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Background: Candidemia has increased with an in-
creasing number of people in the high risk group and
so has become more important. This study was con-
ducted to investigate the isolation rate of Candida
species from candidemia patients and the change in
rate of antifungal resistance.

Methods: At a single tertiary care hospital, 1,120
blood cultures positive for Candida species from
1997 to 2016 were investigated according to date of
culture, gender, age, and hospital department.
Results: During the investigation period, the number
of candidemia patients increased from 14 in 1997 to
84 in 2016. The most common organism identified
during the two decades was Candida albicans (40.8%),
followed by Candida parapsilosis (24.1%), Candida
tropicalis (13.2%), and Candida glabrata (12.8%). C.
glabrata was relatively common in females (45.5%)
compared to males. The age group 40-89 years was
more frequently infected than other age groups, and
the most frequent isolates according to age group
were C. albicans in neonate (66.7%), C. parapsilosis
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in 1-9-year-olds (41.7%), and C. glabrata in those
aged =60 years (range; 13.3%-20.0%). According to
the visited departments, C. albicans, C. glabrata, and
Candida haemulonii were more common in medical
departments, while C. parapsilosis was more com-
mon in surgical departments. In the antifungal sus-
ceptibility test, a rising trend of azole resistance
among C. albicans and C. glabrata was observed in
recent years.

Conclusion: In this study, it was confirmed that the
isolation rate of Candida species in blood is different
by age, gender, and hospital department, and the
distribution of isolated Candida species changed over
time. The resistance patterns of antifungal agents are
also changing, and continuous monitoring and proper
selection of antifungal agents are necessary. (Ann
Clin Microbiol 2017;20:53-62)
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2. ZiC|cH SEL SXITH 2y HM

ek FEe) B4 ol
cans® FARBIIL ot 549 T ATB ID 32C
(bioMérieux, Marcy-I’Etoile, France)E o]-&3lo] FAt ).
A FA A AR A7 R 199749 5E] 20041 8L7HA)
£ ATB FUNGUS (bioMérieux), 20041 9E32E] 2008 d7}A =
ATB FUNGUS 2 (bioMérieux), 200837€] 20091d7}A = ATB
FUNGUS 3 (bioMérieux), 2010135E] 2011\37FA= YSO01
(bioMérieux), 2012'doll= YS06 (bioMérieux), 20131d5-E] 2016
WA7HA1= YS07 (bioMérieux)S AH-319ict. ATB FUNGUS&
S-flucytosine, nystatin, amphotericin B, miconazole, econazole
3} ketoconazole FAol| tsle] A, WA, F7hiAezs W
3}931, ATB FUNGUS 2% 5-flucytosine, amphotericin B,
fluconazole¥} itraconazole®] U] 7}A] kAol tisloe] A3}
31, ATB FUNGUS 3+ ATB FUNGUS 21| voriconazoles 3
7kskAe}. YS012 5-flucytosine, amphotericin B, fluconazole¥}
voriconazoleol] THsle] AJ&e}9dx, YS06< YSO1ol caspo-
fungin®] F7}=91o™, YS072 YS060| micafungine]| F7}%
AL, YS seriest H = ARs =l whzk A, WA, S04
o7 Husloiet. dRTA A A A=Al AR A6l

uhe} A3l A S I A4 Al A=A A3
7} CLSI ARe wisich 20041356 2009907k4] A
ATB FUNGUS seriest azole A9 2] 74 7AA k5ol &2
£ 2l 4+ I EHFE I (trailing effect)E 7+2Fstod fluco-
nazole WAEo| AAE =4 Ha[10]8 7oz rks]o]
azole A AFA WAES 2010478 201611744 7
7He] Azpikg BAsleleh RTFAl WE(%)> A
FE ALt WA 75 /AR TA A AAE Al A
A TF Tx1002-2 ARSIt

