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ABSTRACT: A total of 167,955 microorganisms were isolated from 366,661 clinical specimens. Among them, 6,517
strains of the Candida spp. were isolated from the department of laboratory medicine in “C” hospital from Jan.
1, 2005 to Dec. 31, 2009. All clinical specimens were reviewed by the medical records of patients with Candida by
the method of retrospectiveness. From this, we got the some isolated pure cultured yeasts. We identified these yeast
by the identification kit system of VITEKII and VITEKII-ID-YST card. The isolation frequencies of Candida spp.
were as follows. 56.4%,o0f C. albicans, 17.7% C tropicalis, 10.7% C glabrata and 9.5% C parapsilosis. The isolated
frequency of Candida spp. in 2009 was 1.9 times higher than that in 2005. The clinical materials showing over 10.0%
isolation rate were in sputum (30.1%), random urine (25.0%), 15.8% blood (15.8%) and catheterized urine (13.5%)
in Candida spp.. The clinical department of showing over 7.0% isolation rate were in pulmonary medicine (20.5%),
renal medicine (11.0%), infection disease medicine (10.4%), critical care medicine (10.0%), hematooncology (9.6%),
general surgery (7.5%) and gastrointestinal medicine (7.4%) in Candida spp.. In monthly analysis, Candida spp.
were most friquency isolated in July (10.6%), but lowest one in February (6.1%). Candida spp. were most frequently
isolated in patient of over 50 years old (16.7-40.1%) than those isolated from the patients under the age of 0-49 (1.3-7.5%).
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AA e ol E v Yol E o] #Eo= W ¥
2 100,000E°] HA= AT (d} 71,1983; Murray e al.,
2007), HAEA] & #5o] Wl v 1vtEo @
Zo g FakdTh vid 1,000-1,50059 M2 AE0=
B, Aoy & A3k} #AlE HYdRlFe B
5005 o|sle]th(Murray et al., 2007).

Candida speciese= S REM W A& (plants)Z 2wo]
TEO] sl Alge] Huta ddFoE A"
(Murray et al., 2007). 53] AFe] I5(F 5, 1981; ¢
1987; A &, 1999; & 5, 2002; ©] 5, 2006), 7L
1987; A 5, 1997; ©] &, 2002), T&71(H 5, 2009), A
3 A©@S, 1987; Kim, 1999), L2 5, 2007; 3 =,
2008; Lundstrom and Seol, 2001; Kauffman, 2005), &
A 5, 1989; A 5, 1991; 128} A, 1993; 3L 5, 1995;
A 5, 1997; Abi-Said er al., 1997; ©]1¢} 7, 1998; 7,
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WA Ale] §133#elA CandiaZFEASIAL 50-70%
ol @RE Uut¥ O 2 Candida albicans©]™, 2L T3]
C. tropicals, C. parapsilosis 71213l C. glabrata®|THMurray
et al., 2007). C. glabrata'= W72 AFFES] &23P71A1%,
IE71A AE, 77, HiAA 710 Lk o s W E L
7Ee] 84w AT, FHES 28] dutel Addnt
(Murray et al., 2007). ©1¢} 70| Candida spp= AFEelA
tFet A3k flele XIdEo R H Fitnse] $7t
FAE Holal Slet] Mol AshE Algh o] BolA|HA]
A AT TWARAGASAL, ZHREO|EARE, oMF
GAR TS} 71014 F HAAA| 2] Fof, F314] WS
HARe} Zro] Weo] AslE Abgo] WolA|aL 3lom e
gk A Fo] 502 Candidars 2] WA RIEE S7HA7]=
A3 FHDHFHF 4,1985; Odom,1994; Aly and Berger,
1996; & 5, 1997; B} 5, 2000; ©] 5, 2006; 21 5, 2009).
B A= gkt AN Candida spp.2] E2]H1
5 Ao =M -2y} A3 Candida spp.©ll WSk

