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Background: Antimicrobial resistant continues to pose
a threat to public health. Therefore, rapid and accu-
rate antimicrobial susceptibility testing is very important.
The objectives of this study were to evaluate the
performance of the MicroScan system (Beckman
Coulter, USA) with newly developed Korean Antimi-
crobial Susceptibility Testing Panels (KSCM panels)
for antimicrobial susceptibility testing (AST) against
clinical isolates in South Korea.

Methods: Three KSCM panels were designed in this
study. For the performance evaluation, a total of
1,325 clinical isolates including 1,027 of Gram-neg-
ative bacilli and 298 Gram-positive cocci collected
from eight general hospitals in South Korea were
used. The results by KSCM panels were compared
with those by conventional methods.

Results: By KSCM-1 panel for Gram-positive cocci,
the rates of categorical agreement (CA) were >90%
in all the antimicrobials tested in this study. The rates

INTRODUCTION

T2 WAFe A WA ekt 35 SAIE
s AAAERD o] Flar glek. 2k FollA = methi-
cillin WA Staphylcoccus aureus (methicillin-resistant S. aureus,
MRSA)2} vancomycin WA Ak (vancomycin- resistant enter-
ococci, VRE) 50| A&H o0& A7} 53 9lar, ag-3A T
ol|A& extended-spectrum S -lactamase (ESBL) 234 AL

of major error (ME) were also <3%, and only three
very major error (VME) were identified; each of ampi-
cillin, tetracycline, and quinupristin-dalfopristin in en-
terococcal isolates. By KSCM-2 panel for
Enterobacteriaceae, the rates of CA were also above
90%, and those of ME and VME were less than 3%
and 1.5%, respectively. KSCM-3 panels for glu-
cose-non-fermenting Gram-negative bacilli, also
showed good agreement rates, i.e., CA rates >90%,
ME rates <3%, and VME rates <1.5%.

Conclusion: The newly developed three KSCM pan-
els for MicroScan system (Beckman Coulter) showed
excellent performance in AST against a large number
of clinical isolates, and they are applicable to clinical
microbiology laboratories. (Ann Clin  Microbiol
2019;22:61-70)
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(Korean  Global  Antimicrobial  Surveillance  System,
Kor-GLASS)9] Z3}o]] wk2" MRSAT 61%, VRE= 34%, ce-
fotaxime WAl Escherichia coli+ 35%%3.2™, 53] carbapenem
WA Klebsiella pneumoniae= ¥ 1%, CRPAY 33%, L2|aL
CRAB= 83%3ATH7I.

CHAlAS ol ©J3k 7hed 2 v o3} Ak o] e e
2 d9A glom, FelE el ek whE A3k g
A A AAE ARG StA| X 8ol wilg- Feslehg]. &
A 74 AL s A, vl s Ay 59 3
Alo] 7 AAHCE AXEo] glont w9 IFE
A bl Helslr] ol A o] ol 2% s 540
o] | AE Aol A &sl7]= ol gk webA], o
QB ABE AL E Asst A E o]Este] Al
A A Al et AE 3t AulE o] 83k dtAl 74
192 W2 ] F55 vl AIZE Hell AAbslar, 35
AR vl kXA S| A S 7122 so] RefEche A
o] glon}, Al A dldol E3ku]o] Qe ANt %
A7} 7Vsstels wdo] Qdrk Clinical Laboratory Standard
Institute (CLSI)®} European Committee on Antimicrobial Sus-
ceptibility Testing (EUCAST)2 mid 2+ FEH 2 o4k sk
E ARl whgela glo) A Al F9 Al T
A 72 S o] & vhedelA] X3t 757t vew, S A
o] mHE|A| ¢k 797} Wk Al R X EE
st A28 3FFAQ ceftaroline, tedizolid?} tHAIWA 23S
Ad X739 MZL gFAQl ceftazidime-avibactam, ceftolo-
zane-tazobactam £°| E&tE|o] QA ko Sulmonella T4
<] fluoroquinolone A|%d dFAS] A AU 7F E3hz]of
A ok wEdE AL o S Al b, A dAl
AE 9 )] A3 ko whie] ZAAEofof sluE, I
Aol = A A AL el Festt

