Korean J Clin Microbiol Vol. 13, No. 2, June, 2010
DOI: 10.5145/KJCM.2010.13.2.79

Species Distribution and Susceptibilities to Azoles of
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Background: Candida species are the fourth leading
cause of nosocomial bloodstream infections and
have one of the highest mortality rates among noso-
comial pathogens. C. tropicalis has been reported to
be one of the leading Candida species other than C.
albicans to cause Candida infection in patients who
have malignancy, diabetes mellitus, and burn. This
study was designed to determine whether burn might
influence the species distribution and susceptibilities
of azoles against clinical isolates of Candida species
including C. tropicalis.

Methods: A total 372 Candida isolates from various
samples in a tertiary burn center were studied, and
the MICs of Candida isolates to fluconazole, itraco-
nazole, and voriconazole were tested by broth micro-
dilution method of the Clinical and Laboratory Stan-
dards Institute (CLSI) M27-A2. A comparison was
made between Candida isolates from burn patients
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and non-burn patients.

Results: The percentages of C. albicans, C. tropica-
lis, C. parapsilosis and C. glabrata isolates from burn
patients and non-burn patients were 42.3% and 64.2%
(P=0.000), 35.7% and 21.6% (P=0.002), 11.9% and
7.8%, and 10.1% and 6.4%, respectively. Decreased
susceptibilities to fluconazole, itraconazole, and vor-
iconazole were observed more frequently in burn pa-
tients (4.76%, 19.05%, and 0.60%, respectively) than
non-burn patients (2.45%, 14.22%, and 0%, re-
spectively).

Conclusion: The results of this study suggest that
burn may lead to influence the species distribution
and susceptibilities to azoles of Candida species.
(Korean J Clin Microbiol 2010;13:79-84)
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WAlQl C tropicalis®] W1%7} F71stivhs &= Hart 9)
R8], ABA| 2] AgellA fluconazole A w2 A] 255w
A W kA= FAIH T B ASICH9). B3 Cono-
picalis®] A3 93 W31 ] Ashe 59 Aoz A%t
3 glow Az & F n|7a} &l C tropicalise B8l
T I e R R
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24} 880 ) 2736l 918k Ashaehe B Ao 9 4
Aol WAt g AL Aozl Bk YAl

ololl 8}o| C tropicaliss EI3F ZHov} #F BE g
azole AT Aoll gk ZHrAdell WX & JakE &lsla), =
] M el A B2l= C wropicalis B ZH ok £9] 1%
BIE 243} fluconazole, itraconazole B voriconazoleol] T
g RTA A AAE Algeisich
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2005135 2007 Arololl Tl 3HF X 87131 3F o
Sl 74 o AAERE feld v S uideR
sl FU AtollA] 45 ool FY FEol EelEo]
fluconazole MIC7} 2 3] Al o]}l <= 5 FF2 7
Fato] Alelslsiel. F 3NTFE UFLE sto] 7
fluconazole, itraconazole 2 voriconazoleol] th3l sFAFA] <=
A AAE Alsslslch dRFA 4 Ak ARl E 9
slo] FFTF C. parapsilosis ATCC 220192} C. krusei ATCC
62585 vl AL Al A-gseict

A Bl 752 Sabouraud dextrose agar (SDA)el| Alth
ajeFstol At EFEAE AHE3E Wolak A3 W= VITEK 2
ID-YST system (bioMérieux Inc. Hazelwood, MO, USA)& ©|
$ajo] AzAe) Aol vhek FE EAS Aech, FEE
50% glycerololl Fo] —70°Cel] E3ks}9]

Fluconazole, itraconazole & voriconazoleoll tgt gH517FA
<A 74X Clinical and Laboratory Standards Institute
(CLSI) M27-A2 Aol wg} o] 2Fs] AW (broth micro-
dilution). 2. & A|¥s}2AtH13]. RPMI 1640 HA] 1 L+ L-gluta-
mineo] 50| RPMI 1640 52 18-2], MOPS (3-N-morpho-
linopropanesulfonic acid) 34.53 g, glucose 2 g <ol 59l
% 1 mol/L HCIZ pHE 7.02.8 93ro] —4°Col| Hjkslm] A}
£33t} Fluconazole (Diflucan, Pfizer Inc., Korea) "2 =
T ZE75ll, itraconazole (Sigma-Aldrich Co., St, Louis, MO,
USA)T} voriconazole (Pfizer Inc.)< dimethyl sulfoxide (DMSO;
Sigma-Aldrich Co.)oll Zt7t 5o g b= 3 e3) kg
skl —70°Cell Hasleiek. 22| R FAlE H S
¢} RPMI viA| 2 3] 43}o] fluconazoleS 64~0.125 ¢ g/mL,
itraconazole¥} voriconazole< 16~0.03 xg/mLe] FEZ &

