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Isolation Trend and Antifungal Susceptibility of
Candida Species Isolated from Blood Cultures

Young Uh, M.D., In Ho Jang, M.S., Kap Jun Yoon, M.D. and Hyo Youl Kim, M.D."

Departments of Clinical Pathology and Internal Medicine’,
Yonsei University Wonju College of Medicine, Wonju, Korea

Background : The frequency of nosocomial blood-
stream infections by Candida species has risen dramat-
ically in the past two decades, and a noticeable shift in
the species of Candida causing bloodstream infection
toward non-albicans species has occurred. Also, the iso-
lation frequency of Candida species are influenced by
patient type, nation and region, study period, and in-
vestigators. The aim of this study is to investigate the
isolation rates and antifungal susceptibility of Candida
species isolated from blood cultures at Wonju Chris-
tian Hospital during the recent four years (1997~2000).

Methods : For one-hundred twenty-seven isolates
of Candida species from blood cultures, we analyzed
the isolation frequency by year, age/sex, and depart-
ment. Identification of yeasts was done by germ tube
test and ATB ID 32 C kit. Antifungal susceptibilities to
flucytosine, amphotericin B, nystatin, miconazole, eco-
nazole, and ketoconazole were determined by ATB
FUNGUS.

Results : The isolation rates of Candida species in
decreasing order were C. albicans (44.9%), C. parap-
silosis (21.3%), C. glabrata (14.2%), and C. tropicalis
(9.5%). The isolation rates of Candida species by year
were as follows; C. albicans decreased from 61.5% in
1997 to 33.3% in 2000; C. tropicalis decreased from
23.1% in 1997 to 5.0% in 2000; C. parapsilosis in-
creased from 0% in 1997 to 30.8% in 2000; and C.
glabrata increased from 7.7% in 1997 to 18.0% in
2000. Of 127 Candida species, all but one isolates
were susceptible to amphotericin B.

Conclusion : This data showed that the candide-
mia by C. albicans and C. tropicalis are decreasing
trend, and candidemia by C. parapsilosis and C. glab-
rata are increasing trend in recent four years. (Korean
J Infect Dis 33:186~193, 2001)
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19974 195E] 20001 129717 44 Eof YZE/1=H
el Ttell Fefucko] =H A F vt FEol &
25 S Ao R sglek. 3714 doulek BACTEC
9240 system (Becton Dickinson, USA)¥} Vital system (bio-
Mérieux sa, Marcy-I’Etoile, France)?| F7}A] & Aufjkals
3} AB|E o]83}9 1, BACTEC 9240 systemolls= BACTEC
Plus Aerobic/F wiek-S A-gsl9) 0w Vital systemolls= Vi-
l AER wlobs Afstol 597 wiokstgle. 2elek 7%
o 4L ok AgE A F Aol Candida albi-
cans® AP wolyt 24Jel #FF+= ATB ID 32 C
(bioMérieux sa, Marcy-I’Etoile, France)E o]-&slo] 54319
ok el 759 XA 42 ATB FUNGUS (bio-
Mérieux sa, Marcy-1’Etoile, France)E o]-83}o] flucytosine,
amphotericin B, nystatin, miconazole, econazole 3] ketocona-
z0lee] 6712 kAol vheto] Al@siglch
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w B WAl FEol thE Prieh FEES FA
Egsigieh
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AF7IZE FQE HollA] T} FEol —E-—EIE‘ A=
1245 024 o] F 4292 YA7IZF B2
o Rel¥igln, 39S F £R9 7
=gt 7iojeke] 2 Bel 8L C. albicans 44.9%,
parapsilosis 21.3%, C. glabrata 14.2%, C. tropicalis 9.5%«]
Fog EelFglon], dArHEEs 1997\l 135, 19984
295, 1999\ 465, 20009l 39571 E2l=|gch C. albi-
cansi= 19970l 61.5%2] He2lgo]glor} 20001l E 33.3
%2A FAs] asldal, C. parapsilosise 19983 HE] B
2lgo| F43] Z7ksto] 200010l 30.8%2] Helgolgle
W C. glabrataw= A7717 59 ASH o2 Felae] St
slod 20001l 18.0% 9 v‘i"E]QO]QiSL C. tropicalise <1
EHE 2~47F7) BEelE9 B &L 19974 o]l g
A% Zasle] 19974 23.1%01]%1 2000 oll= 5.0% 3 c}
(Table 1). Z3& Cryptococcus= QAT+717¢ =<+ C. neofor-
mans 27058} C. albidus 17-57ko] Ha]=|9ich

