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Background : The epidemiology of Candida species isolated from nonsterile as

well as normally

sterile sites is important because colonization of the former may precede invasive Candida infections.
Methods : We investigated the epidemiology and antifungal susceptibility of Candida species
recovered in Busan Paik Hospital during the past 6 years and compared these results according to

the type of specimens.

Results : Among the 2364 strains, C. albicans (53.8%) was the most frequently isolated, followed
by C. tropicalis (17.5%), and C. guilliermondii (10.0%). Non-albicans Candida species were more

prevalent in normally sterile sites (P<0.001); the prevalence of C. tropicalis and C.

parapsilosis was

significantly higher in normally sterile than in nonsterile sites (P<0.001). The prevalence of C.
parapsilosis was higher in blood, intravenous catheter tips, and ear discharge, whereas C. tropicalis
was more frequently isolated from urine. C. guilliermondii was the most frequently isolated from
bronchial washings. The susceptibilities of Candida species to 5-flucytosine, amphotericin B,
nystatin, miconazole, econazole, and ketoconazole were 98.3, 99.3, 99.7, 94.9, 86.3, and 94.5%,
respectively. The susceptibilities of the organisms from normally sterile sites were lower than those

from nonsterile sites.

Conclusion : The distribution of Candida species differed among various types of specimens,

especially those from normally sterile versus nonsterile sites. We assume that the

fections of exogenous origin is high. We presume that the candidemia of C.

frequency of in-
parapsilosis is

associated with the use of central venous catheter and that C. parapsilosis is acquired from

€X0genous sources.
(Korean J Clin Microbiol 2004;7(2):164-170)
Key words : Candida species, Antifungal susceptibility, Candidemia, Surveillance.

M B

:04/8/11  AIXHE L : 04/8/31

-+

Korean J Clin Microbiol 2004:7(2):164-170

Bl o
e

ks
B lakod

el

(614-110) F-AFFA A] HAEA AL 7] 5% 633-165
QA et ol et ¥ Arag el R gAfel el
TEL:051) 890-6664 FAX:051)893-1562

E-mail : jhsmile@inje.ac kr

Candida speciest= I &3, A9, 357], 4317
g QA o2l F-9ell 7&?”& 22 EAsHA
FA o] A glo] ©es] A skt

o Mg} kats AL EE

N

[¢)
/K]
=t



QIMAA oA Bal= ZiCict #ED 2t

e EEE T

T

= —
Candida species= 54 139l 7HE &3 42l
ol H l%oﬂ*ﬂt v ERAET A £ A
Jez dedata sle &ake o] &3 AES S7H

N

1= Hﬂqolx} Z 9 spitoltH2]. Al el o g Al
A Yo Ade 2 FAA Y MY, a8 A 74
ook mi Hulo] &4 =3 Ay o] gt Zhoth o
L &Aoo 7 F71eta 9o o] 9 37 non albi-
cans Candida speciesell <]t @8 F <9 v &o] F7lsta
9= kAT 511]—5]01 E]—.L_E] 011”4—[3—6]. =3} Candida
species= TE ol whe} azoleA Y S £33 R A
gol atel &

\U

12 of
o[N o

ERATH6-9]. o] 9] #F X B 54
&7 1% A dee oe Qe R n2ls 8
10-14] A4 g ek} x| 5 o] A& AsiA g etxAtet
A Candlda species?] TF] X L FHtA 7ZA
FEel F7141 2AF aFE ) AR o] [ o] AL
c WFE @R e FoaAd A-rort @ =
o 1 ol HAle td 2AME =ETHI5, 16]. ZhH o
TS UFE IS Z AU S dov|n= o3}
ZAE FalM e dd s 233 B AEE
Candida species ¥ 5k ol g}, QG H- oA A& =
Candida species®] % X 2 I3 FAe 48 &

A% UeE astt,

$Y5HE

ole] Aztg L T 6 Azt 244 A% AA NN AEd
Candida species®] 7% £X ¢ AT 54 292 =
Asta el AAzte Aold B B PR wE @

