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ESBL timeline

Introduction of 3rd generation cephalosporins1980
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First detection of ESBL in Germany

First report on nosocomial outbreaks in France

2000

First report on ESBL in companion animals

First report on ESBL in lifestock

………...ongoing change of the face of ESBL types
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………...increasing prevalence of ESBLs

………...occurence of emerging clones



BACTERIAL SPECIES

Escherichia coli

Klebsiella/Raoultella spp.

Enterobacter/Pantoea spp.

Citrobacter spp.

Serratia spp.

Salmonella Serovare

Presence and type of ESBL in companion animals

Number

14827

1664

1631

82

305

478
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Time

April 2008

March 2010

Consecutively collected clinical isolates, routinely tested for antimicrobial
resistance, were screened for the production of ESBLs



Results

- Percentage of ESBL producing isolates among clincial Enterobacteriaceae spp.
from animals between 2 and 10% depending on the species

- E. coli ESBL showed a relative equal  distributions in different animal hosts

-High rates of E. coli ESBL  implicated in wound infections

- Identical  genetic resistance determinants are present in human and 
animal samples 

-MLST analysis of approx. 300 E. coli isolates revealed about 80 different
sequence types (ST), few of them being prominent

- Identical STs are observed in strains of human and animal origin 

-Human pandemic O25b-ST131 is also present in companion animals



E. coliO25b:H4-B2-ST131-CTX-M-15



E. coli D-Ont:H45-ST648-CTX-M-15
Animal vs. Human

- ST648 recently detected in wild avian hosts in also present in 
human clinical samples



Klebsiella pneumoniae ssp. pneumoniae

Second most frequent cause of gram-negative blood stream infections in humans

High mortality rates due to therapeutic failures

Proportion of  K. pneumoniae isolates resistant to 
3rd gen. cephalosporins in humans (2008)

Proportion of  K. pneumoniae isolates resistant to 
fluoroquinolones in humans (2008)





ESBL positive strains among K. pneumoniae
from different hosts and diseases

-High rates of K. pneumoniae ESBL  in wound infections

- STs dominant in human medicine are also present in companion animals

- Clonal spread of ESBL-positive K. pneumoniae isolates among companion
animals in Europe



ESBL producing Citrobacter freundii in 
companion animals

Fig. 1 Dendrogram showing the relationship of ESBL-producing Citrobacter freundii (n=10) strains based on XbaI-generated PFGE profiles.
* These isolates originate from samples of four individual horses from two nearby veterinary clinics (clinic 1: VB972435 , VB967320 , and VB967518 ; 

clinic 2: VB993616.2).

-Frequent isolation of clinical, ESBL-
producing, fluroquinolone-resistant
C. freundii from companion animals  



Summary and Conclusions

• ESBL in companion animals: it´s time to react!
- new putative infection cycles demand for novel
surveillance programs
- consequent basic hygiene in veterinary clinics
(„standard precautions“)
- prudent use of antibiotics („Antimicrobial Guidelines“)

• Data exchange with human medicine („One Health“)

• Montoring of multiresistant bacteria

E.S.B.L.
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