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Clinical breakpoints are likely determined by….. 

• breakpoint committees. 
• by medicines agencies as part of the regulatory 

process (FDA, EMA, national medicines agencies). 
• by companies (…..after all they own the drug). 
• by AST manufacturers - because flexibility of machines 

is low and older breakpoints remain for years! 
• by colleagues who know better … than anyone else. 

 
 



• BSAC  - UK 
• CA-SFM  - France 
• CLSI  - USA 
• CRG  - Netherlands 
• DIN  - Germany (folded 2011) 
• NWGA  - Norway 
• SRGA  - Sweden 

Breakpoint comittees 



EUCAST was formed in 1996 and reformed in 2001.  

Committee Country Regulatory 
agreement 

EUCAST 1 Europe Yes1 

CLSI USA No 

FDA2 USA 
As part of the  

regulatory process 

1EUCAST is the umbrella for national breakpoint committees in Europe: BSAC, 
CA-SFM, CRG, (DIN), NWGA & SRGA and is the breakpoint committee of EMA. 
  
2FDA has no committee; breakpoints are suggested by company and evaluated 
by individual rapporteurs as part of approval process.  
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– Breakpoints for existing antimicrobials (harmonisaton; finalized) 
– Breakpoints for new antimicrobials (with EMA; regulatory) 
– Methods for susceptibility testing and QC 
– MIC- and zone diameter distributions and ECOFFs on website 
– Liaison with authorities (medicines and disease control agencies)  
– Education  

• Recognized by the profession, the authorities and industry  
– The profession – more an more laboratories are adopting 

EUCAST recommendations 
– Authorities - ECDC, EMA, EFSA (European legislation) 
– Industry - Pharmaceutical, Manufacturers of AST material and 

devices 



EUCAST General Committee 
All countries one representative 

 
EUCAST Steering Committee 

BSAC, CA-SFM, CRG, NWGA, SRGA 
And 3 reps from the General Committee 

Subcommittees 
Antifungals 
(Expert Rules) 
(Anaerobes) 
Resistance mechanisms 

National Breakpoint Committees 

Experts (ESCMID 
and ECDC Groups) 



EUCAST 
The European Committee on Antimicrobial Susceptibility Testing 

• ESCMID  
– Administration of EUCAST 
– Scientific and educational backbone 
– Financiation of the development and upkeep of the EUCAST disk diffusion. 
– Provides expertise through ESCMID Study Groups in special areas (C. difficile, 

H. pylori, M. tuberculosis, Legionella, Neisseria, etc) 
• ECDC  

– ECDC networks and experts provide advice on breakpoints in areas of public 
health (Neisseria, Enteric pathogens, Mycobacterium tuberculosis, etc) 

– EUCAST provides expertise in ECDC projects (EARS-NET, MDR/PDR,…) 
 

• EMA - SOP for the determination of breakpoints as part of the process for 
approval and registration of new compounds (antibacterial and antifungal). 
 

• National breakpoint committees  
– Provide expertise for breakpoint setting. 
– Consultation process 

 



EUCAST General Committee in session 
• Open meeting  
• One meeting per year (during ECCMID) 
• One representative per country 
• Consultation by email several times per year 
• Report on last 12 months and plans for next 12 

months. 
• Minutes on website (www.eucast.org) 



EUCAST Steering Committee in session 
• Five 2-day meetings per year  
• 11 members (CM, SciS and CDC + BSAC, CA-SFM, CRF, NWGA, SRGA + 3 from GC) 
• Decisions by consensus 



• Profession together with regulatory 
authorities 

• Funded by ESCMID, ECDC and 
national breakpoint committees. 

• Industry consultative role. 
• Decision by consensus. 
• Five meetings per year. 
• EUCAST=EMEA brpt committee. 

 
• Clinical breakpoints and ECOFFs 
• Rationale for decisions published 
• Documents free of charge (on web) 

• Industry, the profession, advisory 
regulators. 

• Funded by industry and sales of 
output.  

• Industry part of decision process 
• Decision by vote. 
• Two meetings per year. 
• CLSI technical standing with FDA but 

breakpoints not accepted by FDA. 
• Clinical breakpoints 
• Rationale for decisions not published. 
• Documents for sale                          

EUCAST and CLSI – are they different 
 

EUCAST                            CLSI          

Systematic review 
of breakpoints 



  EUCAST Chairman report  

Newsfeed – subscribe free of charge! 



Questions to EUCAST  
 

 
 

EUCAST receives between 10 – 20 Qs per week. 
Individual replies to all and the FAQ. 



