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EUCAST breakpoints: 

state of affairs

J. Van Eldere

contents

• Quick reminder : why EUCAST breakpoints

– The situation prior to EUCAST

– PK/PD as basis for breakpoints

– Advantages of PK/PD breakpoints

– Consequences of using EUCAST breakpoints

• Belgium goes EUCAST
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From MIC’s to ‘breakpoints’

pharmacokinetic criteria
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NCCLS (CLSI) and European ‘national’ 

breakpoints
cefotaxime vs. E.coli S< / R

BSAC                           UK 2 / >4

CA -SFM                        France 4 / >32

CRG                              The Netherlands 4 / >16

DIN                               Germany 2 / >16

NWGA                           Norway 1 / >32

SRGA                            Sweden 0.5 / >2

NCCLS                           U.S. 8 / >64
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P. aeruginosa vs b-lactams
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T>MIC90 vs bacterial eradication (b- lactams)

Dagan, JAC, 01

Monte-Carlo simulation for time-dependent 

antibiotics : Pip/tazo

MIC T>MIC for 4.5 g q 6h

2 93%

4 79%

8 66%

16 52%

32 39%

Kim et al, 01, JAC
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AUC/MIC vs clinical succes

• n=134 

• RTI, SSTI, UTI

• Levo 500 mg q24h 

• 5-14 days Tx

Preston, JAMA, ‘98

procedure for breakpoints
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procedure for breakpoints

5 Clinical data relating outcome to MIC-
values, wild type and resistance 
mechanisms are assessed relative to 
tentative EUCAST breakpoint

6 Tentative breakpoints are checked against 
target species wild type MIC distributions to 
avoid splitting the wild type

7 Tentative breakpoints proposed to EUCAST 
committees/national   committees –
consultation process – rationale document 
published 

procedure for breakpoints

PK/PD suggests a 

breakpoint of 1
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Clinical breakpoints

• Susceptible (S)
Antibiotic with high probability of therapeutic success

Intermediate (I)
Antibiotic with undetermined probability of 
therapeutic success 

Resistant (R) 
Antibiotic with high probability of therapeutic failure 

Clinical breakpoints can be adapted to changing situations

(see rationale document for dosing) 

Why switch to EUCAST breakpoints

• They predict clinical outcome 

better
– They are the official European breakpoints

– Other European countries are switching to 

EUCAST 
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EUCAST predicts clinical outcome better

• Accumulation of retro- and prospective investigations 

describing poor outcome associated with ESBL-

producing strains
• Kang, 04; Wong-Beringer, 02; Kim, 02; Bhavani, 04

• Data extraction from 5 studies: relation MIC – outcome 

(TX : extended cephalo monotherapy)

outcome MIC≤ 1 MIC≤ 2 MIC≤ 4 MIC≤ 8

succes 81% 67% 27% 11%

CLSI
EUCAST

EUCAST predicts clinical outcome better

0.03 0.25 0.5 2 ²8

Amox MIC (mg/L)

88

CLSI suscep

EUCAST suscep
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EUCAST predicts clinical outcome better
: Pip/tazo

MIC T>MIC for 4.5 g q 6h

2 93%

4 79%

8 66%

16 52%

32 39%

Kim et al, 01, JAC

EUCAST predicts clinical outcome better

• Haemophilus influenzae breakpoints

– Amoxy-clav : R ≥ 8/4 (CLSI) vs >1 (EUCAST)

• Not all BLPACR detected although they should be 

considered R

– Ampi : R ≥ 4 vs >1 (EUCAST)

• Not all BLNAR detected although they should be 

considered R

– Clinical data demonstrate clinical failure for H. influenzae 

with ampi MIC’s of >1 

• Difficult to treat OM 
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Consequences : EUCAST for 

Enterobacteriaceae 
(MYSTIC-Europa, n=33183)

Antibiotic CLSI breakpoints Sus rates 

%

EUCAST 

breakpoints

Sus rates %

S ¢ I R ² S ¢ I R ²

Meropenem 4         8 16 99.5 2       4-8 16 99.2

Ceftazidime 8       16          32 83.1 1 16 (8) 74.0

Cefepime 8       16 32 92.0 1 16 (8) 82.1

Pip/Taz* 16     32-64    128 83.2 8                   32 77.8

Cipro* 1          2 4 83.0 0.5 2 78.8

Ieven, 08

Consequences: EUCAST for P. aeruginosa in 

MYSTIC-België (n=2904)

Antibiotic CLSI breakpoints Sus/res

rates %

EUCAST 

breakpoints

Sus/res

rates %

S ¢ I R ² S ¢ I R ²

Meropenem 4         8 16 81.6/14.7 2       4-8 16 75.2/14.7

Ceftazidime 8       16          32 72.3/21.8 8 16 72.3/27.7

Cefepime 8       16 32 61.2/25.8 8 16 61.2/38.8

Pip/Taz* 16     32-64    128 80.4/19.5 16                   32 69.3/30.7

Cipro* 1          2 4 64.1/27.7 0.5 2 56.7/35.8

Ieven, 08
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Cephalosporins
1

MIC 

breakpoint 

(mg/L)

Disk 

content 

(µg)

Zone diameter 

breakpoint 

(mm)

Notes 

Numbers for comments on MIC breakpoints

Letters for comments on disk diffusion

S Җ R > S җ R <

1. The cephalosporin breakpoints for Enterobacteriaceae will detect all clinically 

important resistance mechanisms (including ESBL and plasmid mediated AmpC). 

Some strains that produce beta-lactamases are susceptible or intermediate to 3rd or 
4th generation cephalosporins with these breakpoints and should be reported as 

found, i.e. the presence or absence of an ESBL does not in itself influence the 

categorization of susceptibility. In many areas, ESBL detection and characterization 

is recommended or mandatory for infection control purposes.  

