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Organised by the profession (ESCMID) and regulatory authorities (ECDC)

Financed by ESCMID and ECDC 

(no commercial activity or dependency)

Utilized by EMA for setting breakpoints on new agents and EFSA for 
ECOFFs

Steering Committee and General Committee – both with international 
representation

Network of National AST Committees (NACs) for national 
implementation of guidelines and/or consultation

How is EUCAST organised?

ECDC: European Centre for Disease Prevention and Control EMA: European Medicines Agency
EFSA: European Food Safety Authority ESCMID: European Society of Clinical Microbiology and Infectious Diseases



EUCAST Steering Committee
Chairman, Scientific Secretary, 

Clinical Data Co-ordinator

6 Breakpoint Committee reps

3 General Committee reps, 2 visiting GC reps

National Breakpoint Committees

FR, GE, NL, NO, SE, UK

Individual Experts 

ESCMID Study Groups

ECDC Networks

Industry 

National Antimicrobial 

Susceptibility Testing 

Committees (NACs)
EUCAST General Committee

35 National reps, FEMS and FESCI reps

EUCAST Subcommittees
Standing: Antifungal, Veterinary, 

Antimycobacterial

Ad Hoc: Intrinsic Resistance and Expert 

Rules, MIC Distributions and ECOFFs



1996: EUCAST was formed

2002: 6 national committees in Europe joined under EUCAST

2004: EMA agreed to recognize EUCAST as its breakpoint
committee

2008: All existing antimicrobials received EUCAST breakpoints

2008: Decision taken to develop EUCAST disk diffusion
methodology

2014: CA-SFM abandoned French disk diffusion method

2014: Many countries outside Europe decided to implement
EUCAST

2016: BSAC abandoned the UK disk diffusion method

EUCAST – milestones



Chairman (2016 - ): Christian G. Giske, Sweden
Scientific Secretary (2016 - ): John Turnidge, Australia
Clinical Data Co-ordinator (2016 - ): Rafael Canton, Spain
Technical Data Co-ordinator and Webmaster (2016 - ): Gunnar Kahlmeter, Sweden 

BSAC (The United Kingdom): Alasdair MacGowan, Robin Howe
CA-SFM (France): Gerard Lina, Francois Jehl
CRG (The Netherlands): Johan Mouton
German NAC (Germany): Sören Gatermann
NWGA (Norway): Christoffer Lindemann
SRGA (Sweden): Christian G. Giske
EUCAST Representative 1 (Greece, 2018-2020): Efi Petinaki
EUCAST Representative 2 (Portugal, 2018-2020): Cidalia Pina Vaz

EUCAST Steering Committee











Surveillance of Antimicrobial Resistance in Europe 2017
www.ecdc.europa.eu

”In 2017, approximately 89% of the participating 
laboratories used EUCAST, or EUCAST-harmonised, 
clinical breakpoints,…”



Central Asian and Eastern European Surveillance of Antimicrobial Resistance Annual report 2018
www.euro.who.int







• Structure:

– independent committee or a subcommittee of a group with a 

wider antimicrobial remit

• Membership:

– experts and stakeholders in antimicrobial susceptibility testing: 

• Individual experts

• Representatives of professional organisations/societies

• Representatives of government

• Representatives of antibiotic use, resistance surveillance
committees

• Representatives of quality assurance agencies

EUCAST NAC SOP



Organisms with EUCAST clinical breakpoints

Clostridium difficile 2010
Stenotrophomonas maltophilia 2012
Helicobacter pylori  2012
Listeria monocytogenes 2012
Pasteurella multocida 2013
Campylobacter jejuni and coli 2013
Corynebacterium spp. 2014
Mycobacterium spp. 2015
Aerococcus sanguinicola and urinae 2017
Kingella kingae 2017
Aeromonas spp. 2018
Bordetella pertussis
Nocardia spp.
Plesiomonas
Bacillus
Streptomyces
Lactobacillus
Leuconostoc
Erysipelothrix rhusopathiae

Enterobacteriaceae

Pseudomonas spp.

Acinetobacter spp.

Staphylococcus spp.

Enterococcus spp.

