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Abstract

Clinical and Laboratory Standards Institute (CLSI) M100 ‘Performance Standards for
Antimicrobial Susceptibility Testing (AST)’ and the European Committee on AST (EUCAST)

‘Breakpoint tables for interpretation of MICs and zone diameters’ guidelines for conducting

and interpreting AST are revised yearly. The 2023 CLSI guideline introduces selective and
cascade reporting methods for antibacterial agents as a part of strengthening antibiotic
stewardship and changes in breakpoints for aminoglycoside (AG) in Enterobacterales and
AG and piperacillin in Pseudomonas aeruginosa. Main changes in EUCAST include revised
breakpoints for aminopenicillins in Enterobacterales, and detailed criteria reflecting the
clinical situation and antibacterial agent administration method.
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Introduction

A 2473 A& (antimicrobial susceptibility testing, AST)S A= F5oll wet AlgE &
Ao FRE Astal ANE siAS 7|2 Asliok . ofo] tigt 7|Eo R tjEA o R
AH&-E]= Z19] Clinical and Laboratory Standards Institute (CLSI)2} the European Committee on AST
(EUCAST)?] 7|& 2.2, & 7kA] 57 ullid 7174 o] o] Foi3th. Z|2] CLSIZH EUCAST 7730

E42 AR 1, A7kl skalo] o] @7 1 83 ARIA|o thet ol sk At g
CLS|
ASTO] Al3ix} T=of] thst CLSIS] A& Q1 CLSI M100, Performance Standards for AST-2 B 7H

Az2tefo] o] Zof x|, 2023H0jl= 7 331ko] Z7FE|QITH1]. CLSI M100- T2 CLSIe] &)1}
ORI 2 M E7FEC) AP ol S Bl A IRE 1L, 5 apgntet ghe] 22 A A
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W h= E740] QloH, st dn a8 53] 2 oA 717 2H-& A7ishut 2], A - 9] A
= H3to] thgt 7H.2(Overview of Changes)S- THEM, CLSIM100 77 33%2] 2 71 A

Table 1. Breakpoints revision in CLSIM100

- . Disk diffusion (mm) MIC (pg/mL)
Organism Ant;“;‘t’b‘al Report  Tier 2022 2023 2022 2023
= s 1 R S I R S I R s 1 R
Enterobacterales  Amikacin 2 217 1516 <14 220 1719 <I6 <6 32 =64 <4 8 =16
Gentamicin A1 =15 134 <12 =18 1517 <I4 <4 8§ 216 <2 4 =8
Tobramycin 2 215 134 <12 =17 136 <12 <4 8§ 216 <2 4 =8
Plazomicin -3 =18 1517 <14 <2 4 =8
Amikacin B U =17 1516 <l4 =17 1516 <14 <16 32 =64 <16 32 =64
Gentamycin A - =15 B4 <2 - - - <4 8§ =16 -
Pseudomonas  Tobramycin A1 =15 134 <12 =19 1318 <2 <4 8 216 <1 2 <4
aeruginosa .
Piperacillin 0 ¥ 220 1520 <14 =2 1821 <17 <16 3264 =128 <6 32 =64

Piperacillin-tazobactam

A 1 >21 1520 <14 >22 1821 <17 <164 32/4-64/4 >128/4 <16/4 324 >064/4

“agents reported only on organisms isolated from the urinary tract; *designated with an asterisk as ‘other”.
Abbreviations: CLSI, Clinical and Laboratory Standards Institute; MIC, minimum inhibitory concentration; S, susceptible; I, intermediate; R, resistant; O, other.