1999), 434 o+ 5, 1988; ©] 1992)5-9114
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20059 1€ 197E] 20099 129319714 5 F<t M|l
S0M| o dIE o E C Y et HARsl) oF)d gk
Ared719F - Bl 7R A3 A, M=, ZHEAIA| o7
SlellA Bal@zA 7 FHENE pus, swabs 2 4
HA ZF 366,661 ZFE 167,9557]4E0] £ AL
o]F 9,1234¢] Zito] £ HAUOW, o|F Candida
spp.&E w2 H 6,517F5 FFH R EH At

gt

Hj o] o=l E AAFAAA FElE AdFdd AAl= 2
%+2] Sabouraud dextrose agar plated] HEate] 3 >
22-26°C A20lA E v she 37°CE duhifdr]el
4771 mFsiTh. Mg 3Y Tl s Jge =
kg5l o, Heke] Fel= smoothslal, TP Ao, 2F7k
mucoid FFOZ F7o] 2-3mm F=o|T}t. o] EE3H
A2 0.45% salin®]l McFarland No 1.6-2.05]7] B=S
g2E T HhEAeke] 59 Q= ID-YST cardoll &3k
32, VITEK 1II (bioMerieux Duham NC, USA)®| A&3}t
71710 Yo Ao ® Agatal w8E AH4E de

A FS 915 HAR= ool XS 3 & Elo] 4
o|A] el 1-3mie] AeEANFH 3] A SHIu)A], MacConkey
agar &t dgbdu Aol s]a Aar Az ek
yeasts °J4lste] SDAMIA] | 8T dAuled A
AHF-YE 70% ethyl alcoholE 253813 B FAP|
2 gAS 4Rl 10ml FHsted d71d= 71duA o
5ml¥ HEST 2ok 1.5 mlE AF sk, Eo3 vz o
H&2 1:3904 1:108== 31 Bact alert ¢ujj=]o|
HEsts] Aokg2 PR, A1) 95714+ FA
HiR o, 713+ FNulR]ol] HEatal oA et oAl &
NEHu) 2], MacConkeyHl|A], Sabouraud Dextrose Agar(SDA)
o FFste] 1A sIH. Random urine S =75
AFetar Skeg AFst] 9 flo] HEE loop=
SDAHX|ol H£3IT}. Catheter urineS =595 A2 g
S d+¥ Catheters Atolat] 25 2 mi= WA 5 23
slod Aol ¥ loopE SDAHIA| o] HE3IT}h CSF
AAE 3600 rpmol|A] 57 g 5 A2 gL AL
S SDABJR]o| %3t} Secreation closed puse} ¥4 oY
o FATAIE FYsle] SDAuRA|C] FEu) it
Brochial aspiration> 7|54 F9€ HAE EHE tubeol
o] SDAHIX| Y| HF vl %531t Discharge ear, eye, throat
swab, nasal swab, wounds-= EE HEOZ FHslo] Ht
H tubeol] B2 AS SDAHRA]of| 3] vl 3Tt

O O
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Table 1. Distribution of Candida spp. isolated from clinical
materials (2005-2009)

No of isolates/Frequent rate of Candida spp(%)

Years Male Female Total ~ TNFI* Preva-
lence
2005 489(59.5) 333(40.5) 822(100.0) 1,735 (47.4)
2006 475(54.7) 394(45.3) 869(100.0) 1,440 (60.3)
2007 763(60.7)  495(39.3) 1,258(100.0) 1,689 (74.5)
2008 941(59.0)  654(41.0) 1,595(100.0) 2,062 (77.1)
2009 1,089(55.2) 884(44.8) 1,973(100.0) 2,197 (89.8)
Total 3,757(57.6) 2,760(42.4) 6,517(100.0) 9,123 (71.4)

* Total number of fungi identified.

Candida spp2l U ¥ E2HI=

Candida spp.2] A% 8 F2RI% Hele "AlA 54.7-
60.7903, AN 39.3-453% ). & w2 ol sk
Candida spp.2] 2EE HYE 474-80.8%= W% 71
w2} Candida spp.2] -2]&0] F7F= .21 2005 47.4%°)
H]5ke] 200939 89.8%=Z 1.98] 913, Candida spp.2l
282 dxPEE 7= AT Table 1).