MicroScan (Beckman Coulter, Brea, CA, USA)2 % 574
g Al A Alfe Aldsle AFs3h A EA] VITEK
system (bioMérieux, Marcy I’Etoile, France)Z} 7| <iljol| A
7P del AgER e gul F shdelth MicroScan
(Beckman Coulter)< v|2Fal |z 3] & 7|22 sla 9o
o, ARl wjFAITE ol F o e FRACE AHE Al
Algleg, 9 A3=  VITEK
(bioMérieux) Xt} 2| A|7ko] Zrh= thilo] glon}, F74k
W A GAA o] Atk Aol Gtk B adFellA=
MicroScan (Beckman Coulter)] 3714 &+FA| ZHpA i, &,
agrekdd  HEKSCM-1), A AT g
(KSCM-2), 8|3 £5% vjika a2hSAF 7Y (KSCM-3)
= TS 4 did el Al =32 CLSI M100-5282]
test group A8} BE 38 7 Y5 sl9lon], el Ee] 4
ke Al 9 AEo] The|Ee’lell 7k Aloks E3kst
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MATERIALS AND METHODS
1. MicroScan KSCM I{{d9| A

KSCM-1 ldelle §ldellA] 7hs &3] felsle Weledl
Staphylococcus T3} Enterococcus 77%52] test group A S+
AQ1 penicillin, ampicillin, oxacillin, erythromycin, clindamycin
3] trimethoprim-sulfamethoxazole s £83}3].2™, test group B
A2 vancomycin, daptomycin, linezolid, ceftaroline, tetra-
cycline, minocycline % rifamping E3Fs}irh TSk test
group investigationalo| A%t o] glAkel &2l A$7) =L tei-
coplaning E¥3ttH11,12]. F7HE 22, MRSA &S =
o]7] $1s}o] cefoxitin AHAIY well-s F3sFIe). Enterococcus
o] IRz X8 Al AHEE]= aminoglycoside®] A<5E3o}
A= gentamicinT} streptomycin LEWA HAE wells 7}
sl9lom, enterococci?] LEZFIS X 8ol AEEE test
group U SHFA|Q] tetracycline, ciprofloxacin, levofloxacin %
nitrofurantoin 5=3F E3}519it)

KSCM-20ll= test group A A2l ampicillin, cefazolin,
gentamicin B! tobramycing Z$+33]t). Test group B & A
TollA Sl A 7 E3lAl 151 = CTX-M% ESBL A4
o] -5 ek 5= 9l 34|t cephalosporing] cefotaximeZ} 4
At cephalosporing! cefepime 3! cephamycin A2 Q] cefoxitin
< Egiglon, askgAdT Q2 oA T &3] AgE
+ fluoroquinolone A4 2] g A9l ciprofloxacin, levofloxacin
3} moxifloxacing E8sl3)tl. Carbapenem WA 735 Ik
ertapenem, meropenem 3 imipenem, ZL2|3L carbapenem-pro-
ducing Enterobacteriaceae (CPE)2] X &ol| o]-&F]+= colisting
F7Feigict Ao 2 FlollA = o AEE 4 AR,
Z < CPEQ] X85 $3ll A% A1 ceftazidime-avibactam
I} ceftolozane-tazobactama #H'doll F7}s}9 e}

KSCM-30l= CLSI B EUCAST 7lo]=2}el9] A mApetol]
upe}, ol F2 o] FelEle WAT! Pseudomonas T
3} Acinetobacter %2 test group A Al piperacillin,
ceftazidime, gentamicin, tobramycin 2 ampicillin-sulbactam-s-
Fehsldom, test group B WAl ticarcillin, piper-
acillin-tazobactam, cefepime, aztreonam, doripenem, imipenem,
meropenem, amikacin, ciprofloxacin, levofloxacin, ticarcillin-
clavulanate, cefotaxime, ceftriaxone, tetracycline, doxycycline,
minocycline B! trimethoprim-sulfamethoxazoles 3t}
Moz, QE7kd9] X 8ol AHEET test group U SAIS
norfloxacin® 316}t Bk, carbapenem WAl TF-2] X] Fol|

