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Divided into:
• intrinsic resistance

• exceptional phenotypes 

• interpretive rules.

Importance of these rules is to 
ensure:

• accurate identification/ AST  

• clinically relevant use of agents



Version 3…on its way!

http://www.eucast.org/documents/discussion_documents/



Surveillance implications

1. Intrinsic rules are not an issue…perhaps could serve as a monitoring 
tool.

2. Interpretive rules will have an impact on surveillance data.
ß-lactam reporting are key areas relevant to our current surveillance data:

1. ESBL/AmpC reporting

2. CRE reporting



ESBL

EUCAST position

If isolate is an ESBL and is susceptible to amoxicillin-
clavulanic acid or piperacillin-tazobactam then should 

be reported as tested*

Using EUCAST breakpoints for Enterobacteriaceae the 
susceptibility of 3rd and 4th generation cephalosporins

should be reported as tested*

*same applies to plasmid-mediated AmpC



ESBL – the nuts and bolts

1. ESBL = Bush-Jacoby 2be

2. By definition “increased hydrolysis of oxyimino-ß-lactams 
(cefotaxime; ceftriaxone; ceftazidime; cefepime; aztreonam).

3. Inhibited by clavulanic acid and/or tazobactam

4. TEM/SHV/CTX-M: have different affinities for different 
antimicrobials. 



ESBL

MIC data

1. Cefotaxime ECOFF*: 0.25µg/ml

2. Ceftriaxone ECOFF*: 0.125µg/ml

3. Ceftazidime ECOFF*: 0.5µg/ml

4. Cefepime ECOFF*: 0.125µg/ml

5. Aztreonam ECOFF†: 0.25µg/ml

6. Piperacillin-tazobactam ECOFF*: 8µg/ml

*only for E. coli and K. pneumoniae
† only for E. coli







ESBL – Pk/Pd

E. coli K. pneumoniae

ECOFF = 0.125µg/ml



ESBL – Pk/Pd
ECOFF = 8.0µg/ml



ß-lactam/ß-lactamase inhibitors



INCREMENT - Study design

1. Multinational, retrospective cohort study.

2. Registered Clinicaltrials.gov: NCT01764490

3. Reported according to STROBE guidelines

4. Patients with monomicrobial BSI due to ESBL-E or CPE 

5. Monotherapy:
• BLBLI or carbapenem (any)

6. Outcomes:
• 14-day clinical cure/response rate

• 30-day all-cause mortality

7. Analysis: statistically sound

Antimicrob Agents Chemother 2016



AOR for outcomes

Empirical 

therapy cohort

Targeted 

therapy cohort

Global cohort

Cure/improvement day 14 0.68 (0.20-2.21) 1.59 (0.55-5.2) 1.17 (0.38-3.91)*

14-day mortality 0.73 (0.31-1.70) 0.46 (0.10-1.69) 0.57 (0.08-2.78)*

30-day mortality 0.59 (0.26-1.31) 0.34 (0.16-1.68) 0.93 (0.26-3.02)*



Empirical therapy group – D14 clinical 
cure



ESBL - EUCAST vs CLSI

Cephalosporins EUCAST CLSI EUCAST CLSI

Cefepime 24/21 25/18 1/4 2/16 CLSI: No intermediate but a S-

DD

Cefotaxime 20/17 23/19 1/2 1/4 CLSI: ceftriaxone = or

Cefoxitin 19/19 18/14 NA 3/32 EUCAST: cefoxitin is a screen 

(ECOFF high sens but poor 

spec for AmpC)

Ceftazidime 22/19 21/17 1/4 4/16

ZONES MICs

Piperacillin-

tazobactam

20/17 21/17 16/8 128/16 Disc content: different

CLSI: 100_10µg

EUCAST: 30_6µg 



ESBL – How to report…

1. Interpretive rules as per EUCAST is to report as is for oxyimino-
cephs and BLBLI.

2. Important caveats here:
1. CLSI vs EUCAST CBP

2. Testing modality being used

3. Dosing optimized



AmpC

EUCAST position

“Discourages use of cefotaxime, ceftriaxone or ceftazidime in E. cloacae 
(A), C. freundii, M. morganii & Serratia spp (B), because of risk of 

selection for resistance”



AmpC – MIC data

1. ECOFFs:
1. E. cloacae: 0.5µg/ml

2. Rest = ND

Link to EUCAST MIC tables



AmpC – the nuts and bolts

1. AmpC = Bush-Jacoby 1/1e

2. By definition “greater hydrolysis of cephs than benzylpenicillin; 
hydrolysis of cephamycins.

3. No inhibition by clavulanic acid and/or tazobactam

4. ACT/CMY/FOX/MIR: have different affinities for different 
antimicrobials. 

5. Inducibility: dependent on the ß-lactam (strong vs weak inducers)



AmpC – EUCAST rule 9.2

Enterobacter spp graded A, others graded B evidence.

Reference is the Chow study.



Chow landmark study
1. 1991 prospective observational study

2. 6 centres collected consecutive Enterobacter
isolates from blood over a period of 18 months

3. 129 patients in total; 118 received appropriate 
empiric Rx; 11 (9%) isolated a 2nd R isolate.

4. 7 patients (6%) had identical isolates = emergence 
of resistance

5. 6 patients (5%) had cephalosporin resistance

6. 19% (6/31) emergence of resistance following 3GC 
Rx.



Considerations…



AmpC – How to report…

1. The case for suppression or changing susceptible to resistant is 
weak (Enterobacter spp > others).

2. As per EUCAST, DO NOT modify but rather add a comment.



Thank you


