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Q 9 H Aloit A AAAFeR HEItE HEF ?'J;—fr_?- 1] A AARHSL CLSI(C linical and Laboratory
Standards Institute)T]|A= EAPHI} AT SAHS 0]8 F e 4= Q=2 AEA 119HE E-test R}
Az wgE vl oA oA SAEe olst FaA) zm @Ar A3} el MicroScan MICroSTR EP plus
panelE ©]83F MIC SXHIHES UX|%=E H|w3d}o] MicroScan MICroS TREP plus panel AAPIHO] 8842 1t
Zetaxt shlek. it 20009 295 E 8A7EX] 6711 F¢F thAo] 3 thshE ddebRielA EeldE wHEA
SUt 53959} Lk ARSYUA SIHFE Ao Z 1o 3} A= cefotaxime, chloramphenicol, clindamycin,
erythromycin, levofloxacin, penicillin, tetracycline, trimethoprim/sulfamethoxazole, vancomycin 5 97}4] &A1& H7}
dio sharh HEALE Bk ohleh Aukgd Aatel USIAE MEEAS sdn T A3 Iuhed Ak
ol il e YAEo] WAEC] YHNEE HAMONA A% HEd Hadks AlFEE St B =8

o wleje} 4zhect.
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Abstract The purpose of this study was availability for the classical test method. The test were called CLSI(Clinical
and Laboratory Standards Institute) that was disk diffusion method, the newly designed E-test(made use disk diffusion
method) can estimate the MIC and modified broth microdilution method that was standardized. Those tests were
observed by MicroScan MicroSTREP plus panel.

Target strains were 53 strains of S.pneumoniae and 51 strains of « -hemolytic streptococci which were separated
from the inpatient in university hospital for 6 months from February to August, 2009. The 9 antimicrobial
agent of target evaluation were cefotaxime, chloramphenicol, clindamycin, erythromycin, levofloxacin, penicillin,
tetracycline, trimethoprim/sulfamethoxazole, and vancomycin. researched comparative analysis both S.pneumoniae
and « -hemolytic streptococci. The result of the high concordance rates in « -hemolytic streptococci was
recognized formally in clinical microbiology laboratory.

Key wond : S.pneumoniae 53 strains, o -hemolytic streptococci 51 strains, CLSI.
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T gaFolt welrlol Aste BN FEFY B
2% AAROR QINE T Qo] penicilling} 7]et Fit
Aol e =

AR STkl Qlo] oEkHow FQ%t
FatAl A JARY 5 #sh
Rl AR SRS Alg| e AN o HARY
o} vlas] g AlRto]l &8 %= SHEe] itk 71&
off AFGEIE vl AR SIS ol 8 AESE
A B 24T S5 AR WAL
o=to] A4 HAPE 75 sHAATHS) MIC(Minimum
Inhibi tory Concentration)S W21 7FASHA HARS:
U E-test7} WA= AARE o8] FAAIE SAl 75‘*}
Al a7ke] v S-EA7F A7) =L Qlef[9] AA| dmAE
AAR oA ARgo] HHBREX] Jakal ‘il% Aol
2 A= HEA ST FA A Ak
Y & A AAReR 223t AeHdEA el A

p

AP el CLSI(Clinical and Laboratory — Standards
Institute)C] A3 SAPHT} T)A3 SHAMHS o]-83) MIC

£ =4S £ JeE AEA 129+E E-test(AB Biodisk,
solna, Sweden)"I {3} 2|2 =% u|gf HAEfR] 3]A4H
< o]8% FtAl A HAR A3 A<l MicroScan
MICroSTREP plus panel(Dade Behring, West Sacramento,
CA, USA)Z o]-83F MIC S78HiE9 25 H|uwsto]
MicroScan MICroSTREP plus panel HAPYFHO -84
o nasknA s

2. dLHE

21 e 23

2009 2R E 8U7MA] 671 E¢F A & ek
B QA A, d9, 5 A, HAed 59 F
AoA e d@rEgd 539t 488 Ay
o 51?’—7—& Z 104dFE Yo 2 stk BalE 45
opt()chln E]/\ELE— O]_Q_T)‘]» 14524 EX‘] T%P‘ggjl_}- Pos
olgat 54 wHlom £4 saen