165

& ABY T T4 4D Zhe] Awol wato] Lol
B S
CHAH &
1. Y 25

AE 19984 195 2003 129744 6 Bt
Ql XMSHL Ak glo] Atul g Ee g d AL

A AY == YufF FollA] Candida species”}
g A5 o2 k. AAl= 7H, 71 32 Al A,
2,89, ¥, ¥ o] 35 tH(Table 1). 7 A 2] A3+

Aol whet TR et 29
o® FAEELe A

ol T Esisled 3

_{

o
R AT, A e Bl 5
R LR EEE PE L HEREERT L

9 74%1]"“5 7%4‘?’:1*, 7]-?%*1 "1]734"—‘1, T, 20T, A5AE,
.2, 3 Q
2= Candlda species —goﬂ
7] ) A F 585, Jhel| 497, £ 257, 7} 1
T A7 8A A 5F HH A 45 7)€
22FE o2 Bk
2. Candida @#ZE9| H{Y, SA U ZkpM 2HA}

HEAQ X vk o upa} v ekslsdth. Sabouraud

Table 1. Distribution of Candida species isolated from different clinical specimens

No. of isolates

Specimen C. albicans C. tropicalis C. guillermondii C.glabrata C. parapsilosis C. krusei Other Total (%)
Sputum 749 146 9 80 16 13 27 1040(44.0)
Bronchial washing 204 42 194 31 8 1 9 489(20.7)
Urine 103 171 9 49 21 1 4 358(15.1)
Blood 60 21 12 28 56 1 2 179 (7.6)
Pus 26 8 4 5 15 0 4 63 (2.7)
Stool 35 9 0 4 10 0 1 59 (2.5)
Catheter tip 15 1 3 1 19 0 0 39 (1.6)
Oral cavity 19 2 0 2 0 0 2 25 (1.1)
Ear discharge 4 0 1 0 16 0 1 22 (0.9)
Ascitic fluid 8 4 0 0 4 0 2 18 (0.8)
Cervical discharge 12 1 0 3 0 0 0 16 (0.7)
Transbronchial 1 4 0 2 0 0 15 (0.6)
lung biopsy
Vaginal discharge 7 0 0 1 0 0 0 8 (0.3)
CSF 4 3 0 0 0 0 0 7 (0.3)
Throat swab 5 1 0 0 0 0 0 6 (0.3)
Gastric juice 2 0 0 0 0 0 1 3 (0.1
Other 11 3 0 0 2 0 1 17 (0.7)
Total 1272 413 236 204 169 16 54 2364(100)
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Table 2. Prevalence of Candida species isolated from sterile
and nonsterile sites

No. of isolates

Species S —Total No (%)
Sterile sites Nonsterile sites
C. albicans 194 1078 1272 (53.8)
C. tropicalis 198 215 413 (17.5)
C. guilliermondii 28 208 236 (10.0)
C. glabrata 78 126 204 (8.6)
C. parapsilosis 102 67 169 (7.1)
C. krusei 1 15 16 (0.7)
C. famata 0 10 10 (0.4)
C. curvata 1 8 9 (04)
C. lusitaniae 1 7 8 (0.3)
C. sake 2 3 5 (0.2)
C. dubliniensis 0 3 3 (0.1
C. rugosa 1 2 3 (0.1)
C. kefyr 0 2 2 (<0.1)
C. catenulata 0 1 1(<0.1)
C. colliculosa 0 1 1 (<0.1)
C. norvegensis 0 1 1 (<0.1)
Candida spp. 3 8 11 (0.5)
Total 609 1755 2364 (100)
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%3 9] imidazole#| (miconazole, econa-
13} 8 ug/mLe| ¥ =0
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1. AAZROIAN 2|2 Candida species

AT do] ¥3% Candida speciess F= 23647 T2
Candida albicans (12725, 53.8%)7} 7}73 Ho] 28] ¢l
o 71t} © 2= Candida tropicalis (4135, 17.5%),
Candida guilliermondii (236=, 10.0%), Candida glabrata
(204, 8.6%), Candida parapsilosis (1695, 7.1%) <] 1l
=2 2 o] O EFo] WA Bl EF 95%01 4L
Z}A] 611 tH(Table 2).

