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• DANMAP 2010 “ESBL” describes the clinically important 
acquired beta-lactamases with activity against extended-
spectrum cephalosporins; including the classical class A 
ESBLs (CTX-M, SHV, TEM), the plasmid-mediated AmpC 
(eg. CMY-2) and OXA-ESBLs. [Giske et al. JAC 63:1-4]. 

ESBL- one of the fastest emerging resistance 
problems 

Definition: 
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Consumption of  3. and 4. generation cephalosporins  

2009 
•99 Kg active compound was used 
for pigs. 
 

•Primary in breeding herds for 
sows/piglets (85%). 
 

•792 breeding herds used 3. or 4. 
gen. cephalosporins in 2009. 
 

•Of the breeding herds 392 also 
used cephalosporins in another 
age group. 
 
2010 
July voluntary stop for usage 
of cephalosporins in pigs 
 
Used for cattle 
 
Cephalosporins have not been 
used in the Danish broiler 
production for more than ten 
years. 
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Background ESBL in Danish production 
animals 

• Imported poultry meat is the most important source (highest in 
2008 7.6% ceftiofur resistent indicator E. coli from imported 
broiler meat); 6.8% in 2010. 

•First detected in August 2003, ESBL producing E. coli and 
Salmonella from production animals in Denmark (Aarestrup et al. 
2004). 
 

•The first cases was all associated with imported 
meat(products) or imported animals (Jensen et al., 2006). 

•In 2005/6 the first ESBL producing E. coli and Salmonella from 
pigs and E. coli from cattle reported (Aarestrup et al., 2006). 

•Increase in ESC in diagnostic submissions. 
 

 •2009 first screening of ESBL in Danish pigs at slaughter by use 
of selective enrichment. 11% positive (incl. chromosomal ampC 
(17%)) 
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Sampling strategy 

Pigs at 
slaugther  

800 samples 

 

2009 

Pig herds  

100 samples 

Meat 

Pig herds  

100 samples 

Broilers  

200 pooled 
samples 
Cattle at 
slaugther   

200 samples 

2010 2011 

Pigs at 
slaugther 

800 samples 

 

Danish and imp.: 
pork, beef and 
broiler meat  

1000 prøver 

 

Cattle at 
slaugther   

60 samples 

Danish and imp.: 
pork, beef and 
broiler meat  

1000 prøver 

 

Danish and imp.: 
pork, beef and 
broiler meat  

1000 prøver 

 

Pigs at slaugther 

400 samples 
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Selective enrishment method compared with indicator E. coli 

eller 

1 gram el. svabere 5 gram kød 

McConkey agar with 1mg/L ceftriaxone 

McConkey with 
1mg/L 
ceftriaxone 

O/N at 44 ºC 

Transfer of 10 µL, O/N 44 ºC 

McConkey agar 

McConkey 

O/N at 44 ºC 

Transfer of 10 µL, O/N 44 ºC 

Growth of E. coli Growth of cefR E. coli 

Resistance testning +/- (very sensitive method) 

http://www.google.dk/imgres?imgurl=http://zenhalsa.files.wordpress.com/2009/03/meat-raw-beef.jpg&imgrefurl=http://zenhalsa.wordpress.com/&usg=__Uds0NScYUga7H0nR2JcM3AO7otw=&h=768&w=1024&sz=109&hl=da&start=4&itbs=1&tbnid=vijGtn_UfoF4yM:&tbnh=113&tbnw=150&prev=/images?q=meat+raw&hl=da&sa=G&gbv=2&tbs=isch:1�
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Screening of ESBL genes  

Verification of ID on Chrome Agar  

Phenotypic Disc diffussion test 
 (FOX (cefoxitin), FEP, CAZ (ceftazidime), [CAZ + CLA], CTX 

(cefotaxime), [CTX +CLA]) 

Phenotype classical ESBL  
(FOXS and FEPR) synergy with CLA 

Phenotype AmpC 
(FOXR og FEPS) 

Unknown 
(Unclear interpretation) 

Sequencing of AmpC  (pigs) 
and PCR for CMY-2 (meat, broiler 

PCR for CTX-M,  
SHV or TEM 

Clondiag Array 

If positive 
sequencing of 
PCR product 

Or ClondiagArray 

PCR and sequencing 

Genotype 
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ESBL E. coli in Broilers, pig herds and cattle in 2010 
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results 

• Cattle at slaugther primary young bulls. Two types of 
consumption of cephalosporins (systemic and 
intramammaria). 

– The importance of usage on the prevalence of ESBL should be 
further investigated. 

 
• Broilers 

– Focus on the breeding pyramid 
 

• Pig herds  
– Occurence as in 2009 in pigs at slaugther with CTX-M-1 as 

the dominating genotype. 
– Effect of the voluntary ban  
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Resultat: Prevalence (%) of ESBL in raw meat in 2009 
and 2010 –selective enrishment 

0

10

20

30

40

50

2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010

Danish Import Danish Import Danish Import

Pork Beef Broiler meat

%
 is

ol
at

es

CTX-M-1 CMY-2 AmpC upregulation CTX-M-2 CTX-M-14 TEM-20 TEM-52 SHV-2a SHV-12 unknown

DANMAP 2010 

Significant increase 
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Results: Comparison of methods    
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Detection of ESBL not found without 

Large differences 
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Danish broiler production (conventional) 

Day old parents from Sweden 

Day old broilers 

40 days, 110 mill broilers 

at 17 weeks 

16 farms 

40 farms 

Two hatcheries 

170 farms 

3-5 slagther houses 

(Based on informations from Johansen, DanHatch) 
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Fokus på ESBL kyllingeproduktionen 

Foræd-
ling 

Grand 

parents 

Parent animals 

Broilers 

Quantitative occurence for broiler at slaugther to retail broiler 

How does it spread (a chicken does not meet its mother? 
 
Occurence in the breeding chain 
Clonal and plasmid spreading 
Importance of ampicillin/amoxicillin consumption 

Findings. Samme genes and clones in parents, broilers and danish broiler meat. 
Poly clonal and some are dominating 
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Discussion/Conclusion 

• Use of selective methods for detection of ESBL,  
• Detects ESBL in animals/meats where not previously found.  
• More detailed picture.  

 
• The high occurrence in broiler meat is surprising and are 

probably due to spread via the breeding.  
 

• The most important source is imported broiler meat. Propably 
due to spread via breeding and consumption of cephalosporins 
and other antibiotics abroad. 
 

• Certain genotypes are dominant in E. coli from certain sources 
and can be useful for source attribution. 
 

• Some are genotypes, found in bacteria causing human 
infection. Should be further investigated. 
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Future studies 

• The presence of ESBL E. coli in slaughter pig herds and 
cattle at slaughter are investigated in 2011. 
 

• The presence of ESBL E. coli in pigs at slaughter in 2011 
and 2012. 
 

• The prevalence of ESBL in case-by-case samples of 
broilers and turkeys. 
 

• The presence of ESBL E. coli in meat in 2011 and 2012 
 

• The CFU of ESBL in broilers at slaughter and after 
slaugther I 2012. 
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