Abg-ste

comb 1A panelS
A F+52 Spneumoniae ATCC 496195

=1

2.2 thy x|
HHA S Sl HaiA=
erythromycin,

cefotaxime chloramphenicol,

clindamycin, levofl oxacin, penicillin,

tetracycline, trimethoprim/sulfamethoxazole, vancomycin
S A FAE AR o dugE ARE Sl
A=
erythromycin
vancomycin 5 8714 SAAE AR 3T

cefotaxime, chloramphenicol, clindamyci n,

levofloxacin, penicillin, tetra cyclin,

2.3 M8 WY

231 CIAS SIS 0|83 SFH| SN AL
St A A3 *I A2 CLSI o] whe} T2 ghit
= AASFATE &5 i E S et MHB(Muller
Hinton Broth, Difco, USA)9]] McFarland 0.57} &= =
Astsioich. MROR OIS B 5% WFHAL 7}
%l MHA(Mueller Hinton agar, BBL, Sparks, MD, USA)
o] 2T uFE TR ALo] 10~15E7 AT &
A UAIE 28E 35T, 5% CO2 ZojA] 18~
244171 W|OFTE 3 OJAIEO] 715 mm B9IE SAlo]

CLSI 7]zo] wa} 7424 Hwe BAsiit.

2.3.2 MicroScan MICroSTREP plus panel &#
H Z==d At
MicroScan MICroSTREP plus panelof 3E3}F & 3hAFA]
of tek A wte] MICE 57, i o 9l w5 52] 2
A2 AHlof| A Ao Z13 Ao gk X4
=L CLSI gui delineoA AAGE WA dekr|&
(breakpoint)o]] &Jsf T=r]SiTh

2.3.3 E-testE 0|82t =M -9 HA
ol

penicillin?} cefotaxime2 ARSI o H|FAELdHS
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A gt g8 AEdtol tisiA=
sto] E-tests AAISHITE

E-test= A|2ALS] X Z)of wje} Fof gHd ujz]ofl 4] 18
~24A|17F 5%t 35Tl A Rt o A=

penicilling A&

< MHBo|| 0]
A] 0.5 McFarland Et=2 2h=31 5% HoFd NS H7)st
MHA©|| HZ3It) E-test stripe &2 & 35T, 5%

CO2 27oA 18~24A7F viFEE & A|lzAte] 2|3
w2} A #F9] MICS =243l E-test MIC7} 1/2
log2 X2l 7%of&= MicroScan MICroSTREP plus
panel®] MIC®} H|WE &3] the =2 log2 MICHO 2

23Tk CLSI & 712 whet A, S, WA
Loz Ak

2.3.4 AgZne 1y J|IE

MicroScan MICroSTREP plus panel®] MIC Zx}o}
CLSI tlx=  ZAMH3 wv)wsl 9tk MicroScan
MICroSTREP plus panel®] MIC ZAx}e} t]jA3 ShAH
2o FUSAY WD SUWAEY A0S 2 %

© 2] x]5H4 W (essential agreement) = ﬁJrZ*’S}OﬂE} A

A A BAZT YRR S HFA %] (categorical
agreement) 2 3+ WHoA = YA 3 3 T dAE R

o o oA FXWAE ‘(lj‘ “minor error”
Ca SelA B4 AT Yo YT 7
5 “major error”® Y= SHHOA WA AHE
e og Bk A very major error’=2 A 9] 3}
At

MicroScan MICroSTREP plus panel®] MIC Zx}o}
CLSI Az Shbye] GhAl 74 232 ulastol
“very major error’?} “major error’Ql -9+ 5F AHAL
si9la Az 2ae 2 Ane wsidch

Aoz «

3. 2

3.1 HEASYRO| L4E
AP Abael WABAAE

tetracycline 60.3%, trimethoprim/sulfame thoxazole 51%
=02 w7 yepgton v cefotaximeo] WAES
5.7%= GHA| UeRgT: penicillin® ST Ui/ o]
67.9%°]%1 21, levofloxacin¥} vancomycine = 2130

AU A Ik

erythromycin  67.9%,

2 UMBH ALURO| LINE
b ASATAHY WAEL tetracy clineo]

353%2 =& WABS Ueion 1 o gl el
Al 10%0]5+e] WAES U BHlTh levofloxacino A=
2%2 7P W9k o 1 chloramphenicol ¥} penicillino]] A=
WA e oAl 22 2%, 15.7% 2Ae U
W vancomycino] WS el 5 - 9150k