F9 52| AST B 7] F(breakpoint)®] ¥13HS A HH Enterobacterales] aminoglycoside
(AG)2} Pseudomonas aeruginosa2] AG®} piperacillin 74 2 2] ¥ 7 0] £ 0|t} 4] Enterobacterales
o] AG W7|2] ¥igh= 2017'd 5] 211d71A] 22 Enterobacterales 9,809501] tgh AGS] &
d HelE ety 7IRte 7 FASH A amikacin®] 2/ H 9| A8 w) 2A] 7HAS
HHA[3], plazomicin 7| I /Ad %Al (carbapenem-resistant Enterobacterales)oll A= ] A2 A|
"5 (minimum inhibitory concentrations, MICs)”} WA &A1 23] 7|RFsHATH3 4] o] = A
323o]| 4] Enterobacterales®] piperacillin-tazobactam (TZP)S] 7|5 7S 71t 5Ust 7o 2
[5], TZP2] 1] Al Z-0]eFa(Food and Drug Administration) T4 0% Q1 3.375g 3057} FE= 4.5¢ 34]
7F 59k 6AI7H 7HA Ay QUA), 90% o)A B 3ol EEE 4= Q1= MIC Fto] ZHh <8 pg/ml, <
16 pgmLR! 71 7|59 2 Enterobacterales] TZPOl| T3+ 57 H(intermediate, )2+ L/ (resistant, R)
O] MIC 7|8 % v} I ATHS). P aeruginosa©l| A1) tobramycin T 7|5 ¥Sh= 94 EUCAST
v120 B4 7123 53k Z 0 2 2011 F5E] 2016@7FA] SENTRY THA| A Z 2180 2F8 .0
P aeruginosa MIC7} 1 pg/mL ©1/391 210 2 tehd vl Q1 ATtH6). BFA 2O 2 P aeruginosa] TZP
471 W3k 23 outcome) 7|5 A/ TollA 7]E T 7]E0] A B ollSsHA] ZRTH

Ao B 7|2] ¥sHE dol A, cLSIM100 717 33%e] 7H 2 E4
AST Zz}e] B 31 XA of] AelZ] B 3 (selective reporting)2t THA|Z] B 11 (cascade reporting) S =
Ao|t}, F7}A| B antimicrobial stewardship] Q2H0 2 2+ 422 /|G S8, Heiz] H o] o

ek rfo
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Enterobacterales

|2 nitrofurantoin2: 2A] &2} Fol AR ESAL, daptomycin 57| HA A= THEA] &
o, 124t cephaE AR HEfEol| A HEcHA] = 52 U85 3310l 7]&sigi=t, o= ©]
A AL EY Ul 5 Lot B TA1A Ba19] Q)2 ffsf Al E7ol 2 HEE A=
], 7] A, B, C, D 59] A AAKE L7 (Test/Report Group) [5] 1, 2, 3, 4 S (Tier) -2 H7
SHICE AAVE LT 559 7 7HE2 713 FAfsH, S50 Adrol &R vk 37}
A}, o] & HAsHH, 15592 7|E AT LS/ or AT B s B P02 5f
€ 580l 2552 71E BE2Z, 7|29 12} HAKprimary testing)} FFE7FA| 2 7] 2 ZALo]
=), 15514 RY ‘474]?‘4 H5h= S0l 71 Aol wiet B4 AR B B o ot
Az g 4 ek 3552 HAlUVwtoll Thgh 71e] A-olut /l/defe] 2ol uet Hake
71R2A o A 4 &’A‘QL}, Aif= TAA Balof BHof 5h= et AlEolH, 4552 71
O] D} FUSHA| ALl A| AR A7} QIA, Eolet JtAl pd ] EH 2
€ 9o 2oz Hafstal ARE AEshe S0l olE KokstH, BAlA Bil=

Of A Al A4 FE 71z EA AAef gt il of 1.5 AAsh= Zd—i 2 EE%
35 e &} AU FHAAAE 1559 DA FHAIG F2 el AT U gLl 2
W= HE5h= Aolth o E S0, EnterobacteralesOll A 155 TtA2] cefiriaxone (CRO)O| RO|
%:L 9l cefepime (FEP) A1+S B 118 4= Ql oLt HI 2 CROO] 7+ (susceptible, S)°H 25
| FEP2 Z1$5HA] 9= ZAlolth(Fig. 1). ©, olwl] 1°53<] &2 el FaA7F sltiet=, |2
S RE WAl Ualoh U0k € U W AN 28 Qo2 Hgs
Fat Al 2443 (cumulative antibiogram) &7] AHEAlollE EalE Ap&7Fohd A
AFE AR S ARSlIoF f5-S WA 4> SATHS). CLSIM100 333ol|A = F5E M22 g
TA ERAAS B2A AQSHL QloH, 155 TtAle] WS A1 2™ Enterobacteralesol] A
+ cefotaxime, CRO, amoxicillin-clavulanic acid (AMC), ampicillin-sulbactam (SAM), TZP, ciprofloxacin
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amipicillin

