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EUCAST system-breakpoint

drug exposure higher without significant toxicity, 
can still achieve killing of low resistant organism

Breakpoint should NEVER split wide type

• ECOFF  MIC distribution
• PK/PD cut-off(s)
• Clinical outcome data

to confirm that indications and 
dosage regimens are correct



EUCAST Reference method- ISO 20776-2:2021

ISO 20776-2:2021

• Broth microdilution technique
• Rapidly growing aerobic bacteria

• 2.5-5% lysed horse blood for Streptococcus
spp.

• agar dilution method 
• Anaerobes

• Fastidious organisms such as Neisseria spp.



Bartoletti M et al. Clin Microbiol Infect. 2022

ISO 20776-2 (2021) - Clinical laboratory testing and in vitro 
diagnostic test systems - Susceptibility testing of infectious 
agents and evaluation of performance of antimicrobial 
susceptibility test devices -
Part 2: Evaluation of performance of antimicrobial susceptibility 
test devices against reference broth micro-dilution.



MIC variation among wild type

• range of MICs within the wild type is 
largely a consequence of technical 
variation

• biological differences playing lesser 
part. 

• normal for the wild type MIC 
distribution to span 3-5 two-fold 
dilution steps

• Breakpoints should not split wild type 
MIC

• Reporting wild type MIC is NOT very 
usefulreflect technical variability

• Even less useful when unvalidated 
method other than ISO standard BMD 
is used

Wild type

ECV

R

Breakpoint for non-
meningitis

S

S, Increased 
exposure

High dose 
overcome 
low level 
resistant

Breakpoint for 
meningitis



• routine clinical laboratories cannot determine MICs with sufficient accuracy 
to guide dosage due to inherent assay variation in the MIC test

use of an MIC obtained by a single MIC determination is inappropriate
especially within the ECOFF

Mouton JW et al. J Antimicrob Chemother. 2018



1. How to interpret the EUCAST

breakpoint table



This will affect your antibiogram!

Improve PK/PD by at least one MIC step

• Increased individual dose / higher frequency of dosing 

• Mode of administration (oral to IV, injection to infusion)

• Physiological concentration of the agent at the site of 
infection (urine)

≠ SDD





Breakpoint interpretation

DD zone size 20-22: S, increased exposure

No standard dose regime suggested, use high dose regime 

NOT an agent for treatment of PAER

Insufficient data, no breakpoint

Recommended drug regime in EUCAST

AGENT NOT suitable for treatment, AST not recommended; 
can considered as resistant if ST requested

S: standard dosage

Breakpoints in brackets distinguish between isolates 
without and with phenotypically detectable resistance 
based on ECOFFs 

but for a specific indication clinical evidence as 
monotherapy is usually lacking or in combination 
with another active agent or measure they may still be 
used. 
Isolates with resistance can be reported R 
Reporting S or I if considered necessary, there should be a 
comment to explain the need for adjunctive measures.

Disk contents in EUCAST and CLSI are mostly identical
but exceptions occur 



ATU: area of technical uncertainty

How to handle?

• Repeat the test – only if a technical error is suspected 

• Perform an alternative test – perform an MIC or a genotypic test 

• Downgrade the susceptibility category – from S→I, I→R or S→R 

• Include the uncertainty as part of the report – categorise according to the breakpoints and add a comment 
on uncertainty 

• Omit an uncertain result – report blank with a comment on uncertainty if alternative agent available

to prevent false susceptibility



Expected resistant phenotypes

Expected susceptible phenotypes



Expert rules            help problem solving in some ST dilemma



2. How can EUCAST methods 

facilitate our ST testing?



Disk diffusion breakpoint available in 

some organisms only in EUCAST

B. pseudomallei Bacillus spp. other than B. anthracis        Corynebacterium spp.

Aerococcus urinae



Anaerobic ST

• Agar dilution as gold standard for both 
CLSI/EUCAST

• BMD only for Bacteroides in CLSI

• Increasing resistance esp for Bacteroides spp.

• Polymicrobial infections are common; consider 
whether all isolated anaerobes need testing

Metallo-beta-lactamase cfiA
nim-genes encoding nitroimidazole reductase



CLSI: breakpoint same for different anaerobic spp.
EUCAST: Genus specific breakpoint



ECOFF of Bacteroides spp. are different from Prevotella spp.