3.3 HIZARRUFC| MICroSTREP plus panel
HT} CLSI 2 ©f SHER| 24 ZHAL
YA LTS

levofloxacin, tetracycline, vancomycin®] th3l] 4] 100%2]

chloramphenicol, erythromycin,

Ax8S YeRH e, clindamycin, penicillin, trimethoprim
/sulfamethoxazoled] o A= 90%°]4 2] A& L
EPW 1, cefotax ime2] 7% 84.9%9] AX|82 YECH
[E 1],

[E 1] S.pneumoniaec] thgt Y/ Eelof it CLSI o
AL o g A3 Fab WA MICroSTREP &
HA ggde] 9Js] A% MICs9| vl
[Table 1] Comparison of MICs determined by MICroSTREP
plus panel with disk diffusion method by the
CLSI reference method for clinical isolates for
S.pneumoniae

No. of MICroSTREP plus panel

Antimicrobial and
agent CLSI reference method

% Agreement
(+1 difference)

Same I/R Nl R#S

Cefotaxime 45 0 8 0 45(84.9%)
Chloramphenicol 53 0 0 0 53(100%)
Clindamycin 52 0 1 0 52(98.1%)
Erytromycin 50 3 0 0 53(100%)
Levofloxacin 53 0 0 0 53(100%)
Penicillin 31 19 3 0 50(94.3%)
Tetracycline 41 12 0 0 53(100%)
Trimth/Sulfa 38 10 4 1 48(90.5%)
Vancomycin 53 0 0 0 53(100%)

S: susceptible I: intermediate R: resistance

3.4 LntE88 A& MICroSTREP plus
panel HitHnl CLSI HiHo| shim| Zi4

g dM
duhgd AlsdatolAle
levofloxacin, vancomycin, o] th3fjA] 100%2] LX|&=
el o cefotaxime,
tetracycline2 95%9]A4}2]

chloramphenicol, clindamycin,

erythromycin,  penicillin,

AR && EPITHE 2],
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[E 2] « - hemolytic streptococcio]] that A+ Ealof tf
A

3 CLSI dl@s whos taz Ak
MICroSTREP Z2]A sfjdo] oJaf A& MICse] H|i
[Table 2] Comparison of MICs determined by MICroSTREP
plus panel with disk diffusion method by the

CLSI reference method for clinical isolates for

a -hemolytic streptococci

No. of MICroSTREP plus panel and ¢ Agreement
Antimicrobial

CLSI reference method (*1

awent Same IR S/ Rzs  difference)
Cefotaxime 45 0 8 0 45(84.9%)
Chloramphenicol 53 0 0 0 53(100%)
Clindamycin 52 0 1 0 52(98.1%)
Erytromycin 50 3 0 0 53(100%)
Levofloxacin 53 0 0 0 53(100%)
Penicillin 31 19 3 0 50(94.3%)
Tetracycline 41 12 0 0 53(100%)
Trimth/Sulfa 38 10 4 1 48(90.5%)
Vancomycin 53 0 0 0 53(100%)

S: susceptible I: intermediate R: resistance

3.5 HEAELZL Ao
MICroSTREP plus panel gitHu} CLSI

ureo| SRRl AU4A ZAH

YA E T} A48 Aot 10475S A
bHE o83 FtAl & 4 AAR} HuFgS o

chloramphenicol, levofloxacin, vancomycin2 100%2] 2

o gH

Z&S YERH O, clindamycin, erytromycing 99%,
cefotaxime, trimethoprim/sulfamethoxazole Z}Z} 90.3%,

90.5%% thE FotAlol Hlsl W2 UAE&S UER oY
A A o2 HPA LY TN AL 96.4%, Y988 A
oA 98.5%E F 15 BASH A3} 96.9%9] A
A&5 UEHTHE 3]

JAF H2]of thgt CLSI HH 2 & MICroSTRE
22 wid 1o WA b o A el 9f

A MICs9] |
[Table 3] Comparison of MICs determined by MICroSTREP
plus panel wi th disk diffusion method by the
CLSI method for
S.pneumoniae and « -hemolytic streptococci

