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Evaluation of MicroScan MICroSTREP Plus Antimicrobial
Susceptibility Panel for Testing Streptococcus pneumoniae
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Background: The MicroScan MICroSTREP plus panel
for susceptibility testing of various streptococci, in-
cluding Streptococcus pneumoniae, has recently been
introduced in Korea. The current study evaluated the
usefulness of MicroScan MICroSTREP plus panel for
antimicrobial susceptibility test of S. pneumoniae.
Methods: A total of 75 clinical isolates of S. pneumo-
niae were tested for antimicrobial susceptibility to pe-
nicillin, cefotaxime, ceftriaxone, meropenem, vancomy-
cin, clindamycin, erythromycin, and levofloxacin with
the MicroScan MICroSTREP plus panel and clinical
and laboratory standard institute (CLSI) reference
broth microdilution method. For 46 of 75 isolates, ad-
ditional susceptibility tests to penicillin and cefotax-
ime were performed with Etest.

Results: The overall essential agreement of MICs (wi-
thin one dilution of MICs) defined by the MicroScan
MICroSTREP plus panel and reference method was
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93.0%. Overall there were 11.7% minor, 0.7% major,
and 0.7% very major interpretative category errors
observed. The results of antibiotic susceptibility test-
ing by Etest were similar to those obtained by the
MicroScan MICroSTREP plus panel.

Conclusion: The MicroScan MICroSTREP plus panel,
a commercial broth microdilution method, has a com-
parable accuracy to CLSI broth microdilution method
for the resistance testing of S. pneumonia. This pan-
el can be used for determining susceptibilities of S.
pneumoniae to a wide variety of antimicrobial agents
in clinical microbiology laboratories. (Korean J Clin
Microbiol 2008;11:18-22)
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2. CHaH S|

MicroScan MICroSTREP plus panelol] E3He 4] < pen-
icillin, cefotaxime, ceftriaxone, meropenem, vancomycin, clinda-
mycin, erythromycin, levofloxacin®] 87}A] &+A5 %7} o4
°F 39t

3. MicroScan MICroSTREP plus panel2 0| &5t st M2+A
A}
[=]

AlzAe] A el| w2} MicroScan MICroSTREP plus panel©l]
23 Al gt i FF2] MICE F788k31aL, CLSI
w4 716wk A, F7h WAeE el
MicroScan MICroSTREP plus paneloll4] ZAAls= g4 5%
9= penicillin 0.03~4 pg/mL, cefotaxime 0.25~2 pg/mL,
ceftriaxone 0.25~2 p¢g/mL, meropenem 0.06~0.5 #£2g/mL, van-
comycin 0.12~1 p#g/mL, clindamycin 0.06~0.5 #g/mL, eryth-
romycin 0.06~0.5 z2g/mL, levofloxacin 0.25~4 z£g/mL3Ac}.

4. CLSI EEYHS 0| SnMLTLHAAL

Clinical and laboratory standards institute (CLSI)ol]A4] A &| &t

Table 1. Antimicrobial resistance properties of clinical isolates used
in the study

No. (%) of tested isolates

Susceptible  Intermediate ~ Resistant Total
Penicillin 26 (34.7) 11 (14.7) 38 (50.7) 75
Cefotaxime 51 (68.0) 17 (22.7) 7 (9.3) 75
Ceftriaxone 44 (58.7) 19 (25.3) 12 (16.0) 75
Meropenem 27 (36.0) 6 (8.0) 42 (56.0) 75
Erythromycin 15 (20.0) 1 (1.3) 59 (78.7) 75
Clindamycin 27 (36.0) 0 48 (64.0) 75
Levofloxacin 71 (94.7) 0 4 (5.3) 75
Vancomycin 64 (100) 0 0 64

] kel 2] 3] AW o 2[7] A8l 2™, horse blood (Oxoid,
Hampshire, UK) &3 ujz1e] 5% whpo] A-g2igict.
MicroScan MICroSTREP plus panel®] 4] 55 HloA4] 8
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Table 2. Comparison of MICs determined by MICroSTREP plus panel with MICs determined by the CLSI reference method for clinical isolates

of S. pneumoniae

No. of MICs by MICroSTREP within indicated

log, of reference MICs

% Agreement

(#1 dilution)