A8l F7FskAL Qe dHFAI colisting F7F8F91 3L, carbape-
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gl el FFF olg3to] FAsoll st B7HE Asgs)
22 kAol A o] WHE FelEl A9 A WAl Eeld 7
1-&3iek. e F5~= A3l of] Alchuekst 3

2l ek AAE Al wi7bA] —70°Cell Hskick
FORA e & 298FR e S, aureus?} 1005, Entero-
coccus faecium®| 100, Enterococcus faecalis7} 98FI e}, L
DSAITS F 902590, L F Enterobacteriaceae 691
&, gty agkSAl o) 21159}, Enterobacteriaceae
ol E. coli 2265, K. pneumonia 3305, Klebsiella oxytoca 1
<F, Salmonella T4 11155, Enterobacter T4 2357} 3=
o, Ixdgt vwtE ag-SA ol P aeruginosaZl 11457,
A. baumannii= 9757} 3= A}k F7PH 0 2 colistinel] Tgk
HASE 7Vt 8l mer-1 A colistin WA 5 185,

mer-1 -S43 colistin WA ¥ 735 9 colistin 2743 T 34
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TZ ZAL Ao EX AkH A 7| (matrix-assisted laser de-
sorption/ionization time-of-flight mass spectrometer, MALDI-
TOF MS)2l Bruker Biotyper (Bruker, Billerica, MA, USA)E
AH&sioich. Fol 3wl Aol = x| Aldefeksto] 1 gk
o FREE Flo| Bl §iAl Etela, miER]A &4 1 4L
5 Bete] shxe] 712217 Sl A Z BAseIch ddojl
ngEe] chid AAEGS dlo|Ewlo] 29k vl A sle]
TE& SR8, 34 At 2.0 ool HPE o I+ &
elle. ¥4 A7 20 PR 35 168 rRNA $474] o
7149 £4E Algstel 1 23S EZBIO Cloud vlo[EfH|o] 2
(https://www.ezbiocloud.net/)$} B]wdlo] FE-& EA13 o)

il

4. KSCM I2E 0|3t &M 24 AlE

MicroScan KSCM g (Beckman Coulter)S o] &3t
A AL Az=ATE AARE s Witk s
gl Pl 3 Aol Al 3 12 2k Ak
e]9] 3 mL HZESol 0.08-0.10 McFarland (McF)2] 5%
Feh wHEoRl FHel 100 #LE 25 mLe FEF
(inoculum water)ol] £33t FEFTHS 2HE F Renok in-
oculator (Beckman Coulter)E o]-&3}o] #'d2] 96 wellel] 115
pLA 2A BF3eict 35 FHE HE AdE 37°C
meE7]oll A 16-18417F 53t wioksti o, vk 2 7t welloll
A o e ke g A5ete] HadAlsEE A

N
%
—lﬂ r':u
2

of
el
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of Me
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o o Fu] B4 W AES 158 el AqEglon], ¥
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1) J8t LMT: S aureus®] 73-%- cefoxitin, erythromycin,
clindamycin, quinupristin-dalfopristin, trimethoprim-sulfamethox-
azole B 315 % mupirocinol] tsle] tjxaz Ao 2 A
a71E Z43F ) B8 vancomycin, teicoplanind} linezolide=
E-testE %-3l] #4455 (minimal inhibitory concentration)&
ZAstgch Ad £ E faeciume ampicillin, ciprofloxacin,
tetracycline, quinupristin-dalfopristinol] the}e] vlA~=2i-S
o] &slo] A =75 FAsIN oM, IFE gentamicin, 3L
FE streptomycin®] WA CLSI 3 EUCAST 7}o|=g}<ld]|
wfe} o =8} ol A g o] Sulel Tk
9H9,10]. 7182 F vancomycin, teicoplanin} linezolidol]
theto] E-testZ FHAEAATEE ZSAHSATE E faecalis®] 73
S E. faecium®} L3 W o2 A AIYE Fssig] o,
penicillinel] W3k 24 AT (T 23 )& F7H o2 A
sl o ZFdiAd Q] quinupristin-dalfopristine tA; A
o4 Aslelgeh, Aoz 245 oAl =179
Biest o mlgfAAS Aoz 48 HiolsEs
CLSI M100-S28 & EUCAST®] clinical breakpointel] we} 72+~
A/FsEW /NS TE3HAEH9,10].

