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EUCAST Steering Committee 2017
• Christian G. Giske, chair

• John Turnidge, scientific secretary

• Rafael Canton, clinical data coordinator

• Gunnar Kahlmeter, technical data coordinator/webmaster
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• Christoffer Lindemann, Norway

• Johan Mouton, The Netherlands
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• Deniz Gur, Turkey
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EUCAST Steering Committee 2017 	

Now in China 
lecturing on EUCAST



Ulm, Germany 2016



The EUCAST NAC SOP

• 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 committees and subcommittees. European Committee on Antimicrobial 
Susceptibility Testing. EUCAST SOP 4.2, 2016. http://www.eucast.org



NAC objectives
• To formulate strategy at a national level 

– Action through government, professional organisations or societies
– Inclusive decision to follow EUCAST breakpoints 

• To implement breakpoints and methods 
– Identify stakeholders and provide information 
– Communicate with device manufacturers to ensure no practical limitations 
– Communicate with laboratory staff to ensure that all are informed 
– Communicate with clinicians on consequences of breakpoint changes 
– Communicate with government to ensure that they are on board 
– Communicate with professional organisations/societies 
– Communicate with quality assurance agencies to ensure that they use 

• EUCAST breakpoints 
– Provide guidance and support to clinical laboratories. 
– Provide practical guidelines for introducing methods 
– Provide breakpoint tables, method descriptions 

	

EUCAST committees and subcommittees. European Committee on Antimicrobial 
Susceptibility Testing. EUCAST SOP 4.2, 2016. http://www.eucast.org



NACs can influence the 
EUCAST process

	

• By direct participation in the Steering Committee

• By communicating with the Steering Committee and influencing in the 
agenda

• By responding to consultations

• By fostering colleagues in AST issues and thus influencing the future 
recruitment to the EUCAST Steering Committee

• By active participation in General Committee

• By influencing in their respective countries in the implementation of 
EUCAST guidelines



NACs can influence the 
EUCAST process

	



	NAC and EUCAST SC interaction

vs

▪ National exceptions do occur, but should be few
▪ NACs should present the rationale for the decision for 

publication on the EUCAST website

Buffet dinner Fixed menu



Overview of NACs, April 2016
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Overview of NACs, April 2017
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NACs outside Europe

Countries with a NAC operating under EUCAST standards 
Countries with interest to establish a NAC under EUCAST standards

	





Updated EUCAST translations and new translations





… also in 
Chinese!





ASM Microbe 2016

Disk diffusion instruction videos 
EUCAST project – 10 videos (5 finalized) financed by WHO

Subtitles in “other” languages
YouTube, WHO webpage, EUCAST webpage

	



	

Implementation of EUCAST breakpoints, April 2016
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Implementation of EUCAST breakpoints, April 2017
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Implementation of EUCAST disk diffusion, April 2016
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Implementation of EUCAST disk diffusion, April 2017
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EUCAST Subcommittees
• STANDING

– Antifungal susceptibility testing
– Veterinary susceptibility testing

• AD HOC
– Intrinsic Resistance and Expert Rules 
– MIC distributions and ECOFFs 
– Polymyxins breakpoints and methods (joint with CLSI)
– Antimycobacterial Susceptibility testing
– Detection of resistance mechanisms 
– Relationship between WGS (NGS) and phenotypic susceptibility testing

• INACTIVE
– Anaerobes

	



…the MIC… reflects more than gene presence / absence; …
multiple and complex interplays between different systems including
cellular permeability, influx/efflux, target availability and binding as
well as enzymatic expression levels and activities. 

▪ … the primary AST comparator for WGS-based prediction should be
the ECOFF, wherever possible, in order to assess WGS-inferred
‘antibiograms’ (based on gene positivity) against phenotypically-
defined categories of wild-type or non-wild-type. 



	



Recent consultations 	

1. EUCAST guidelines for detection of resistance mechanisms and specific resistances of 
Clinical and/or epidemiological importance 

2. MIC distributions and the determination of ECOFFs (EUCAST Subcommittee on MIC 
distributions and ECOFFs)

3. Breakpoints for Aerococcus spp and Kingella kingae (in breakpoint table 2017, v7.1)

4. Fluoroquinolone breakpoints (in breakpoint table 2017, v7.1)

5. Colistin breakpoint for P. aeruginosa (in breakpoint table 2017, v7.1)

6. Nitroxoline breakpoints (in breakpoint table 2017, v7.1)

7. Role of WGS in antimicrobial susceptibility testing (EUCAST Subcommittee on the WGS)

8. EUCAST proposed changes in the definition of the intermediate category

9. Revision of Expert rules (v 3.0). Intrinsic resistance and exceptional phenotypes tables 



Breakpoint table v7.0 	



AST - when there is no breakpoint?
EUCAST SOP 2016

• The breakpoint is “IE”
• The breakpoint is “—”
• The agent is not in the table
• The species is not in the table

	



When there are no breakpoints…

• Do not report “S”, “I” or “R”
– These are susceptibility categories based on evidence for or 

against favorable clinical outcome.