>-=2 -2 -1 0 +1 +2 >+2
Penicillin 0 4 33 33 1 3 1 89.3
Cefotaxime 1 4 17 46 6 1 0 92.0
Ceftriaxone 1 6 31 37 0 0 0 90.7
Meropenem 0 10 21 43 0 1 0 853
Erythromycin 1 0 2 69 0 1 2 94.7
Clindamycin 0 0 11 59 2 2 1 96.0
Levofloxacin 0 1 19 53 2 0 0 98.7
Vancomycin 0 0 5 39 19 1 0 98.4
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%75 IFE e R Al A AAE AlsleisleH,
vancomycin®l] WA= 64 FFE A el Table 1). CLSI
FFuo g AARE A 79 penicillin, cefotaxime, van-
comycin, clindamycin, erythromycin, levofloxacinol] tgl 7+~
AES Q77189 A% A AP ET 2 Kel7t gl

MIC ZA#ol|A] CLSI ZEFH el Adlel] it MicroScan
MICroSTREP plus panel 723}9] AAI1F Q0 LX]E2 93.0%3
t}. Levofloxacin¥} vancomycinoll a4l = 22+ & F55 Al
gl es BF 4Xg MIC A3E EQl HbH, meropenem
(85.3%), penicillin (89.3%), ceftriaxone (90.7%)°ll T34 = H]
A A Eo] Yok, o]F Aol tHaiAlE MicroScan
MICroSTREP plus panel2] MIC Z3}7} CLSI 3744 o] A3}
of| vlgte] B 797t wldsiAl A= ek Table 2).

24 77} ol A= MicroScan MICroSTREP plus panel< minor
error 11.7%, major error 0.7%, very major error 0.7%%] A=
Holek 53] MIC AtellA vlad dXgo] YUR mer-

openem?} ceftriaxoneol] TH3ll41 = minor error7} BIMs}A] $2

Table 3. Interpretative category errors determined from a comparison
of MICroSTREP plus panel and the CLSI reference method

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

tests

Very major Major Minor
Penicillin 75 0 0 9 (12.0)
Cefotaxime 75 227 0 12 (16.0)
Ceftriaxone 75 1 (1.3) 0 22 (29.3)
Meropenem 75 1 (1.3) 0 25 (33.3)
Erythromycin 75 0 2 (2.7) 1 (1.3)
Clindamycin 75 0 2 27 0
Levofloxacin 75 0 0 0
Vancomycin 64 0 0 0

F9l3, 72+ 178FollA= very major error’} 1% EH(Table 3).

EtestE H Y3}l 1 46 5ol ts}o] penicillin?} cefotaxime
Al MicroScan MICroSTREP plus panel¥} Etest®] ZA3}-E-
Ws}9l S o, CLSI ERubgste] Axg9t B4 259 1l
EollA] = 2 AR AFE HItKTable 4).
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A Ao AT A NA Haagbyg e W
o] 7FAsLA, penicillin WAAS AWE 4= 9o, macrolide
Al A, quinoloneA] A, vancomycin, trimethoprim- sul-
famethoxazole 52| WAS HHT = glolA] de] AJei=o] sk
O}, penicillin ©]9]9] beta-lactam A|F gAlol] tiaiA=
CLSI®] 3H4 71 AA7L el Af6] 2482 A = glvt
T Algdo] ek Oxacillin t]22=E ©]-8-3F penicillin W4 41
4 A penicillin WA 27 ABAATS 24 4 9l
2, Y A FEE AEA olste] oAUE B & gl
22 penicillin¥} cefotaxime B+ ceftriaxone®] MICE 714
o7 FAAstodof s, ¥X ol EelE w7 Aol
A= MICE ZAkstoof dkel6]. Penicilling: B] &3} be-
ta-lactam Al Aol 3k MIC A2HE SAHs= T8
Ql CLSI w|=kix|mz| 8] 42 74 o] WAFA, W
o] Haslo] SAHQ HAel o] &3l7] o8] 3L, Etest (AB
Biodisk, Solna, Sweden)E o]&3% 7Z-$- MIC AIE 9 F
RO}8,9], A1 7HA] FAIE AAs Y a7ke] Aok A
g3todof sz whdo] gick