3. 84 2o

FA) £42 IBM SPSS Window version 23.0 (IBM Corpora-
tion, Armonk, NY, USA)& o]-&slo] AJeislgict. 34 A&
(catergorical variables)oll 48l= 7 ¥4~ Alo]2] TeAlS £
3} wfjol]:= chi-square test®} Fisher’s exact tests A|3fs}ia, 7+
TS A Sol ulg} 48 wjoll= FA1E4](chi-square test for
trendy AHEHIEE. ARIES 2 ER7F LI ] ahigol
A4S Bolsl 87 el ke, A4l ARt
A8l Ay elat, 52l v, olu|lFhet vl
ST A FHHE o] A EA4E AlBslgick P ghol
0.05 vt uff FAR O E [FoJ3k Ao ' s & A
Ao A gshlch

o&g 1

RESULTS

1997 58] 201613712 2004 7F $hAke] FeRell A 1,1209]
vk #7t ZElE ek =24 AleE WY WY e
20147k 816-950% o2 & W3y} gl wbsiA ek ¢
o] Ha] = 199749] 14500014 20161 0ll= 8452 Al 7to]
Aol whel F7ksls A4S Eglck(Table 1). A 717 5
Zre ke #5H Bel ¥IS = C albicans 40.8%, Candida par-
apsilosis 24.1%, Candida tropicalis 13.2%, 12|31 Candida
glabrata 12.8%2] 0]tk AR E C albicans< 1997+l
64.3%A.21} 20014101 22.2% 2 FA3] Tasir) oAl
7ksked 20169l = 51.2%E XAISKAEE. C parapsilosis<
1998WA5E] F73] S7kstod 20051 5E] 2008171A] 37.8%-4
04%% AT A8 7P 3] EelE= ek FEolda
2008 o]F 2 7+Ade). C. tropicalist 20014, 2009-2010
W, 201410l S8 S7b7E Aglar 53] 2001 dell= AA
ot & 718 30.6%E 71 E3t FEoloc). C glabrata
© 22 717 EE STk AT vHEslb) 2 Eol )
sh= FAIE BTk C albicans, C. parapsilosis, C. tropicalis
S} C glabratas AL YA 7ot 559 £l HsE=
200990l 20.6%%Z 71 =L o] % A%} 7Hazsle] 201610
£ 1.2%%tH(Table 1, Fig. 1).
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Aol whg Tevhe] 22l = WAkl o A}oll A 22t 726
F(64.8%)%} 394F(35.2%) AL 1075 o|&o] Hel=l 7k
FollA At} ozl A ¥ Bo| Bel¥ - Candida uti-
lis Aol ot FAFY K42 1AtHP=0.095) (Table 2).
C. glabrata®) 735 AAH o 2= Aol o Bol Eel=]3)
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Fig. 1. Isolation rate of Candida species in patients with candidemia
during two decades (1997-2016). *Others includes Candida famata,
Candida guilliermondii, Candida utilis, Candida haemulonii, Candida
sake, Candida krusei, Candida intermedia, Candida globosa, Candida
lipolytica, Candida sphaerica, Candida silvicola, Candida lusitaniae,
Candida melibiosica, and Candida species. Abbreviations: CAL,
Candida albicans; CPA, Candida parapsilosis; CTR, Candida
tropicalis; CGL, Candida glabrata.

Table 2. Candida species according to gender

Ak 45.5%7} o3zl A FEelElo] vhE FE3 vlazste] {9
SHA| oAz}l AN EelEl= "Rt E=9kehP<0.01).

el vk vk #5 FEl RIEE 243 A, 404
894 AFTollA 1 9] Agoll wlsl] Hol FelEldrkr<
0.01). 20A1[0llA4] 89A4] A& ol|X = WX Z C. albicans, C. para-
psilosis, C. tropicalis, C. glabratas=2 2 H2]=|o] ZA| vlxe}
vl ok S WYl o 70-79A40A = C glabrata?} C. tropi-
calisHo} go| Fel=| ). C. albicansv 8% 45 o|ske] 4
2Jote} 904 o] ATl A A4 66.7%4F 60.0%E 7HE &
3k FEolglon} 10-19410l14E 2(11.8%)ellAwF E2lxlo]f
Z ol & HAT} C parapsilosis= 1-94(41.7%), C. glabrata
= 604 °]/8(13.3%-20.0%) LB TollA E3b FEol Ak
(Table 3).