Cefaclor - - - -

Cefadroxil (uncomplicated UTI only) 16 16 30 12 12

Cefalexin (uncomplicated UTI only) 16 16 30 12 12

Cefazolin - - - -

Cefepime 1 4 30 24 21

Cefixime (uncomplicated UTI only) 1 1 5 17 17

Cefotaxime 1 2 5 21 18

Cefoxitin (screen)
2

NA NA 19 19 2. The cefoxitin ECOFF (8 mg/L) has a high sensitivity, but poor specificity for 

identification of AmpC-producing Enterobacteriaceae as this antibiotic is also 

affected by permeability alterations and some carbapenemases. Classical non-
AmpC producers are wild type, whereas plasmid AmpC producers or chromosomal 

AmpC hyperproducers are non-wild type. 

Cefpodoxime (uncomplicated UTI only) 1 1 10 21 21

Ceftazidime 1 4 10 22 19

Ceftibuten (uncomplicated UTI only) 1 1 30 21 21

Ceftriaxone 1 2 30 23 20

Cefuroxime 8
3

8 30 18 18 3. The breakpoint relates to a dosage of 1.5 g x 3 and to E. coli, P. mirabilis and 

Klebsiella spp. only.

Cefuroxime axetil (uncomplicated UTI 

only)

8 8 30 18 18

EUCAST breakpoint tables

available at http://www.eucast.org EUCAST Rationale Documents

1. Dosing

2. MIC distributions of relevant microorganisms and ECOFFs

3. Breakpoints prior to harmonisation

4. Pharmacokinetics

5. Pharmacodynamics

6. Monte Carlo Simulations and Pk/Pd-breakpoints

7. Clinical data

8. Clinical breakpoints

9. EUCAST breakpoint table

10. Exceptions noted by individual committees

http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=32&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=32&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=32&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=32&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=183&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=183&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=183&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=183&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=192&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=192&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=192&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=192&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=189&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=189&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=189&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=189&Specium=-1&Discstrength=-1
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Rationale_documents/Cefotaxime_Rationale_Document_1.0_2010Nov.pdf
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=44&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=44&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=44&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=44&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=185&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=185&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=185&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=185&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=191&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=191&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=191&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=191&Specium=-1&Discstrength=-1
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Rationale_documents/Ceftazidime_Rationale_Document_1.0_2010Nov.pdf
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=56&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=56&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=56&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=56&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=51&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=51&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=51&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=51&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=186&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=186&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=186&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=186&Specium=-1&Discstrength=-1
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Rationale_documents/Cefuroxime_iv_Rationale_Document_1.0_2010Nov.pdf
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=46&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=46&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=46&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=46&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=46&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=46&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=mic&NumberIndex=50&Antib=46&Specium=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=46&Specium=-1&Discstrength=-1
http://217.70.33.99/Eucast2/SearchController/search.jsp?action=performSearch&BeginIndex=0&Micdif=dif&NumberIndex=50&Antib=46&Specium=-1&Discstrength=-1
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EUCAST – where are we in 2011?

• Clinical breakpoints

– new version (v1.2) of breakpoint tables released Dec 21, 2010

– Jan 5, 2011 v 1.3 containing four corrections released

– addendum containing new Moraxella breakpoints, breakpoints 

for Listeria, Pasteurella, Helicobacter and Campylobacter planned  

late spring 2011. 

• The EUCAST expert rules are currently being revised 

– new release early 2011

Á During 2009 - 2010 EUCAST developed disk diffusion test for routine 

antimicrobial susceptibility ;

ÁBreakpoint tables with tentative zone diameter breakpoints were 

published December 21, 2009

contents

• Quick reminder : why EUCAST breakpoints

– Clinically more relevant
• Less additional testing (ESBL)

• All info freely accessible

– Beware : 
• Dosage dependent

• Resistance will increase

• Belgium goes EUCAST
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‘AST’ environment -Belgium 

- spring 2007

• No ‘official’ or ‘generally recognised’ antibiogram 

committee

• Most labs use CLSI; some use CA-SFM

• BVIKM-SBIMC working party

– Switch to EUCAST 

• Jan 1st – july 1st 2010 

• Transformation of EUCAST working party into 

a ‘national antibiotic comittee’ or ‘NAC ‘ 

National Antibiogram Committee :

2010

• First meeting  jan 2010

– Patronised by BVIKM-SBIMC but independent 

– Supported by all stakeholders (WIV-ISP, 
BAPCOC, BVAS) who also have representative 

– 15 members
• 3 working groups started , first documents to be ready by 

April 2010 and final version by July 2010
– Practical roadmap to introduction of EUCAST on automated 

AST systems

– Practical roadmap to introduction of EUCAST in disk diffusion 
AST systems

– Quality control for EUCAST
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National Antibiogram Comittee :

2010

• Urgent  ‘ad hoc’ meeting Friday 26/2

– Problems with VITEK 
• Mixture of breakpoints (EUCAST, CA-SFM, CLSI)

• Problems with software

– Problems with Neosensitabs (Rosco)
• ‘faulty’ zone diameters according to Rosco

• Problems with some catergorisations

• Delay introduction EUCAST until 
problems solved ? 

National Antibiogram Comittee :

agenda for 2011

• Questionnaire to labs on current  breakpoint  situation  

(via IPH)

• Final approval of guidelines document for introduction of 

EUCAST breakpoints on automated susceptibility 

testing systems 

• Practical guidelines in on introduction of disk 

susceptibility testing 

• Creation of a web site linked to BVIKM-SBIMC with all 

of the above mentioned information 

• Proposed list of antibiotics to be tested in Belgium  


