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EUCAST

• Organisation, subcommittees and finances
• Clinical breakpoints
• Epidemiological cutoffs
• EUCAST vs. CLSI
• Future

– Implementation - disk testing 
• Current disk tests (BSAC, CA-SFM, SRGA)
• EUCAST Disk Test

– Implementation - automated AST systems
– EUCAST and the future



Organisation, 
subcommittees 
and finances



Structure of EUCAST
Steering Committee 

Representatives from National breakpoint committees and the general committee

General Committee
Representatives from all European countries

Expert consultation network 
Neisseria gonorrhoeae, Neisseria meningititids, Anaerobe bacteria etc

Subcommittees on Antifungals, Anaerobes, 
Expert rules, (Mycobacteria)

Industry consultation network 
Pharmaceutical and AST-industry



EUCAST Steering Committee EUCAST Steering Committee 
MembershipMembership

• Chairperson Gunnar Kahlmeter 2008 -
• Scientific Secretary Derek Brown 2008 -
• Clinical data coordinator Rafael Canton 2008 -

• BSAC (The UK) Alasdair MacGowan 2008 -
• CA-SFM (France) F Goldstein, CJ Soussy 2008 -
• CRG (The Netherlands) Johan W. Mouton 2008 -
• DIN (Germany) Arne Rodloff 2008 -
• NWGA (Norway) Martin Steinbakk 2008 -
• SRGA (Sweden) I Odenholt, C Giske 2008 -

• General Committee rep*    Paul Tulkens (ISC) 2008 - 10
• General Committee rep*    Antti Hakkanen (Finland) 2008 - 10 

Previously:  Czech republic, Greece,  Spain, Russia. Poland & Italy



EUCAST General Committee 2006EUCAST General Committee 2006
Austria Prof Helmut Mittermayer 
Belgium Prof Jan Verhaegen 
Bosnia Dr Selma Uzunovic-Kamberovic 
Bulgaria Prof Krassimir Metodiev 
Croatia Dr Arjana Tambic-Andrasevic 
Czech Republic Dr Pavla Urbaskova 
Denmark Dr Niels Frimodt-Møller 
Estonia Dr M Ivanova
Finland Dr Antti Hakkanen 
France Dr Luc Dubreuil
Germany Prof Bernd Wiedemann 
Greece Prof Alkiviadis Vatopoulos 
Hungary Dr Éva Bán 
Iceland Dr Karl Gustaf Kristinsson
Ireland Dr Martin Cormican 
Italy Prof Pietro Emanuele Varaldo 
Latvia Dr Arta Balode 
Lithuania Prof Arvydsa Ambrozaitis 
Netherlands Prof John Degener 
Norway Dr Martin Steinbakk 
Poland Prof Waleria Hryniewicz 

Portugal Prof Jose Melo Cristino 
Romania no official representative
Russia Dr Olga Stetsiouk 
Serbia Dr Lazar Ranin 
Slovak Republic Prof. Milan Niks 
Slovenia Dr Jana Kolman 
Spain Dr Francisco Soriano 
Sweden Dr Barbro Olsson-Liljequist 
Switzerland Prof Jaques Bille 
Turkey Dr Deniz Gür 
UK Prof Alasdair MacGowan 
Yugoslavia no official representative

ISC – Prof Paul Tulkens
FESCI – Dr David Livermore

Email network of industry with interest in antimicrobials

Chairperson Gunnar Kahlmeter, Sweden
Scientific Secretary Derek Brown, UK
Clinical coordinator Rafael Canton, ES



EUCAST Subcommittees

• EUCAST AFST
– GC and SC
– Breakpoints for Candida spp in EMEA SPC 

(fluconazole finalised, itra- and voriconazole, 
caspofungin 2008)

• EUCAST Anaerobe Subcommittee
• Expert Rules Subcommittee (final report 

2008)
• …



EUCAST finances

• ESCMID: 40 – 100 %
• EU: Grant 60 % for 3 years (from 2004)
• ECDC – 7 months 2007
• ECDC* – long contract (2008 - )

*ECDC has been asked by European heads of national institutes to 
prioritise European harmonised breakpoints as No 2.



EUCAST compared with CLSI
• Committee representing the Profession 

and Science with input from Regulatory.

• Proactive
• Industry consultative role

• Consensus process with the profession 
as drivers

• Five meetings per year
• EUCAST functions as the breakpoint 

committee of EMEA
• Transparent, rationale documents 

provided

• Documents for free!