Agad 2ok £l wlee A 7o) 24.0%7F 35
71Nz} gt A Bel=glon] I vhgo g 97K(16.2%), T
WZh(11.4%), ZAzH8.0%)2] Fol%itkTable 4). %3}
AR dohis] Slal ARIE S} wSEE U
R ul, 109 o] o] el Tt FollAl C. albicans (P=
0.024), C. glabrata (P=0.013), C. haemulonii (P=0.045)< H]4
<ol A felsAl =% C parapsilosis (P<0.01) FE2
oA FelelA =

GRAFA A ZAANA nystatin WAE-S C. tropicalis?}
2.9% (1349 v FFolAe WAlel =R gt
5-flucytosineol] that WAEL 1075 o4 ZARE FF Fell
A C. haemulonii7} 33.3% (4/12), 71€} ZHeo} HF50] 36.4%

No. (%)
Species Total No. (%) P value
Male Female

Candida albicans 293 (64.1) 164 (35.9) 457 (40.8) 0.681
Candida parapsilosis 188 (69.6) 82 (30.4) 270 (24.1) 0.058
Candida tropicalis 96 (64.9) 52 (35.1) 148 (13.2) 0.991
Candida glabrata 78 (54.5) 65 (45.5) 143 (12.8) 0.006
Candida guilliermondii 12 (80.0) 3 (20.0) 15 (1.3) 0.215
Candida famata 12 (80.0) 3 (20.0) 15 (1.3) 0.215
Candida utilis 6 (42.9) 8 (57.1) 14 (1.3) 0.095
Candida haemulonii 6 (50.0) 6 (50.0) 12 (1.1) 0.362
Candida sake 7 (77.8) 2 (22.2) 9 (0.8) 0.506
Candida krusei 7 (100) 0 (0) 7 (0.6) 0.104
Candida intermedia 4 (66.7) 2 (333) 6 (0.5) 1.000
Candida globosa 2 (100) 0 (0) 2 (0.2) 0.544
Candida sphaerica 1 (50.0) 1 (50.0) 2 (0.2) 1.000
Candida lipolytica 1 (50.0) 1 (50.0) 2 (0.2) 1.000
Candida melibiosica 1 (100) 0 (0) 1 (0.1) 0.352
Candida silvicola 1 (100) 0 (0) 1 (0.1) 1.000
Candida lusitaniae 0 (0) 1 (100) 1 (0.1) 1.000
Candida species 11 (73.3) 4 (26.7) 15 (1.3) 0.487
Total 726 (64.8) 394 (35.2) 1,120 (100)
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Table 5. Candida species showing resistance to antifungal agents
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Antifungal agents [% (No. of resistant isolates/No. of isolates tested)]

Species

NYS SFC AMB CAS MCF
CAL 0 (0/127) 1.3 (25/408) 0 (0/452) 0 (0/151) 0 (0/101)
CPA 0 (0/73) 2.5 (6/244) 0.4 (1/269) 37.9 (22/58) 14.6 (6/41)
CTR 2.9 (1/34) 0.7 (1/137) 1.4 (2/145) 0 (0/43) 0 (0/28)
CGL 0 (0/42) 0.8 (1/130) 0 (0/143) 0 (0/53) 0 (0/38)
CGU 0 (0/10) 6.7 (1/15) 0 (0/15)
CFM 0 (0/3) 0 (0/15) 6.7 (1/15) 0 (0/7) 0 (0/4)
CUT 0 (0/14) 0 (0/14) 0 (0/3) 0 (0/1)
CHA 333 (4/12) 25.0 (3/12)
CSA 0 (0/6) 0 (0/9) 0 (0/9)
CKR 0 (0/3) 0 (0/7) 0 (0/7) 0 (0/1)
CIM 0 (0/3) 0 (0/6) 0 (0/6)
CGO 0 (0/2) 0 (02)
CSH 0 (0/2) 0 (02)
CLI 0 (0/2) 0 (0/2)
CME 0 (0/1) 0 (0/1)
CSI 0 (0/1) 100 (1/1) 0 (0/1)
CLU 0 (0/1) 0 (0/1) 0 (0/1) 0 (0/1)
CAN 0 (0/5) 364 (4/11) 0 (0/11) 50.0 (1/2) 0 (0/1)

Abbreviations: CAL, Candida albicans; CPA, Candida parapsilosis; CTR, Candida tropicalis; CGL, Candida glabrata; CFM, Candida famata,
CGU, Candida guilliermondii; CUT, Candida utilis; CHA, Candida haemulonii; CSA, Candida sake; CKR, Candida krusei; CIM, Candida
intermedia; CGO, Candida globosa; CL1, Candida lipolytica; CSH, Candida sphaerica; CSl, Candida silvicola; CLU, Candida lusitaniae; CME,
Candida melibiosica; CAN, Candida species; NYS, nystatin; 5FC, 5-flucytosine; AMB, amphotericin; CAS, caspofungin; MCF, micafungin.

