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EUCAST

• Created by ESCMID (European Society for Clinical Microbiology and 
Infectious Diseases) and six national European national breakpoint
committees (BSAC, CA-SFM, CRG, DIN, NWGA and SRGA).

• Organised and financed by ESCMID, and…. 

• Financed by ECDC (European Centre for Disease prevention and Control)

• Acknowledged by EMA (European Medicines Agency), MHRA and ECDC 

• Supported by NACs (national AST committees)

• In participation with colleagues all over the world through the public 
consultation process

• and a Website with >80 000 unique page views per month



Organisation

• General Committee (GC) with one representative per interested country

• Steering Committee (SC) of 12 experts including two representatives of the 
GC) 

• Five 2-day SC meetings per year

• Several public consultations per year

• EUCAST workshop at ECCMID/ESCMID Global each year

• Participation in ESCMID activities

• EUCAST Development Laboratories for bacteria and fungi

• International network of dedicated laboratories with expert interest areas
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A more recent EUCAST Steering Committee meeting from when the pandemic struck 



EDL bacteria

Erika MatuschekJenny Åhman Onur Karatuna

EDL fungi, in Copenhagen, Denmark

Maiken Cavling-Arendrup, SSI, Copenhagen



Milestones in the development of AST
• Fleming developed a broth dilution technique with turbidity 

as “the reading end point”. 

• The WHO commissioned the ICS to achieve standardization…but it failed. 

• In the 1970ies, the failure to unite behind one system resulted in the formation of many 
national systems and breakpoint committees (BSAC, DIN, NCCLS, SRGA, CA-SFM, WRG)

• EUCAST formed by ESCMID in 1997 and restructured in 2001, and I was asked to chair.

• In 2003/04 EMA MoU to invite EUCAST to propose European breakpoints for new 
antibacterial and antifungal agents.

• In 2004/05 EU and later ECDC decided to assist ESCMID in backing EUCAST financially. 



In the beginning everything was simple….
• The MIC was absolute - a gift from heaven to the individual organism and 

microbiologist.

• The MIC has deceptively many decimals (which is what happens when you continue to 
divide 1 mg/L in two fold dilutions) and ”how can a value with three decimals be 
inaccurate?”

• The MIC was directly compared to a concentration in the body (mostly serum).

• Mathematical algorithms taking pharmacokinetics and MIC-values into account were 
tried, and later discarded. Instead PK/PD, much more sofisticated, was born.

 

• ….and in those days, all species shared the same breakpoint.



CLSI S1 (First Supplement, 1981)

NCCLS (later CLSI) First Supplement, 1981

In the beginning there was one table  for 
everything.
The zone diameter breakpoint was considered 
more exact than the MIC (which were 
relegated to approximate correlates).
The breakpoint had no caveats!



It is now many years later…….and much more complicated

Current breakpoint tables (both EUCAST and CLSI) are full of species specific 
breakpoints, notes, exceptions, brackets, caveats etc



EUCAST 2024

• Solid organisation
• Financial independence
• Commercial independence
• Decision process based on science and agreement
• Public consultation process to allow outside input
• Breakpoints, guidance and methods freely and easily 

available via website
• FAQ on website
• User helpdesk accessed via website email system



The European Medicines Agency (EMA)

• Since 2003, an agreement between EMA, pharmaceutical companies 
and EUCAST, has made EUCAST responsible for proposing breakpoints 
as part of the European process for approval of new agents. 

• In 2024, a similar MoU was signed between MHRA (UK) and EUCAST

• All EUCAST proposed breakpoints since daptomycin have been 
accepted by EMA.



https://www.eucast.org



Statistics (2020 – 2024) from RedCode, Berlin
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2019: ECDC decision to only accept 
data generated with EUCAST 
breakpoints, guidance and methods.



EUCAST methods and guidance

EUCAST recommended media
• MH (Mueller Hinton)
• MH-F (for fastidious organisms; mechanically defibrinated horseblood)
• FAA (Fastidious Anaerobe Agar)

Erika Matuschek will later 
present EUCAST methods 
in a separate lecture.