Streptococcus groups A, B, C and G

Streptococcus pneumoniae

Viridans group streptococci

Haemophilus influenzae

Moraxella catarrhalis

Neisseria gonorrhoeae

Neisseria meningitidis

Gram-positive anaerobes

Gram-negative anaerobes

Version 1.0 December 2009



Current consultations

1. Piperacillin-tazobactam breakpoints for H. influenzae (7–30 Nov. 2018) 

2. Oral amoxicillin breakpoints for S. pneumoniae (24 Oct.–30 Nov. 2018)

3. Tigecycline breakpoints (24 Oct.–30 Nov. 2018)

Recently closed

1. General consultation on dosages and modes of administration (15 Sep. 2018)

2. General consultation of carbapenem breakpoints (15 Sep. 2018)

3. Breakpoint changes necessary with new definitions of S, I and R categories (4 Nov. 2018)

4. Modifying the definitions of S, I and R and introducing the Area of Technical Uncertainty (10 Apr. 2018)

Upcoming

1. Aminoglycoside breakpoints

2. Temocillin

Consultations 2018



Breakpoint table v8.1



Antimicrobial susceptibility testing

Performance of AST

Categorization of results according to breakpoints (S/I/R)

Detection of specific resistance mechanisms

Implementation of expert rules

Intrinsic resistances

Unexpected phenotypes (usually resistance)

Interpretive rules

The European Committee on Antimicrobial Susceptibility Testing. Breakpoint tables for interpretation of MICs and

zone diameters. Version 8.1, 2018. http://www.eucast.org.

Giske CG, Martinez-Martinez L, Cantón R et al. EUCAST guidelines for detection of resistance mechanisms and 

specific resistances of clinical and/or epidemiological importance. Version 2.0, 2017. http://www.eucast.org.

Leclerq R, Cantón R, Brown DFJ et al. EUCAST expert rules in antimicrobial susceptibility testing. Clin Microbiol

Infect 2013; 19:141–160. 

EUCAST intrinsic resistance and exceptional phenotypes, Expert rules version 3.1, 26 September 2016. 

EUCAST Approach





Routine QC 

Extended QC 



Clin Microbiol Infect, 2013; 19:141-60.



www.eucast.org



Intrinsic Resistance in Non-fermentative Gram-
negative Bacteria



Antimicrobial Acinetobacter spp.* Pseudomonas aeruginosa
Ampicillin R R
Amoxicillin-clav. acid R R
Ampicillin-sulbactam Note1 R

Cefazolin, cephalothin, R R

cefalexin, cefadroxil
Cefotaxime R R
Ceftriaxone R R
Aztreonam R -
Ertapenem R R
Chloramphenicol - R
Aminoglycosides - Note3

Trimethoprim R R
Fosfomycin R -
Tetracyclines R2 R
Tigecycline Note2 R

* A. baumannii, A. pittii, A. nosocomialis, A. calcaaceticus complex

Note1 A. baumannii may appear to be susceptible to ampicillin-sulbactam due to activity of sulbactam with this  
species.

Note2 Acinetobacter is intrinsically resistant to tetracycline and doxycycline but not to minocycline and tigecycline.
Note3 P. aeruginosa is intrinsically resistant to kanamycin and neomycin due to low level APH(3’)-IIb activity.

Intrinsic Resistance in Non-fermentative Gram-
negative Bacteria



AST results that require special consideration –
Exceptional resistance phenotypes



1. To establish the susceptibility phenotype

2. To infer the potential resistance mechanism

3. To predict a previously defined phenotype
from the resistance mechanisms

Leclercq R et al. Clin Microbiol Infect, 2013; 19:141-60.
http://www.eucast.org

EUCAST Expert Rules – Interpretive Rules



actions to be taken on the basis of specific AST results

Leclercq R et al. Clin Microbiol Infect, 2013; 19:141-60.; http://www.eucast.org

Agents 
tested

Agents
affected

IF … THEN… 
Exceptions, 
scientific basis
and comments

EUCAST Expert Rules – Interpretive Rules



Resistance mechanism associated with clinical failure 

that is not reliably detected by routine conventional

testing

Example of MRSA

The presence of mecA has been associated with clinical failure

Methicillin resistance is heterogeneously expressed by many strains

Even with optimisation, results with different beta-lactams are unreliable





mecA positive

mecA negative











Current EUCAST Projects



Istanbul 2018

2014

2017



• Colistin

• Fosfomycin

• Beta-lactam + inhibitors (including amoxicillin-
clavulanic acid and piperacillin-tazobactam)

• Beta-lactam resistance in H. influenzae

Challenges in AST



Colistin

Warning published on www.eucast.org 22 March 2016

http://www.eucast.org/


• Broth micro dilution = reference method and currently only
recommended method.

– Quality control of colistin must be performed with both a susceptible QC strain (E. coli ATCC 25922 or P. 
aeruginosa ATCC 27853) and the colistin resistant E. coli NCTC 13846 (mcr-1 positive; colistin target MIC value
is 4 mg/L and should only occasionally be 2 or 8 mg/L).