AA e FFel U:]’ﬂ' TEotA 2 Wl -9l ok o -
9ol A ZHzh 6095(25.8%), 17555(74.2%) 7} H-2) = 9Lt}

Qo] A = C. tropicalis (1985, 32.5%), C. albicans
(194, 31.9%), C. parapsilosis (1025, 16.7) 52| Hl =<
o2 BgHEYga, 279 A+ C. albicans (10785,
61.4%)7} AA el 232 A &P, 1 o= C.
tropicalis (2155%, 12.3%), C. guilliermondii (2085=, 11.9%)
Seo Mz Felso] FFE L Aol Atk
(Table 2).

Fa AA Al 2tz AlEstste] BA st A e
C. albicans 72.0% (749/1040), C. tropicalis 14.0%
(146/1040), C. glabrata 7.7% (80/1040), 7] =] A 2] o] A
+ C. albicans 41.7% (204/489), C. guilliermondii 39.7%
(194/489), C. tropicalis 8.6% (42/489), L. 4] = C. tropica-
lis 47.8%, C. albicans 28.8%, C. glabrata 13.7%2] <=°. &
25, Ao A= C. albicans 33.5%, C. parapsilosis
31.3%, C. glabrata 15.6%, ‘5ol 4] = C. albicans 41.3%, C.
parapsilosis 23.8%, C. tropicalis 12.7%, ¥ o] 4] = C. albi-
cans 59.3%, C. parapsilosis 16.9%, C. tropicalis 15.3%, 7}

Table 3. Susceptibility of Candida species isolated from sterile and nonsterile sites

Specimen type

Antifungal agents (% Susceptibility)

(No. of isolates) SFC AMB NYS MIC ECO KET
Sterile sites (170) 98.2 994 100.0 924 79.4 92.9
Nonsterile sites (122) 98.4 99.2 99.2 98.4 959 96.7
Total (292) 98.3 99.3 99.7 94.9 86.3 94.5

Abbreviations: SFC, 5-flucytosine; AMB, amphotericin B; NYS, nystatin; MIC, miconazole; ECO, econazole; KET,

ketoconazole.
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Table 4. Susceptibility of Candida species isolated from clinical specimens

Organisms Antifungal agents (% Susceptibility)

(No. of isolates) S5FC AMB NYS MIC ECO KET
C. albicans (125) 98 100 100 92 90 89
C. parapsilosis (60) 100 97 98 98 63 98
C. tropicalis (41) 100 100 100 98 98 98
C. guilliermondii (35) 100 100 100 91 89 100
C. glabrata (23) 100 100 100 100 100 100
C. lusitaniae (2) 100 100 100 100 100 100
C. catenulate (1) 0 100 100 100 100 100
C. famata (1) 100 100 100 100 100 100
C. krusei (1) 0 100 100 100 100 100
C. rugosa (1) 100 100 100 100 100 100
C. sake (1) 100 100 100 100 100 100
Candida species (1) 100 100 100 100 100 100

Abbreviations: SFC, 5-flucytosine; AMB, amphotericin B; NYS, nystatin; MIC, miconazole; ECO, econazole; KET,

ketoconazole.

B E] o) 4 &= C. parapsilosis 48.7%, C. albicans 38.5%, C.
guilliermondii 7.7% % &8 = Y t}. &= F+7 ol A & C. albi-
cans’} 76.0%, A 1] &l A = C. parapsilosis7} 72.7%
¥ = 5 HAER Feld Tl 2ol 7} A A TH(Table 1).