T

Candida spp.2| MEEZ|HIZ

Candida spp.2] 288 F2H9l= FAke] 79 EelHel=
0-57.3%A3L, AAFe] A= 0-55.2%00H, FAAA
A& 0-56.4%3AT}

olF FHE d5E FAIA 2150], AAblM = 2153
nEgEol 1A AR M 25F0] FHEAS
o v15g 777} 1k

A NN N7} =2 Candida sppi= C. albicans
56.4%, C. tropicalis 17.7%, C. glabrata 10.7%, C. parapsilosis
9.5% o] A tH(Table 2).
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Candida spp.2| #HE 22| HI=

Candida spp.®] A #2] HIEd 9= Ex2b= 29744
ol 0-34.1%A32, A== 264AANA 0-29.3% Ao,
HiHA oA = 31 A A 0-30.1%A T

10%°1d 21¥ AA= Fake] 49 A 34.1%, T2
A 21.8%, Y 18.6%, FHEIEIAH11.5% L, oI}
oM T2 AW 29.3%, AH 24.7%, FHEIEI 2 16.2%,
gl 12.0%92H, FUAA MM = AY 30.1%, T4
H 25.0%, 24 15.8%, 7HHIEI AW 13.5%ATH(Table 3).

Candida spp.2| TI2MYE 2| Bz
H WA Candida spp.o] FE3PE w2 ¥k HE
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Table 2. Distribution of Candida spp. isolated according to
gender(2005-2009)

No of isolates / Frequent rate of Candida spp(%)

Species Male Female Total
Candida albicans 2,154(57.3) 1,523(552) 3,677(56.4)
Candida tropicalis 719(19.1)  436(15.8)  1,155(17.7)
Candida glabrata 248(6.6)  452(164)  700(10.7)
Candida parapsilosis 410(10.9)  211(7.6) 621(9.5)
Candida famata 792.1) 37(1.3) 116(1.8)
Candida lusitaniae 54(1.4) 22(0.8) 76(1.2)
C. krusei/inconspicua/lambica  23(0.6) 12(0.4) 35(0.5)
Candida pelliculosa 12(0.3) 11(04) 23(04)
Candida dubliniensis 11(0.3) 10(0.4) 21(0.3)
Candida guilliermondii 13(0.3) 5(0.2) 18(0.3)
Candida haemulonii 7(0.2) 6(0.2) 13(0.2)
Candida krusei 2(0.1) 11(0.4) 13(02)
Candida norvegenesis 4(0.1) 7(0.3) 11(0.2)
Candida sphaerica 7(0.2) 3(0.1) 10(0.2)
Candida utilis 5(0.1) 2(0.1) 7(0.1)
Candida intermedia - 5(0.2) 5(0.1)
Candida catenulata 3(0.1) 1(0.0) 4(0.1)
Candida rugosa 1(0.0) 2(0.1) 3(0.0)
Candida colliculosa 2(0.1) - 2(0.0)
Candida curvata 1(0.0) - 1(0.0)
Candida fireychussii - 1(0.0) 1(0.0)
Candida lipolytica 1(0.0) - 1(0.0)
Candida sake 1(0.0) - 1(0.0)
C. sake(C.famata/C.lipolytica) - 1(0.0) 1(0.0)
Candida zylanoides - 1(0.0) 1(0.0)
Candida spp. - 1(0.0) 1(0.0)

Total 3,757(100.0) 2,760(100.0) 6,517(100.0)

£ 0-20.5%31 T}

Candida spp.7} 7%013 #21¥ #4115 S571H3 20.5%,
AR 11.0%, ZFFWH T 10.4%, SF2l8k 10.0%, D59k
Wt 9.6%, 213 7.5%, 281712 7.4% o] SAtHTable 4).

Candida spp.2| Y& =

Candida spp.2] ¥¥8E2] H=H 9= G2} 5.7-11.0%
AL, 2= 6.6-10.0%A 2, FIHAAE 6.1-10.6% T
9% H] H g& HAE 79 11.0%, 52 10,6, 69 9.6%,
119 9.0%I32, A= 79 10.0%, 1€ 9.2% <= |,