• The following techniques are not acceptable for colistin AST
– Disk diffusion not possible
– Gradient testing not possible
– Agar dilution?? Screening plates??
– Semi-automated (Vitek 2, Phoenix, Micro-Scan)??

Link from the EUCAST ”Warnings” page to publication…

Colistin

Matuschek E, et al., Antimicrobial susceptibility testing of colistin - evaluation of seven commercial MIC products against
standard broth microdilution for Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Acinetobacter
spp., Clinical Microbiology and Infection (2017), https://doi.org/10.1016/j.cmi.2017.11.020



Matuschek E, et al., Antimicrobial susceptibility testing of colistin - evaluation of seven commercial MIC products against
standard broth microdilution for Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Acinetobacter
spp., Clinical Microbiology and Infection (2017), https://doi.org/10.1016/j.cmi.2017.11.020

VME = False susceptible

Colistin AST with gradient strips



Essential agreement (target ± 1 dilution of reference MIC):
Sensititre (Thermo Fisher Scientific): 96%
MICRONAUT-S (Merlin Diagnostika): 96%
MICRONAUT MIC-Strip (Merlin Diagnostika): 99%
SensiTest (Liofilchem): 88%
UMIC (Biocentric): 82%

Major Errors (false resistance) - No MEs of a total of 75
Sensititre (Thermo Fisher Scientific): 4
MICRONAUT-S (Merlin Diagnostika): 6
MICRONAT MIC-Strip (Merlin Diagnostika): 5
SensiTest (Liofilchem): 7
UMIC (Biocentric): 3

Very Major Errors (false susceptibility) - No VMEs of a total of 75
Sensititre (Thermo Fisher Scientific): 0
MICRONAUT-S (Merlin Diagnostika): 2
MICRONAT MIC-Strip (Merlin Diagnostika): 2
SensiTest (Liofilchem): 1
UMIC (Biocentric): 3

Colistin AST with commercial BMD methods

Matuschek E, et al., Antimicrobial susceptibility testing of colistin - evaluation of seven commercial MIC products against
standard broth microdilution for Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Acinetobacter
spp., Clinical Microbiology and Infection (2017), https://doi.org/10.1016/j.cmi.2017.11.020



A EUCAST standard method
Implementation 2018

Rapid AST directly from positive 
blood culture bottles 



Rapid diagnostic tests

▪ rapid Strep A

▪ meningitis panel

▪ multiplex PCR (sepsis, respiratory, 
enteritis etc.)

▪ MALDI-TOF MS

The pressing need for rapid AST



Speed

Main problem with clinical microbiology laboratory



Louis Pasteur (1822-1895)

1966

Main problem with clinical microbiology laboratory



Progress has been achieved on other fields of medicine for
rapid diagnostics using biomarkers

- Troponine

- D-dimer

- BNP

- Procalcitonin



Bacterial culture (growth) based diagnostics

- Delay in the correct diagnosis

which organism?

which antimicrobial?

25-40% of septic patients receive inappropriate antimicrobial
therapy

Ibrahim EH, Chest 2000:118;146-55

Ibrahim EH, Chest 2000:118;146-55



Day 0 Day 1 Day 2 Day 3 Day 4

Growth in blood
culture bottle

Gram stain

Identification and antimicrobial susceptibility
testing

Empiric treatment Broad spectrum Abx Targeted treatment

Growth in blood
culture bottle

Gram stain

Identification
Blood 

culture

Empiric Abx Targeted treatment

Blood culture

Conventional vs. Rapid Methodology



2003-2006

2007-2010

2011-

PNA FISH
•S. aureus
•C. albicans
•Enterococcus spp.

PCR
•BD GeneOhm

S. aureus

•GeneXpert
S. aureus

FilmArray
(bioMérieux)

Verigene
(Nanosphere)

Septifast (Roche)

MALDI-TOF MS

2018

RAST



Growth in blood culture

MALDI-TOF MS

20-30 min

Rapid Antimicrobial Susceptibility Testing

4-8 hours

 Same day results for
identification

+
antimicrobial susceptibility
profile



Growth in blood culture, Gram-positive, chain-
forming cocci in Gram stain

Vancomycin and gentamicin initiated

24 h incubation – start of identification tests

48 h – identified as E. faecalis

72 h – growth detected in repeat blood cultures

Ampicillin S, vancomycin and high-level
gentamicin R

Creatinine 2.7 mg/dL

Switched to ampicillin

Hemodialysis is required
Planned operation postponed

Healed after 8 weeks
- Need for hemodialysis continues at 12 months

Growth in blood culture, Gram-positive, chain-
forming cocci in Gram stain

Direct identification (MALDI-TOF MS) from
positive blood culture bottle: E. faecalis
(E. faecalis > 99% S to ampicillin)

High dose ampicillin initiated as monotherapy

Susceptibility confirmed in 8 hours

Creatinine stabile (1.5 mg/dL)

Planned mitral valve open heart surgery
performed

Treatment completed in 4 weeks

Conventional Rapid



• A new EUCAST standard procedure with zone diameter 
breakpoints for reading at 4, 6 and 8 hours. 

