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Aln the UK:
Ac. 30,000 cases E. coli bacteraemia p.a.
Ac. 6.5 % CTX and/or CAZ resistance = c. 2000 cases p.a
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Schwaber & Carmeli, JAC 2007; 60: 913
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A~1500 CTX-M-producing E. coli analysed

91% contain alleles encoding group 1 enzymes (mainly CTX-M-15)
A massive clonal spread

8.5% contain alleles encoding group 9 enzymes

A diverse strains, some intra-centre strain spread

8 isolates contain an allele encoding group 2 enzymes
1 isolate contains an allele encoding a group 8 enzyme
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* Gibreel et al. JAC 2012; 67: 346-56
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025-H4:ST131 E. coli:
a global clone ﬁﬁa'é'sﬁm

Agency ‘

PFGE sub-divides the
lineage and
allows local
epidemiological
iInvestigations

Nicholas-Chanoine et al. JAC 2008, 61, 273
Coque et al. EID 2008 14, 195
Lau et al JAC 2008; 62: 1241-4
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% Faeces positive with GenS ESBL days/months pre infection % Patients with positive faeces by days post diagnosis of infection
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APotential for persistence in community settings
A50% colonized for up to 1 month
A30% colonized between 1 - 12 months

Warren et al., CMI 2008, 14 (suppl. 1), 124-33
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Amilalete Genes Mechanism
classes
T . a a clb-ér Modify d
minoglycosides odify drug
aadA5
blacrx.m-15
b-lactams blagya.1 Destroy drug
blargy.,

Chloramphenicol catB4 Modify drug
Macrolides mph(A) Efflux
Fluoroquinolones | a a clb-@r Modify drug
Sulfonamides sull By-pass
Trimethoprim dhfryy By-pass

Tetracycline tet(A) Efflux Woodford, Carattoli et al. AAC




Success of the gene
AGood promoter
AMobilizing agent (IS)
ASuccessful plasmid
carrier

Success of the clone or strain
APrevalence
AVirulence potential
ALocally, nationally or
Internationally
AOften poorly understood
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Stokes & Gillings, FEMS Microbiol Rev, 2011
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CTX-M types

Plasmld rep types

Major CTX-M-15
clone

Asome genes / plasmid types are common to humans and poultry
Ahowever, differences outweigh the similarities

Acurrent risk to UK public health caused by poultry reservoir
appears small; human reservoir has greater importance in the UK
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Y% of human isolates with poultry
Lewvel of genetic typing associated genetic element™

ESBEL Benes I::b.l:ﬂc—r}q;_ P4 | b.rﬂ—rEH L F5TE I::E-EE Table |]
blo sgw-12. Bloaggwv.z and blocrcrez)
b.rﬁc—r}q;_ F1-1 amd b-I:ETEH 52 EEenes FOTE {23}"}5 b.l:ﬂc-r}q;_ F1=1 s 6. 23 b.rE—rEH 52}
b.rﬁc—r}q;_ F1- 1 amd b-FETI:I‘-’I- 52 BEernEs o Izl |l i - {Iil-l"'}ﬂ b.l:ﬂc-r}q;_ FA=1 s & 2% b.rE—rEH 52}
plasmid
bBla—rw rq. and Blapr s genes on Tnc | 19% (1 2.6% blo—r a7 ©.2% blorgr 52)
plasmid belonging o complex CCF
or CC3 and CCS resp.
b.rﬁc—r}q;_ F1-1 amd b-I:ETEH 52 EE&mzEs O g Tl 113 {95“-"5 b.rﬂc-r}q;_ F1=1+ 2.0 b-I:E_I'I:H 52 )
plasmid belonging v complex CCT or
CC3 and CCS resp.
im a poulory-assodated MLST soain
(STIO, STS8 or STIIT)

94% retall poultry samples were ESBL +ve

- ¢. 1 in 3 patients had a poultry-associated (PA) ESBL
- €. 1in 5 patients had a PA ESBL encoded by a PA plasmid (pMLST)

- ¢.11in 10 patients had a PA ESBL encoded by a PA plasmid in a PA E.
coli strain

Leverstein-van Hall et al. CMI 2011; 17:873-80
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[ Ertapenem
500 - B Imipenem
401) - ll Meropenem
= clinical efficacy
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0 = future problems ?
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400 Non-fermenters = 312
Enterobacteriaceae = 1003
300 -
200
100
0 4 S S v I W i I [ lfj ItT

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

B Enterobacteriaceae OMon-Fermenter

*excludes A. baumannii with OXA-types ARMRL, Unpublished data



Class

A (non-metallo)

B (metallo)

D (non-metallo)

Carbapenemase
KPC
IMI, NMC, SME

IMP*, VIM*
NDM
AIM, DIM, SIM, SPM, TMB

OXA-48-like
OXA-23, -40, -58, -143

Enterobacteriaceae

ot

+

AIMP- & VIM- types are integron-associated
AIMP-types described first, but have been overtaken by other types

>
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Non-fermenters
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ARMRL, Unpublished data
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blaypc gene KPC enzyme

Species

Yr 1solated

Location

GenBank

accession no.

Reference(s)

KPC-1°
KPC-2
KPC-3
KPC-4
KPC-5
KPC-6
KPC-7
KPC-8
KPC-9
KPC-10
KPC-11

Klebsiella pneumoniae

K. pneumoniae

K. pneumoniae
Enterobacter cancerogenus
Pseudomonas aeruginosa
K. pneumoniae

K. pneumoniae
K. pneumoniae
Escherichia coli
Acinetobacter baumannii
K. pneumoniae

1996
1998-1999
2000-2001

P o o od ot o o

North Carolina

Maryland
New York
Scotland
Puerto Rico
Puerto Rico
Ohio
Puerto Rico
[srael
Puerto Rico

AF297554
AY034847
AF395881

AYT00571
EU400222
EU555534
EUT29727
F1234412

FI624872

GQI140348
HMO066995

48

36

46

27

44 and 45

33

30

15
Unpublished
31

Unpublished

“ Species, year, and location of initial report for each variant.
? blaype, and KPC-1 are no longer considered valid designations, as their sequences are identical to those of blay, , and KPC-2, respectively (47).

Chen et al. JCM 2011; 49: 579-85
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KPC-2 / -3 most prevalent types

TI6T=3 E_?T T"l 6T=2G

IVEC=2G

blaxpc- —> blaxpc-s

Differ by His(272)-Tyr change
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T16G=2>C

f]f(l KPC-9

What selects this substitution ?

Chen et al. JCM 2011; 49: 579-85
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A621 x Enterobacteriaceae

520 x Klebsiella spp.
50 x E. coli

40 x Enterobacter spp.
9 x Raoutella spp.

1 x Citrobacter spp.

1 x Serratia sp.

Scattered, but dominant in
NW England
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PFGE
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