cefazolin
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Tier 1 agents Tier2 Ti};r 1 and 2 agents Tier 3
cefepime cefiderocol
ceftazidime-avibactam
imipenem-relebactam
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narrower spectrum
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ertapenem
imipenem
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Fig. 1. Cascade reporting examples for Enterobacterales.
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(CIP), levofloxacin (LVX), trimethoprim-sulfamethoxazole (SXT)°| F7}=| 131, P acruginosa®ll A=
FEP, CIP, LVX©], Acinetobacter spp..= FEP®|, Burkholderia cepacia complex®l| A<= ceftazidime, LVX,
minocycline (MI)°], Z1.2] Enterobacteralesl| A1+ TZP, SXT7} 27| it mpx|ato 2 b d+t
o4 2] ¥ASh= Staphylococcus spp.Qll 4] doxycycline, MI, tetracycline, vancomycin®] 572} penicillin®]
255 oro] AU

EUCAST

i o] F0{ A= EUCASTS] AST T4 7] 71792 202318 T=0|| Breakpoint tables for interpretation
of MICs and zone diameters (version 13)°] Z7F=]31.0H, 6% 2640l 271421 v 13.10] BIZE] S
TH9]. EUCAST v 139] 71 2 7§ A2 EnterobacteralesOll A aminopenicillin (AP) A2 2] T4 7]
9| ¥istolnt. o] = CLSI2| 7§ Wt 5L 5HA| APL] 2F stk et A K7t 7 1tol wl10],
AP 7] 0] M| SH 20| " Qsljxirfo]r, AIFH O 2 Enterobacterales T 7| <=0l thsh 3
O] AP &H=2-2 AJE3}E| 2 ChTable 2). APS] T 7|2 2] 17 o]-9-= thea} 2}

- ampicillin (AM), SAM, amoxicillin (AMX), AMC 5 % AMAIZ 0 2 Thofet g 7 L 855
7V AP FFE

- 73 -8 AA| 2 A oy A 7he] A e

- AT AAZ AN A A7 ol 22 4 gl

-AMIFAMXQ] 744 ol S0l AM ZALE 2§

-AP2] YA -3-50] S ollMHE 5T SF7HA| A EA 0= vl theFet

Table 2. New breakpoints of aminopenicillins for Enterobacterales according to infection types and
formulations in EUCAST version 13

Disk diffusion (mm) MIC (pg/mL)
Aminopenicillins Formulations/Infection types
S I R S I R
Ampiciln gmwm only >4 - <3 8 - 36
Ampicillin-sulbactam v 14 ) <13 < i 16
Oral/uUTI only - - - -
Amoxicillin v <8 - >16
Oral/cUTI - <8 >16
Oral/uUTI only <8 - >16
Oral/other indications <8 - >16
Amoxicillin-clavulanic acid TV >19 - <18 <8 - >16
Oral/cUTI >19 - <18 - <8 >16
Oral/uUTI only >17 - <16 <32 - >64
Oral/other indications >17 - <16 <8 - >16