MIC distribution/ECOFF of organism is an important component of setting up breakpoint



EUCAST: Examples of calibration vs agar dilution 



Anaerobic ST-technical requirement

• Ignore any faint haze within the inhibition zone 
• read the most obvious zone. 
• Ignore haemolysis
• Isolated colonies within the inhibition zone should be taken 

into account (esp clindamycin)
• DO not extend incubation time





Increased QC requirement

• Ranges: allows for day to day 
testing variation

• Target :mean values from 
repeated measurements 
should be optimally ±1mm

• EUCAST recommends daily QC 
or at least 4 times/week



H. Influenzae

• CLSI: removal of AUG disk diffusion breakpoint

• Ampicillin/Augmentin ST discrepancy with cefuroxime 



Detect Beta-lactamase negative HINF due to PBP3 mutation

Resistance due to changes in PBP3 can be defined as low-level



• Some strains of H. influenzae with PBP3 mutations have ampicillin MICs as low as 0.5 mg/L 
• many others group around the susceptibility breakpoint (i.e. ≤1 mg/L).
• Gradient strips can underestimate the MIC

Ampicillin NOT sensitive enough to pick up low level resistant BLNAR strains



Benzylpenicillin screening disk by EUCAST

Abx ST result

Ampicillin IV S

Augmentin IV S

Cefuroxime IV S

Cefuroxime/amp/AUG 
Po

S, increased exposure

Abx ST result

Ampicillin IV R

Augmentin IV R

Cefuroxime IV R

Cefuroxime/amp/AUG 
Po

R



PO augmentinS, increased exposure

Abx ST result

Ampicillin IV R

Augmentin IV R

Cefuroxime IV R

Cefuroxime/amp/AUG Po R

Abx ST result

Ampicillin IV R

Augmentin IV S

Cefuroxime IV S

CXM/AUG Po S, ↑Exp



S.pneumoniae: 
Warning on Gradient test on underestimation of penicillin MIC compared to reference method

The bias unfortunately occur near 
the breakpoint



Streptococcus pneumoniae: 
OXA disc predict susceptibility of beta-lactams (include meningitis)



Cefiderocol-DDT standardized unsupplemented Mueller–Hinton agar plates

2
1
-
2
3

ATU 20-21
ATU 21-23

IE

ZD>17mm correspond to MIC<2ZD>20mm correspond to MIC<0.5

Downgrade the ST category in ATU: This drug is usually the last resort





What to do if there is no breakpoint

• Disk diffusion test NOT interpretable

• Do MIC with a reliable method
• Gradient tests can only be relied on when validated for the species and agent, 

either by the manufacturer or by the user, and with simultaneous QC

• A gradient test developed and validated for one species cannot automatically 
be trusted with another species.

• Use ECOFF finder to infer whether the drug is likely/unlikely to be 
effective
• If above ECOFF, less likely to be effective

• If below ECOFF, may/may not be effective



MIC distribution data and ECOFF finder



ECOFF finding

“Formal categorising of the susceptibility of the organism is not 
possible. A cautious interpretation suggests that the agent may 
be considered for therapy.”

Formal categorising of the susceptibility of the 
organism is not possible. The MIC suggests that the 
agent should not be used for therapy”. 



Aerobic organisms

Anaerobic organisms

The proposed values are based 
1. a compromise between current EUCAST susceptible (S or I) breakpoints for species 

already in the tables
2. wild type distributions for microorganisms when available
3. PK/PD breakpoint



Conclusion

• EUCAST provide well-validated breakpoints for AST

• Different interpretation for “I” in EUCAST from CLSI (susceptible; increased exposure)
• Many organisms only with “S, increased exposure” breakpoint

• ATU provide technical buffer to avoid VME. 
• Test with alternative method or just downgrade the ST category

• BMD is the gold standard MIC testing method in EUCAST, with considerable technical 
variability

• Commercials/Gradient strips needs to be validated to be reliable. Discrepancy/bias with BMD 
is common
• Disk diffusion test is a very reliable test, DO-NOT be over-confidence on MIC result 

• Disk diffusion breakpoint available for common anaerobes

• Disk diffusion screening test for many organisms for discriminating S and R

• Strict and more frequent QC requirement for EUCAST

• ECOFF finders available to help interpret ST result for those organisms without breakpoint


