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β-lactamases
• Bacterial enzymes
• Inactivate β-lactam antibiotics
• Bind, acylate, and hydrolyze β-lactam ring
• H2O molecule involved

Ser70



Classification

Extended-Spectrum β-Lactamases
(ESBLs)

• OXA

Class DClass A

• SHV
• TEM

mutations



Extended-Spectrum β-Lactamases
(ESBLs)



Spectrum



ESBL types and organisms

Pseudomonas aeruginosaOXA-2;-10194 (18 ESBLs)OXAD

Enterobacteriaceae
TEM-3;-4;-24;-26;-52
SHV-2;-4;-5;-12
CTX-M-3;-9;-14;-15

183
134
102

TEM
SHV
CTX-M

A

Predominant organismsMost common
subtypes

Nr of subtypesTypeClass

Klebsiella spp. (Enterobacter spp)

Predominant species

SHV + TEM
CTX-M

20th century
21th century

Most prevalent typesPeriod

ESBL-producing Enterobacteriaceae



Changing pattern of predominant
β-lactamases over time

et de BLSE
With courtesy from ML JOLY-GUILLOU
CHU d’Angers



Plasmid-encoded 
ESBLs

Different
ESBL 

families

OXA-1-ESBL

OXA-2-ESBL

OXA-10-ESBL

PER-type-ESBL

CTX-M-type-ESBL

Class A carbapenemases
TEM-type-ESBL
SHV-type-ESBL

With courtesy from Th. Naas
(Sept. 2009)



ß-lactamases (>500) 
> 50% ESBLs

Plasmid encoded
• 1983 SHV-type (>130)
• 1985 TEM-type (> 180)
• 1989 CTX-M-type (> 100)
• 1988 SFO-1 Serratia FOnticola
• 1991 TLA-1 TLAhuicas (indian tribe)
• 1991 PER (7) Pseudomonas Extended Resistance
• 1996 VEB (7) Vietnam Extended-spectrum ß-lactamase
• 1996 BES-1 Brazilian Extended-Spectrum ß-lactamase
• 1998 GES (16) Guyana Extended-Spectrum ß-lactamases
• 2005 BEL (2) Belgium Extended-spectrum ß-Lactamase 
• 2005   TLA-2 ???? (Plasmid, waste water)  
• 1998 KPC (10) Klebsiella pneumoniae Carbapenemase
• 1991 OXA-ESBL (18) (OXA-2, -10, -13 derivatives, OXA-18, OXA-45)

Chromosomally-encoded

“The oldies”

“ESBLs of growing importance”

“infrequent 
ESBLs”

“peculiar 
ESBLs”

http://www.lahey.org/studies/webt.asp
Naas et al., 2008, CMI, Suppl 1:42-52)



Detection of ESBL production (1)
• Phenotypic:

– Direct screening of clinical samples:
• β-Lactamase Screening Agar (BLSE agar bi-plate)
• Chromogenic media (e.g. chromID ESBL)

– Screening:
• Disk diffusion
• Ceftazidime, cefotaxime, ceftriaxone, aztreonam

BLSE agar bi-plate chromID ESBL

Drigalski
+ Cefotaxime

Mac Conkey
+ Ceftazidime



• Phenotypic:
– Confirmation :

• Cephalosporin (CTAX, CAZ)/clavulanate combination discs
• Broth microdilution (MIC determination)
• Cefepime/Clavulanate combination discs or CTAX/CAZ combination discs on cloxacillin

(250 mg/L) containing media
– Genotypic:

• PCR detection of bla genes (+ sequencing)
• Multiplex PCR
• ESBL DNA Micro-array (Checkpoints)

Detection of ESBL production (2)

Cephalosporin-clavulanate combination discs

Multiplex PCR

Cephalosporin-clavulanate combination discs ESBL DNA Micro-array (Check-Points)



Typing of ESBL producers

• PFGE:
– Pulsed field gel electrophoresis
– Restriction of genome with rare-cutters (e.g. XbaI)
– Gold standard to study genetic background

• MLST:
– Multi locus sequence typing
– Sequence 7 housekeeping genes
– adk, fumC, gyrB, icd, mdh, purA, recA
– Widely used, unambiguous databases

• mMLST (mini-MLST):
– Sequence more variable regions in only 3 genes
– Allows quick detection during outbreak

• Serotyping



Treatment option for 
ESBL-producing Enterobacteriaceae

• Carbapenems widely regarded as the drugs of choice for the treatment of 
severe infections due to ESBL-producing Enterobacteriaceae