=
o

Table 3. Sources of Candida spp. isolates(2005-2009)
No of isolates / FROC(%)*

Sources Male Female Total
blood 697(18.6) 331(12.0) 1,028(15.8)
body fluid, bile 17(0.5) 30(1.1) 47(0.7)
body fluid, CSF 2(0.1) - 2(0.0)
body fluid, Joint(synovial)  5(0.1) 3(0.1) 8(0.1)
body fluid, other 25(0.5) 23(0.8) 48(0.7)
body fluid, Para 2(0.1) - 2(0.0)
Eg’ﬁéﬁiﬁ; pertto- 391.0)  11004)  50(0.8)
body fluid,pleural 14(0.4) 3(0.1) 17(0.3)
bone marrow 2(0.1) - 2(0.0)
bronchial aspiration 23(0.6) 6(0.2) 29(0.4)
cervix - 105(3.8) 105(1.6)
discharge, ear 14(0.4) 16(0.6) 30(0.5)
discharge, eye 10(0.3) 1(0.0) 11(0.2)
discharge, urerthral 2(0.1) - 2(0.0)
discharge, vaginal - 17(0.6) 17(0.3)
nasal swab 22(0.6) 9(0.3) 31(0.5)
other 41(1.1) 25(0.9) 66(1.0)
other, wound 136(3.6) 89(3.2) 225(3.5)
others, catheter tip 88(2.3) 89(3.2) 177(2.7)
Se;rj;lo(gscci‘s’:;’d 16(04)  1505)  31(0.5)
secretioin,gastric juice 1(0.0) 2(0.1) 3(0.0)
secretioin, open pus 21(0.6) 11(0.4) 32(0.5)
secretioin, sputum 1,282(34.1) 681(24.7) 1,963(30.1)
stool, feces 5(0.1) 7(0.3) 12(0.2)
suprabubic asprate 1(0.0) - 1(0.0)
throat swab 22(0.6) 14(0.5) 36(0.6)
tissue 3(0.1) 5(0.2) 8(0.1)
urine, catheterized 431(11.5) 448(16.2) 879(13.5)
urine, Folley or Nelation tip 5(0.1) 5(0.2) 10(0.2)
urine, morning first 12(0.3) 5(0.2) 17(0.3)
urine, random 819(21.8)  809(29.3) 1,628(25.0)
Total 3,757(100.0)2,760(100.0)6,517(100.0)

* FROC(%) : Frequent rate of Candida spp..

JUAAE 7€) 10.6%, 52 9.7%, 11¥ 9.1%3At}.
Candida spp”7} 7§ Bo] #2ld @2 I2= 7292 11.0%,
AR 7EE 10.0%3% M, HHAANE 742 10.6%3A
ok 7P WA e E g ke 2Y 2 5.7%, oAk 19
2 6.6%392oH, FHAA oAM= 2€0] 6.1%ATHTable 5).
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Table 4. Isolation frequency of Candida spp. from clinical
departments(2005-2009)

Table 5. Monthly distribution of Candida spp. isolated from
clinical specimens(2005-2009)

No of isolates / FROC(%)*

No of isolates / FROC(%)*

Month

Clinical departments Male Female Total Male Female Total Season
pulmonary medicine 955(254)  379(13.7)  1,334(20.5) DEC 297(7.9) 246(8.9) 543(8.3)

renal medicine 3419.1)  376(13.6)  717(11.0) JAN 260(6.9) 182(6.6) 442(6.8) | ;721311;; 2)
infection disease medicine 34009.0)  340(12.3)  680(10.4) FEB 214(5.7) 184(6.7) 398(6.1)

critical car medicine 379(10.1)  274(99)  653(10.0) MAR  291(7.7) 245(8.9) 536(8.2)

Sori

hematooncology 378(100)  249090)  627(9.6) APR  204(78) 22481  SI8079) 65;1(‘;‘%’5 0
general surgery 328(8.7) 161(5.8) 489(7.5) MAY  398(10.6) 237(8.6) 635(9.7)
gastrointestinal medicine 294(7.8) 189(6.8) 483(74) JUN 359(9.6) 223(8.1) 582(8.9)

neurosurgery 15140)  973.5)  248(3.8) JUL  412(11.0)  276(10.0)  688(10.6) 18;211312?0)
orthopedic surgery 792.1) 117(4.2) 196(3.0) AUG 306(8.1) 247(8.9) 553(8.5)

neurology 89(2.4) 71(2.6) 160(2.5) SEP 276(7.3) 219(7.9) 495(7.6)