71&0]] Fr2]ol] A|F= 9 E MicroScan MICroSTREP panel--
CLSI®| u|zFlAul| ] 3] 47} Zro] 3% lysed horse blood”}
71% Muller-Hinton HA| A& AR&sl= Wb oz Ys 4
B2 HaE]s, 10714 Aol i3k <A ARt 7Hsst
Ao vH2,5]. MicroScan MICroSTREP plus panel 7%
Aele] paneloll HEE FF= = 3% lysed horse blood”} 3+
) Muller-Hinton 3] ¥iAZ d7lelo] AAsHs AEoZ A
2ol Bk, 1871 A R 49 AAE T
%5 7fEksldl. MicroScan MICroSTREP plus panels ©]-8

Table 4. Comparison of MICroSTREP with Etest using CLSI broth microdilution as the reference method

No. of MICs within indicated log, of reference MICs

1 0,
% Agreement Interpretative category errors (%)

-3 -2 -1 0 +1 +2 (1 dilution)  very major  Major Minor
Penicillin (n=46)
MICroSTREP 0 4 18 21 2 87.0 0 0 5 (10.9)
Etest 1 3 14 23 0 91.3 0 0 6 (13.0)
Cefotaxime (n=46)
MICroSTREP 0 1 11 30 0 97.8 0 0 6 (13.0)
Etest 0 2 7 31 0 95.7 0 0 6 (13.0)
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AALZS] 4255 7|Fol| A 7]Ee] taa S o & A
vancomycin, clindamycin, erythromycin, levofloxacinoll tHa4]
+ CLSI %ol MIC A7} MicroScan MICroSTREP
plus panel®] MIC Z7}e] dX]Eo] &3, clindamycind} er-
ythromycinell tall U5 F5ollA major error7} W7A= 9 o1},
AR g AR 59| s wig YUtk A=Y &
<& 7]Zol|A] 7]1Eel| EtestZ ZAFSHE penicillin?} cefotaximeol]
3l 4] = MicroScan MICroSTREP plus panel¥} Etest7} -5-AHgt
MIC Z3} A=} 4 2o HIeE Ho] 7]E9] EtestE
tAlsled MicroScan MICroSTREP plus panels o] &3t dl
Z TAPE 8l Aleg ekslgiv

MicroScan MICroSTREP panels thio 2 sl3d gt oAF
of|A] EFuh el MIC Ak} ¥ 23lelS wll penicillin 96.2%,
ceftriaxone 96.8%°] MIC UX|&5 Hrsl9lar[5], & o 3t
Aol A= penicillin?} ceftriaxone ZF 100%2] MIC 9X]&
< HaslSich2]. oYl el 4] Q- beta-lactam AlD 3HFA
oll thallA CLSI 742 MIC 738} MicroScan MICro-
STREP plus panel®] €X]&©°] meropenem 85.3%, penicillin
89.3%, ceftriaxone 90.7%% AN O 2 Uty 1~2 HFFollA]
£ major error7} YT, THEL] minor error7} WEE| A} 0]
9] MICroSTREP panelol|4]= ceftriaxone®] minor error7}
9.8%~12.1%% X 1= [2,5], cefotaxime®] 735 122%Z
HE]gleH2]. wEkA] o 7 gFAle] 25 minor error7} THE
Aol vlel A O 5 AR Az, o]w] ol
4] MICroSTREP plus panel®] MIC Z3}7} CLSI 742
Asfoll wlgfo] 19 AT AR L& FES 1ol A9
M9E A welen, 2R gEAe 314 Bgel 7
Ak MIC Asholl JakS 7913 7Fs Aol ek, ek, of
W odte 7 WellA MICE S5 ZAE &3 &<l 314 8l
o] & WAwE ZA3l9 T MICroSTREP plus panel 71A}2}
CLSI BA|uiA| 2] A & FAloll AAISHA] ghgkehe Al ol
At