[E 3] S.pneumoniae 2 a - hemolytic strepto cocciof] that
P
af

3}

<r
=
=
2

clinical isolates for

No .of MICroSTREP plus panel and

Antimicrobial
nmicrobia CLSI reference method

% Agreement

agent (+1difference)
Same IR S/I R#S
Cefotaxime 94 0 10 0 94(90.3%)
Chloramphenicol 104 0 0 0 104(100%)
Clindamycin 103 0 1 0 103(99%)
Erytromycin 97 6 0 1 103(99%)

Levofloxacin 104 0 0 0 104(100%)
Penicillin 81 19 4 0 100(96.1%)
Tetracycline 87 15 1 1 102(98%)
Trimth/Sulfa 38 10 4 1 48(90.5%)
Vancomycin 104 0 0 0 104(100%)
S: susceptible I: intermediate R: resistance

3.6 HEASLZI LOEH AELT9

MICroSTREP plus panel giHul CLSI
ClAZ S| B 98
AA| AR w5ellA CLST ta=a gibfofl A W

S H oL} MicroScan MICroSTREP plus panelo]| 4]
A4S HQl very major error= 0.3%%2 TEEQIT
major error—= TEFE|R| kot T HRH = 31 7)X] o) A]
Wa =2 A4 45E BYou oE Blelxe &
e 2 errore= 8% IHEE QS
trimethoprim/sulfamethoxazole®| 26.4%% 7} =& %]
£ UERHI  penicillin @ 22.1%, 15.4%,
cefotaxime 9.6%2] minor error’} THEFE|QITHE 4].

minor

tetracycline

[ 4] MICroSTREP Z&#|A #j'd ] v| 2 S.pneumoniae
9 ¢ - hemolytic streptococci®f gt CLSI 1] 9]
27 a4 e ae] oF
[Table 4] Interpretative category errors determined from a
comparison of MICroSTREP plus panel and
CLSI method for S.pneumoniae
-hemolytic streptococci

and «

No.(%) of Interpretative category errors

Antimicrobial No. of
agent tests Very Major Minor
major

Cefotaxime 104 0 0 1009.6%)
Chloramphenicol 104 0 0 1(0.9%)
Clindamycin 104 0 0 1(0.9%)
Erytromycin 104 1(0.9%) 0 6(5.8%)
Levofloxacin 104 0 0 0
Penicillin 104 0 0 23(22.1%)
Tetracycline 104 1(0.9%) 0 16(15.4%)
Trimth/Sulfa 53 1(1.9%) 0 14(26.4%)
Vancomycin 104 0 0 0

very major error”| 32 StA|l =

= #H"
trimethoprim/sulfamethoxazole[ 3 5], J}

>~
iy
o

o| 4] erythromycin, tetracyclineo]| 4] Z}
=T 6]
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R e ARt B

[X 5] MICroSTREP Z&{2 #'d ¥} S.pneumo niae®f tjjgt
CLSI o] nvluofx 24 84 7heate] &F
[Table 5] Interpretative category errors determined from a
comparison of MICroSTREP plus panel and
CLSI method for S.pneumoniae

Antimicrobial No. of  No.(%) of Interpretative category errors

agent tests Very major  Major Minor
Cefotaxime 53 0 0 8(15%)
Chloramphenicol 53 0 0 0
Clindamycin 53 0 0 1(1.9%)
Erytromycin 53 0 0 3(5.7%)
Levofloxacin 53 0 0 0
Penicillin 53 0 0 22(41.5%)
Tetracycline 53 0 0 12(22.6%)
Trimth/Sulfa 53 1(1.9%) 0 14(26.4%)
Vancomycin 53 0 0 0

[E 6] MICroSTREP Z#|A mdx} ¢ - hemolystic
streptoc occiof] thgk CLSI Wi 9] njmofx A3
a4 sjelne o8
[Table 6] Interpretative category errors determined from
a comparison of MICroSTREP plus panel and
CLSI method for « -hemolytic streptococci

Antimicrobial No. of  No.(%) of Interpretative category errors

agent tests Very major Major Minor
Cefotaxime 51 0 0 2(3.9%)
Chloramphenicol 51 0 0 1(1.9%)
Clindamycin 51 0 0 0
Erytromycin 51 1(1.9%) 0 3(5.9%)
Levofloxacin 51 0 0 0
Penicillin 51 0 0 1(1.9%)
Tetracycline 51 1(1.9%) 0 4(7.8%)
Vancomycin 51 0 0 0

3.7 MICroSTREP plus paneli}l E—test strip
of EFH| L4M AlH

MicroScan MICroSTREP plus panel¥} E-test®] A=

H| 13} o penicillin, cefotaxime2] U2|&E 96.1%,

84.9% minor error= 22.1%, 15%%= YEFTHE 7].