L Autumn
pediatrics 69(1.8) 78(2.8) 147(2.3) OCT 310(8.3) 224(8.1) 534(8.2) 1.622(24.9)
chest surgery 89(2.4) 37(1.3) 126(1.9) NOV 340(9.0) 253(9.2) 593(9.1)

i Total 3,757(100.0) 2,760(100.0) 6,517(100.0) 6,517(100.0

defzze‘l“ of child 3108 8330)  114(17) ofal 3,757(100.0) 2,760(100.0) 6317(100.0) 6,517(100.0)

olescent FROC(%)* : Frequent rate of Candida spp..
urology 63(1.7) 38(1.4) 101(1.5)
cardiology 19(0.5) 42(1.5) 61(0.9) Table 6. Age distribution of Candida spp. isolated from clinical

. specimens (2005-2009)
endocrinology 30(0.8) 25(0.9) 55(0.8)

No of isolates / FROC(%)*

ear, nose & throat 32(0.9) 22(0.8) 54(0.8)
. . Age group Male Female Total
circulatory medicine 12(0.3) 38(1.4) 50(0.8)

o o 0-9 97(2.6) 162(5.9) 259(4.0)
rehabilitation medicine 37(1.0) 10(04) 47(0.7)

. 10-19 50(1.3) 32(1.2) 82(1.3)
obstetrics - 42(1.5) 42(0.6)
) . 20-29 79(2.1) 173(6.3) 252(3.9)
internal medicine 14(0.4) 21(0.8) 35(0.5)

. 30-39 69(1.8) 136(4.9) 205(3.1)
plastic surgery 12(0.3) 11(04) 23(0.4)

. 40-49 283(7.5) 205(7.4) 488(7.5)
obstetrics & gynecology - 22(0.8) 22(0.3)
50-59 728(19.4) 362(13.1) 1,090(16.7)
gynecology - 21(0.8) 21(0.3)
60-69 1,039(27.7) 487(17.6) 1,526(23.4)
dermatology 3(0.1) 8(0.3) 11(0.2)
ophthalmology 6(0.2) 2(0.1) 8(0.1) 70+ 1,412(37.6) 1,203(43.6)  2,615(40.1)
rheumatic medicine 3(0.1) 4(0.1) 7(0.1) Total 3,757(100.0)  2,760(100.0)  6,517(100.0)
: : fo FROC(%)* : Frequent rate of Candida spp..
gastrointestinal medicine 30.1) ) 3(0.0)
(cancer center)
psychiatry - 2(0.1) 2(0.0)
0/0] VA= A= oﬂ H—Z 7 0
dentistry - 100.0) 100.0) 401975, 718 57 el 7F 10d= 1.3%,
A= [0HZE 1.2%53.0H, ‘/‘ﬂﬁﬂzﬂ}\i 1.3%= 9A] 100)
Total 3,757(100.0) 2,760(100.0) 6,517(100.0)

FROC(%)* : Frequent rate of Candida spp.. -8-

Candida spp.2| 918 & ¥ &2| 8=

Candida spp.2] 9% ++ 1 28] Hel= A7t 1.3-37.6%,
ARR= 1.2-43.6%A 2L, HUAAE 1.340.1%Ich 7F8 ©ol
HEE AR HRE 704 o)de] 37.6%3aL, SAAF 704
o A7 o] 43.6%aL, FUHAA M= 704 o) o)

Atk FAAA N 0-94 =40t 7} 1.3-7.5% B,
50-704] o] T AME 16.7-40.1%3A . T 0-4941F o
504 od<e] Blaoll A FAke] 735 1:5.50]aL, A=ke] A
$= 1:2.9 o]a, FHHA= 1:4.79K(Table 6).
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of| et Candida spp2] 2 & 9171 47.4-89.8%= WS
7vell W} Candida spp. © s-2]&°] 571t ©l= 2005
o) 47.4%0) ¥]8ke] 20099 =0l 89.8%= 1.94] itk

Anlel] o3l i B 88 14012 3 5(1981) 1.5:1
(2167: 231102 7 5(1973)2] GUHlE= 1.8:1 (F75: 941)
Harel dxJatglovt zeu A 5(1992) FHIZE 1:13
(65:82)02 E AR} T 5(1981), A 5(1973)2] Bae}
= WAt