F{g=h=1 -"r(-zo] Ba= 3z = odFd o(polymicrobial
bacteremia)?] HIEE 11.3% (14/124) A 13%L 2714 #
Fol TEIE]MJ— 192 3744 ol —:—EIE]M—U% 3
F el v #Ee] HelE $ick(Table 2).

1077 o]l Heldl 7t} FollA] C. glabrataZ Al
3k 37EL dAlA g Felgo] ofzbiel 3~5u =9k

o v

2l gl Hx Aol uhE Helge 14] vlnke] fololAl 102% (13/127)
Table 1. Number (%) of Candidemia Patients by Years
. Years Total
Organisms No. (%)
1997 1998 1999 2000 0. (%
Candida albicans 8 ( 61.5) 12 ( 41.3) 24 ( 52.2) 13 ( 33.3) 57 ( 44.9)
Candida parapsilosis 7 ( 24.1) 8 (17.4) 12 ( 30.8) 27 ( 21.3)
Candida glabrata 1( 7.7 4 ( 13.8) 6 ( 13.0) 7 ( 18.0) 18 ( 14.2)
Candida tropicalis 3 (231 3 ( 10.3) 4 ( 8.7 2 ( 50 12 ( 9.5
Candida guilliermondii 1 ( 3.5 2 ( 50 3 ( 24
Candida famata 1( 77 1( 35 2 ( 15
Candida sake 1( 22 1( 26 2 ( 15
Candida intermedia 1 ( 3.5 2.6) 2 ( 15
Candida krusei 1( 22 1 ( 0.8
Candida species 2 ( 4.3) 1( 26 3 ( 24
Total 13 (100.0) 29 (100.0) 46 (100.0) 39 (100.0) 127 (100.0)
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Table 2. Organisms of Polymicrobial Bacteremia in Pa-
tients with Candidemia

No. of patients with
polymicrobial bacteremia

Organisms Total
CAL CGL CTR CFM CKR CPA
CAL 1 1
CTR 1 1
CAN 1 1
CNS 2 1 3
SAU 1 1 2
GPR 2 2
PS- 1 1
SMA 1 1
EFM 1 r 1
Total 5 3 3 1 1 1 14

"C. tropicalis, S. aureus, and E. faecium are simultaneously
isolated, Abbreviations : CAL, Candida albicans; CGL, Can-
dida glabrata; CTR, Candida tropicalis; CFM, Candida
famata; CKR, Candida krusei; CPA, Candida parapsilosis;
CAN, Candida species; CNS, coagulase-negative staphylo-
cocci; SAU, Staphylococcus aureus; GPR, gram-positive
rod; PS-, Pseudomonas species; SMA, Serratia marcescens;
EFM, Enterococcus faecium

R 1-39A7A = 11.8% (15/12)Z kow 404 o]
e dgo] 7kl what Felgo] Slkske Ade H3
thHTable 3).

sk ek Yol B4 A6k ksl o, 9
I} g Zdolzte] o7 =9y 357 I+ C. albicans,
C. parapsilosis®} C. glabrata7} 27} 40.6%, 25.0% 3 21.8
%2 Telgolplon HAFglite A Felgol vl
C. albicans~ 30.0% % 99k C. tropicalise 20.0% %2 £k
o, QT C. parapsilosis®] He|o] 33.3%2 =90
4ol C. albicans®] E2]&°] 86.7%% Ny 2}As)

A tHTable 4).