2) Enterobacteriaceae: Enterobacteriaceae®] 73-%- ampicillin,
piperacillin, ampicillin-sulbactam, cefazolin, cefotaxime, ceftazi-
dime, cefepime, aztreonam, cefoxitin, amikacin, gentamicin, tri-
methoprim-sulfamethoxazole, tigecycline 3! ertapenemel] T}
o] Tl A ol Gstel oLAlS] o S
Sk, imipenem¥} meropenem®] 4= AF 5= Mueller-Hinton
(MH) gHA =& (Difco Laboratories, Detroit, MI, US)E o]-&3}
o] A3 A (S AW 0.5-256 mg/L)o- & ZAslglom, E
coli ATCC 259229} P. aeruginosa ATCC 278533 X5 TF2
o] &3l3drk 0.5 McF 58 4 ¥HFd 1 «LE Steers
replicator -5 ©]-&3lo] MH wiA] ol HEs1 2, 37°C ul
71004 16-24417F wlioFste] H Al s =S Akstivh13].
Colistin®]  #A&A'5E+  CLSI-EUCAST  Polymyxin
Breakpoints Working Group2] Aol v} v Folx|u)z] 3] 4
HEAHS): 0.5-16 mgL) o2 ZAsATH14]. WAl
4] A5t B4 A4 I8 942 WHel7] 19
Arel AL izl e w AAslg R, YAEkA] ek A
WAL A EAlell Helsle] HFHor AAEch
Salmonella 42 cefotaxime, ceftazidime, ciprofloxacin &
imipenem-e o2 vl BAulA| 3] A & F2ll 24 Als
2 =49,

3) ZTE H|YE OBRSMT: P aeruginosa®] 7% piper-
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acillin, piperacillin-tazobactam, ceftazidime, cefepime, imipe-

nem, meropenem, amikacin, gentamicin, tobramycin % cipro-
floxacinol] theto] tjxzgAM o7 A Z7)S =Rl

t}. 4. baumanniic piperacillin, ampicillin-sulbactam, ceftazi-

dime, cefepime, imipenem, meropenem, amikacin, gentamicin,

tobramycin, ciprofloxacin & minocycline 2.2 tAI A&
o|&sto] Al A HAE Al

M

6. A1} BN

HI

Z+ QA E categorical agreement (CA), essential agree-

ment (EA), very major error (VME), major error (ME) L2]3L
minor error (mE)Q] B]E& ZA3}AcH15]. CAE MicroScan

(Beckman Coulter)2} EFHH 2] 7

A~ =z
4, F5 %

WAL WAL

A7 AR QA Aoz 3l el s = s ST A
ol 20l o] 3 4H S W) LXE EAR Aotk
7 B F shudell At S5 WA, o ilelldE WA
52 A Al A5 mEE A 23U HIA
WAl Aaprt Frpwell A Ao U 495 VMEZ
3L siAar, W E EE A 4] At F7bg el
A WEez 2 73 MEZRaL B4 30t

-

1. KSCVH1 Tidnt EFEHARH0| 2|5t edd 24 21} H|w

KSCM-1 siidat Aol 23t oAl 24 2]
gAY BEE Supplementary Fig. 1, 29} Table 1] A zls}
Ak S aureusoll A Y=g o & ZIARE 3FAIQD cefox-
itin, erythromycin, clindamycin, quinupristin-dalfopristin, trime-
thoprim-sulfamethoxazole, mupirocinoll 4] CA<] H]&©°] 95.0%
(H9]: 95.0%-100%) oo & H|ZA =o Ax4-S R
th. ME+ %% mupirocin WA ZAZ0ll4 4% (4/100)2 th4&
=%kort, 2 gjel g Al e A okske}. BERF VME
A B gAlelA R A ekghel. Btest2 ZARRE 3
A)°] vancomycin, teicoplanin 3! linezolidollA CAS] v|&2 7
7+ 100% (n=100), 100% (n=100) B 99.0% (n=99), EAS] H] &
< 27 95% (n=95), 91% (n=91), 99% (n=99)$It}. Vancomycin
3} teicoplaninol| A= ME ¥+ VMEZ} ZHEE]A] okgrou]
linezolidoll 4 1719] VMEE #Qls}9ict.