• Clinical breakpoints and epidemiological 
cut-offs

• Committee representing Industry, 
Professionals and Regulatory

• Reactive
• Industry major influence on 

decision process
• Voting by committee members; 

several from industry;  process 
stalled by FDA regulations.

• Two meetings per year
• No agreement between CLSI and 

FDA 
• No published rationale for 

decisions 

• Documents for sale

• Clinical breakpoints 



EUCAST 
Clinical breakpoints

EUCAST has tried to device a system of 
clinically relevant breakpoints which shall not 
need supplementary testing* to categorise 
bacteria S, I or R for relevant antibiotics. 

*supplementary testing – special tests needed when breakpoints fail to 
detect resistance mechanisms of clinical importance.



Breakpoint setting in a 
nutshell……..



B Clinical resistance

Phenotypically detectable resistance

Genetically detectable resistance

Wild type
C Clinical resistance

A Clinical resistance



A. Gentamicin and Enterococcus spp  (WT=R, no S- or I-category possible)
B. Ciprofloxacin and Salmonella spp (WT=S) 

Ciprofloxacin and S.pneumoniae (WT=I)
C. Ciprofloxacin and Enterobcteriaceae (WT=S) 



To determine clinical breakpoints
• Dose or doses
• Target organisms
• MIC-distributions for target organisms
• Resistance mechanisms in target organisms

– Mechanism rules: S.aureus and betalactamase
– MIC rules: Enterobacteriaceae and ESBL 
– Uncertain: K.pneumoniae carbapenemase

• Target infections (approved indications)
• Pharmacokinetics (Cmax, T½, Protein binding, Vd etc)
• Pharmacodynamic properties (peak/MIC, AUC/MIC) for 

target organisms
• Toxicity
• Clinical outcome (clinical outcome/MIC)



”Dashed” – laboratories are 
recommended not to test 

against this species

Insufficient 
evidence

EUCAST breakpoint tablesEUCAST breakpoint tables 
available at http://www.eucast.orgavailable at http://www.eucast.org

(RD)
(RD)
(RD)
(RD)

Click on name to 
directly access 

MIC distributions

Click for rationale 
document



Finalised 2004Finalised 2004--20052005



Finalised 2006Finalised 2006



Finalised 2007Finalised 2007



Finalised 2008Finalised 2008



EUCAST 
Wild type MIC-distributions and 

Epidemiological cut-offs 



0.002 0.004 0.008 0.016 0.032 0.064 0.125 0.25 0.5 1 2 4 8 16 32 64 128 256 512
Ciprofloxacin 0 0 0 0 0 0 1 4 28 52 16 0 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 0 55 1191 671 101 21 2 0 2 3 0 0
Ciprofloxacin 0 0 0 0 0 0 0 4 45 363 454 119 11 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 2 2 15 32 2 0 1 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 3 80 256 61 11 1 1 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 5 64 155 17 4 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 4 35 130 51 3 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 197 251 41 10 1 0 1 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 16 125 102 28 3 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 8 96 209 59 1 2 0 0 1 0 0 0
Ciprofloxacin 0 0 0 0 0 0 3 20 92 69 10 3 1 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 2 5 161 544 64 10 0 2 1 0 0 0 0
Ciprofloxacin 0 0 0 0 6 4 4 13 245 854 379 9 6 1 1 1 0 0 0
Ciprofloxacin 0 0 0 0 3 0 2 22 225 917 401 16 3 2 4 1 0 0 0
Ciprofloxacin 0 0 0 0 0 1 3 9 426 933 138 11 5 2 1 0 2 0 0
Ciprofloxacin 0 0 0 0 2 0 3 13 402 1193 222 19 10 0 6 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 2 75 366 182 30 4 0 0 2 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 2 36 409 186 29 2 1 1 1 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 2 207 1052 225 22 2 10 0 1 0 0 0
Ciprofloxacin 0 0 0 0 6 7 25 130 2195 10500 4618 144 67 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 8 10 47 176 95 21 1 2 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 2 302 1777 786 102 1 6 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 2 103 335 58 11 0 1 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 7 100 265 26 5 0 1 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 1 1 4 35 130 51 3 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 8 37 60 16 1 0 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 3 20 228 280 49 11 1 1 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 15 122 99 28 3 1 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 10 120 331 78 2 2 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 2 3 27 155 111 18 4 1 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 0 50 544 149 23 2 0 1 2 1 0 0
Ciprofloxacin 0 0 0 0 0 4 4 10 181 256 74 6 2 0 1 0 0 0 0
Ciprofloxacin 0 0 8 13 9 8 4 34 77 210 76 9 18 1 0 0 0 3 0
Ciprofloxacin 0 0 0 0 0 1 0 14 120 272 96 8 0 2 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 66 85 31 2 1 4 0 0 0 0 0 228
Ciprofloxacin 0 0 0 0 0 0 0 0 1 65 150 18 4 0 1 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 1 2 41 99 55 11 1 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 422 2706 13072 3987 320 68 31 82 62 0 0 0