• Nitrofurantoin and fosfomycin are alternative options for the treatment of 
uncomplicated UTIs



Proportion of Invasive E. coli Isolates Resistant
to 3rd Generation Cephalosporins in 2008

EARSS Annual Report 2008

4 %

Dissemination of
ESBLs (>>AmpC) in 
hospitals & community

29 %
42 %

4 % Resistance increase in 
19 countries  since 2005 



Proportion of Invasive K. pneumoniae Isolates
Resistant to 3rd Generation Cephalosporins in 2008

EARSS Annual Report 2008

15 %

ESBL +++ > AmpC > Carbas

No data 
Reported
For Belgium

73 %

66 %
54 %

57 %

8 EU states with increased
prevalence (2005-2008)

14 EU countries with
Prevalence > 25%45 %



Massive emergence of ESBLs in countries 
with low socioeconomic income



Epidemiology: Global



Epidemiology of CTX-M β-Lactamases



Community-associated emergence of 
CTX-M ESBL-producing E. coli

H. Rodriguez, Eurosurveillance Vol n°10 (8), 24 feb. 2005

(>48 h hosp.)

41%
59%

17%

24%

Nosocomial

Prior
hospitalization

Community-
associated

Origin of isolates:
-Rectal swab screening: 41%
-Urinary tract: 35%
-Respiratory tract: 8%
-Blood: 1% 

Community-acquired
(first culture + within 48 h)



Phylogenetic group distribution in CTX-M producing E. coli
strains by anatomic source of specimen

Phylogenetic group

Annual trend in proportion of CTX-M in ESBL-
producing E. coli strains , Erasme Hospital,

2000-2007

0%

20%

40%

60%

80%

100%

2000 2001 2002 2003 2004 2005 2006 2007

Years

%

CTX-M-9
CTX-M-2
CTX-M-1

Distribution of CTX-M groups in E. coli strains by year 

A. Cardentey-Reyes et al. ECCMID 2009

•Increase:

•proportion of E. coli-BLSE isolates

•0,92 % in 2000 8% in 2007

•proportion of E. coli-BLSE in Blood 
cultures.

•1,2 % 2000 7,5% 2007

•proportion of CTX-M.

Increase of CTX-M enzymes among ESBL 
producing E.coli. Erasme Hospital - ULB 2000-2007



Source: NSIH Survey  Belgium National surveillance, B. Jans et al.

PROPORTION OF ESBL-PRODUCING
ISOLATES BY SPECIES IN BELGIAN 
ICU’S

Glupczynski et al ICAAC 2003

Glupczynski et al ECCMID 2007

cette bactérie représente actuellement en 
nombre absolu, la première espèce 
productrice de BLSE.

5% in 2003

11% in 2007

Increase of ESBL  in E. coli, decrease in E. aerogenes

evolution of mean proportion 
and incidence rates of ESBL+ 

E. coli



Surveillance of ESBL-producing
Escherichia coli in Belgian hospitals

www.nshih.be
report 2009/1

N=60-70 hospitals

70% of ESBL+ E. coli isolates from urine 
6-7 % from blood culture
No difference according to hospital size (nr bed), duration of stay, region

Mean incidence of MRSA = 
1,9/1000 adm. in 2009 in 
Belgium



Surveillance of ESBL-producing
Escherichia coli in Belgian hospitals

25%

9% 6% 7%

E. coli (58% of all Enterobacteriaceae) -> first ESBL-producing Enterobacteriaceae
in absolute number

www.nshih.be
report 2009/1



Analysis of ESBL-producing E.coli in Belgium:
a multicentre surveillance study

Regional distribution: 
- 46% from Flanders, 28% from Wallonia and 26% from Brussels

Patients admission wards: 
– Medicine 37% Surgery, 20% 

– ICU, 13% Geriatric,10%

– Oncology, 3%; Other hospital wards 3% 

– Outpatients, 14%

Anatomic source of specimen: 
– Urine, 79%; Wounds, 12%; Respiratory tract, 6%; Blood, 3%.