3L, 96 well plate (FALCON MICROTEST™ U-Bottom, Becton
Dickinson Labware, Franklin Lakes, NJ, USA)2] 1Holl4] 1011
welloll 100 x LA £53191 o, AA )| Z(growth control)@} Hl|
At Z(purity control)& 1ske] 11913} 12815 wellol] &3
A7} $l= RPMI WA S Z+2E 100 2 L9} 200 p LA E55}0d,
FA ALsAL —70°Cell Easloleh.

—70°Cell B3t F91 ¥ SDA°] 35°CE 29 Althul st
o1, 0.85% Aol T Fol & 4= ¥ 0.5 McFarland B%
RS, o] FlE P FHTE 11,0005 3]43e]
ZFH]5 96 well plate®] 1HollA] 11 wellol] 100 ¢ LA 3]
ek, ol HEH 96 well platels 35CollA] 48410717] ek
ShulA] 24428 o} %ok 5, 487k vlok F Selat 8
FEAR Az welloll Blste] 50% o] Aol AR
wellg #4&Al & E(minimum inhibitory concentration, MIC)
B 3Esigion], MICS 2F 32 24417 wliok 3 52t
=3t AYE J|FoZ 9} Fluconazole, itraconazole 3
voriconazoleol] thHet FHrA), k& oE A (susceptible
dose dependent, SDD), WAd9] 782 CLSI 7]l v}l 72
e MICH 77F 8 gL o3k, 0.125 e gimL oleh, 1 gl
o]}, SDD+= MIC7} 22t 16~32 £ g/mL, 0.25~0.5 ¢ g/mL, 2
prg/mL, 18]35 WA MIC7} 272 64 pgmL o4, 1 12 g/mL
o], 4pg/mL ol 4o E 33t

EAZ BAL Statcale (Epi Info™ Version 3.5.1, Centers for
Disease Control and Prevention, GA, USA)S A&3}o]
Chi-square 755 s}91om, P<0.058 FAESZE Fo3 A
o2 Fgsch

e o}

1. SIMNE XZ7|20M 228 200 25 2X

T SHEAE A B7|Re] A o
2] 7ot LelEl Q). 37275 F 1687+ SH shAtell
Al FEE AL, WA 20477 Mol gl shAbellA Ee
Hodek ek #F FEE 3K et shdol gl shatell
A B C albicans?} 7V o] EglElglon] 2 vhSo 2 C
tropicalis, C. parapsilosis, C. glabrata®) 2.2 He|5]o] 33
frell whE 7ok #5928l A Ael7t glodeh vk
C. albicans®] £2] ¥l& M 3AK42.3%)0ll4 Mol Yl
A 64.2%)0) Hlsto] EAHoE olsh YURET(P-0.000),
WP C. albicans ©1919] ZHelct 2] vl M ShxtollA] 3}
ol gl ghatel] vlste] =3} 53] C nopicalis®] 22l vlE
< 3 32K35.7%) 0N A o] Sl BRK21.6%)l Hlste] &
AP o golelAl 2A] UERSEEP=0.002) (Table 1).

A% Bololl up2 e Reli A 32F% itk £
Zdol|l A Bel®l FFI} 1457539.0%) 2 7 ek, Mg
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(24.7%), GA(18.0%), T8 NIE(9.1%), 7] TAAH(6.5%)
Fo& Hel= ek Table 2). ZH vl #54 A 9= C al-
bicans®] 75 3V A= AW, o, FARURE £Oo =
B, Mol gl Bbe Aol b Wk C wropicalis
9} C. glabrata= 3V 794 3glo] BE ghate] Aof|A]
744 wko] Bel%|9lom, C parapsilosise 3 SRl A =
AR HE, 3Hdo] gle SAtoll A= EHellA 7Ha Bl £e
=] tKTable 2).

HAME XZ7120AM 228 ZHC|CH| azole MIC

fob
Ho

2.