• Report an MIC with a comment or only a comment
– MIC is below or above the PK/PD breakpoint if available; 

– Compare MIC with breakpoints of a closely related organism 
if possible. 

	

Use common sense!!



PK-PD breakpoints, “–” and IE

▪ PK-PD (non species related) breakpoints are used only when there are no 
species-specific breakpoints or other recommendations (a dash or a note) 
in the species-specific tables. 

“–” indicates that susceptibility testing is not recommended as the species
is a poor target for therapy with the agent: isolates may be reported as R
without prior testing and PK-PD breakpoints should not be used

“IE” indicates that there is insufficient evidence that the organism or group is
a good target for therapy with the agent: 

- An MIC with a comment but without categorisation may be reported
- Eventually, PK-PD breakpoints can be used but, if available, also

taking into account ECOFFs



PK-PD breakpoints, “–” and IE

mg/L

S (≤) R (>)

A.baumanii ceftriaxone – –

PK-PD 1 2

mg/L

S (≤) R (>)

A.baumanii tigecycline IE IE

PK-PD 0.25 0.5



	

EUCAST breakpoints: new and reviewed/revised 

Ongoing 2017: Temocillin (pending regulatory decisions), carbapenems
(close to finalized), aminoglycosides and tigecycline

Antibiotic Breakpoints

Ceftazidime-avibactam New: Enterobacteriaceae, P. aeruginosa, PK/PD

Floroquinolones Revised: Enterobacteriaceae, P. aeruginosa, 
Acinetobacter spp., Staphylococcus spp. , β-haemolitic
and viridans streprococci, S. pneumoniae, H. influenzae

Colistin (together with CLSI) Revised: P. aeruginosa



CEFTAZIDIME-AVIBACTAM vs CEFTAZIDIME

▪ CAZ-AVI: CAZ + β-lactamase inhibitor (AVI) which inhibits Ambler class A, class C and 
some class D enzymes but not metallo-β-lactamases (class B)

▪ Indications for treatment in adults1: 
- complicated intra-abdominal infections
- complicated urinary tract infections, including pyelonephritis 
- nosocomial pneumonia, including ventilator associated pneumonia 
- infections caused by aerobic Gram-(-) organisms in patients with

limited treatment options 

▪ Dosage of CAZ-AVI: 2 g CAZ + 0.5 g AVI x 3 iv over 2 h 

1Summary of product characteristics. EMA



Organisms Antibiotic MIC breakpoints (mg/L) 

S ≤ R >

Enterobacteriaceae CAZ 1 4

CAZ-AVI 8 8

P. aeruginosa CAZ 8 8

CAZ-AVI 8 8

PK-PD breakpoints CAZ 4 8

CAZ-AVI 8 8
For susceptibility testing, avibactam is fixed at 4 mg/L

▪ Dosages                CAZ:      1 g (standard) -2 g (high) x 3 IV 

CAZ-AVI: 2 g CAZ + 0.5 g x 3 IV over 2h 

CEFTAZIDIME-AVIBACTAM vs CEFTAZIDIME



▪ Probability of target attainment (PTA) of T>MIC was 50% (1-log kill) for both drugs, 
but for CAZ-AVI, unlike CAZ, 2 h extended infusion was considered

▪ For Enterobacteriaceae

- CAZ PK-PD breakpoints (≤4 / >8 mg/L) were reduced to ≤1 / 4 mg/L to
avoid ESBL producers with MICs of 2-4 mg/L reported as S and with 
8 mg/L reported as “I” due to clinical data of failure

- CAZ/AVI is doubling CAZ dose, additionally extended infusion (2 h) is used

▪ For P. aeruginosa

- CAZ “S” breakpoint (4 mg/l) was increased one dilution (8 mg/L) to avoid
dividing the wild type distribution and was the same for CAZ-AVI (8 mg/L)

CEFTAZIDIME-AVIBACTAM vs CEFTAZIDIME



P. aeruginosa (N=2,208)Enterobacteriaceae (N=13,949)

PTA analysis overlaying MIC distributions (global surveillance data*) 
against Enterobacteriaceae and P. aeruginosa