Probable origin of acquisition of the isolates: 
– nosocomial, 45%; community-associated, 39%; ND 15%
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Distribution of ESBL-producing Enterobacteriaceae
in Belgian hospitals (2006-2008)



Evolution of species distribution and ESBL 
gene family by species (n=732 isolates)

Belgium 2000-2008

E. coli E. aerogenes E. cloacaeK.pneumoniae Other species

40%

56%

44%

21%

3%

8%

Rodriguez et al. JAC 2010



Analysis of ESBL-producing E.coli in Belgium:
a multicentre surveillance study (2006-8)

TEM
42%

TEM+SHV
7%

SHV
2%

SHV+CTX-M
1%

TEM+CTX-M
40%

CTX-M
8%

Distribution of E. coli isolates by ESBL 
family

  Espèce  (Nr isolats) TEM SHV CTX-M CTX-M/SHV ou CTX-M/TEM
E. coli (283) TEM-52 (39), 

TEM-24 (2) 
TEM-19 (1) 

SHV-4/-5/-12 (6) 
SHV-2a (3) 

CTX-M-1 (12) 
CTX-M-15 (167) 
CTX-M-2 (26) 
CTX-M-3 (1) 
CTX-M-9 (15) 
CTX-M-16 (1) 

CTX-M-1/15 + TEM-11 (3) 
CTX-M-15 + TEM-52 (2) 
CTX-M-2 + TEM-11 (1) 
CTX-M-2- + TEM-24 (1) 
CTX-M-9 + SHV-12 (1) 

 

Distribution of CTX-M genes

In Belgium like in other European countries, blaCTX-M are present in half of ESBL-producing E. coli 
isolates and appeared present on admission in a third of cases.

82% TEM-1 co-producers
57% OXA-30



Distribution of ESBL types found in Enterobacteriaceae
in Belgium 2008 (n=402 isolates, 91 hospitals)

 Classes of ESBL enzymes  a 
  Species  
  (Nr isolates) 

TEM SHV CTX-M CTX-M/SHV or  
CTX-M/TEM 

E. coli (226) TEM-52 (39), 
TEM-24 (2) 
TEM-19 (1) 

SHV-4/-5/-12 (6) 
SHV-2a (3) 

CTX-M-1/15 (134) 
CTX-M-2 (18) 
CTX-M-9 (13) 

CTX-M-1/15 + TEM-11 (3) 
CTX-M-15 + TEM-52 (2) 
CTX-M-2 + TEM-11 (1) 
CTX-M-2- + TEM-24 (1) 
CTX-M-9 + SHV-12 (1) 

E. aerogenes (84) TEM-24 (61) 
 

SHV-4 (20) 
SHV-5/-12 (1) 

CTX-M-1/-15 (2)  

K. pneumoniae (36) TEM-5 (1) 
TEM-24 (1) 

SHV-4 (13) 
SHV-2a (2) 
SHV-31 (1) 

CTX-M-1/15 (13) 
CTX-M-9 (3) 

CTX-M-1/-15 + SHV-2a (1) 
CTX-M-1/-15 + TEM-5 / SHV-2a 
(1) 

E. cloacae (34) TEM-24 (6)  SHV-5/-12 (8)  CTX-M-9 (3) 
CTX-M-1/15 (1) 

CTX-M-9 + SHV-12 (15) 

K. oxytoca (8) TEM-3 (2) 
TEM-5/-7 (1) 
TEM-24 (1) 

SHV-5/-12 (4)   

Citrobacter spp. (7) TEM-24 (2) SHV-5-12 (3) CTX-M-15 (1) CTX-M-9 + SHV-12 (1) 
P. mirabilis (3) TEM-24 (1)  CTX-M-15 (1) 

CTX-M-2 (1) 
 

P. stuartii (2) TEM-24 (2)    

Salmonella spp. (1) TEM-52 (1°    

 

Glupczynski et al, ECCMID 2009, Poster P1415

CTX-M > 50% (CTX-M15 >> CTX-M-2, CTX-M-9);
variation of prevalent ESBL types by species, 

combination of several ESBLs



Percentage of CTX-M E.coli isolates
inhibited by 13 antimicrobials agents S/I/R 

categorization by EUCAST breakpoints
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Intermediate

Susceptible

E. coli (n=132)
Compound Range of MICs MIC50/MIC90 % 

susceptibl
e

Piperacillin/tazobact
am

0.25->256 2/32 67.4

Cefotaxime 0.06->256 256/>256 9.1
Ceftazidime 0.5->256 16/>256 5.3
Cefepime 0.25->256 16/256 11.4
Temocillin 0.5–64 8/16 96.6
Imipenem 0.125-0.5 0.25/0.25 100
Meropenem 0.008–0.25 0.03/0.06 100
Ertapenem 0.008-2 0.03/0.25 98.6
Doripenem 0.008-0.125 0.03/0.06 100
Ciprofloxacin 0.004->32 >32/>32 35.6 (22.8)
Tigecycline 0.125–2 0.5/2 89.6
Amikacin 1->256 4/16 69.7
Gentamicin 0. 5->256 1/64 75