Z 3727F9 Zherloll thgt fluconazole, itraconazole 3
voriconazole®] MIC= ZH2} 0.125~64 £ g/mL, 0.015~8 ¢ g/mL,
0.015~2 pg/ml7HA] WA F3Esllon, et FEHE 2
o] & X tKTable 3).

B2E ) FEoA4 9] fluconazole MIC £33, MICsy ¥
MICope- 3 228} 3Hdo] gl ghatollA] 23] Aulie o] <]
A Z Vet o7t glodek. eyt B ol E3kE KA
3727F0llA 9] WA F SDD 75 BI&2 3 ghxlollA] &
% T#H(fluconazole, 4.76%; itraconazole, 19.05%)7} $}3o] §
= 3AA Eel®E FF(fluconazole, 2.45%; itraconazole,

Table 1. Species distribution of Candida isolates in a tertiary burn
center with and without burn

No. of isolates (%)

Burn Non-burn P-value
patients patients
C. albicans 71 (42.3) 131 (64.2) 0.000
C. tropicalis 60 (35.7) 44 (21.6) 0.002
C. parapsilosis 20 (11.9) 16 (7.8) 0.187
C. glabrata 17 (10.1) 13 (6.4) 0.187
Total 168 (100) 204 (100)

14.22%)ol] Hlsle] Fhot A g F2J3k Aol & Kol
= &9t} Voriconazole®] 7% A 37275 & 1759 C
glabrata®}e] SDD T2 &Ql¥]o] 3 f-ell whE A7}
SDD T Hl&<= 371 4 $I%ck Table 3).

Aeinh 70 AT g4 AANAE 1 B4
225 C. albicans®} C. tropicalis®] fluconazoleel] that WAl 7}
SDD ¢ H]'%(C. albicans, 4.23%; C. tropicalis, 7.04%)°] 3}t
Aol = Al A B2l F5(C. albicans, 0.76%; C. tropi-
calis, 3.82%) 5t} =%o} FAIK o2 §23t XJo]E HolA
= 9ot} Itraconazole®] 7% GARSHAl UERT 313 3kxtol]
A 2= C albicans®} C. tropicalis®] W43} SDD ¥ H]&
(C. albicans, 3.34%; C. tropicalis, 28.33%)°] $Hdo] 9= 32}
ollA Bel¥l FHC. albicans, 2.27%; C. tropicalis, 27.27%)%E.
t} =9kt C parapsilosist fluconazole?} voriconazoleol] 7+~
Ao] At FF71 91929, itraconazoleol] TEH W43} SDD
TF vlE-S sHF 3121(10.00%)0114 sHe] 9l 3hRK(6.25%)
oA Eele FFE} =9t} v C glabrata= fluconazole
7} itraconazoleel] 3t AT} SDD H|&o] 3Hdo] e 2t
oA Ba®l TFF(23.07%, 76.91%)°lA] I TRK17.64%,
47.06%) et o] ot AR o3t XolE HolA|
231y

il &

Zheeh &2 AbghollA] Whlsl= A 7l o] 7 23k 19l
ToZ L Hd7]sol] Ashs shajellA whAsl= 73] 2
Atroln, ZTAZEAIARE oA WAske Azl
o|2774A] wil-- vhekslAl viebdtl ) g} ol oF
2000 Fo] glom, AghollA 7S doTle T 109 7HA]
7} QieH12]. o] F 71 Eota S8 WAFS C albicans©)
At 1 ol 2 C. tropicalis, C. glabrata, C. parapsilosis 5=
AgtellA e orle Foi WAFeR 15Hn ok

[o3

Table 2. Distribution of Candida species isolated from different clinical specimens in a tertiary burn center

No. of total isolates (No. of isolates from burn patients)

Specimen Total C. albicans C. tropicalis C. parapsilosis C. glabrata

372 (168) 202 (71) 104 (60) 36 (20) 30 (17)
Blood 67 (41) 36 (24)* 6 (4) 15 (6) 10 (7)
Bronchial washing 24 (6) 16 (4) 5(0) 2 (1) 1)
CVC tip 34 (25) 17 (13)* 4(2) 12 9) 1 (D)
Sputum 92 (3) 74 (2)* 15 (0) 1 (1) 2 (0)
Urine 145 (92) 54 (28)* 71 (54)* 4 (2) 16 (8)
Others 10 (1) 5(0) 3 (0) 2 (1) 0 (0)