Abbreviations: EUCAST, the European Committee on Antimicrobial Susceptibility Testing; MIC, minimum
inhibitory concentration; S, susceptible; I, intermediate; R, resistant; IV, intravenous; uUTL, uncomplicated urinary
tract infection; cUTI, complicated urinary tract infection.
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AP7HH| R A A g4 oFshS 7H s Edof|A= APE QujAo] 7] ufEo] gy Zo]
+ 2 27+ (uncomplicated urinary tract infection, uUTI)2] x| &0f] A &5, 74t AMCo]| thst MIC
71221 S <32, R > 32 ngmLZ Sh= 212 HEsIA|TE A AMX THso|Lr 78 AM I
SAME] 7|& w4729 efgshe RAshs A S71= B350t 10]. 1HoE £
1AM, SAM®] MIC7} < 8 pg/mLR] Z</d o] QEASHA| ARE-E 4= Qlth AP= Ald 343
AR A 5ol F L5t AHEE =T, cllE SolAMCe] BAIA WS A 85
SHAIRE 748 AMC 2% Enterobacterales= Q19+ TH2 e o] M Al 74¢dof] A &35k= 72
Astal, obge o] U AR AMCOll Tt /g B F 0| ol 44 =]+= EnterobacteralesOl = 285
A| Qk=tt BHH AHFALRH 2 APO] 52 EF 5k T20| 7Hs ot R, Al 74 SollA] AR
& 4= Sl o] 5 uUTIONA Q] AMC 282 Alelsta T 7|3t 74 4 2fshH, AMa AMXS] R
T 7)1 MIC > 8 pg/mL-2 7rH 9] R oLt oA o BfRiof] Adglo] B 7ol 288 4~
A}, 5 AuiEALQ R0l A= BE 7 R ollA MIC 8 pgmL& 7|50 2 SO RE T2 4
At kAR B HollA = 749-2] 7 B Sh), 24 AM2 T A3 84 H (disk diffusion, DD)
I MICS] A-§0] B 7Hs3FARE AMXE MIC T 7Hs3hH, o] So] 71591 AMDD > 14 mm
S AMIFAMX MIC <8 pg/mLS] Z3}7F =Z2E]H, uUTA = AMIF AMXS] 215 S2, 2 27
+go] Aol 12, 2 A o] opd A2 U/ $lS(absence of R) 2.2 B 113HTHFig. 2).
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Fig. 2. Flowchart for implementation aminopenicillin MIC for Enterobacterales. AMC, amoxicillin-clavulanic acid; Tx, therapy; UTIL, urinary
tract infection; uUTI, uncomplicated UTI; MIC, minimum inhibitory concentration; S, susceptiblie; R, resistant; IV, intravenous; cUTI,
complicated UTL I, intermediate.
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Conclusion

ASTS] A 7|E 02 A HAAIZH 02 de] AF8E= CLSI? EUCASTS] 7]%-2 tid 7)7o]
o] FojZIt}. = 2|3 B antibiotic stewardship®] 7322} o wtAl| o] FofryH of| whE of5-5l-of2s}
o] 24l AT AHE-S Ridshe Wk 2.o] ekt £ o|ct. ofof| ulel, dre|EA B
A DA B 9 ApdEat Fofo) w2 7}7) o2 57|12 e] 28-S Akskar glct. o]
E AArelstato] 283517 Qs e d/datEste] 21 S Fojat ofujal, M okE ZA
B AJ2slo] W4z oot Bntoha) ol i Sl 21 E] M-S 95t 917 B4 A &=

95}t o] 2 53f antibiotic stewardship A eHhe A3H] 120t UWdd 3 2|48 9l A
2 7] o] 7155 ol uoF st

_(?L

4

ot

A 744 A1 (antimicrobial susceptibility testing, AST)2] A3} TH=of| that 2|2 2] Clinical
and Laboratory Standards Institute (CLSI) M 100, Performance Standards for AST®} the European
Committee on AST (EUCAST) Breakpoint tables for interpretation of minimum inhibitory concentrations
and zone diameters-= T 7§74 o] o] Fo{ Xt} 2023 %= CLSI A%< antibiotic stewardship 7
sto] deto 2 tA|e] Hejd H ol ohA|A B HbHo] Q%] Enterobacterales®]
aminoglycoside (AG), Pseudomonas aeruginosa2] AGS} piperacillin 7| € 2] 7 7| ol H3}7} LS
EUCASTS] ¥ ¥7 A}&2 EnterobacteralesOl| 4] aminopenicillin®] T 7|5=2] ®HSE2, AT
2 A Fol RS RIg et Al SHE w7 7]50] AAI= Qi
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