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Background : Although the broth microdilution method has been recently established for antifun-
gal susceptibility testing of the Candida species, there is still an argue in the interpretation of the
trailing endpoint. We evaluated the spectrophotometric broth microdilution method (SBM) to deter-
mine the fluconazole MICs from five different Candida species.

Methods : A total of 252 clinical isolates of five Candida species (144 C. albicans, 42 C. tropi-
calis, 32 C. glabrata, 28 C. parapsilosis, and 6 C. krusei) were tested for fluconazole susceptibility
with the broth microdilution method. The MICs were spectrophotometrically determined at 80%
(Spec-80%) and 50% (Spec-50%) decrease in absorbance as compared with growth control,
respectively. The results were compared with the fluconazole MICs tested by the National Commit-
tee for the Clinical Laboratory Standards (NCCLS) macrodilution method.

Results : When MICs were obtained by Spec-80%, the agreements of SBM and the NCCLS
macro dilution method within two doubling dilutions were 92.4% (220/238) at 24 h and 78.6%
(198/252) at 48 h for all Candida species. Using the Spec-50%, those were increased to 97.9%
(233/238) at 24 h and 98.8% (249/252) at 48 h (P<0.01). Especially, for C. albicans and C. tropicalis,
the agreement of the Spec-50% was significantly higher than those of the Spec-80% at 48 h; 97.9%
vs. 75.0%, for C. albicans (P<0.01), and 100% vs. 57.1%, for C. tropicalis (P<0.01).

Conclusions : These data suggest that the SBM using Spec-50% can provide a more precise and
objective mean for fluconazole susceptibility testing, especially for C. albicans and C. tropicalis.
(Korean J Lab Me@002; 22: 253-9)
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RPMI wiA el A 2 Z2kA] @AV S (trailling) & Hole
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2. NCCLS broth microdilution¥

NCCLS M27 el ¢Jske] 0165 M MOPS (3-N-mor-
pholinopropanesulfonic acid) 7} £0139)+ RPMI 1640 (RPMI-
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Spectrophotometric Microdilutiond& O0|&8t Fluconazole Zt54 ZHA}
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t} 3H fluconazole WA #5< C. albicans ATCC 645502
7AS A AEAEE S8HE 4R bk glod, E A
] Spec-80% & Spec-50% 2 BGE 24A|7F D 48417 Wl
W B A MIC7} 16-32 pg/mL AFe]2 NCCLS macrodi-
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Table 1. Fluconazole MICs of Candida control ATCC strains

Fluconazole MICs (ug/mL)

ATCC Incubation Microdilution*
strain time (h) o Macrodilution gpec- Spec-
80% 50%
C. albicans 24 05 05
ATCC 90028 48 0.25-1 05 05 05
C. glabrata 24 4 4
ATCC 90030 48 8.0-32 8.0 16 8
C. parapsilosis 24 2 1
ATCC 22019 48 2.0-8 4.0 2 2
C. krusei 24 16 8
ATCC 6258 48 16-64 32 32 32
C. albicans 24 16 16
ATCC 64550 48 NA 32 32 32

*Spectrophotometric reading.
Abbreviation: NA, not available.
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lution i3} frAtst A& HYGTH Table 1),
2. Broth macrodilution®f I} microdilution®d2| X2

Microdilution®ell ¢]8F fluconazole MICE Spec-80% %
Spec-50% % 7|F0.2 #As}Ie] 0|5 7}z NCCLS macrodilu-
tion®§ 9] Ao} vlwaste] X&S FAEATH Table 2). 484]
ZH ik Folle AA 252F EF7F RS Hel BEo] 715319
Ok 2447 Wi Fell= 145(5.6%) 7F AR ot 24417 i
& T Az 238F AT & F AT 2447 vk 1A
AR B dFE dE¥HE HW C albicans 55, C. tropicalis
25, C. glabrata 55 @ C. parapsilosis 257} ©]°l £3&}Sit}

AA 25255 thAFC E microdilution®goll 2|3 fluconazole 7+
T4 AAFE Spec-80%E 71ELE WSS W, NCCLS
macrodilution § 2] 26l Auju] A& 24417k 48A17F
wjok & Zkzl 924% (220/238)9F 78.6% (198/252) |01,
Spec-50%% 71Fo% BAF A 2470 48AZF WiF F
Zyzy 979% (233/238) 9k 98.8% (249/252) 24 macrodilution
WHhe] YAE&2 Spec-80% 7151 AFETE 99 iAo 7t
ST PC0.01).