70-80 % of isolates are co-resistant to ciprofloxacin and to cotrimoxazole

Glupczynski et al, ECCMID 2009, Poster P1415



 

Agent Co-resistance rates (I+R%) 

 E. coli 
(n=226) 

E. aerogenes 
(n=84) 

E. cloacae 
(n=34) 

K. pneumoniae 
(n=36) 

Amikacin 15.9 81.0 55.8 41.7 
Gentamicin 6.5 2.4 52.9 38.9 
Ciprofloxacin 73.5 97.6 67.6 75.0 
Cotrimoxazole 60.2 94.1 67.7 80.5 
Pipera/tazo 13.3 39.3 29.4 31.0 
Cefepime 42.0 4.8* 8.8 36.1 
Meropenem 0.0 2.4 0.0 0.0 
Temocillin 3.5 13.1 17.6 8.3 
Tigecycline 14.6 89.3 70.6 66.7 
 

Co-resistance rates of ESBL-producing
Enterobacteriaceae by species

(Belgium 2009)

E-test MICs (EUCAST breakpoints)

Glupczynski et al., ECCMID 2009, Poster P1415



Distribution of PFGE types among 
phylogenetic group of CTX-M

Number of strains

26 PFGE types: major PFGE type 6 

Phylogroup: 21% A, 5% B1, 67% B2, 7% D

H. Rodriguez et al. JAC 2010



Majority (27/33) of CTX-M-15 isolates 
belonged to a major PFGE type (PFGE type 6) 
found in 18 centers (1 to 4 isolates/center)

Majority (27/33) of CTX-M-15 isolates 
belonged to a major PFGE type (PFGE type 6) 
found in 18 centers (1 to 4 isolates/center)

Geographical distribution of CTX-M -15 
E.coli clones in Belgium, 2006-2008

H. Rodriguez et al. JAC 2010

Phylogroup B2   
ST131, O25b:H4

Phylogroup
D   ST501

Phylogroup
A   ST167

Phylogroup
A   ST188



Transmission

• bla genes mobilized from chromosomes to plasmids:
– Integrases, transposases, and insertion sequences involved
– blaCTX-M mobilizes 10x more frequently than blaSHV & blaTEM

• Horizontal & vertical transmission of plasmids:
– Horizontal transmission: plasmid-mediated conjugation
– Vertical transmission: clonal transmission by normal cell division



Schematic representation of the genetic environment
of bla CTX-M genes from E.coli isolates in Belgium

H. Rodriguez et al. ECCMID .2009

ISEcp1 bla CTX‐M Group 1

IS26 bla CTX‐M‐1

ISEcp1 bla CTX‐M‐15 Orf477

IRR W (48pb)

46pb

ISEcp1 bla CTX‐M‐9

CTX-M group 1

CTX-M group 9

CTX-M group 2
Orf513 bla CTX‐M‐2
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qacEd
1

qacEd
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Pandemic Spread of blaCTX-M-15-ST131
• blaCTX-M-15

– Located on multiple plasmids belonging to the incompatibility group 
IncFII

– blaCTX-M-15 mostly downstream ISEcpI
• Multidrug co-resistance:blaOXA-1
• blaTEM-1
• aac6’-Ib-cr (aminoglycoside acetyltransferase)
• tet(A) (tetracycline efflux protein), …

• MLST clone ST131
– Disseminated by a widespread, successful clone: Serotype O25:H4 & 

MLST profile ST131
– Causing urinary tract infections
– O25:H4-ST131 not exclusively associated with blaCTX-M-15 

(same clone also found without CTX-M or any ESBL)

D240G
(CAZ-R ↑; CTX-R ↓)



Plasmids Belonging to O25:H4-ST131



Spread of MLST Clone ST131 in Canada

Distribution of the different ESBL-producing Escherichia 
coli isolates recovered from blood in the Calgary Health
Region from 2000 to 2007

Distribution of Escherichia coli MLST clone ST131 isolated
from blood in the Calgary Health Region from 2000 to 2007

