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Abstract

Clinical and Laboratory Standards Institute and European Committee on Antimicrobial
Susceptibility Testing (EUCAST) clinical breakpoint tables are commonly used as guidelines for
the interpretation of antimicrobial susceptibility testing results. These are updated annually
to reflect new and revised antimicrobial susceptibility breakpoints. EUCAST v.12.0, which
was published in January 2022, presents updated meropenem-vaborbactam breakpoints
for Enterobacterales and Pseudomonas aeruginosa. It also suggests new breakpoints of
susceptibility to various antibiotics for Vibrio spp. Flow charts were updated for Streptococcus
pneumoniae and Haemophilus influenzae, and the breakpoints for anaerobic bacteria were
divided according to each species. Furthermore, recommendations were made for cases
without antimicrobial susceptibility testing breakpoints and links to several rationale and
guidance documents were provided for technical convenience.
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Introduction
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Changes from EUCAST v.11.0

1. General change
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2. New tables, new / revised breakpoints, area of technical uncertainly (ATU)

1) New breakpoints, new tables

EUCAST v.12.00|A] 2§ FA] 71 81141 7]%-2 carbapenem} cyclic boronic acid [3-lactamase
inhibitor®y A A1 meropenem-vaborbactam®]] ti3t tyA T SHate] s 7|F0 2 o]=
Enterobacterales, P. aeruginosa®l| 4] Table 12} 20| 2-2-=| ATk

Table 1. New meropenem-vaborbactam breakpoints in Enterobacterales, P.aeruginosa

Organism Breakpoint S> R< ATU
Enterobacterales Zone diameter 20 29 15-19
P acruginosa ne diameter (mm) 14 14 -

Abbreviations: S, susceptible; R, resistance; ATU, area of technical uncertainly .
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o= w0l thsl A= meropenem®l] W14 Q1 74-9- meropenem-vaborbactam ™= W}/Ad 2.2 H 1151
meropenemel] U/g ] obd 7-2-olli= F7F4Q1 A HE Qslthe 2l v 37 Al

o[t 7oA ME2Z A7 |EHEE TUS #E= & 717373 Vibrio spp.o|™ &7/ 7
% 7|Eolle T 71 glol 1% 24 B % FF o2 FEsto] i 7| EEE A|AlSIR
O} BUCAST v.12.00l| A= 7} 5 Bacteriodes spp., Prevotella spp., Fusobacterium necrophorum,
Clostridium perfiingens, Cutibacterium acnes, Clostiridiodes difficile®]| thet 814 7|2 E- A|AlstaL Q)
o}, 7} w51 ol g Pt Al Q] EF-= Table 22H 2T

Table 2. New EUCAST v.12.0 clinical breakpoint organism-antimicrobial agent for anaerobic bacteria

ox oE

Organism Antimicrobial agent

Bacteroides spp. Piperacillin-tazobactam, Meropenem, Clindamycin, Metronidazole

Prevotella spp. Benzylpenicillin, Piperacillin-tazobactam, Meropenem, Clindamycin,
Metronidazole

F necrophorum Benzylpenicillin, Piperacillin-tazobactam, Meropenem, Clindamycin,
Metronidazole

C. pertiingens Benzylpenicillin, Piperacillin-tazobactam, Meropenem, Vancomycin,
Clindamycin, Metronidazole

C. acnes Benzylpenicillin, Piperacillin-tazobactam, Meropenem, Vancomycin,
Clindamycin

C. difficile Vancomycin, Metronidazole, Fidaxomicin

Abbreviation: EUCAST, European Committee on Antimicrobial Susceptibility Testing.

Vibrio spp.2] 7% aAl7|E2 48715t w5+ V. alginolyticus, V. cholerae, V. fluvialis, V.
parahaemolyticus} V. vulnificus©|™ 3l|'d FA|= piperacillin-tazabactam, cefotaxime, ceftazidime,
meropenem, ciprofloxacin, levofloxacin, pefloxacin, azithromycin, erythromycin, doxycycline, tetracycline,
trimethoprim—stﬂfamethozaxoleol o},

2) Revised breakpoints

Enterobacterales, Pseudomonas spp., Acinectobacter spp.2] colistin®] THSF e Z] 0|2k S]A 1w 5fjA] 7]
ol Qloti= & 7|1EAE T E she 27U E o m Ui 0] 2]e] gholl thsiA = 22l
A AF3tatet o] Bl A| )5 @9t} 7h 5 7W A 1A 7|23 ATU 42 Table 33+ 2t