Candida?:\ A Candida spp= 20021%-°] )2 (Murray
et al., 2007), o]FlA o8t o2 F Q352 Candida
albicans, C. tropicalis, C.parapsilosis, C. glabrata, C.
catenulata, C. cifferrii, C. guilliermondii, C. haemulonii,
C.kefyr, C. krusei C. lipoltica, C. lusitaniae, C. norvegensis,
C. pulcherrima, C. rugosa, Cutilis, C. viswanathii ZL2]3L
C. zeylanoides ©1tH(Murray et al., 2007).

e FeNlEs W Sg713ANA 7583
5, 2009), EAAZIHONA o] F(2006)y> 55 WERIE
158 B3G9 7ot @ SO e 35652 Hal
SFATHZ S A1,1993; Al 5, 1991; 22 &5, 1995; |} A,
1998). o]ZolA 71 &3] ®el== 9= C. albicans
o|th(Murray et al., 2007). ¥ ZA} Candida spp.2| 4% &
g FE HURT 2153, FUAAdAE 2583
o= Aol EeElElE Candida spp.7t 20995-0]2kal gk
A3} AHHAL 5, 2009). 22v FUHAE & o] 25%
o] #Fo] | HAUTE. 2yt FEHFTHIEAA 2 A}
157 B2 #Eo] 65olete S 7AbsthA, Murray
5(2007)°] Aoz FQ 3 HFo| 18F0lF= A
FrAkeE Axjela ALEE

YA ANA 2RI} %2 Candida spp= C. albicans
7} 56.4%,% Rk o|AL 1 Y& C. tropicalis 17.7%,
C. glabrata 10.7%, C. parapsilosis 9.5% <= ©]SIT}.

B ZA} AAA Candida spp7t Bol EeE A
38.5%(F-2F14 25.0% + 7HEIE A 13.5%)2 71
AE30.1%, DA 15.8%ATF 3R vl=fol] Luizde] Sa3
A2 504 (1986-1989) L ZAIZH] 74 Bk3(1,763/
3370) B zAke}l fARIATE 2Eu PN (879/3,370)2 )
(2453,370)°14 Candida spp.7} - 241} 52910 2F0)= 2
Ao} A] Wol Fe] == AA ATHMurray ef al.; 2003).

Candida spp?] w2IR1=7F =99 FAe 57U
20.5%, A7 1.0%, ZFEHT 10.4%, S54184 10.0%,
FAFFH T 9.6%3ATH

Candida spp %= THHth o @ &o] W g2 H
7E 9 39®’ 5, 1987; 0] &, 1993)I L, T 5(1981)
393} 590] M} 4.0%= 7P B g2 Hsila, A3t
A(1976y= 1290 Yo WeE w st 3 A ¥
HIAA] i 5200234 A 5(1992)2 Candida spp-2] &
0] AL E= 2ECY )0l Hinrt Uil sieS 2 AL
NME AL T 29 6.1%= Aol HlerF v 73

e

8t

3

kel
o
Bk

o

-

oft

frAFSHA 7
(1983)y2 7o =L §F 31 2(11/78) & A 7€l 10.6%
2 =9 A3 AXEIk ey s¥e] EUE A Y 5
(1987), A= A1 (1976); ©] 5(1983) ©] AL, 9Lo] ¥I=7}
S7FHEAE 3 5(1981), ©] 5(1993)STh. 4 A
Hox oFo] 7T Bale 4 5(1992), & &
(2002) o]t} E FAlIME ofFo] (1,823/6,517) EE
740l 7H¢ Skttt

Candida spp. == Tt o] daAvlw=r}t YUrhe A7
o] HE & 5(1981)2 704 oA 7] 1.1%(3R71HAL,
A 51987y 60 o’ AT A 3.7%(32/860)= -2
HEE BASIGANE o2 BaoA 10thollA EHl=rt
Sy SATHY 5, 1978; A3 <, 1985; & 5, 2002). 3
100 A% LR RI=H = 3.8-6.6% Ath & A 71
A EelE AFEES AT 1002 1.3%, SAH= 1002
1.2%, SEAAE 10007} 1.3% Tk 100 138 ollA 23
Hlwr} vits o] EHA(Y 5, 1978; A o, 1985; &+ 5
2002)9} 7ol - FAMIAME 100 A7 oA EeNler
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