. AMAFN MM 2|2 Candida species?| &7

A AN A 7AZH Candida species 3 7+44 A}
7F o A9 F 292 FFR 6 Ao tlal A
o] 5-flucytosine 98.3%, amphotericin B 99.3%, nystatin
99.7%, miconazole 94.9%, econazole 86.3%, ketoconazole
94.5% A T}, F-tH-9] ol A = econazole2] 79.4%°]| A nys-
tatin® 100%7} %] $ 21, 2 < ¥ 9] ol 4] = econazole 2]
95.9%0°l 4] amphotericin B2} nystatin®] 99.2%7} %] &3 t}
(Table 3). 2+ =¥ 2 A3 B ) 4] & miconazole, eco-
nazole, ketoconazole 52| gt A ol A 7H=A] o] Sk =H)|
C. parapsilosis®] econazoleol| T3l 7+A] o] 63% = 7}
ok, 71 9o = 2 90%0] 4] A S VER QL
T}(Table 4).
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Candida speciesol] &= 1000] o] 9l o1} ¢l ZFd & A
B FEo| A Agta o= WAttt C. albicansyt 71 &
3] A& 3, C. tropicalis, C. papapsilosis, C. krusei, C. lu-
sitaniae, C. glabrata 5= 719528 &3] fitsler ol &
non albicans Candida species®] ¥l =7} A2} F71ska )
Fol EusATH3,5,7,8, 11]. E Aol A= A A 2364
#=3 C. albicans’} 53.8% % 73 @o| Ealgtt. 1
t}2- o Z & C. tropicalis (4135, 17.5%), C. guilliermondii
(236, 10.0%), C. glabrata (204, 8.6%), C. parapsilosis (169,
71%) T2 QI=2 B =0 4r|e A dFo] AAE
g FF 9 95%°] & A et LA T A = C. al-
bicans7} 60%°]7¢ £l ¢ ¥t FE i E Q] o 4] & non albi-
cans Candida species”} 70% 7}7}o] 2] % ©] non albicans
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albicans7} o 5-¥-0] 1T}, 7] #x] Al H o 4] C. guillier-
mondiie] W=7} o} - & Ao ol H<lH] 5AF BF
7] AAQ e eb A BA] A H oA FEeo] BEd o)
5 2o 7t oA & C. albicans7} o -1 Wt of] 7]
2] Al # ol A &= C. guilliermondiie] 7 241 %7} C. albicans
o] M=o} Aol FAE ThE =3kth. 71 &R Al H oA A
Z3 C. guilliermondii= T3t Aty Al Aoz 23
SA %, W) wek ole}, 2, A4, FAE AHE
NN E T AEH B oo g Fo7 e gio] @79
t}. C. guilliermondiie] $]&<lz}, Wizl & 7] Ao of
& ob# & el A YA FA T ALL-ELS C. albicansg}
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A}eta U A}A] 5 2FA) & amphotericin BR T fluco-
nazole®] A}-g-o] A= 1 9JTH19].

Ao A= C. albicans7} 7} =& ME 2 Bl EQ]
t}. 3}A] gt C. parapsilosis= C. albicans$} A <] §-A}3F ¥l
T2 2g 593 C. glabratag} C. tropicalis® &= ¥l T

71 Z ¥ o] non albicans Candida species®] 7 &R =7}
Eae @ T AU ols Tl & B} frAalst
t}H16, 20, 21]. o] 2 3+ A FF2] Aol 7} A7 = A

el ok A es] dal A= RHAIRE 48 A1,
22,23]¢] Aztel 2ol 911 44 Ee AT FAe &
Atrkel o] mApzEA o] 7hs g ol o4 H 0t C. para-
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C. parapsilosis= 4 3] A Z ol o] F-2He o] Wolx]7] uf
o] ¥t H o] C. albicans =+ T}E non albicans Candida
spemesil:]— ur;q o} DLO] o =T 01W T Ak axﬂ -3}
1F 7)ol F-2He o] HojuH, slime A4 5°] =Tt 1
213l o] & t}E Candida species 2.t} A& -& x| ut
A FHHEHAE FE e v sl 52 ¢ 5 AUk
Fluconazoleol] o g} =2 MICu] &of C. glabratacl] 2|3t
T8 =o0] =78}, 45 H 30 A = non albicans Candi-
da species®] 7} &3k Qo g HuEHV| = 9t
[24, 25]. BFA| HF 2 A F A = A A 6.4%(FT 52
A= 12.8%) Ea 5 o] A7) B 2po]E& Bt} C.
krusei= fluconazoleol] A} WA S Y EM o] X 2ol 24
Eoplg el & AT = 07%(165) = Tl ¥
o] fluconazole7} A} &¥ Zo| & HEW L7} Z718lA &=
% 2 2ok g B AFdA &9 Cokrusei= o
7l A Rl E AR Ao e & 159 e E o
== 24 g Lﬂo]zq o].x] A = 24 el
F o ddTh vl A el
4] fluconazole®] %<3 7} non alblcans Candida species2] H1
S5 771 E el EaEATH3]. AzoleA| 9 <
HA 2] 5+ C. glabrata®} C. kruseiol] 93 799 0
3 9l 9) 0L1;<}01 H][19] Cheng 5[26]< C. glabratas} C.
kruseie] A2 WIE 7} Y& AL fluconazoleo] o HHA A}
& W=7 g7] i Zolgtal F55k o, B AFellA
= golahn = 2.