3. New format for flow chart

S. pneumoniae®] beta-lactam A Al U/gell Tt oxacillin A1 EZA} flow charti= o] E.T} ZHes}A]
#I7JE| T 213 Ugo] ZAAIEIZIT} Oxacillin AHZAIOIA beta-lactam U 7] 0] S ETHAL o
A== BSollM (@A 271 <20 mm -2 MIC> 0,06 mg/L) AAITH] 27]0]] whe} 341 o] w4k
o] geb 4 9] o o] 2 L= 7]%0] 7]Z 8 mm U] 2ol A 9 mm B]PHO & 819 mm= 9-19 mm
2 Fig. 13} Zho] WA=t

H. influenzaeo)1 4] beta-lactam ] U301 gt benzylpenicillin A1 7} flow chartis 7]22} Uf
8/30] fgk= glon o] Bk HASH el 2 W7 = Sl ThFig. 2).
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Table 3. Revised EUCAST v.12.0 clinical breakpoints
(A) Disk diffusion method: revised zone diameter breakpoints (mm), ATU

Organism Antimicrobial agent S> R< ATU
P, aeruginosa Meropenem (indications other than meningitis) 20 14 -
Meropenem (meningitis) 20 20
Pseudomonas spp. Levofloxacin 50 18
S. epidermidis and S.lugdunensis Cefoxitin (screen only) 27 27 27
S. aureus Amikacin 15) 15)
Coagulase-negative staphylococci Amikacin as) 15
Tobramycin 20) 20)
Staphylococcus spp. Erythromycin (screen only) 21 21
Clindamycin 22 22
Tetracycline (screen only) 22 22
Tedizolid 20 20 19
Rimfampicin 26 26
Streptococcus group A,B,C, and G Tetracycline (screen only) 23 23
Rimfampicin 21 21
S. pneumoniae Ampicillin (indications other than meningitis) 22 19
Tetracycline (screen only) 25 25
Rimfampicin 22 22
H. influenzae Cefotaxime (meningitis) 27 27 25-27
Cefotriaxone (meningitis) 32 32 31-33
Tetracyline 25 25
M. catarrhalis Tetracyline 26 26
B. pseudomallei Tetracycline (screen only) 23 23 -
(B) Broth microdilution method: revised MIC breakpoints range (mg/L)
Organism Antimicrobial agent S < R >
Pseudomonas spp. Levofloxacin 0.001 2
S. aureus Delafloxacin (community-acquired pneumonia) 0.016 0.016
Delafloxacin (skin and skin structure infections) 0.25 0.25
Amikacin (16) 16)
Gentamicin ?2) ?2)
Tobramycin ?2) ?2)
Coagulase-negative staphylococci Amikacin (16) 16)
Gentamicin () ?2)
Tobramycin ?) ?)
Staphylococcus spp. Azithromycin 2 2
Erythromycin (screen only) 1 1
Clindamycin 0.25 0.25
Tetracycline (screen only) 1 1
Rimfampicin 0.06 0.06
Streptococcus group A,B,C, and G Tetracycline (screen only) 1 1
Rimfampicin 0.06 0.06
S. pneumoniae Ampicillin (indications other than meningitis) 0.5 1
Tetracycline (screen only) 1 1
Rimfampicin 0.125 0.125
H. influenzae Cefotaxime (meningitis) 0.125 0.125
Cefotriaxone (meningitis) 0.125 0.125
Tetracyline 2 2
M. catarrhalis Tetracyline 2 2

The revised part is indicated in bold type. Breakpoints in brackets are based on epidemiological cut-off.
Abbreviations: EUCAST, European Committee on Antimicrobial Susceptibility Testing; ATU, area of technical uncertainly; S, susceptible; R, resistance; MIC,
minimal inhibitory concentration.
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Fig. 1. Flow chart based on the oxacillin screen test for S.pneumoniae. MIC, minimal inhibitory concentration (This figure has been produced in

Streptococcus pneumoniae: Flow chart based on the oxacillin screen test for beta-lactam resistance
mechanisms to reduce the number of specific tests for beta-lactam agents

Oxacillin 1 pg zone diameter > 20 mm
(or benzylpenicillin MIC < 0.06 mg/L)

Mechanism: excludes all beta-lactam resistance mechanisms
Report susceptible (S) to beta-lactam agents for which clinical
breakpoints are available, including those with “Note”, and those
with meningitis breakpoints. Exception: Cefaclor is reported

“susceptible, increased exposure” (I).