EUCAST - breakpoints for new drugs with EMA* 

• Daptomycin   √ 
• Tigecycline    √ 
• Doripenem √ 
• Telavancin √ 
• Ceftaroline √ 

 
• Glycopeptides (one ongoing) 
• Cefalosporines (activity against MRSA – one agent ongoing) 
• Anti-Mtb (two agents - ongoing) 

 

• Glycopeptide (withdrawn) 
• Fluoroquinolone (withdrawn) 
• Diaminopyrimidine (withdrawn) 

 
• Extensions of indications (currently none) 

*EMA = European Medicines Agency 



EUCAST – recent breakpoints, methods and 
guidance 

• Moraxella catarrhalis (finalized)   - 2011  
• Helicobacter pylori (finalized)    - 2011  
• Clostridium difficile (finalized)   - 2011  
• Listeria monocytogenes (finalized)   - 2011  
• Campylobacter (finalized)    - 2012 
• Pasteurella multocida (finalized)   - 2012 

 
 



EUCAST – recent documents 

• Expert Rules v 2.0 – CMI 2012 
• EUCAST and PK/PD – CMI 2012 
• EUCAST AFST - breakpoints and RDs for antifungal agents 

published (Candidae and Aspergillus). 
• Guidance on Stenotrophomons maltophilia 2012 
• Guidance on direct AST 2012 
• Guidance on systemic breakpoints for oral cephalosporins 
• Validation of  EUCAST zone diameter breakpoints (many) 2012 
• Rationale Documents – now 47 

 
• Breakpoint tables v 3.0 (next week for consultation) 

 
 









EUCAST – what to expect in 2013 

• Corynebacteria (ongoing)    - 2013  
• Pseudomonas non-aeruginosa (ongoing)   - 2013 
• Neisseria gonorrhoeae disk diffusion ?   - 2013/14 
• Actinomyces (ongoing)     - 2013 
• New drugs with EMA     - 2013/14 
• C.difficile – disk diffusion test     - 2013 
• Topical agents – ECOFFs in lieu of breakpoints  - 2013 
• Disk diffusion testing of (some) anaerobes   - 2013/14  

 
• New subcommittee ”on detection of resistance mechanisms of clinical 

and/or epidemiological importance” – final report 2013. 
• Development of flowchart algorithms for AST in clinical laboratories.  
• Next breakpoint table (v 3.0) released 5 Dec and 1 Jan, 2013  
• Global colistin Breakpoints – joint initiative between EUCAST and CLSI. 

 
 



The intermediate column is not spelled out! 
 
Example E. coli with Imipenem: 
 

S ≤ 2 mg/L 
R >8 mg/L 
 

S ≥21 mm 
R <15 mm 

Intermediate = 4-8 mg/L 

Intermediate = 15-20 mm 

EUCAST breakpoint table 



Click on antibiotic for  
Rationale Document 

Click on MIC 
breakpoint for MIC 

distributions 

Click on zone breakpoint 
for zone diameter 

distributions 

Links in EUCAST breakpoint table 



Calibration of zone diameter 
breakpoints to EUCAST breakpoints 



Distribution of MICs and zone diameters  
Agent, species and test system agreed. 
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Calibrating zone diameter breakpoints to clinical 
MIC breakpoints 

No. 

Zone diameters 

MIC: 

Ciprofloxacin MICs and zone diameters vs. Enterobacteriaceae 



Tetracycline 30 μg vs. MIC
S. aureus , 172 clinical isolates
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Zone diameter S≥22, R<19 mm 
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Inhinition zone diameter (mm) 

Ciprofloxacin 5 µg vs. MIC, Campylobacter jejuni and coli  
57 clinical isolates tested in duplicate 

≥32 
16
8
4
2
1
0.5
0.25
≤0.12 

ECOFF: WT≤ 1 mg/L 

NL and FI isolates read in Växjö.  
All isolates tested in duplicate on in-house MH-F plates from Oxoid and BBL MH. 
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Inhibition zone diameter (mm) 

Ampicillin 2 µg vs. MIC 
Pasteurella multocida, 131 clinical isolates 
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Zone diameter S≥17, R<17 mm 
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Inhibition zone diameter (mm) 

Ampicillin 2 μg vs. MIC 
S. saprophyticus, 124 clinical isolates 
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Inhibition zone diameter (mm) 

Benzylpenicillin 1 unit vs. β-lactamase 
H. influenzae, 148 clinical isolates 

Positive
Negative

Breakpoints     
Benzylpenicillin zone diameter (screen) S≥12, R<12 mm 

β-lactamase 
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Inhibition zone diameter (mm) 