*P<0.05 between burn patients and non-burn patients.
Abbreviation: CVC tip, central venous catheter tip.
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Table 3. Antifungal susceptibilities of 372 Candida isolates in a tertiary burn center with and without burn, as determined by the CLSI

microdilution method after 24 h of incubation

Species Burn patients MIC (#g/mL) Non-burn patients MIC (¢ g/mL)
(No. of .
isolate from Antlfuntgal
burn/non-burn 280 Range MICsy MICs R (%)  SDD (%) Range MICsy MICo R (%) SDD (%)
patients)
C albic Flu 0.125~64 0.5 2 1 (141) 2 (2.82) 0.125~64 0.5 2 1 (0.76)
('7f/1;°1‘;”s Itra 0.015~025 003  0.125 5(7.04)  0015~025 003  0.125 5 (3.82)
Vori 0.015~05 0015  0.06 0.015~0.5 0015 0.06
C novicais Tl 025~64 1 4 1 (1.67) 1 (167 0.125~64 1 4 1 (227)
(60! 4{1) Itra 0.015~8 0125 025 3 (5.00) 14 (2333) 0015~025 0.125 025 12 (27.27)
Vori 0.015~1 0.125 05 0.015~1 0.125 05
C varavsilosis FU 0.25~8 1 4 0.125~4 1 2
('26’/1 6;" " tra 0.015~1 006  0.125 2 (10.00) 0.015~025 006  0.125 1 (6.25)
Vori 0.015~025 003 0125 0.015~025 006  0.125
C odabrata Flu 05~64 4 64 2 (11.76) 1 (5.88) 05~64 8 64 2 (1538) 1 (7.69)
(‘1;'5/13) Itra 0.03~2 025 05 1 (588) 7 (41.18) 0.06~2 0.5 2 2 (1538) 8 (61.53)
Vori 0.015~2 0.125 05 1(588)  0.03~1 0.125 025
All isolates Flu 0.125~64 1 4 4 (238) 4238 0.125~64 1 4 4 (1.96) 1 (0.49)
Itra 0.015~8 006 025  4(238) 28 (1667) 0.015~2 006 025 2 (0.98) 27 (13.24)

(168/204) Vori 0.015~2 0.06 0.5

1 (0.60) 0.015~1 0.03 0.25

Abbreviations: Flu, fluconazole; Itra, itraconazole; Vori, voriconazole; R, resistant; SDD, dose dependent susceptible.

el A Bl Tt} FollA ] 7 EET PlollA £
23 F5S e 2 3 A C albicans?} 25.9~49.05
AL, dolf ol9]e] AL A A C albicanst
51.4~90.62 viFstAl =l 7,14-17]. F 7ok 4%
REE el $old AAle] B gasge) R e
29 ol whz} chEA] HaE 3 giARE 20000 tell SolAw
A AEH 2 C. albicans F2l &< Z4sta 931, o]eb= vt
& C glabrata, C. tropicalis 9 C parapsilosisﬂ— e C al-
bicans ©1%] ZHvk #F2 Lele 7L e FAloltt
[18].

2 A7) Sl PR o 8TIellA Eeld v 5 7t
2 gol E2l% C albicanst 3V A4 Eel= 7k
42.3%, 3Ho] gl 3hatellA Feld kel 64.2%E A4
sto] SH ShAtoll A ou] QIA YA EelE et o= 3 3t
Aol A BN 2 C. tropicalis®] E8l7F WAL, SHo] Yl
Ao 735 e dh Agat 22 FH o] €] el
A ZelEl ab SHY 3hAke] A dlat AR}
T ZAAelA o] el lr] wiite® AZbEchTable 1,
2).

B odAqtolA] F WAE gl B2l% C topicalise 93 A
Aol A 7 WA e Al AR &3] BelEe 7EoE I
A 9lewm[7,14-18], 53] HH o]e]e] A} A -5t
SHE shAtollA el A C albicans Y2 & E3HA] £E
& Ao Buso] Qlol[11,16,17,19] £ AT Anete o