S.pneumoniae vs ciprofloxacin



Campylobacter 
Ciprofloxacin 5 µg disc vs. Ciprofloxacin MICs
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Data by Hanna Odén, Clinical microbiology, Växjö



E.coli and ciprofloxacin 5 µg disc 
Växjö, Sweden
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Inhibition Zone Diameter Histogram 
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(n=97)

E.coli in arctic birds and humans 

An E.coli is an E.coli is 
an E.coli is an E.coli is 
an E.coli is an E.coli is 
an E.coli is an E.coli is 
an E.coli is an E.coli is 

an E.coli!



Epidemiological cut-offs 
MIC- and/or Inhibition Zone Diameter 

• Early detection of resistance

• Sensitive detection of resistance 

• When insufficient Pk/Pd–data – cinical breakpoint 

• Comparison of resistance between host species (man, 
animals, plants etc)
– Veterinarians use EUCAST ECOFFs for pan-European 

surveillance 
– Food/Feed industry to screen for resistance 



Epidemiological cut-offs 

Is there a clinical use for ECOFFs? 
In serious infections: isolates categorised 

with clinical breakpoints AND 
epidemiological cut-offs!

SNWT - E.coli: CIP 0.5 mg/L

SWT - E.coli: CIP 0.016 mg/L







1.0 mg/L

Wild type



EUCAST and the future



”The bottom line, is there a need for 
EUCAST in the future?”

YES: 52 
NO: 0

EUCAST Questionnaire 2008
Last question: 



EUCAST and the future
• Revision of breakpoints 

• Breakpoints for new drugs (5-6 ongoing) as part of EMEA process

• Advisory Committee to European agencies, institutions, networks and 
industry (ECDC, EMEA, EFSA, EARSS, Industry) 

• Subcommittees on Antifungals, Expert Rules, Anaerobes, 
Mycobacteria.

• Disk test to develop and sustain

• Expert rules to implement and review

• Encourage the institution of NACs and a network of NACs

• Education and implementation through workshops throughout Europe



National Antimicrobial Committees 
NACs and their role

• Antimicrobial susceptibility testing
– Liaison and consultation nationally and internationally
– Strategy on national level
– Education through national workshops
– QA
– ….

• Antimicrobial Resistance Surveillance
– Methodology
– National and international systems

• Antimicrobial Consumption and Policies



How to implement EUCAST breakpoints 

• Use BSAC, CA-SFM or SRGA disk diffusion guidelines 
- available for MH and ISA semiconfluent inoculum on 
internet in French and/or English. 

• EUCAST breakpoints applied to MIC-testing 

• Acquire an automated AST system with EUCAST 
breakpoints (from 2009).

• Wait for a European or International disk test with zone 
diameter/MIC correlates?



Automated Systems for AST

• Phoenix - 2009-01-01
• Vitek - 2010-01-01
• Microscan - ?



Species No. Characteristics

Staph.aureus (MSSA) 34 PCG, ERY, CLI, FUSA, FUSB, CIP/MOX, GEN

Staph.aureus (MRSA) 30 Various spa-types

Staph.lugdunensis 9 ERY, CLI, TET

Coagulase negative staphs 31 Various R´s

Streptococcus pneumoniae 30 PCG MICs 0.125 – 0.5; PCG, AMO-I, CTX-I, CLI, ERY

Streptococcus pyogenes 31 ERY, TEL, CLI, TET, LEV

Enterococcus faecalis 10 WT, vanA, vanB; GENTAMICIN LLR & HLR; 

Enterococcus faecium 15 WT, vanA, vanB; AMP, IMI, NIT. 

Pseudomonas aeruginosa 26 CIP, IMI, MER, GEN, PIP.