MicroScan MICroSTREP panel& ©]-83F d+oll4 ZAdE
#5377t ZhdkEre Bavh 99af2], ol QA E
MicroScan MICroSTREP plus panel®] ZAF A3}= ofl-$- 2
£ 712ofok gh=o] 7hsaisict ol AFellA= F A S
2tk k2 713l A] BEslgl oy, ko' ZAefA] AR AL
$971 ek Euest} CLSI B2 S319] vl S £l 95
o) BEAE SNlol B Az ArHick 3, A A
MicroScan WalkAway SI (Dade Behring, Deerfield, IL, USA)E
o]} MicroScan MICroSTREP plus panel®] 235 53
Al ek B S AelsA o] &8 F U AoE Azt

MicroScan MICroSTREP plus panel-2 #H|ZH A7 o]2]9]
ol] 7}A] streptococcioll thet SHHFAZTAAALE 7153l
Z & A AT 0]9] 9] streptococcioll A = penicillin WAl 2]
T57F S7RkaL QolAl[10,11], Al AT o]€]9] strepto-
cocciol] thell A= chest gAAlel thet <3k MIC A5 7
AgE e Ado] Zrbslal ik g3 MicroScan MICroSTREP
plus panels o] &3t AT ©]€]9] streptococci®] -
AT A gt A E Bedd Ao A7t}

MicroScan MICroSTREP plus panel< ©]-8% 73-%- 7HAsA
A AT FA A AAE A T UL, 71E

2 X

A S Tekst gHAlell vl MIC ATHE 1% % 9l
o] oleh. AR AAAGIA sl o

FARFAAAZ AAZ wl] MicroScan MICroSTREP plus
panelS §-8317] o] 83 F 9 Aoz Azhei}
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HEAM 22 OBt MicroScan MICroSTREP
Plus Panel YA 4484 d3AS F

"shziciatm ojnjcist ZEkAlolStmAl, 2HRicksmA Al el FIEkziAlelstn}
A2, WA, SHIS2, S22, olFa

HiH: # = oi8] 7}A] streptococcid] AT HATT 7158 MicroScan MICroSTREP plus panel (Dade Behring, West
Sacramento, CA, USA)o] Soll £7N= et AAES HAlH AT+ 2 F MicroScan MICroSTREP plus panels- ©]
&3 A ARTAAAE Bkt sieick

HiH: o4 ZHAlollA Eel®l AlgdAdF 757F5 de 2 31931, MicroScan MICroSTREP plus panel} clinical and
laboratory standards institute (CLSI) u| 2kl u R3] A o 7 penicillin, cefotaxime, ceftriaxone, meropenem, vancomycin,
clindamycin, erythromycin, levofloxacinoll tgt AT HAAE AAs ) 4672] HH Al Foll 3l A= Etest
£ ©]-&3l] penicillin?} cefotaximeol] gt AT AAE 712 AABIAC

il CLSI v AR 3] 4 o] ke 2wl o] )4 wire] AFE K]l 755 IX|3k MIC ZA3HE HQl Ao g
ZHF3}9 3, MicroScan MICroSTREP plus panel®] ZHFE Q] MIC 23} AX]-8-2 93.0%ch WA 242 Aol =
minor error 11.7%, major error 0.7%, very major error 0.7%2] 35 3]t} Etest 232} MicroScan MICroSTREP plus
panel®] Z3} Aolol] F Aoz HAHE]A] gkghet.

Z&: MicroScan MICroSTREP plus panel-> MIC A& 35 = & BAuiA| S| AH o2, A5l 7F1re] A=A
AbollA CLSI w] & lxuf R 2] Ao} vl algls ol oF2dt Aas Bedek 8m8E7dAHellA MicroScan MICroSTREP
plus panels AIH R o] & = gl Zlow A7t [fetUMn|MEStE|X| 2008;11:18-22]
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