Enterococcioll 4= ampicillin, penicillin, ciprofloxacin, tetra-
cycline, quinupristin-dalfopristin 2! aminoglycoside A2l
gentamicin?} streptomycinoll thet 74 AJ8-S vl A3k
<= Alestsiet. 1 A3}, ciprofloxacinell 4] 88.4% (175/198), 3L

Table 1. The results of KSCM-1 panel comparing with conventional methods

Results of KSCM-1 panel comparing with conventional method number (%)

Antibiofics Conventional
aeas CA EA mE ME VME
Staphylococcus aureus
Cefoxitin DD 100 (100) - 0 (0) 0 (0) 0 (0)
Erythromycin DD 97 (97.0) - 3 (3.0 0 (0) 0 (0)
Clindamycin DD 95 (95.0) - 5 (5.0) 0 (0) 0 (0)
Quinupristin-dalfopristin DD 100 (100) - 0 (0) 0 (0) 0 (0)
Trimethoprime-sulfamethoxazole DD 100 (100) - - 0 (0) 0 (0)
High-level mupirocin DD 96 (96.0) - - 4 (4.0 0 (0)
Vancomycin E-test 100 (100) 95 (95.0) 0 (0) 0 (0) 0 (0)
Teicoplanin E-test 100 (100) 91 (91.0) 0 (0) 0 (0) 0 (0)
Linezolid E-test 99 (99.0) 99 (99.0) 0 (0) 0 (0) 1 (1.0
Enterococcus species

Ampicillin DD 195 (98.5) - 0 (0) 2 (1.0) 1 (0.5)
Penicillin DD 98 (100) - 0 (0) 0 (0) 0 (0)
Ciprofloxacin DD 175 (88.4) - 22 (11.1) 1 (0.5) 0 (0)
High-level gentamicin DD 158 (79.8) - 22 (11.1) 18 (9.1) 0 (0)
High-level streptomycin DD 168 (84.8) - 20 (10.1) 10 (5.1) 0 (0)
Tetracycline DD 193 (97.5) - 2 (1.0) 2 (1.0) 1 (0.5)
Quinupristin-dalfopristin DD 90 (90.0) - 8 (8.0) 1 (1.0) 1 (1.0)
Vancomycin E-test 195 (98.5) 194 (98.0) 0 (0) 3 (1.5) 0 (0)
Teicoplanin E-test 191 (96.5) 194 (98.0) 6 (3.0) 0 (0) 1 (0.5)
Linezolid E-test 190 (96.0) 190 (96.0) 7 (3.5 0 (0) 1 (0.5)

Abbreviations: CA, categorical agreement; EA, essential agreement; mE, minor error; ME, major error; VME, very major error; DD, disk

diffusion method.
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X% gentamicinoll 4] 79.8% (n=158), IEE streptomycinol]A]
84.8% (n=168)% vhi Y2 YA &3 Hglor}, o] Aleldt
thEE-o] sk Aol A CALl H]-E-S 90% (88.4%-100%) ©]4ke
2 98 9X 8-S Bk MEE penicillinoll A5 3252
kT, IFE gentamicin (9.1%, n=18), IFE streptomycin
(51%, n=100% Aedk WA AFAEE 3% (H9:
0.5%-1.5%) olstZ 53t A3 Yelr}l. Ampicillin, tetra-
cycline} quinupristin-dalfopristinell 4] 27+ 171¢] VMEE 19l
s3lan, v A i AlellA= VMEZL 82 ¢Egke}. E-test
2 A8 gFA1Q] vancomycin, teicoplanin 2! linezolidol|A]
CAS] &L 2 98.5% (n=195), 96.5% (n=191), 96.0%
(n=190), EA9] B &2 27} 98% (n=194), 98% (n=194), 96%
(0=190)%t}. Teicoplanin¥} linezolidol|4] 1719] VMEE &<l
319931, vancomycinollA] 371¢] MEE 91}t

