o G
5 cmy_2_HA1840  Complete ]
1 omy_22_DQ2EE Incamelets T A H

n
W

w1l n
FOR 2
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Further characterisation

= Plasmid typing (tomorrow)




Results monitoring program — ESBL/AmpC genes — Salmonella

i n b rO I | e rS I n N |_ ) Salmonella % cefotaxime resistance

20

3 1 //\
p . / \/
Salmonella broilers ESBL 2006-2011
100% ‘ 2006 2007 2008 2009 2010 2011%
90%
80% mACC1
O none
70%
B CTX-M-14
60% mTEM52¢
TEM20
(o)
— m SHV-12
40% W CTX-M-08
= CTX-M-09
30% m CTX-M-02
mCMY-2/22
20%
m CTX-M-01
10%
0%
2006 (n=21) 2007 (n=35) 2008 (n=53) 2009 (n=20) 2010 (n=8) 2011 (n=6)
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Results monitoring program — ESBL/AmpC genes — £. Co//in

b rO | | e rS | n N I_ . E. coli % cefotaxime resistance

200 / A\/——\
15,0

Astitel

10,0 \

~

E. coli broilers ESBL 2008-2011

100%

0,0
2006 2007 2008 2009 2010 2011%
90% —
80%
Onone
70% %
mampC
WTEMS52c+var
60%
TEM20
50% mSHV-12
mSHY-2
40% W CTX-M-09
mCTX-M-02
30%
mCMY-2+CMY-var
20% W CTX-M-01+var
10%
0%

2006 (n=21) 2008 (n=66) 2009 (n=52) 2010 (n=51) 2011* (n=9)
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ORIGINAL ARTICLE

R I S k to h u m a n he a |th Dutch patients, retail chicken meat and poultry share the same ESBL

genes, plasmids and strains

M. A. Leverstein-van Hall"l, C. M. Dierikx], J. Cohen Stuart', G. M. Voets', M. P. van den Munckhof',

A. van Essen-Zandbergenj, T. Platteell"', A C. Fluit', N. van de Sande-Bruinsmaz, IR Scharinga', M. ). M. Bonten'®

and D. J. Mevius™% on behalf of the national ESBL surveillance group*

I) Department of Medical Microbiology, University Medical Centre Utrecht, Utrecht, 2) Centre for Infectious Disease Control, National Institute for Public
Heaith and the Environment (RIVM), Bilthoven, 3) Department of Bacteriology and TSEs, Central Veterinary Institute of Wageningen UR, Lelystad,

4) SALTRO, Primary Health Care Laboratory, Utrecht, 5) Julius Centre for Heaith Sciences and Primary Care, University Medical Centre, Utrecht and

6) Department of Infectious Diseases & Immunology, Faculty of Veterinary Medicine, Utrecht University, Utrecht, the Netherlands

Level of genetic typing

% of human isolates with poultry
associated genetic element®

ESBL genes (blacrx.m.1, blarem.s2,
bla sprv.i12, blasyv.: and blacTxp.2)

blacry a1 and blargy. s genes

blacrs.m.) and blargy.s; genes on Incll
plasmid

blacrs..) and blarga.s; genes on Incl
plasmid belonging to complex CC7
or CC3 and CC5 resp.

blactx..1 and blaTeq.5: genes on Incl
plasmid belonging to complex CC7 or
CC3 and CC5 resp.
in a poultry-associated MLST strain
(STI0, ST58 or STII7)

35% (see Table I)

30% [23.?% Mﬂm_H_l; 6.2% b.l'ﬂTEHJﬂ
20% [I'q'.l% b.rﬂm_H_l; 6.2% h.rﬂT'EH_Eﬂ

19% [Il.ﬁ% b.rﬂm_H_l; 6.2% h.rﬂT'EH_Eﬂ

11% [?5% b.h{:Tx,H_ﬁ 2.0% b‘-hTEr"I-H}
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ESBLs in chicken meat, human rectal swabs,
human blood cultures

ESBL Genes of E. coli in Chicken Meat and Humans

3.0%01 F LY
A B N _awm C P
WO (1N P, N \
Y — .
- - -~ 1
"1%0n SWINGT a1 - nE et
1IN ~ - o o ~ a0 - aCTXM2
5 =CTXM-14
. CTXMS
LE Y.
NI et ®Othes CTXM
S - TEM.52
N » Other TEM
AT 8NV 2
& amin =~ . SN2
12% 10 :': 1280 ph ey ool
aman LE 2 S _—

 ,
bl e Bt AL Y1)

Figure 1. Distribution of extended-spectrum B-lactamase genes in chicken meat (A), human rectal swabs (B), and human blood cultures
(C). the Netherlands. Values in parentheses are no. positive.

Overdevest | et al. Emerg Infect Dis. 2011 Jul. htfp.//www.cdc.gov/EID/content/17/7/1216.htm
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Thank you for your attention!

= Questions????