QoA+ C. tropicalis7} 7} Zo] 7 &= 1 t}. Candi-
da speciesel] &g Q2 E ThE P99 A H w3t
7}A] & C. albicans7} 714 &3+ 49l o]™ non albicans
Candida species®] W=7} A Z7lsla Y& FA ot}
[27]. & AFolA= AA AA FollA C. tropicalis7} 7}
T =S NIER HEEo] o] thE Hal[l6, 2819 th
EAYNE B o T B =RE el el

o AZEIE o292 991 oA Rehdn

o 2o A7 B asleel A=) 28] 3 C. albicans
¢} non albicans Candida speciesol] 2] 3+ 7+ o] )&= =}

o 944 ool L olgHg3t B Mm% =
e FE e 24 4771 Baddt.
A g ogad S AU St o gk 3R 1A
7} Aol ALggol wheh A HA 454 el Be
ol oA Qlek. =@ AR BAe Fol Fobel
whg} kA AF-g-o] =7}l Candida speciesel] o 3+ 32l
TA L WA o] F74ee] Hus  vh29]. IR wA 7
A AAFY W 2 2 NCCLS (National Committee for
Clinical Laboratory Standards)e] 9 A ulj =] 3] A o] o] &
H 3l ov HAHAME A LA e o] &5 =
Algd o] mEtt. o] g ol fr &2 AR A Al /\P*‘l
&g A 2R AESHE 71 EVF g E] o] ¥ 1
G2 Al 2R 9 E HrARA A3E e
6 gt Aol sl FAd o] 86.3%0l A 99.7% % B L3R
© ™ miconazole, econazole, ketoconazole S 2] 3}2l 14|
oA e A5 BY T 53 R4 %5
v go] ¢ vkt 2 FE3] W C. parapsilosis
o A econazole©] 63% = 7}73 k= T A 9
ZHeEl el A HEE 75t C. albicanso| A = A
o] miconazole 92%, econazole 90%, ketoconazole 89% %3
11, C. guilliermondiic}] 4] &= miconazolec] 91% =2 XA
gt 2 oo v oAl tisl 7 o] 95% ol
oz, A2 FuhelA e wa1)sh vl me) T Ao
£ ¢ % Utk ¥ A7 o] &¥ ATB FUNGUS
oA A )8 A8 L o] § 7| EQ1H 6 74A] oA
o el AA} Hs st gl A E8] AHEE E fluco-
nazole®} itraconazole©] ¥ 3tE o] ¢l A] 31 NCCLS9| 7]
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& @ ol At AT & ATB FUNGUS 22 1|
o] 5-flucytosine, amphotericin B, fluconazole, itraconazole
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HE B : 19984 1€ 5 20033 12¥€ 71#] 61 d FoF <l
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A 3} : A=A 23645 S| A Candida albicans”}
538%= 7174 &3] #elH 9 x, I b2 2 C. tropicalis
(17.5%), C. guilliermondii (10.0%)2] <o = ¥ =t}
non-albicans Candida species7} T 59 oA ¢ =& Wl
=2 285t} C. tropicalise} C. parapsilosis7} -3 5
AolA 99 A E& Wz B A thP<0.001). C.
parapsilosis= &9, A= FHHE 9} A =2 71
T2 23 ¥kslo] C. tropicaliss QoA o =& Hl
=2 B85t C oguilliermondii= 7] & A 2 oA 7}
7 &3] Ee e Ao

5-flucytosine, amphotericin B, nystatin, miconazole, eco-
nazole, ketoconazole©l] o 8+ &R A 744 v &L 7+
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