CTX-M-15 ST131

Pitout J. et al, Antimicrob Agents Chemother 2009; 53 (6): 2539-43



Characteristics of MLST Clonal Complex ST131 Members
Compared to Those of non-ST131 ESBL-Producing E. Coli

Caracteristics of MLST clonal complex ST131 members (n = 96) compared to those of non-ST131 (n = 113) 
ESBL- producing E. coli strains

Peirano G. et al, Antimicrob Agents Chemother 2010; 54 (3): 1327-30

(FQ resistance)



Plasmids found in association with
E.coli CTX-M-15



CTX-M-15
Clonal expansion: Highly Virulent E.coli
O25:H4-ST131
Plasmid dissemination

Clonal expansion: Highly Virulent E.coli
O25:H4-ST131
Plasmid dissemination



Worldwide emergence of ESBL-producing
E. coli community infections

• Urinary tract infections (±
bacteremia)
– in elderly subjects caused by CTX-M 

producing E. coli
– 21% in Turkey; 5% in Spain

• Sporadic cases of infections in most 
countries

• Isolates most often resistant to ABs used 
for the treatment of UTI:
– ciprofloxacin
– trimethoprim/sulpha.
– gentamicin
– ceftriaxone

Rodriguez-Bano et al, J Clin Microbiol 2004; 
Pitout et al, Clin Infect Dis 2004;
Munday et al, J Antimicrob Chemother 2004; 
Woodford et al, J Antimicrob Chemother 2004
Moubareck et al JCM 2005
Coque  eurosurveillance 2008

Lebanon (2003): 16% patients
3% care workers
2% healty subjets

Faecal colonisation increased:
Spain: 1% (1991) to 5%(2003) in outpatiens

1% to 12% in hospitalised patiens

70% of ESBLs EC in community UTI pts
17-27% household contacts

Faecal colonisationFaecal colonisation

Risk factor for UTI by ESBL organism
Potential source of transmission among households
Risk factor for UTI by ESBL organism
Potential source of transmission among households



ESBL- E. coli in the community
• Significant increase in the number of CTX-M- E. coli including

CTX-M-15 ST 131 in the community

• Fecal carriage of ESBL-E. coli on healthy volonteers
– Valverde 2004 (n=108) Spain. 3,7% (50% CTX-M)
– Palechi 2005; Children in South America 1,7% (predominance CTX-M-

2 and CTX-M-15)
– N-Chanoine 2008 (n=332);  France 0,6% (none CTX-M). 

• No data on the risk factors of fecal carriage of CTX-M in healthy
adults subjects

• ST131 virulent clone, biofilms.
– Present in 7% of healthy subjets (no associated with CTX-M-15) 

(N Chanoine JCM 2008)



Nursing Homes as a Reservoir of FQ-R, 
ESBL- Producing E. coli in N. Ireland

• Prevalence:
– 119/294 (40.5%) faecal samples grew FQ-R, ESBL-producing E. coli
– 58/119 (49%) belonged to Clone A (O25:H4-ST131-blaCTX-M-15)
– 51% of carriers had no history of recent hospital admission
– Only 13% of carriers had history of ESBL E. coli colonization / 

infection

• Factors associated with risk of carrying FQ-R, ESBL-
producing E. coli:

Rooney P.J. et al, J Antimicrob Chemother 2009; 64: 635-41



ESBL transmission



ESBL transmission among families

López-Cerero L. et al, ECCMID 2010; Abstract O396

Same strain (37%) Same plasmid (26%)



Intrafamilial transmission of ESBL-producing E. coli 
and S. enterica among families of adopted children

Tandé D. et al, J Antimicrob Chemother 2010; 65: 859-65



Household Members & Pets

Ewers C. et al, J Antimicrob Chemother 2010; 65: 651-60



• Human-associated variant of E. coli ST131 (O25:H4)
colonized two cats and dog

•Urovirulent

•Cephalosporin-susceptible, FQ-R  or CTX-M-15 FQ-R

•ST131 in companion animals and suggest host-to-host 
transmission of ST131 among household pets

•Possible human-to-animal o animal-to human 
transmission



ESBL transmission

Travel



Prevalence of CTX-M β-Lactamase producing
Enterobacteriaceae from healthy subjects in Thailand

• Stool samples from healthy individuals in rural area of Thailand
– Plating of stool samples on McConkey agar with 2 mg/L cefotaxime
– Detection of ESBL phenotype by double-disc synergy test
– Genotyping of CTX-M-type ESBL by PCR