• Three blood culture systems validated.

• Keep “system” warm!

• ID directly from blood culture bottles.

• Inoculate directly from blood culture bottles (no spinning, no 
dilution)

• E. coli, K. pneumoniae, S. aureus, P. aeruginosa,
S. pneumoniae, E. faecalis and E. faecium, (H. influenzae).

• Only for agents important in septicemia.

• Breakpoints will be available on EUCAST website in species-
specific tables 

Slide Courtesy of Prof Gunnar Kahlmeter

Rapid AST directly from positive blood culture bottles



• Take the sample

• Inoculate blood culture bottles

• Place in machine within 2 hours (BD, bioMerieux, Thermofisher).

• Bottles positive in 8 – 16 h.

• Inoculate from bottle as soon as possible (0.5h - 14h).

• Direct ID on mass spec or molecular.

• Direct swab of “warm plate” for immediate disk diffusion. 

• Incubate and read after 4, 6 and 8 hours.

• Report S and R 
– No intermediate results, only S and R

– Do not report ATU (leave blank or with comment)

Slide Courtesy of Prof Gunnar Kahlmeter

Rapid AST directly from positive blood culture bottles



EUCAST RAST Field Trial Study

• 40 laboratories participated and delivered results and all strains

– Denmark (3), Finland (3), Iceland (1), Ireland (1), Norway (11) and Sweden (21)

• Blood culture systems: 
– BD BACTEC n=17

– bioMerieux BacT/ALERT n=23

• Disk manufacturers: 4

• MH manufacturers: 6

• Reference: BMD + standard EUCAST disk diffusion (16-20 h)

Rapid AST directly from positive blood culture bottles

Slide Courtesy of Prof Gunnar Kahlmeter



Species Number

E. coli 436

K. pneumoniae 64

P. aeruginosa 37

Other gram negatives 52

S. aureus 270

Coagulase negative staph. 357

S. pneumoniae 35

Total number 1251

Rapid AST directly from positive blood culture bottles

EUCAST RAST Field Trial Study – Isolates tested

Slide Courtesy of Prof Gunnar Kahlmeter



Incubation time 4h 6h 8h

Number of possible testsa
968 968 968

Number of performed testsb 952 956 892

Number of zones registeredc 623 880 844

Correct 66 92 95

mE 0.0 0.0 0.0

ME 8.5 0.3 0.4

VME 0.2 0.3 0.5

ATU 25 7.2 4.0

Categorical agreement (%)

S. aureus (n=242)

 Cefoxitin, norfloxacin, erythromycin, gentamicin 

a) Number of possible tests = Total number of possible isolate-agent combinations
b) Number of performed tests = Number of possible tests after excluding missing data (e.g. disk forgotten or 

laboratory opening hours too short)
c) Number of zones registered = Number of performed tests with readable inhibition zones 

Rapid AST directly from positive blood culture bottles

RAST vs. Standard Disk Diffusion

Slide Courtesy of Prof Gunnar Kahlmeter



Incubation time 4h 6h 8h 4h 6h 8h

Number of possible testsa
3 088 3 088 3 088 2 702 2 702 2 702

Number of performed testsb 3 034 3 027 2 768 2 651 2 645 2 419

Number of zones registeredc 2 756 2 993 2 752 2 415 2 613 2 404

Correct 77 81 84 88 93 95

mE 0.3 0.1 0.1 0.2 0.2 0.1

ME 1.6 0.4 0.2 1.8 0.5 0.3

VME 0.1 0.1 0.1 0.1 0.1 0.1

ATU 20 18 16 10 6.2 4.0

Categorical agreement (%)

Piperacillin-tazobactam excluded

E. coli  (n=386) E. coli  (n=386)

Cefotaxime, ceftazidime, piperacillin-

tazobactam, meropenem, ciprofloxacin, 

a) Number of possible tests = Total number of possible isolate-agent combinations
b) Number of performed tests = Number of possible tests after excluding missing data (e.g. disk forgotten or 

laboratory opening hours too short)
c) Number of zones registered = Number of performed tests with readable inhibition zones 

Rapid AST directly from positive blood culture bottles

RAST vs. Standard Disk Diffusion

Slide Courtesy of Prof Gunnar Kahlmeter





Thank you!

www.eucast.org

onur.karatuna@kronoberg.se