No further testing required.

Oxacillin 1 pg zone diameter <20 mm
(or benzylpenicillin MIC > 0.06 mg/L)

Mechanism: beta-lactam resistance detected

Report: resistant (R) to benzylpenicillin (meningitis) and
phenoxymethylpenicillin (all indications).

For benzylpenicillin (indications other than meningitis), perform and
interpret MIC according to breakpoints.
For other beta-lactam agents, see below.

Oxacillin 1 pg zone diameter 9-19 mm

Report susceptible (S) without further testing to: ampicillin,
amoxicillin and piperacillin (without and with beta-lactamase
inhibitor), cefepime, cefotaxime, ceftaroline, ceftobiprole,
ceftriaxone, imipenem and meropenem.

For other beta-lactam agents, perform susceptibility testing for the

relevant agent and interpret according to breakpoints.

This guidance is also valid for meningitis breakpoints.

Oxacillin 1 pg zone diameter <9 mm

Perform susceptibility testing for the relevant agent and
interpret according to breakpoints.

This guidance is also valid for meningitis breakpoints.

part under ECDC service contracts and made available by EUCAST at no cost to the user and can be accessed on the EUCAST website www.

eucast.org.)

Haemophilus influenzae: Flow chart based on the benzylpenicillin (PCG) screen test for beta-lactam
resistance mechanisms to reduce the number of specific tests for beta-lactam agents
To take full advantage of the procedure, include the amoxicillin-clavulanic acid 2-1 pg disk, but read and interpret

only on beta-lactamase positive isolates.

A

PCG 1 unit zone diameter > 12 mm
Mechanism: excludes all beta-lactam resistance mechanisms

Report susceptible (S) to beta-lactam agents for which
clinical breakpoints are available, including those with
“Note”, and those with meningitis breakpoints. Exception:
Oral amoxicillin, oral amoxicillin-clavulanic acid and oral
cefuroxime are reported “susceptible, increased exposure” (I).

PCG 1 unit zone diameter <12 mm
Mechanism: beta-lactamase and/or PBP3 mutations
Further testing: test for beta-lactamase.

In meningitis, determine the MIC for the agent considered for
clinical use and interpret according to the clinical breakpoints.

No further testing required.

Beta-lactamase positive
Mechanisms: beta-lactamase with or without PBP3 mutations

Report resistant (R) to ampicillin, amoxicillin and
piperacillin (without beta-lactamase inhibitor).
For other beta-lactam agents, read the amoxicillin-
clavulanic acid 2-1 pg disk and interpret as below.

Beta-lactamase negative
Mechanism: PBP3 mutations

Perform susceptibility testing for the relevant agents and
interpret according to breakpoints.
For cefepime, cefpodoxime and imipenem, if PCG 1 unit
<12 mm and susceptible by agent disk diffusion test,
determine the MIC of the agent and interpret according to

/

Amoxicillin-clavulanic acid 2-1 pg > 15 mm

Mechanism: beta-lactamase only

Report susceptible (S) to agents (other than ampicillin,
amoxicillin and piperacillin) for which clinical breakpoints are
available, including those with “Note”, and those with
meningitis breakpoints.

Exception: Oral amoxicillin-clavulanic acid and oral
cefuroxime are reported “susceptible, increased exposure” (I).

the clinical breakpoints.

Amoxicillin-clavulanic acid 2-1 pg <15 mm
Mechanisms: beta-lactamase and PBP3 mutations

Perform susceptibility testing for the relevant agents and interpret
according to breakpoints.

For cefepime, cefpodoxime and imipenem, if PCG 1 unit <12 mm
and susceptible by agent disk diffusion test, determine the MIC of
the agent and interpret according to the clinical breakpoints.

Fig. 2. Flow chart based on the benzylpenicillin screen test for H. influenzae (This figure has been produced in part under ECDC service contracts
and made available by EUCAST at no cost to the user and can be accessed on the EUCAST website www.eucast.org.)
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Conclusion
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