• 82/141 (58%) of the specimens with CTX- M β-lactamase
producing Enterobacteriaceae

• Majority of CTX-M-producing bacteria were E. coli (85%)

Conclusion: High prevalence of CTX-M-producing
Enterobacteriaceae in the healthy population

Sasaki T. et al, J Antimicrob Chemother 2010; 65: 666-8



• High frequency of faecal colonization with ESBL-producing
Enterobacteriaceae (ESBL-E) among Swedish persons after
travelling outside the Scandinavian countries:

• Travel increases the risk of colonization by ESBL-E
• Acquisition of ESBL-E during travel is more often associated with

abdominal symptoms (ie: diarrhea)

Colonization in Travellers

Östholm-Balkhed A. et al,20th ECCMID; Abstract O397



Laupland K.B. et al, Journal of Infection 2008; 57: 441-8

Travel as a risk factor for development of 
community-onset ESBL-producing E. coli Infections

• Associated with travelers’ diarrhea
• Destinations (CTX-M-15 sources):

– India
– Middle East
– Africa

Laupland KB et al. Journal of Infection 2008; 57:441-8



ESBL transmission



Domestic / Imported chicken meat in the UK as a 
potential source of ESBL-producing E. coli

E. coli isolates with CTX-M ESBLs from chicken breast, by country of origin

No CTX-M-15 in UK reared chickens
CTX-M-2 ofte found in chicken reared in South America

Warren RE et al, J Antimicrob Chemother 2008; 61: 504-8



ECCMID 2010: High carriage rate in meat

86% of chicken meat source contains ESBL-E in retail meat in The Netherlands



ESBL- and CMY-type-producing E. coli in clinical
samples and retail meat from USA & EU

• 67% (8/12) and 85% (17/20) of retail chickens positive in Sevilla 
and Pittsburg, respectively. Similar ESBL and CMY genes in 
clinical and food isolates.

Distribution of ESBL-producing or CMY-producing E. coli cases according to the
place of acquisition

CTX-M-9 group
CTX-M-1 group
SHV-12

Doi Y. et al, Clin Microbiol Infect 2010; 16: 33-8

AmpC (CMY-2) as frequent
as ESBL in retail meat



Food Reservoir for E. coli Causing UTI

• Comparison of E. coli isolates in Montréal (2005-2007):
– Women with UTI (n = 353)
– Retail meat (n = 417)
– Restaurant/ready-to-eat foods (n = 74)

• E. coli isolates, closely related to those causing UTI, present in: 
– retail chicken (O25:H4-ST131 and O114:H4-ST117)
– honeydew melon (O2:H7-ST95)

• Conclusion: strong support for the role of food reservoirs in the 
dissemination of E. coli causing community-acquired UTIs

Vincent C. et al, Emerging Infectious Diseases 2010; 16 (1): 88-95



• Significant risk factors (multivariate analysis):
– Recent antibiotic use
– Residence in a long-term care facility
– Recent hospitalization
– Age ≥ 65 years
– Male sex

• But 65% of 339 patients had no recent health care contact
– Area under the ROC curve: 0.70

Risk factors for infection with ESBL-producing
Enterobacteriaceae in non-hospitalised patients

Ben-Ami R. et al, Clinical Infectious Diseases 2009; 49: 682-90



Conclusions (1)
• Rapid dissemination of CTX-M-15 E.coli (phylogroup B2) 

belonging to international ST131 clone
– Striking increase between 2006 and 2008 
– Needs to be monitored closely in the clinic (community/hospital)

• Major potential threat for public health
– Frequent among commensal flora
– Most common pathogen of urinary tract infection in community (UTI) 
– Multi-resistant character (quinolones, co-trimoxazole) may lead to 

therapeutic dead end

• In Belgium like in most European Countries, dissemination
of CTX-M-15 E. coli due:
– Clonal diffusion of pandemic ST131, O25:H4, subtype B2 
– Horizontal transfer through mobilisation by several genetic platforms : 

• IS26 in plasmid pEK499 
• ISEcp1 (heterogen pool of plasmids related to PEK516 or pC15)



Conclusions (2)

• ESBL-producing Enterobacteriaceae increasing worldwide
– Associated with multidrug resistance
– Increased virulence
– Positive selection
– Adoptive strategies
– Vertical and horizontal transmission,

• Difficult to control !
• Next to ESBL, emergence of even more resistant organisms

Need for multidisciplinary approach (Task Force)
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