O

2. KSCM2 T2t EFEHAIH0| 2t ehind 24 21} H|w

Enterobacteriaceae®] KSCM-2 sd 74 Az} =74
ol o3k aA| A Avte] A EEE Supplemen-
tary Fig. 37} Table 201 B elsloict. H=as b o g At

FFAQ) ampicillin, piperacillin, ampicillin-sulbactam, cefazo-

lin, cefotaxime, ceftazidime, cefepime, aztreonam, cefoxitin,
amikacin, gentamicin, trimethoprim-sulfamethoxazole, tigecy-
cline 3} ertapenemoll Al CA2] H]-Eo] 90% ("H$l: 90.1%-96.6%)
ol golgirt. MEQ] -2 AR BE tAlellA] 3% m|uke.
Z 5 9XE8 Koo, trimethoprim-sulfamethox-
azoleoll ] 2.9% (17/593)% th4 =9tk VMES Bl&L 25
1.5% (0.2%-1%) ol&tsict. sHAs| Aoz ZAA3E A
imipenem¥} meropenem-= CA2] H|-&°] 27 93.8% (182/194),
97.0% (n=188)%.2™, EAQ] H]&L 959% (n=186), 93.8%
(n=182)%t}. Imipenem-> MES} VMEQ] B E5F 0.5% (n=1)
9932, meropenem< ME2} VME®] H[& EF 1% (n=2)3c}
Salmonella®] KSCM-2 a3} w]FRx|uz]s] Ao <]t
A A ATre] YA B3 = Supplementary Fig, 4
9} Table 20l] Aels}gic}. w4 oz AR ¢
A9 cefotaxime, ceftazidime, ciprofloxacin % imipenemol] 4]
CA9] Hl&E 77 99.1% (110/111), 95.5% (n=106), 100%
(n=111), 100% (=111, EAQ] B2 27 99.1% (n=110),
99.1% (n=110), 95.5% (n=106), 100% (n=111)Z = LX]&
< YeRHSIT} Cefotaxime, ceftazidimedll4] 1712] MEE- #]
8}9aL, VMEE AARE B 3AlellA A oFshtt.

Table 2. The results of KSCM-2 panel comparing with conventional methods

Conventional

Results of KSCM-2 panel comparing with conventional method number (%)

Antibiotics
method CA EA mE ME VME
Enterobacteriaceae
Ampicillin DD 472 (95.5) - 10 (2.0 8 (1.6) 4 (0.8)
Piperacillin DD 551 (92.9) - 35 (5.9) 2 (0.3) 5 (0.8)
Ampicillin-sulbactam DD 534 (90.1) - 47 (7.9) 8 (1.3) 4 (0.7)
Cefazolin DD 537 (90.6) - 45 (7.6) 3 (0.5) 6 (1.0
Cefotaxime DD 573 (96.6) - 12 (2.0) 3 (0.5) 5 (0.8)
Ceftazidime DD 549 (92.6) - 60 (5.0) 11 (1.9) 3 (0.5)
Cefepime DD 538 (90.7) - 49 (8.3) 4 (0.7) 2 (0.3)
Aztreonam DD 556 (93.8) - 24 (2.0) 12 (2) 1 (0.2)
Cefoxitin DD 537 (90.6) - 40 (6.7) 11 (1.9) 5 (0.8)
Amikacin DD 559 (94.3) - 24 (4.0) 7 (1.2) 3 (0.5)
Gentamicin DD 566 (95.4) - 10 (1.7) 11 (1.9) 6 (1.0)
Trimethoprim-sulfamethoxazole DD 547 (92.2) - 26 (44) 17 (2.9) 3 (0.5)
Tigecycline DD 542 91.4) - 47 (8.0) 3 (0.5) 1 (0.2)
Ertapenem DD 544 (91.7) - 38 (6.4) 9 (1.5) 2 (0.3)
Imipenem Agar dilution 182 (93.8) 186 (95.9) 9 (4.6) 1 (0.5) 1 (0.5)
Meropenem Agar dilution 188 (97.0) 182 (93.8) 2 (1.0 2 (1.0) 2 (1.0)
Colistin BMD 118 (94.4) 118 (94.4) 0 (0) 6 (4.8) 1 (0.8)
Salmonella