Global Surveillance Study, AZ. 2013

CEFTAZIDIME-AVIBACTAM vs CEFTAZIDIME



FLUOROQUINOLONE BREAKPOINTS 

▪ Previous breakpoints established during harmonization process with a 
compromise of microbiological, PK-PD and clinical data available  

▪ New breakpoints established according to

- Pharmacodynamic targets for fluoroquinolones as a class1

- Monte Carlo simulations for each compound1

- Probability of target attainments1

- PK-PD breakpoints with recommended doses
- Requirements to avoid splitting wild type distributions
- Clinical data relating MIC to outcome (if available)

Approved (Sept 2016) after consultation (June 2016) and published Jan 2017, also
discussed at CLSI and approved in Jan 2017 (they will be published in 2018)

1USCAST. Quinolone In Vitro Susceptibility Test Interpretive Criteria Evaluations. Version 1.2, 2017. http://www.uscast.org



MIC breakpoints (mg/L)

≤2016 ≥2017

S ≤ R > S ≤ R >

PK-PD breakpoints CIP 0.5 1 0.25 0.5

LVF 1 2 0.5 1

E. coli CIP 0.5 1 0.25 0.5

LVF 1 2 0.5 1

P. aeruginosa CIP 0.5 1 0.51 0.51

LVF 1 2 11 11

S. aureus CIP 1 1 11 11

LVF 1 2 11 11

S. pneumoniae CIP 0.5 1 - -

LVF 2 2 21 21

1high dose should always be used

FLUOROQUINOLONE BREAKPOINTS 



Percent probabilities of CIP and LVF PK-PD target attainments based on free-drug 

AUC:MIC ratio targets relative to the MIC distribution for P. aeruginosa

PK-PD breakpoint indicates S ≤0.5 mg/L. 
R (>0.5 mg/L) is based on a high dose

S breakpoint (>0.5 mg/L), based on a high dose, was
increased (>1 mg/l) to avoid spliting WT distribution

S   /    R
≤0.5  / >0.5

S   /    R
≤1   /   >1

1USCAST. Quinolone In Vitro Susceptibility Test Interpretive Criteria Evaluations. Version 1.2, 2017. http://www.uscast.org

FLUOROQUINOLONE BREAKPOINTS 



Percent probabilities of CIP and LVF PK-PD target attainments based on free-drug 

AUC:MIC ratio targets relative to the MIC distribution for S. pneumoniae

R breakpoint (>1 mg/L), based on a high dose, was
increased (>2 mg/l) to avoid spliting WT distribution

CIP is a por agent for S. pneumonae. PTA is
too low even when a high dose is used

S   /   R
- /   -

S   /    R
≤2   /   >2

1USCAST. Quinolone In Vitro Susceptibility Test Interpretive Criteria Evaluations. Version 1.2, 2017. http://www.uscast.org

FLUOROQUINOLONE BREAKPOINTS 



COLISTIN BREAKPOINTS IN P. aeruginosa

▪ Joint EUCAST-CLSI Working Group to review breakpoints for polymyxins (2013 - )

▪ 2016: colistin breakpoints for Enterobacteriaeae (S ≤2 mg/L, R >2 mg/L)

▪ 2017: Reduction of colistin breakpoints in P. aeruginosa from S ≤4 mg/L, R >4 mg/L
to S ≤2 mg/L, R >2 mg/L

- MIC distributions data: 

- ECOFF = 4 mg/L
- 3% of isolates >2 mg/L

- PK/PD data



- Colistin PK/PD data: 

- fAUC24/MIC represents the PK/PD parameter

- target fAUC24/MIC for efficacy based on the thigh infection model is equal to 12 
- includes most of the individual fAUC24/MIC values observed for stasis

and 1-log kill (it also approximates to the average values for 2-log kill)

- target attainment rates exceeded 90% for strains with MICs of 0.5 mg/L, and
similarly for strains with MICs of 1 mg/L except at the highest creatinine clearances
observed, i.e. greater than 121 mL/min

- target attainment for strains with MICs of 2 mg/L, EMA dosing recommendations
perform satisfactorily in patients with creatinine clearances ≤76 mL/min, but drops
steeply in highest renal function groups and exposures is not adequate for strains
with MICs of ≥4 mg/L

COLISTIN BREAKPOINTS IN P. aeruginosa



Another examples of changes
	



EUCAST Breakpoint Table v 7.1, 2017

S ≤ R > S ≥ R <
Fosfomycin iv 322 322 200B

24C,D 24C,D

Fosfomycin oral (uncomplicated UTI only) 322 322 200B
24C,D 24C,D

MIC breakpoint 

(mg/L)

Miscellaneous agents Disk 

content 

(µg)

Zone diameter 

breakpoint

(mm)

Enterobacteriaceae

2. Agar dilution is the reference method for fosfomycin. MICs must be determined in the 
presence of glucose-6-phosphate (25 mg/L in the medium). Follow the manufacturers' 
instructions for commercial systems.