7t FEEE AWHEY, Spec-80%E 7IFOE AU 1)
C. albicans® 73-% 24A17v3} 48A17F ¥k & NCCLS macrodi-
lution® ] Y& 77 914% (127/139) <} 75.0% (108/

Table 2. Distribution of difference and agreement of the MICs determined by the NCCLS macrodilution reference method and microdi-

lution method for five Candida species isolates

Species Method of endpoint Reading No. of isolates with 4 MICs* of EA'
(No. of isolates) determination time (h) ) 2 1 0 +1 ") 12 (%)
C. albicans (144) Spec-80% 24 2 4 30 69 17 7 10 914

48 1 2 12 66 22 6 35 75.0
Spec-50% 24 0 16 56 63 4 0 0 100°
48 0 13 45 75 8 0 3 97.9¢
C. tropicalis (42) Spec-80% 24 1 2 13 12 4 3 5 85.0
48 0 0 3 7 10 4 18 57.1
Spec-50% 24 2 10 17 11 0 0 0 95.0°
48 0 0 7 31 4 0 0 100*
C. glabrata (32) Spec-80% 24 0 3 15 9 0 0 0 100
48 0 0 5 21 5 1 0 100
Spec-50% 24 2 4 19 2 0 0 0 92.6
48 0 3 15 14 0 0 0 100
C. parapsilosis (28) Spec-80% o4t 0 3 11 11 1 0 0 100
48 0 0 3 23 2 0 0 100
Spec-50% 24 1 8 5 6 6 0 0 96.2
48 0 2 10 16 0 0 0 100
C. krusei (6) Spec-80% 24 0 4 1 1 0 0 0 100
48 0 0 1 0 0 0 100
Spec-50% 24 0 4 2 0 0 0 0 100
48 0 0 4 2 0 0 0 100

*Spectrophotometric MICs different from macrodilution method MICs by number of log dilutions; 'EA of MIC results of the two methods is defined as
exact agreement or agreement within two fold dilutions; *Five C. albicans, two C. tropicalis, five C. glabrata and two C. parapsilosis isolates were not
grown after 24 h-incubation; ®P<0.01, Spec-80% versus Spec-50% at each incubation time within a given Candida species.
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Table 3. Comparison of fluconazole MICs determined by spectrophotometric microdilution method with those obtained by NCCLS

macrodilution method for five different Candida species

Candida species Reading No. of isolates with MICs (g/mL)
) MIC method .
(No. of isolates) time (h) <4 48 16-32 >64
C. albicans (144) Macrodilution 48 143 0 1 0
Microdilution Spec-80% 24" 131 0 2 6
48 121 1 3 19
Spec-50% 24* 138 1 0 0
48 141 0 2 1
C. tropicalis (42) Macrodilution 48 42 0 0 0
Microdilution Spec-80% 24* 36 0 1 3
48 26 1 2 13
Spec-50% 24* 40 0 0 0
48 42 0 0 0
C. glabrata (32) Marodilution 48 1 24 7 0
Microdilution Spec-80% 24* 2 20 5 0
48 1 22 9 0
Spec-50% 24* 2 20 5 0
48 1 26 5 0
C. parapsilosis (28) Macrodilution 48 28 0 0 0
Microdilution Spec-80% 24" 26 0 0 0
48 28 0 0 0
Spec-50% 24* 26 0 0 0
48 28 0 0 0
C. krusei (6) Macrodilution 48 0 0 2 4
Microdilution Spec-80% 24 0 0 4 2
48 0 0 0 6
Spec-50% 24 0 0 5 1
48 0 0 3 3

*Five C. albicans, two C. tropicalis, five C. glabrata, and two C. parapsilosis isolates were not grown after 24 h-incubation.

144) |91 =H, Spec-50%E 71F=oE #AS Az 77 100%
(139/139) &} 97.9% (141/144) 24 Spec-80% 71521 73$%-H.
gx)go| o =71t X0.01). C. tropicalis®] 7%+
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80%E 71ESE BARAE W 24X 73} 48N WG &
NCCLS macrodilution® 9] dx-&0] z+7+ 85.0% (34/40) 2
57.1% (24/42)°19 =), Spec-50%E 71522 AAEIUS
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MIC B3xE FZE7b| xpolE& BHth C albicans (144%F), C.
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albicans 157(16 pg/mL)E AYstr+ EF MIC7t 4 pug/mL

81 C. glabrata, C. parapsilosis, 123 C. krusei

olgtelqitt. ¢HA C. glabratas 158 A93tale 31571 MIC
4 pg/ml OO, C, krusels= 6% R57} MIC 16-64 pg/
mL o] %l tH Table '3)