[E 7] MICroSTREP 2|2~ sz} A4 Tt Fol of
3 E - A o) ua
[Table 7] Comparison of MICroSTREP plus panel and
E-test method for Streptococcus spp.

NO. of MICs within

Antimicrobi indicated log2 of reference % No.(%) of Interpretative

alagent MICs Agreement category errors
o Very . §
2- 1- same 1+ 2+ (* dilution) " Major Minor
major
Penicillin 23
(n-104) 38 48 14 2 100(96.1%) Pt
Cefotaxime : 8
(=53) 17 23 5 3 45(849%) P

4 10 F

AL S A

AAte) ASHH o 27~44%F
Aete A B
3

Aoz  HAPASYR

S AR AR Aol B2
3 Qere Ak FelA RelHs AuAsE
penicillin WAL Tho 2o Ao & oeix gron] of
Hol A WY 7)2o] U YAE ZANE B
YA Tl YL Holk #HLU} 64.5~91.3%0]YTh
[10,11].

Fluoroquinolone®] 749 o}2] WAlEo] =4 &Aqt
Az Zvlel=e A "ohg Ho]Hciprofloxacin  12.6%,
levofloxacin 2.2~3.0%, moxifloxacin 0~1.7% J =S H
olal glom[12], & Aol g AREYtolAl
14557} levofloxacino]] WAdo] IH&= ATt

B oA penicillin®] YAHES 74 o] 35.8%
WAlo] 32.1%2 69%2] WSS Yelich duled A}
LUt A= penicillin WAL Hol= #F= QIR
ZpAECl 15T%E  Uehgth  dRASYEE
quinoloneA|&] gF#Alof thaf WS Uetl= +&
o, dutgE AEddolsde WS Uil 3+
Atk

FTole HEAREY T o199 duEE ARt
A% penicillin WA w571 F718HL Qlo] ol 4=

of oA theFet Aol gt A2kt MICE A
& " Q@ Alo| Zrlsta 011;].[13 i

2| 2]# 0 & MicroScan MICroSTREP plus pane] 2]
St HEHALS ST A A5 AAF B wol o]&
oJ XA hekn Y8 H ARsdteol tigt Brhe oFF 7t
Al Yoz ghek7] wiZe] s AE2S 47 QA=
o W2 H|wE7L o]Foj Ao & Zog AYZtET

n|gF AR S A} of 2] A}E3} H| 9} Hluew
o] Qo AR HlA= shibat Blwgt =Fo] ¢
o Lejutet HasolAl K] 7P Eol A3 o]
AL e Eliﬂ b oju st 94440 =Rl o
ofr7] o8l & = 3 Al HUch

EnE Hﬂ““é’\l’ﬁ%‘ﬂ—J penicillin WJES 70%2 2|
o] vlaf oJd3] wom TIVHY W FHHY T8
Al HFAREYSTFS FFol W #57t S7tekaL
Ul AAS A=z ZA7E HaL leH14].

ti= sME FEAM A ARgSE7] At W
Hol Ak HHAREYT] AR F83 FHAY
penicillin?} cephalosporinZ] A oY 3=-& major error2}
minor error’} H 1% QJITH15].

HHAEE T oA g dAbelA Haa it

-1N 29.
T

2
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2 penicillin WA AHE 4~ 2 O} oxacillin Aol
A E-0] 19mmo]3}1 739 penicillin?} 3A|tH cephalosporinZ]
Aol defxl= MIC HARE sljof gt 16].