Cefotaxime BMD 110 (99.1) 110 (99.1) 0 (0) 1 (0.9) 0 (0)
Ceftazidime BMD 106 (95.5) 110 (99.1) 4 (3.6) 1 (0.9) 0 (0)
Ciprofloxacin BMD 111 (100) 106 (95.5) 0 (0) 0 (0) 0 (0)
Imipenem BMD 111 (100) 111 (100) 0 (0 0 (0) 0 (0)

Abbreviations: CA, categorical agreement; EA, essential agreement; mE, minor error; ME, major error; VME, very major error; DD, disk
diffusion method; BMD, broth microdilution.
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Table 3. The results of KSCM-3 panel comparing with conventional methods

Results of KSCM-3 panel comparing with conventional method number (%)

Antibiotics Conventional
method cA mE ME VME
Pseudomonas aeruginosa
Piperacillin DD 101 (91.8) 9 (8.2) 0 (0) 0 (0)
Piperacillin-tazobactam DD 103 (93.6) 7 (6.4) 0 (0) 0 (0)
Ceftazidime DD 104 (94.6) 5 4.5) 1 (0.9) 0 (0)
Cefepime DD 103 (93.6) 6 (5.5) 0 (0) 1 (0.9
Imipenem DD 103 (93.6) 7 (6.4) 0 (0) 0 (0)
Meropenem DD 108 (98.2) 2 (1.8) 0 (0) 0 (0)
Amikacin DD 109 (99.1) 0 (0) 0 (0) 1 (0.9
Gentamicin DD 106 (96.4) 4 (3.6) 0 (0) 0 (0)
Tobramycin DD 110 (100) 0 (0) 0 (0) 0 (0)
Ciprofloxacin DD 109 (99.1) 0 (0) 1 (0.9) 0 (0)
Acinetobacter baumannii

Piperacillin DD 84 (95.5) 3 (34 0 (0) 1 (1.1)
Ampicillin-sulbactam DD 82 (93.2) 6 (6.8) 0 (0) 0 (0)
Ceftazidime DD 86 (97.7) 2 (2.3) 0 (0) 0 (0)
Cefepime DD 86 (97.7) 2 (2.3) 0 (0) 0 (0)
Imipenem DD 88 (100) 0 (0) 0 (0) 0 (0)
Meropenem DD 88 (100) 0 (0) 0 (0) 0 (0)
Amikacin DD 86 (97.7) 2 (2.3) 0 (0) 0 (0)
Gentamicin DD 77 (87.5) 11 (12.5) 0 (0) 0 (0)
Tobramycin DD 87 (98.9) 1 (1.1) 0 (0) 0 (0)
Ciprofloxacin DD 87 (98.9) 1 (1.1) 0 (0) 0 (0)
Minocycline DD 82 (93.2) 6 (6.8) 0 (0) 0 (0)

Abbreviations: CA, categorical agreement; mE, minor error; ME, major error; VME, very major error; DD, disk diffusion method.
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MicroScan MIC (mg/L)
N

<0.25 0.5 1 2 4 8

Broth microdilution MIC (mg/L)

8 49
1
Fig. 1. Susceptibility testing results
for colistin in Gram-negative bacilli.
1 The MICs for colistin in clinical
isolates of Gram-negative bacilli
16 >16 obtained by the MicroScan were

compared with the MICs by broth
microdilution method. Abbreviation:
MIC, minimal inhibitory concentration.