A&kt & dTllA] 2elE C tropicalise 3V B4 A
T 90%7F A£HollA Feld FFEHer, Mol fv e
38.6%2] 7t AHollA] FelE Sk ol 3 gAbEol !
S AR B okdel @ JHHE 23 e At B
7] WiEo gekEn, o] o] 3 A B A8l
Zlog FARG webA MY 5= v 78 2l &
Aol Apo| & 7hA oA AR, et 2 FelEe A
A FHell Gk FA HoE2 A et FF F3Fol| 9k
= E T 3= A& A F C nopicalist Vo] Qe
A g AAAelA A o2 gol Felw vt

o] 7k che] azole A1 Aoll sk ZHrAdol] w]X] = o
kS Hylslazl AJd3l fluconazole, itraconazole 3 vor-
iconazoleol] thet A A| Z+A ZA=, fluconazoled} itra-
conazole®] 73-%- C. glabratas A|2g B 7FEollA HF 31
Aol A Hel® #F2] WAY SDD #F5 HlEo] o] 9lE
SAjola] 2elsl Fe) Al DD T vl g o
yeldrl ol WHNZE C glabrata®) 735, fluconazole}
itraconazoleol] thak WA=} SDD H]&o] 3o g1 3kajol| A
e Tl M kR o E9kek oA S 3t
4 Gl A EelH ok IE e Z 3 XAl 2
Aoll ek B glom, 19951 2] g Hato|A = 3
oA Zel= Zeicke] XAl 443 A 5 fluconazoleod]
Aol AstE 77} C albicans®] 1.9%, C. tropicalis®)
13.4%, C. parapsilosis®] 6.2%Z H3%¥ v} dch20]. 22}t
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o|=e] Hare Q-5 Al3isk AIZHA o)zt =1 3R1TA] 2t
T4 A 3} o] FolX A ghe A7ol] AlssE A
Folug B AT} nlsly| = o fvkar ek} 32
Tl o1t dFtellAe Sl Fel 2k fluconazoled}
itraconazoleol] Wit WA=} SDD #5 B]ES C albicans, C.
tropicalis, C. parapsilosis, C. glabrata®lX Z¥Z 0.1%, 0.4%,
0%, 27.1%2} 2.8%, 26.4%, 41.4%, 95.7%% K 13} cH16]. =
W 7|3t A7 Ao} vlaai i, 2 A7) SH 3hkatell A
22lE C albicans$} C. tropicalis®) fluconazole?} itraconazole
o] g A} SDD ¥ vl&S o =& Wb, C parapsilosis
9] itraconazole@} C. glabrata®] fluconazole¥} itraconazoleol] Tl
g WAJFE SDD v HlE-2 1] Ukt wheba] S 2 A
of] 3k 3Hdo] gl 3hAtellA Eeldl T dRITA 7
A 7ZAzet Tl epst dollA] Byl A3E vl & )
et FEHEE azole FHITA| 4 Fdoll 9¢E £
Aoz A7

o g e C tropicaliss FE3Ft
e FATA Aol AR F 5 9)
A3t AES AIF o7 Tl 95t
A\ Fofl 3 2 A} AR 913 eqls 2 ¢l
Aol A 9] v]i A B Aol AskH Fo
24 4] ol B 27499 A7 LeY A
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Candida tropicalis= 24459k, @9 3l sH 5;1-1}01] A C albicans ©12]2] F8 QolFo g Haxr) B

o] C. wopicaliss 33 THct & EF 9 azole FAT Al 3t Aol wlX]= g3 FRlstazt sloivt.
gitH. 1Ak AlE]ollA] Bal=l & 3727579 7‘}13]‘1]-% e 2 198 2™, fluconazole, itraconazole ¥ voriconazoleol] T3k
#| A A5 =+ Clinical and Laboratory Standards Institute (CLSI) M27-A2 A& o] v}e} HAu|ks] g oz 7 A1)
SHd gAkeL Mol gl 3hatellA EElR Fo] AIE vlasigich

A} 3 3kxle} shdo| 9le BRbellA E2IE C albicans, C. tropicalis, C. parapsilosis 3 C. glabrata®] W15 2+
42.3%2} 64.2% (P=0.000), 35.7%%} 21.6% (P=0.002), 11.9%2} 7.8%, 10.1%2} 6.4%3Ac}. Fluconazole, itraconazole B vor-
iconazoleel] thall ZHrAg o] Alskel 5 vl&-2 M 3F2K4.76%, 19.05% 3L 0.60%)0l14] BHgo] fl= 3F2K2.45%, 14.22%
W ovHeh o Tl BRI,

AE: M2 C tropicaliss EJE ZHoct TF X9} azole YA TA| Aol ds £ 5 AS Aoz sl
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