Benzylpenicillin 1 unit vs. PBP mutations 
H. influenzae, 104 β-lactamase negative clinical isolates 

Positive
Negative

Breakpoints     
Benzylpenicillin zone diameter (screen) S≥12, R<12 mm 

PBP  
mutations 



Screening for betalactam 
resistance in S. pneumoniae 
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Oxacillin 1 µg vs. Benzylpenicillin MIC 
S. pneumoniae, 148 clinical isolates 
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Breakpoints      ECOFF  
Benzylpenicillin MIC   S≤0.06, R>2 mg/L  WT≤0.06 mg/L 
Oxacillin zone diameter (screen) S≥20, R<20 mm 

Classical scrren for betalactam non-susceptibility in S. penumoniae 
CLSI and EUCAST 
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Inhibition zone diameter (mm) 

Oxacillin 1 µg vs. Ampicillin MIC 
S. pneumoniae, 153 clinical isolates 
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Breakpoints      ECOFF  
Ampicillin MIC    S≤0.5, R>2 mg/L   WT≤0.06 mg/L 
Oxacillin zone diameter (screen) S≥20, R<20 mm 

Isolates with oxacillin ≥8 
mm are susceptible to 
ampicillin.  
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Inhibition zone diameter (mm) 

Oxacillin 1 µg vs. Cefotaxime MIC 
S. pneumoniae, 147 clinical isolates 
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MIC 
(mg/L) 

Breakpoints      ECOFF  
Cefotaxime MIC    S≤0.5, R>2 mg/L   WT≤0.06 mg/L 
Oxacillin zone diameter (screen) Cefotaxime S ≥ 8 mm 

Isolates with oxacillin ≥8 
mm are susceptible to 
cefotaxime.  



 Screening for beta-lactam resistance in S. pneumoniae  
 Flowchart  
 Oxacillin 1 μg disk 
 Zone diameter 
(mm)   

Antimicrobial agent Further testing and/or interpretation 

 ≥ 20 mm 
All beta-lactam agents for which 
clinical breakpoints are listed 
(inlcuding those with "Note") 

Report susceptible irrespective of clinical 
indication. 

 < 20 mm* 

Benzylpenicillin (meningitis) and 
phenoxymethylpenicillin (all 
indications) 

Report resistant. 

Benzylpenicillin (for infections other 
than meningitis) 

Test by an MIC method for the agent 
considered for clinical use and interpret 
according to the clinical breakpoints. 

Ampicillin and amoxicillin (without 
and with beta-lactamase inhibitor), 
cefepime, cefotaxime and ceftriaxone 

Oxacillin zone diameter ≥ 8 mm:  
Report susceptible. 
Oxacillin zone diameter < 8 mm: 
determine the MIC of the beta-lactam 
agent intended for clinical use but for 
ampicillin, amoxicillin and piperacillin 
(without and with beta-lactamase 
inhibitor) infer susceptibility from the MIC 
of ampicillin.  

Other beta-lactam agents  
Test by an MIC method for the agent 
considered for clinical use and interpret 
according to the clinical breakpoints. 



NAC 

Countries are encouraged to form  
National AST Committees (NAC). 

A document describing a prototype NAC  
is available on website. 



  EUCAST Chairman report  

NAC 
• Nationa antimicrobial susceptibility testing 

committee 
– Strategy at national level 
– Implementation of breakpoints and methods 
– Education (national workshops, websites) 
– Liaison and consultation with EUCAST (chairman or 

scientific secretary GC representative) 
– Liaison with groups involved in AMR-surveillance (ECDC, 

EARSS, ….). 
– QA 

• Antimicrobial Policies 
• Antimicrobial Resistance Surveillance 
• Antimicrobial Consumption and Policies 



Denmark 

Finland 

Poland 

France 

Germany 

Spain 

Portugal 

Greece 

Italy 
Turkey 

Switzer- 
land 

Austria 

Czech 
Republic 

Estonia 

Latvia 

Lithuania 

Belarus 

Ukraine 

Romania 
Hungary 

Slovakia Moldova 

Bulgaria 

Russia 

Ireland 
Great Britain 

Monte- 
negro 

Serbia 

Slovenia 
Croatia 
Bosnia- 
Herze- 
govina 

Mace- 
donia 

Albania 

Norway 

Nether- 
lands 

Malta 

Belgium 

Luxembourg 

Sweden 

National AST Committee (NAC) Sept 2012 
Yes 

No 

In the process of forming a NAC 

No information 2012 

Australia Iceland Israel Countries not on the map:   EUCAST Chairman report  
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