The systematic process has allowed all relevant 
agents and most species to have breakpoints and 
methods 

• one agent after another

• one group of species after another



Agents with breakpoints by  EUCAST 2002 - 2023

• Benzylpenicillin

• Ampicillin

• Ampicillin-sulbactam

• Amoxicillin w/wo clav acid

• Piperacillin w/wo tazob

• Ticarcillin w/wo clav acid

• Temocillin

• Phenoxymethylpenicillin 

• Isoxazolylpenicillins

• Mecillinam

• Cefaclor

• Cefadroxil

• Cefalexin

• Cefazolin

• Cefepime

• Cefiderocol

• Cefixime

• Cefotaxime

• Cefoxitin

• Cefpodoxime

• Ceftaroline

• Ceftazidime w/wo avib

• Ceftibuten

• Ceftobiprole

• Ceftolozane-tazobactam

• Ceftriaxone

• Cefuroxime

• Doripenem

• Ertapenem

• Imipenem w/wo releb

• Meropenem w/wo vabor 

• Aztreonam

• Ciprofloxacin

• Delafloxacin

• Levofloxacin

• Moxifloxacin

• Ofloxacin

• Norfloxacin

• Amikacin

• Gentamicin

• Netilmicin

• Tobramycin

• Dalbavancin

• Oritavancin

• Teicoplanin

• Telavancin

• Vancomycin

• Azithromycin

• Clarithromycin

• Erythromycin

• Roxithromycin

• Azithromycin

• Clindamycin

• Doxycycline

• Eravacycline 

• Minocycline

• Tetracycline

• Tigecycline

• Quinupristin-dalfopristine

• Linezolid 

• Tedizolid

• Chloramphenicol

• Daptomycin

• Fosfomycin

• Fusidic acid

• Metronidazole

• Nitrofurantoin

• Nitroxoline

• Rifampicin

• Spectinomycin

• Trimethoprim w/wo sulfa

• Bedaquiline

• Delamanid

• Antifungal agents



Species with breakpoints and methodology by EUCAST 

• Enterobacterales

• Pseudomonas spp

• Acinetobacter spp

• Stenotrophomonas maltophilia

• Staphylococcus spp

• Enterococcus faecalis and E. 
faecium

• Streptococcus A, B, C and G

• Streptococcus, viridans group

• Haemophilus influenzae

• Moraxella catarrhalis

• Pasteurella multocida

• Campylobacter jejuni and C. coli

• Kingella kingae

• Aerococcus spp

• Aeromonas spp

• Achromobacter xylosoxidans

• Neisseria gonorrhoeae*

• Neisseria meningitidis*

• Bacteroides spp

• Prevotella spp

• Fusobacterium necrophorum

• Clostridium perfringens

• Clostridioles difficile

• Cutibacterium acnes

• Vibrio cholerae, V. alginolyticus, V. fluvialis, V. parahemolyticus, V. vulnificus

• Corynebacterium spp, including C. diphtheriae and C. ulcerans

• Burkholderia pseudomallei

• Bacillus anthracis

• Brucella melitensis

• Mycobacterium tuberculosis (ongoing)*

• Extended list of anaerobic bacteria* 

• Atypical mycobacteria*

• Nocardia spp (ongoing)*

*Methodological development ongoing

Anaerobic bacteria



EUCAST Guidance documents



EUCAST, CLSI, and FDA all use the same ingredients to determine a 
clinical breakpoint but with different emphasis and priority. 