4113}, Amphotericin Boll t3lA= C. haemulonii7} 25.0%
(3/12)0l14 WS RAI C parapsilosis 1TF5(1/269, 0.4%),
C. tropicalis 2752/145, 1.4%)S} C. famata 1555(1/15, 6.7%)
E AlLg A Tl Aol §lolck(Table 5). 20101
HE] 20133744 C. albicansl|A] fluconazole®} voriconazoleol]
gk WA ES 0%RAAIRE 20141078 2016W37HA] 22 3.3%,
7.1%, 2.3%%} 3.3%, 3.6%, 4.7%= AL WA 71 Hel
=3 9t} Fluconazole WA Q! C glabrata= 201010l 17
(7.7%)7F E=l2 3 20143704 §I9AIRE 2015433 20164 <ll
= 47 295(14.3%)48 B2l Y ckFig. 2). C. parapsilosis$t
C. tropicaliss 201085€] 2016d7}A] fluconazole *=+ vor-
iconazoleol] WAl-& X0l 7+ $19 ) Caspofungin WA &2
C. parapsilpsiso| Al 37.9% (22/58)& =931, o]<]el] 7]e} 7
o #E 17F WAolglen g FEellAle Aol il
t}. C parapsilpsisite] 14.6% (6/41)0ll4] micafunginol] WA
HAA ohg FEollAe= Aol dEA] 2kkckTable 5).

DISCUSSION
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Fig. 2. Resistance rate of C. albicans and C. glabrata for fluconazole
and voriconazole during recent 7 years (2010-2016).

717k &t el AA Zvke] 90% olde AAsksich
Won 5{11]¢] EazellA] 2011 = 1270 ¥4e] 7ot
sl A 2 BelE FEL C albicans (36.3%), C. para-
psilosis (22.6%), C. glabrata (15.8%)%} C. tropicalis (14.9%)<]
FO 7 C tropicalis$t C. glabrata®] 47} tF& 715 A9}
wl 2 xlo]7} $igith. Phaller S{7]0] 10.5%(19971-20074) =
ok Alegt Fheicke] ARIFA| A 24 dtell Slsli A

A



60 Ann Clin Microbiol 2017;20(3):53—62
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3|2 204 SO T 3R} 9= jmo| AC|CK
Candlida E-’g— 23| HICOF BRI

E'E

2 e WA o2 R 210l vl wale] Sk Qo] JAHe Blg FealAx ek ol
oﬂ%ﬂ o] I BaolA] Hels) geleh FE el wws) GAFA s ek Ak
I 1997 La—‘?— 1 2016174 =) Y 3%k o 5 7]3ke] Feujokoll A EelH 1,120 ZHch 775 vl & wiek
A o), 71 2abel] uhel HAs.
duk: A 17L 7 Z 3] = 1997vd9] 14904 201600l 84 o2 Zrbalodet. 200 B9t ZHeche)
+5H B2 WIS+ Candida albicans 40.8%, Candida parapsilosis 24.1%, Candida tropicalis 13.2%%} Candida glabrata
12.8%2] $=olv}. C. glabrata= THE &l H]3l] 614(45.5%)0ll4 dH o2 £2 vE2 Felw ek AHE 7
t} Fo] wWo| E2lE Af T2 404-894F-01R 3L C. albicans= A AYoH66.7%), C. parapsilosis<= 1-94(41.7%), C.
glabrata= 604 ©]4H(13.3%-20.0%)l14] AHF oz &3] E2lE e} vlgEIollX = C albicans, C. glabrata, C. haemu-
lonii7} Fo] EeEYaL FEHollHE C parapsilosis7t <3 Eel=| el AR FA 24 AANA 23 ol azole
AlDell WAS Jeb = C albicans®}y C. glabrata7} Z7 Vsl 78S Bt
GE: o A7 53l Gl Felslis Yeirtel 230 ol Wk Y, Pk Aol B i
wstol uheh T Bl ulEsh skhs AL selet 4 Qlch AT A et WA k4 sk wisela Qo] olel
ek A&l A9} A gkl kR A A'le] 2=} [Ann CI|n Microbiol 2017;20:53-62]

¢

SAAZ ;o] o, 26426, BT UFA QAL 20
1A 1227 SR AR A 9] ol
Tel: 033-741-1592, Fax: 033-731-0506
E-mail: u931018@yonsei.ac.kr