Enterobacteriaceae ESBL 30 CTX-M types (1, 9, 14, 15). 

Escherichia coli 31 CTX-I, CXM, CIP, TRI, TSU, GEN, PTZ-I

Enterobacter aerogenes 10 AMC, CPM-I, CXM 

Enterobacter cloacae 12 AMC, AZT, CTX, CFZ, CXM, CIP, PTZ, TRI, TSU

Klebsiella pneumoniae 29 AMC, AZT, CTX, CFZ, CXM, CPM, CIP, GEN, TOB, TRI, TSU

Klebsiella oxytoca 10 AMC, AZT, CPM, CTX, CXM, GEN, TOB-I, PTZ, TRI, TSU

Proteus mirabilis 10 TRI, TSU

Morganella morganii 10 AMC, AZT, CTX, CFZ-I, CXM, CIP, TRI, TSU



ESBL in E.coli and K.pneumoniae: 
“Crude” results prior to expert system interpretation

PHX DISK

S I R S I R

AZT* 3 7 20 2 6 22

CAZ* 6 8 16 5 8 17

CTX* 0 2 28 0 1 29

CXM* 1 0 29 0 0 30

CPM* 3 5 22 1 5 24

PIP/TAZ** 17 9 4 5 5 15

* Interpretation changed to R by the expert system for all the isolates identified as ESBL+ (29/30) 
**In ESBLs disk test overcalls resistance on strains with MICs 8 or 16



EUCAST Disc Testing 
– choosing the way forward (decision June 2008)

MH + Confluent inoculum
• Inoculum standardisation

– possible

• Data available: US/CLSI
– Official query has been sent

• Implementation 
– in Europe easy
– For countries outside easy
– International acceptance +++

• Funding
– ESCMID: probably
– ECDC: ?

MH + Semi-confluent inoculum
• Inoculum standardisation

– easy

• Data available: France (?)
– Official query to be sent 

• Implementation
– For Europe: possible ?
– For other countries – hopeless
– International standing:  ???

• Funding
– ESCMID: probably
– ECDC: ?



Country No of 
labs NABC NAC National 

AST Strategy
Breakpoint 

system
Automated 

systems (%)
EUCAST 
Disk Test

EUCAST 
Disk Test

SWE 28 SRGA Y Y SRGA 10 - 50 Y MHMF
DEN 15 Y Y Y SRGA 10 - 50 Y MHMF

NOR 25 NWGA Y Y NWGA 10 - 50 Y MHSC 
ISASC

FIN 25 Y Y Y CLSI 10 - 50 Y MHMF
POL >700 N Y Y CLSI 10 - 50 Y MHMF
BUL 250 N Y Y CLSI 10 - 50 Y MHMF
UK 250 BSAC Y Y BSAC 10 - 50 Y MHMF
SCO 27 N Y Y CLSI >75 Y/N MHMF
NET 70-80 CRG N N CRG/CLSI 50 - 75 Y/N MHMF
ITA >300 N N N CLSI 50 - 75 Y MHMF
AUS 40 N Y Y/N CLSI 10 - 50 Y MHMF
LIT 18 N N N CLSI 10 - 50 Y MHMF
EST 15 N Y N CLSI 1 - 10 Y MHMF
GER >2000 DIN Y N DIN/CLSI 10 - 50 - 75 Y MHSC
FRA 4000 CA-SFM Y Y CA-SFM 10 - 50 - 75 Y/N MHMF/SC
BEL 120 - 180 N N N CLSI 25 - 50 Y MHMF/SC
ESP >500 N N Y/N CLSI/MENSURA 50 - 75 Y MHMF
RUS >700 N N Y CLSI 1 - 10 Y MHMF
CRO 35 N Y Y CLSI 1 - 10 Y MHMF
CZE 114 N Y Y CLSI 10 - 50 N MHMF
SLK 20 / 57 N Y/N Y/N CLSI 1-10 Y/N MHMF
POR ? N N N CLSI >75 Y MHMF
HUN 80 N N N CLSI 10 - 50 Y MHMF
SLV 12 N N N CLSI 50 - 75 Y MHMF
MAL 1 N N N CLSI 100 N MHMF

NABC=breakpoint committee, NAC=antibiotic committee, MH=Mueller-Hinton, MF=MacFarland 0.5, SC=SemiConfluent 



Gunnar.Kahlmeter@ltkronoberg.se

www.eucast.org
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