• Microbiological data organised by 
• Target species – MIC, wild type vs. non-wild type; resistance mechanisms 
• Methods (primarily reference BMD), disk diffusion 

• Defined target infections (BSI, uUTI, cUTI, SSSTI, etc)

• PK/PD 
• Dosing (dose and frequency) and exposure. 
• Mode of administration (oral, IV, IV infusion).
• TA, Population simulations
• Sites of infection
• Species

• Clinical outcome 
• By target species
• By target infection
• By MIC (mg/L)
• By resistance mechanisms (MRSA vs. MSSA, ESBL producers vs. Others etc)
• Wild type vs. Non-wild type 

• Tolerance



A EUCAST format for determining breakpoints was created

• Breakpoints for an agent – identify target species 

• Collect/Develop MIC distributions and ECOFFs for target species and agents

• Pharmacokinetics (PK)

• Pharmacodynamics (PD) – we had excellent expertise (Alasdair MacGowan 
and Johan Mouton, later Shampa Das and Joseph Melitiadis)

• Dosing and modes of administration – and how PK/PD is influenced

• Target infections

• Clinical outcome data on wild type isolates – which species and infections 
are suitable targets for the agent

• Clinical outcome on isolates with resistance mechanisms (if available)



Antimicrobial Susceptibility Testing (AST)

• To predict clinical outcome
• to inform of what is needed to achieve a successful outcome

• For AMR surveillance 
• Clinical resistance 

• Biologicl resistance (ECOFFs, genes, mechansisms)



Breakpoints and testing are based on the MIC

In a standardised system, the MIC is a reproducible, 
but relative measurement.

In a standardised system, the inhibition zone diameter 
is a reproducible but relative measurement.



Susceptibility categories

• S – susceptible, at normal exposure

• I – susceptible, at increased exposure

• R – resistant irrespective of exposure

• (S) or (I) – susceptible under certain conditions

• Dash – resistant irrespective of testing

• IE – insufficient evidence to determine a breakpoint



Gunnar Kahlmeter 2022

SIR – new definitions 2019

Susceptible

Normal 
exposure

Increased
exposure

Resistant



www.eucast.org



www.eucast.org

Breakpoints S≤1, R>2 mg/L
ECOFF 0.25 mg/L

RIS

WT



www.eucast.org

Establishing the correlates between McÏC and inhibition zone diameter for a defined species and disk content



EUCAST website assets and how to use them
1 2



EUCAST 2024 31

A light yellow background (and 
underlined text) is used throughout to 
announce one or more changes since 
the previous table.

1
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Pseudomonas aeruginosa

”IE” in breakpoint tables indicate a lack of evidence for clinical efficacy on which to determine breakpoints  - 
however, EUCAST has not disqualified the agent. Laboratories are recommended to consult guidance document on 

”What to do when there are no breakpoints”.

EUCAST 2024 33



Pseudomonas aeruginosa

Dash (“-“) indicates that the agent is unsuitable for systemic infections caused by the species. 
EUCAST refrained from determining breakpoints and recommend that the agent is not included in susceptibility 

test reports. If included, report resistant without prior testing.

EUCAST 2024 34



Pseudomonas aeruginosa

Arbitrary breakpoints (S ≤0.001 mg/L; S≥50 mm) prevent the reporting of  ”S” (Susceptible at normal dosing). 

EUCAST 2024 35



Pseudomonas aeruginosa

Breakpoints in brackets – the agent should not be used without supplementary active therapy (another active 
agent or measure). The breakpoint in bracket will distingusih between organisms with and without resistance 

mechanisms. The caveat for use should be made clear in reports.

EUCAST 2024 36
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What to do when there are no breakpoints?

• CLSI

• some breakpoints are still based on values for other/”similar” species (Acinetobacter
breakpoints to predict susceptibility in Burkholderia cepacia complex etc).

• there is no CLSI recommendation for what to do when a species without a breakpoint 
is identified in the laboratory.

• FDA (Dimitri Larikov) could not identify a proposed FDA action.

• EUCAST
Guidance document “What to do when there are no breakpoints”
• Determine the MIC

• Assess wild type vs. non-wild type if possible

• Consider NWT resistant

• For WT, consult the EUCAST table of “best case”/”most used” breakpoints in the guidance 
document.



Thank you!

gunnar.kahlmeter@eucast.org
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