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The background 

• Guidance on methods of detection and 

characterization of resistance mechanisms are 

required to tie in with 

– The EUCAST MIC breakpoints  

– The EUCAST disk diffusion method  

– EUCAST Expert Rules 

– The ECDC requirements for update of the EARS-Net 

manual  



The remit 

• To develop practical guidelines for detection of specific 
antimicrobial resistance mechanisms of clinical and/or 
epidemiological importance.  

• The guidance will include: 
– Definition of the mechanisms. 

– Explanation of the clinical and/or public health need for detection 
of the mechanisms. 

– An outline description of recommended methods of detection. 

– References to detailed descriptions of the methods. 

• Draft guidelines that have been subject to wide 
consultation via established EUCAST procedures and 
ECDC focal points 

 



Mechanisms and bacteria 

• Methicillin-resistant S. aureus 

• Vancomycin low-level resistance in S. aureus 
(VISA/heteroVISA) 

• Vancomycin-resistant enterococci 

• Penicillin non-susceptible S. pneumoniae 

• Extended-spectrum β-lactamase producing 
Enterobacteriaceae 

• Acquired AmpC-producing Enterobacteriaceae 

• Acquired carbapenemases in Enterobacteriaceae 
 

 

 



• February 2012: recruiting of members 

• April 2012 (at ECCMID): first (and only) meeting, sharing the work 
between members 

• December 2012: open consultation (one month) 

• January 2013: consultation closes 

• February-April 2013: revision of the document 

• April 2013: final consultation 

• May-June 2013: revision 

• July 2013: approval by the steering committee 

Timeline 
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The guidelines 





When should screening be carried out? 



Phenotypic confirmation methods 

Meropenem <25 mm with disk- 

diffusion or MIC  >0.12 mg/L 

in all Enterobacteriaceae 

Synergy with 

APBA/PBA only  

Synergy with APBA/ 

PBA AND cloxacillin 

Synergy with   

DPA only 

KPC (or other class A  

carbapenemase) 

AmpC (chromosomal  

and plasmid-acquired) 

AmpC plus porin loss 

Metallo-beta- 

lactamase (MBL) 

No synergy1 

ESBL plus porin loss  

AND OXA-482 

1 Combination of KPC and MBL can also produce no synergy. Normally these isolates 

will have very high resistance levels to carbapenems. They are easiest to detect with 

molecular methods. 
2 High-grade temocillin resistance (>32 mg/L, temocillin (30 µg) zone diameter ≤11 mm) 

is a phenotypic indicator of OXA-48.  





When should ESBL-testing be done? 

Method Antibiotic Conduct ESBL-testing if 

Broth or agar 

dilution 

  

Cefotaxime MIC > 1 mg/L  

Ceftazidime MIC > 1 mg/L 

Cefpodoxime MIC >1 mg/L 

Disk diffusion 

Cefotaxime 

(5 μg) 
Inhibition zone < 21 mm 

Ceftriaxone 

(30 μg) 
Inhibition zone < 23 mm 

Ceftazidime 

(10 μg) 
Inhibition zone < 22 mm 

Cefpdoxime 

(10 µg) 
Inhibition zone < 21 mm 

Automated 

systems 

Cefotaxime MIC > 1 mg/L 

Ceftazidime MIC > 1 mg/L 



ESBL SCREENING:

cefotaxime I/R and/or ceftazidime I/R using EUCAST breakpoints

ESBL CONFIRMATION1

with ceftazidime and cefotaxime+/- clavulanic acid

1: If cefoxitin MIC > 8 mg/L, perform cefepime+/- clavulanic acid confirmation test 

2: Genotypic or phenotypic confirmation of acquired AmpC is recommended in group 1 Enterobacteriaceae isolates with negative ESBL 

confirmation test. .  

Group 1:

E.coli, Klebsiella spp., P. mirabilis, Salmonella spp., 

Shigella spp., Raoultella spp.

Group 2: 

Enterobacteriaceae with inducible chromosomal AmpC: 

Enterobacter spp., Citrobacter freundii, Morganella morganii, 

Providencia spp, Serratia spp., Hafnia alvei.

ESBL CONFIRMATION

with cefepime +/- clavulanic acid

species dependent ESBL confirmation

Negative: No ESBL2 Off range Positive: ESBL Negative: no ESBL2 Positive: ESBL 

yes

No
No ESBL

Off range 



Group I Enterobacteriaceae (see Table 1) 

Method Antibiotic Disk/tablet load Confirmation is positive if  

Etest ESBL 
Cefotaxime +/- clavulanic 

acid 
- 

MIC ratio
1
 ≥ 8 or deformation 

ellipse / phantom zone present 

 Ceftazidime +/- clavulanic 

acid 
- 

MIC ratio
1
 ≥ 8 or deformation 

ellipse / phantom zone present 

Combination disk 

diffusion test (CDT) 

Cefotaxime +/- clavulanic 

acid 

Cefotaxime 30 ug +/- 

clavulanic acid 10 ug 

≥ 5 mm increase in inhibition 

zone
2
 

 
Ceftazidime +/- clavulanic 

acid 

Ceftazidime 30 ug+/- 

clavulanic acid 10 ug 

≥ 5 mm increase in inhibition 

zone
2
 

Broth microdilution 
Cefotaxime +/- clavulanic 

acid 
- MIC ratio

1
 ≥ 8 

 
Ceftazidime +/- clavulanic 

acid 
- MIC ratio

1
 ≥ 8 

  Cefepime +/- clavulanic acid - MIC ratio
1
 ≥ 8 

Double disk synergy 

test (DDST) 
Cefotaxime, ceftazidime and 

cefepime 

 

- 

Expansion of indicator 

cephalosporin inhibition zone 

towards amoxicillin-clavulanic 

acid disc  

 















• Pan-European guidelines are soon to be available 

• Scrutiny and constructive feedback from national 

methodology committees is pivotal to ensure that 

the guidelines are improved over time 

• My prediction: there will be a need for this work also 

beyond July 2013 

• European standardization may be helpful for EARS-

Net, but hopefully even more so for laboratories, 

patients and infection control 

Conclusions 