B. Fosfomycin 200 µg disks must contain 50 µg glucose-6-phosphate.
C. Zone diameter breakpoints apply to E. coli only. For other Enterobacteriaceae, use an 
MIC method.
D. Ignore isolated colonies within the inhibition zone.



Reading of fosfomycin zones

b) c) d)

No zone

a)

a-c) Ignore all colonies and read the outer zone edge
d) Record as no inhibition zone

Ignore isolated colonies within the inhibition zone and read 
the outer zone edge.



Calibration of fosfomycin disk diffusion test

• Agar dilution MICs were used as reference
– All isolates with fosA genes according to WGS had fosfomycin MICs ≥128 mg/L

• Ignoring colonies within the inhibition zones (fosfomycin 200 µg disks with 
50 µg G6P) for E. coli:
– Reproducible results
– Good correlation with agar dilution

• The reading instructions were validated at 9 laboratories 

• Other Enterobacteriaceae and P. aeruginosa to be evaluated during 2017
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Changes in cefoxitin breakpoint 
for staphylococci

	

Breakpoint table 7.1 released later
Staphylococcus spp. - Cefoxitin screen for S. epidermidis (zone diameter) revised
Staphylococcus spp. - Cefoxitin screen for S. pseudintermedius replaced with oxacillin (DD)



Screen for methicillin resistance in staphylococci

EUCAST breakpoint table v 7.1

B. If coagulase-negative staphylococci are not identified to species level use zone diameter 
breakpoints S≥25, R<25 mm.
E. Cefoxitin screen for methicillin resistance in S. pseudintermedius is less predictive of the 
presence of mecA than in other staphylococci. Use the oxacillin 1 µg disk with zone 
diameter breakpoints S≥20, R<20 mm to screen for methicillin resistance. 

Cefoxitin (screen), S. aureus  and coagulase-negative 

staphylococci other than S. epidermidis

Note3,4 Note3,4 30 22A,B 22A,B

Cefoxitin (screen), S. epidermidis Note4 Note4 30 25A,B 25A,B

Cefoxitin (screen), S. pseudintermedius NA NA 30 NoteE NoteE
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Breakpoints for Aerococcus 	



AST of colistin – dilution methods

• Broth microdilution (BMD)
– International reference method (ISO 20776-1)
– Sulphate salts
– Standard polystyrene trays
– No additives or pre-treatment of plates

– In-house prepared or commercial plates

• Agar dilution
– To be evaluated

For BMD, see EUCAST Guidance 
Documents
www.eucast.org/guidance_documents/

http://www.eucast.org/guidance_documents/


AST of colistin – diffusion methods

• Gradient tests?
– Etest, bioMérieux
– MIC Test Strip (MTS), Liofilchem
– Poor correlation with reference BMD
– Warning on www.eucast.org

• Disk diffusion?
– Poor separation between resistant and susceptible isolates

• The poor performance of diffusion tests is probably due to poor diffusion 
of colistin in agar.

http://www.eucast.org/


EXPERT RULES DOCUMENT PARTIALLY UPDATED

▪ Intrinsic resistance tables 

▪Exceptional resistance phenotypes tables 

▪Expert rules tables 



▪ The new intrinsic resistance & exceptional resistance phenotypes tables (v3.1) have 
invalidated these tables in the expert rules document (v2.0) 

▪ Although expert rules tables (IF… THEN…) (v2.0) are presently being  reviewed, they 
still be applied unless there is arguments against using them 

- aminoglycoside rules (12.7 to 12.10) might be deleted as clinical evidence is scarce. 
They can be used for “interpretive reading” (inference of resistance mechanisms) 

EXPERT RULES DOCUMENT PARTIALLY UPDATED



EXPERT RULES: INTRINSIC RESISTANCE

▪ Intrinsic resistance tables from Expert rules were reviewed by EUCAST-SC, 
approved after general consultation an published Sept-2016 (v3.1)  