C. albicans®] 73%- NCCLS macrodilution'§ .2 ZAAIES uj
MIC7} 16 pg/mL o409l FF= 1445 = 1z Bolle=,

microdilution 2] A& Spec-80% = HA 3 = 24N}
48A17 Ml & 712 58% (8/139) 2 15.3% (22/144) ©]th.
I3Y Spec-50% % FAFL I\/HC7]’ 16 ug/mL o]A<l C.
albicans 5 24A17v 48A17F Bk & ZF7F 0% (0/139) #
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% Spec-80% % Spec-50% = HA3 AF}L 31F2 MIC7}F
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Spectrophotometric MicrodilutionE 083t Fluconazole 2t ZAL
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NCCLS macrodilution ol 23t A3}9} AX|519t). C. krusei
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A=Al sl e A7 st ARES A4 AANA
gd 5% IHn @58 YR SBMHE ©]63 flucona-
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80%9 Spec-50% W4 BRIN A S8uslol Sas)

de Ay A

t‘} o1} Spec-80% =& Spec 50% % FAFPS o MICE
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fluconazole s H|E3F azoleA] °FA|] 749 tJFE Spec-50% =
Z1Ees & Y MIC #3437 ¥ H&slli, NCCLS #%
Mol dAER =UL dgld oE dAEd Eyf10-12
15]9} YX|5kATh Spec-80% A37F NCCLS macrodilution ™
#el dAEo] FA XE olfol sl Rodriguez-Tudela$t
Martinez-Suarez[5]+ ¥4 7t} #550] RPMI HiAW o)l A
2 stA SRl AU E welldl MO i 4ol SR X
ot B 4R fFoxe £ 335 HY 5 V] WElE &
A3tk

2 doMe zioe] #Fell whel microdilution 2t
NCCLS macrodilution®§¢] 9x|&¢] 2to]7} gl&o] = gich
2. C. parapsilosis, C. glabrata®t C. krusei 1—1’--7—9] 73$- Spec-
80% 2L Spec-50%E 7|1FOR MICE HAAYE W, microdi-
lution® 3} macrodilution®¢] YX| & 48417+ vjeF HIFolA
100%01‘}1\:} I8V C. albicans®} C. tropicalis®] 7%+ 484
7F wj%F B Spec-80% 7]+22 MICE #AYS
tionH3e] A& 27t 750% L 57.1%= wE SUAAT,
Spec-50% = 7|70 2 BAHIL = XS0 979% 2 100%
EA] Spec-80%°ll Ml Z7Hets & 4 SiSiTh whebA NCCLS
Hol FANZE fluconazole 754 ZAAFE microdilution H 2.
A8} 48A17F wj <k & MICE A& 7§—r C. parapsilosis, C.
glabrata®l C. krusei @5+ Spec-80% <2 Spec-50% 7|&7}¢
o £ Aol& YehA| %= HHH, C. albicans®} C. tropicalisS)]
79-= Spec-80% BTH= Spec-50% 2 WA st= Ao T Adst
22t AztE Sl

C. albicans$} C. tropicalis %2 7% Spec-80% = #7g3sk
MIC7} 64 pg/mL )41 #FE 2447 Bk & 747} 63 2
3Fo|REH, 48417 wjk FollE 1959 1352 72 2718k
2ol 59 B 93 Ao AAEIth £d 83E flu-
conazole 5 azoleA 9FA|9] fungistatic activity® <& A&
W o S A% S 29 S40) FEAOE A% B
FEE AHOEA[Z, 4], o] EFHE Holg #FES Wl flu-
conazole A0 AAVY 247 Wl T TS Holu 48A)7¢
ol MIC7} 64 pg/mL o402 Z7b¥D2 NCCLSS| d%
U2 48A17F & A A SH fluconazole WAL E A g4
F JtH4, 7]. Torantore S[17]& T8 IS Z0]7] -?]z‘sﬁ/ﬂ
= 24A7F vjok & d=dls Zlo] oy o), IR FF

2N EF MIRAE ) F83 A5 DL 4 9002 o
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F(55%) ASATE Revankar $[4]S ZY a3E Hole #F

I Gh

S8 o= 8 ug/mL % 16 wg/mL2| fluconazoleo] EE
g SdgAgo s AAeige, 1 A MIC7E 2% 8 ug/
mL "El 7R FFYe glsisith 2 AFelME Spec-
80%%Z AANS W MIC7} 8 pg/mL AR Y a5 H
¥ C. albicans®} C. tropicalis @5+ NCCLS macrodilution



258

We olgste 4 #FE WY 4 A, o] AFATF Spec-
50% 9] Ao} 275 AQsties A dAFE delssith

AEHOR SBMHE |43} fluconazole 24 AAE
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Aol glo] Aol TAEL Qitk AAES 57K T &
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i 1 QA Aol E2E 2525 (Candida albicans 144,
C. tropicalis 425, C. glabrata 325, C. parapsilosis 285 2 C,
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+ National Committee for Clinical Laboratory Standards
(NCCLS) broth macrodilutiond ¥ SBMWHO.Z FAld flu-
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gL ®FF A (spectrophotometer) 2 SHEE 4319 A
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(Spec-80% %! Spec-50%) = 77 B3kt
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£ 71F0 2 AL o, A #59 NCCLS macrodilution
Wae) 2v) A Wil UA& 244173 4817 g T Zh2t
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lution§7e] A& Spec-50% (97.9%) 5 71502 AHPE
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o] A% 57.1%4A 100%E Z718FAtH P0.01).
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