Table 4. Susceptibility testing results for colistin by MicroScan and broth microdilution method in Gram-negative bacilli

Strains CA EA ME VME
Total 118 (94.4) 118 (94.4) 6 (4.8) 1 (0.8)
Colistin R, mecr-1-producer 18 (100) 18 (100) 0 (0) 0 (0)
Escherichia coli 12 (100) 12 (100) 0 (0) 0 (0)
Klebsiella pneumoniae 4 (100) 4 (100) 0 (0) 0 (0)
Acinetobacter species 1 (100) 1 (100) 0 (0) 0 (0)
Enterobacter aerogenes 1 (100) 1 (100) 0 (0) 0 (0)
Colistin R, mcr-1-non-producer 67 (91.8) 67 (91.8) 0 (0) 6 (8.2)
Escherichia coli 14 (82.4) 14 (82.4) 0 (0) 3 (17.6)
Klebsiella pneumoniae 17 (85.0) 17 (85.0) 0 (0) 3 (15.0)
Acinetobacter species 36 (100) 36 (100) 0 (0) 0 (0)
Colistin S 33 (97.1) 33 (97.1) 1 (0.9) 0 (0)
Escherichia coli 22 (95.7) 22 (95.7) 1 (4.3) 0 (0)
Klebsiella pneumoniae 11 (100) 11 (100) 0 (0) 0 (0)

Abbreviations: CA, categorical agreement; EA, essential agreement; ME, major error; R, resistant; S, susceptible; VME, very major error.
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HH: A WA S H A AlIEAQ] 130l Bl vk dn 8T AAA A whE A A Alds 53
Wyl A geistel 2 A 5ol Feshul, olF AU AU AT A4 Aul u A AR DL
H2Ql 8 4zolr}. 2 drellA] MicroScan 7] (Beckman Coulter, USA)S] A2 84| 74l Alddald-& HAklssl
'S & WS AR 755 o3l Hrlsldck
Hi: 2 3Z79] A 24 #ld(KSCM-1, KSCM-2, KSCM-3)2 Ask ). 1,02752] 2334 Al (Escherichia
coli, Klebsiella pneumoniae Klebsiella oxytoca, Pseudomonas aeruginosa, Acinetobacter baumannii, Enterobacter spp.)@} 2985
-/] 2=HkA] Al (Staphylococcus aureus, Enterococcus faecium, Enterococcus faecalisye E3F3F & 132552 4822 +

o]-g3to] Aze] 4% sid el A= H7Fsllek. MicroScan KSCM H'd 9] ZA3h= vl 2=, Etest, 3H413]
A, wlkel s A o] Aol wlssleirt.
Znp a3 LTS ez g KSCM-1 #'3-S FAslI ek KSCM-1 '3 9] AatE EF AP} vlazslsl S ),
S. aureus©l|A] categorical agreement (CA) H]&<] 90% ©]42]2 3, major error (ME)+ &% mupirocin A ol|A4 2] 471&
Alelslas FEEA] k). Very major error (VME)E EE eAAlloll 4 =] 2] 99kt Enterococcioll A% CA H]E-2
90% ©]4, ME B|-&2 3% u|uto|git} VME= amplcllhn tetracycline2} quinupristm—dalfopristinoﬂH 22k 1718 Eelslkd
A GG A B4 ehteh, AR AAE SKSCM2)] AR HellA, ZARE RE gl
tiste] CA B2 90% ©]&, ME H&2 3% Ul‘““l‘” o VMES] H|-&2 1.5% olslqivh. 22 vjbd s34l
2] SHAA| A A1E s (KSCM-3)9] A 7ol R, P aeruginosas CA B]E2 90% o]4o|9 o, MEE cef-
tazidime3} ciprofloxacindll 4] 22} 8714 P9l ond, 2 ofsle] Al AE BEIA) hoteh. VMES] Bl &S 2A
st BE SHAAA] 1.5% wleto| ). 4. baumanniioll A+ CA BIE 90% °o]4e]lom], VMET piperacillinol| 4] 1719]
selsisle

E: Aol TAE KSCM sl Avks TEAAYe] ARk sl S ul, £ A& HolFol In AT
7“}/“01] A& 7 2oz A7k} [Ann Clin Microbiol 2019:22:61-70]
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