▪ Intrinsic resistance, as opposed to acquired and/or mutational resistance, is a 
characteristic of all or almost all isolates of the bacterial species

▪ For a clinical point of view, the drug is considered clinically useless, they can be 
reported as “R” and susceptibility testing is unnecessary

▪ Absence of detectable resistance when intrinsic resistance should be present 
suggests misidentification or an error on susceptibility testing

Exceptions might occur due to rare mutations, insertions and or/deletions 
affecting gene expression rendering susceptibility to the drug in question
Even if a ‘susceptible' result is confirmed, the drug use is not recommended 



INTRINSIC
RESISTANCE

http://www.eucast.org/expert_rules_and_intrinsic_resistance/



S / R
ECOFF

EXPERT RULES: INTRINSIC RESISTANCE



INTRINSIC RESISTANCE

ECOFF

S / R
ECOFF

ECOFF

S / R



ECOFF

▪ Clinical breakpoints for FOX have not been defined. Enterobacteriaceae “intrinsically R” to FOX produce a 

chromosomal inducible AmpC β-lactamase (AmpC) responsible for higher FOX MICs when compared with 

species lacking production of this enzyme

▪ Some Enterobacter spp. lack AmpC (i.e. E. gergoviae) and cannot be considered “intrinsically R” to FOX

EXPERT RULES: INTRINSIC RESISTANCE



ECOFF

▪ If clinical breakpoints for FOX are stablished, an expert rule for M. morganii will be needed: 

- “IF susceptible to cefoxitin THEN report resistant for this antibiotic”

EXPERT RULES: INTRINSIC RESISTANCE



▪ Increasing use of MALDI TOFF and growing speciation will enlarge the number 
of species for which intrinsic resistance should be define 

▪ For this objective, it will be needed

- MIC distributions following EUCAST Subcommittee on MIC distributions

and epidemiological cut-off values (ECOFFs)” recommendations 1

- Testing for resistance mechanism at molecular level 

- Clinical correlations (MIC and outcomes) if available 

1MIC and ECOFF Subcommittee discussion document v3, 
http://www.eucast.org/documents/consultations/

EXPERT RULES: INTRINSIC RESISTANCE



EXPERT RULES: EXCEPTIONAL RESISTANCE PHENOTYPES

▪ Phenotype of resistance of a bacterial species to a particular antimicrobial agent 
that has not yet been reported or are still very rare 

▪ They may change as resistance may develop and increase over time and also 
geographically as a very rare phenotype in one hospital/area/ country may be 
common in another 

▪ New version has mostly removed “exceptional susceptible phenotypes” (i.e. E. 
faecium ampicillin susceptible) as this might vary among countries

▪ Exceptional resistance phenotypes should be checked, as they may also indicate 
an error in identification or susceptibility testing

If confirmed locally, it should be further studied to confirm and sent to a
reference laboratory (or other with expertise) or independent confirmation



Exceptional resistance phenotypes for Gram-positives

http://www.eucast.org/expert_rules_and_intrinsic_resistance

EXPERT RULES: EXCEPTIONAL RESISTANCE PHENOTYPES



Warnings on EUCAST website
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AFST publications 	



Resistance mechanisms guidelines update
	

also includes…

- Colistin resistance in Enterobacteriaceae

- Carbapenem resistance in P. aeruginosa

and Acinetobacter

www.eucast.org



EUCAST: Detection or resistance mechanism

Resistance mechanisms of clinical and/or 
epidemiological importance

Required for
AST categorization 

Infection
control

Public
health

ESBL producing Enterobacteriaceae No Yes Yes

Plasmid AmpC in Enterobacteriaceae No Yes Yes

Carbapenemase producing Enterobacteriaceae No Yes Yes

Colistin resistance in Enterobacteriaceae Yes Yes Yes

Carbapenem resistance in P. aeruginosa
and Acinetobacter spp.

No Yes Yes

Methicillin-R S. aureus (MRSA) Yes Yes Yes

Glycopeptide non-susceptible S. aureus Yes Yes Yes

Vancomycin resistant E. faecium/E. faecalis Yes Yes Yes

Penicillin non-susceptible S. pneumoniae Yes No Yes
http://www.eucast.org/resistance_mechanisms/

https://www.federalregister.gov/documents/2013/06/12/2013-13865/establishing-a-list-of-qualifying-pathogens-under-the-food-and-drug-administration-safety-and
http://www.who.int/medicines/publications/global-priority-list-antibiotic-resistant-bacteria/en/



M. tuberculosis AST 	



http://www.eucast.org htpp://brcast.org.br/
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