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E. coli, 2010 (Ears-Net) 

Å In the UK:  
Å c. 30,000 cases E. coli bacteraemia p.a. 

Å c. 6.5 % CTX and/or CAZ resistance = c. 2000 cases p.a 

3GC-I/R Carba-I/R 



ESBL vs. non-ESBL bacteraemia 

Schwaber & Carmeli, JAC 2007; 60: 913 

Mortality Delayed appropriate Rx 



A multitude of CTX-M ESBLs 

CTX-M-9 group 

K. georgiana- related 

K. ascorbata- related 

The most successful  

variant: CTX-M-15 

CTX-M-9 group 

K. georgiana- related 

K. ascorbata- related K. ascorbata- related 

K. georgiana- related 

The most successful  

variant: CTX-M-15 



The UKôs CTX-M problem 

Å ~1500 CTX-M-producing E. coli analysed 

 

- 91% contain alleles encoding group 1 enzymes (mainly CTX-M-15) 

Åmassive clonal spread 

- 8.5% contain alleles encoding group 9 enzymes 

Ådiverse 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 



Which E. coli clones cause UTI? 

ST UTIs 

(n=300)* 

73 16.6% 

95 6.3% 

131 12.3% 

12 0.7% 

127 3.6% 

69 9.0% 

Other  51.5% 

(97 STs) 

* Gibreel et al. JAC 2012; 67: 346-56 



Strain A 

ST131 and spread of CTX-M-15-
producing E. coli in the UK 

Strains B, C, D, E 

+ others 

ST131 



O25-H4:ST131 E. coli: 
a global clone 

PFGE sub-divides the 

lineage and 

allows local 

epidemiological 

investigations 

Nicholas-Chanoine et al. JAC 2008, 61, 273 

Coque et al. EID 2008 14, 195 

Lau et al JAC 2008; 62: 1241-4 



Prolonged faecal carriage of 
ST131 variants: UK strains A & D 

Warren et al., CMI 2008, 14 (suppl. 1), 124-33 

 

Å Potential for persistence in community settings  

Å 50% colonized for up to 1 month 

Å 30% colonized between 1 - 12 months 

 

 



Antibiotic 

classes 
Genes Mechanism 

Aminoglycosides 
aac6ô-Ib-cr 

aadA5 
Modify drug 

ɓ-lactams 

blaCTX-M-15 

blaOXA-1 

blaTEM-1 

Destroy drug 

Chloramphenicol catB4 Modify drug 

Macrolides mph(A) Efflux 

Fluoroquinolones aac6ô-Ib-cr Modify drug 

Sulfonamides sulI By-pass 

Trimethoprim dhfrXVII By-pass 

Tetracycline tet(A) Efflux 

Multi-resistance plasmids help to 
spread CTX-M -15 ESBL 

Woodford, Carattoli et al. AAC 



The biogeography / ecology of 
resistance is complex 

Stokes & Gillings, FEMS Microbiol Rev, 2011 

Success of the gene 

Å Good promoter 

Å Mobilizing agent (IS) 

Å Successful plasmid 

carrier 

 

Success of the clone or strain 

Å Prevalence 

Å Virulence potential 

Å Locally, nationally or 

internationally 

Å Often poorly understood 
 



ESBLs in E. coli from 
humans and poultry in the 
UK 

Humans Broilers Turkeys 

CTX-M types 15 >> 3 ,14 1 >> 3, 15 14 >> 1, 15, 55 

Plasmid rep types FII, F1B, I1 I1-y (CTX-M-1) 

A/C & P (CTX-M-3) 

I1-y (CTX-M-1)  

K (CTX-M 14) 

F (CTX-M1/14/15) 

Major CTX-M-15 

clone 

ST131 ST156 ST156 

Å some genes / plasmid types are common to humans and poultry 

Å however, differences outweigh the similarities  

Å current risk to UK public health caused by poultry reservoir 

appears small; human reservoir has greater importance in the UK 



...,but that could change; experience 
in The Netherlands  is different 

94% retail poultry samples were ESBL +ve 

- c. 1 in 3 patients had a poultry-associated (PA) ESBL 

- c. 1 in 5 patients had a PA ESBL encoded by a PA plasmid (pMLST) 

- c. 1 in 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 



E. coli from blood & CSF in the UK 

- a recent fall in resistance 
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Carbapenems vs. ESBL +ve 
E. coli 
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 = future problems ? 



Carbapenemase-mediated 
resistance in the UK  
(n = 1315)* 

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

Non-fermenters = 312 

Enterobacteriaceae = 1003 



Acquired carbapenemases 

Class Carbapenemase Enterobacteriaceae Non-fermenters 

A (non-metallo) KPC +++ + 

IMI, NMC, SME + - 

B (metallo) IMP*, VIM* +++ +++ 

NDM +++ ++ 

AIM, DIM, SIM, SPM, TMB - ++ 

D (non-metallo) OXA-48-like +++ - 

OXA-23, -40, -58, -143 +/- +++ 

Å IMP- & VIM- types are integron-associated 

Å IMP-types described first, but have been overtaken by other types 



Carbapenemase-producing 
Enterobacteriaceae in the UK  
(n = 1003) 

ARMRL, Unpublished data 

Non-fermenters = 312 

Enterobacteriaceae = 1003 



The KPC family 

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



Evolution of the KPC family 

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

KPC-2 / -3 most prevalent types 

 

Differ by His(272)-Tyr change 

 

 

 

What selects this substitution ? 



KPC +ve bacteria in the UK 
(Jan ó12)  

 

Å 621 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 



KPC-producing K. pneumoniae 
in the UK ...the first arrivals 

ST258 

ST11 



Strain dynamics: a dominant 
international KPC +ve K. 
pneumoniae clone 

ST258 

ST258 

ST258 

Nordmann et al. TLID 2009; 9: 228ï36 