2 AN E EtestE 0]-83F A% Aol A penicillin,
cefotaxime 2] minor err or7} 22.1%, 15%= A= ST
= o B3 ANES Hsh] YA CLST B2
ol vl ARl SAMS B WAt 9 Ao
A2y,

Q132 beta-lactam ] FHAlol s} T2z} 4G
o] g3l MICZ T+ E-test ¥l o] A
1}9} MicroScan MICro-STREP plus panel®] & 2]-g-0]
penicillin 96.1%,cefota xime 90.3%= T}2 19} H|S>
AL 23 W AT LrebTIs 9]
x].Eg]. ZHa| o} AEZ n|gf HAujA]| 3]AHE 1] st
e Ao 2u ool A3t 25 Bl AL F
gt A= wAskglon] & dAgtolAe Haa gk

At A5} Fu 9] AakE CLSI ¥ 7| wet
td, SO, WAEes SAdste] S0 WS
o3t Ayt sk
MicroScan MICroSTREP plus panelZ H|HA} &+
7550 el mEE AA| viR] A} Hl Wkl o
A x]-&0] 93.0%R 21, very ma jor error 0.7%, major
error 0.7%, minor error 11.7%= meropenem(33.3%),
ceftriaxone(29.3%), cefotaxi me(16.0%), penicillin(12.0%)
ol 4] minor error£°] =kttal Bl SFITH17].

Vitek-2 System(bioMerieux, Inc., Hazelwood, MO,
USA)S] A9 siRiARE ek 100350] thsh u]a o)
A A} vk lE o YA]Eo] 93.0%0]1aL very

major error 1.9%, majo r error 2.0%, minor error 8.6%=

=A% S~ Qe =

[¢]

1o mo r

o\

off

cefotaximeX} penicillino]| 4] minor error&°] =chil H
a8k HeH18].

Phoenix SMIC/ID-2 panel(BD Diagnostic Systems,
Sparks, MD, USA)& very major error?} major error—= ¢l
23l minor error= 6.5%(¢]& CLSI 7]& 5.3%)%ch
Minor error+= penicillin 22.1%(¢]& CLSI 7]& 12.4%),
cefotaxime 12.4%, trimethoprim/sulfamethoxa zole 11.5%
oAl RIRIsHA BEdTkal HuskleH{19].

HHAE YT GoHEE AREYUSt 104955 A
bHE o83t Al A HARRE HuEgE
96.9%%] UYXE YEMHNSH™, very major error 0.3%,
minor error 8 %= WEFGEIL major error= ITHEHE|Z] Q)
© ] penicil 1in(22.1%), tetracycline(15.4%), cefotaxime(9.6%)
ol A minor error7} FHEGICE ThE AT Aol
penicillin =~ 22.1%, 12.4%,
sulfamethoxazole11.5%2] minor error7PJERGTITL H Il

cefotaxime trimethoprim/

931, trimethoprim/sul famethoxazole 26.4%= = -
oAl ] &L minor error’} ZHA EATH19].

H ALAT} cefotaxime, tetracyclineS Z7FJAJ ol A
trimethoprim/sulfamethoxazole> UjAdo|A] T+ HHH 719]
2tol7h Uiz A2 YRl minor errorg X o= AL
7} A QA9 minor error7} YAMA O 2 FEA7}
= B9e EES

Vitek-2 system¥} MicroScan MICroSTREP plus panel
Z12]31 Phoenix SMIC/ID-2 panel2 1]gF HAH)R] 3]4]
Wi} vlugt Ao A% A& e = B7HE Hol
Ao & YEeRdt) MicroScan MICroSTREP plus panel
n)gF AAERR] B AL HFA Wl T ghib
ol-gsto] gt AoAe w2 IAES el
2 A7t o2 Aol g & ol =2 4AES

Lo ok Lo rfr
o T H o

n=
N

> 3E
o

Solu} 74 ATte] Aolo] st Mt 1]
| SI3iA%= CLSI m]zf Al 2] 5]4 ww}e) w]
HalE QU 9 Ao AziHE

2 AntolA b oAb HARte] SHmet 3o

O[n

]_

I

3] Holt 42 4= 9lon] AHFske ]

A4
2%_2 %o] 29y wWa1 7}440}7]] MIC %}'O

fo oy & > e

lJLOWEi" O'ZI l X‘H

= HAROIA 788 29 & =

2 =2 e rr &

<t
o
>
e
o
u
>
o
i
TE
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