7]tk nystatine] 25 100%9] 7FFAlo]¢lal ampho-
tericin Boll& C. albicans 17535 A9gt &5 #5571 1<
Aoldel. FEHE C albzcans&} C. parapsilosis< flucyto-
sineol] Z+ZF 83%9} 85%2] Aol 3EF9| imida-
zoles &l = 27 72~80% ‘3! 93~96%2] ZAlo|glth
C. glabratar= A93t RS SAFAlO 100% ZHrAdolgla
C. tropicalis= 3ZF2] imidazoles ¢FEol] 36%2] J& 7+
/do]3ick(Table 5).

Table 3. Isolation Frequency of Candida Species according to Age and Sex

Age (Years)

Organisms Sex Total
<1 1~9 10~19 20~29 30~39 40~49 50~59 60~69 =70
CAL M 9 2 2 2 9 6 4 6 40
F 3 1 1 4 6 2 17
CPA M 1 1 3 4 6 6 21
F 1 3 2 6
CGL M 1 2 2 1 4 10
F 1 1 1 5 8
CTR M 1 3 3 3 10
F 1 1 2
CGU M 1 1 2
F 1 1
CFM M 2 1
CSA M 1 1
F 1 1
CIM M 2 2
CKR M 1 1
CAN M 1 1 2
F 1 1
Total M 10 2 3 1 4 18 15 19 19 91
F 3 1 2 2 2 9 8 9 36

Abbreviations : CAL, Candida albicans; CPA, Candida parapsilosis; CGL, Candida glabrata, CTR, Candida tropicalis, CGU,
Candida guilliermondii;, CFM, Candida famata; CSA, Candida sake; CIM, Candida intermedia; CKR, Candida krusei; CAN,

Candida species
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Table 4. Isolation Frequency of Candida Species according to Departments

No. of patients by department

Organisms Medical wards Surgical wards Total

EM PED PUL GI REH NM HO NEP CAR END NS GS CS URO ENT OT

CAL 3 13 13 4 3 6 4 1 2 6 1 1 57
CPA 1 8 1 5 1 1 6 1 1 1 1 27
CGL 1 7 1 1 2 1 1 2 1 1 18
CTR 2 1 4 1 1 2 1 12
CGU 1 1 1 3
CFM 1 1 2
CSA 2 2
CIM 1 1 2
CKR 1 1
CAN 1 1 1 3
Total 4 15 32 6 2 3 20 7 1 2 5 18 4 3 3 2 127

Abbreviations : EM, emergency medicine; PED, pediatrics; PUL, pulmonary section; GI, gastrointestinal section; REH,
rehabilitation ward; NM, neurology; HO, hemato-oncologic section; NEP, nephrologic section; CAR, cardiologic section;
END, endocrinologic section; NS, neurosurgery; GS, general surgery; CS, chest surgery; URO, urosurgery; ENT, head &
neck surgery; OT, other departments; Other abbreviations : See Table 2

Table 5. Susceptibilities of Candida Species Isolated from Blood

Antifungal agents’

Organisms

(No. of isolates tested) 5FC AMB NYS MIC ECO KET
Candida albicans (54) 83 98 100 76 72 80
Candida parapsilosis (27) 85 100 100 96 93 96
Candida glabrata (18) 100 100 100 100 100 100
Candida tropicalis (11) 100 100 100 36 36 36
Candida guilliermondii (3) 100 100 100 67 67 100
Candida famata (2) 100 100 100 100 100 100
Candida sake (2) 100 100 100 100 100 100
Candida intermedia (2) 50 100 100 100 50 50
Candida krusei (1) 0 100 100 100 100 100
Candida species (3) 67 100 100 100 100 100

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

P FES AUl 13 o4l BAellAe Hel = Zjelnn® Aslelagle] detuler AjolA% 1986~

go] 858% Y 4F o]Zol Helul: AU} 528%= 198811 odmHl AF HlgS 14%o|stgor} 1989~
7H B kch(Table 6). 19961 el 24~65%2 ZF7betglon” Q7158 Yol A
T 1986~1990W19] iz AP He gL 1% olstgont

I # 1991 ~1995Woll = 2.8~42%Ge}”. AFEZo] wiwe} #

4 FElee ‘ﬂﬂﬂ SA40) wteh 3hd Alel, <F Ale}, A

Golol| 4] Helwe ZJEFS’J HE-2 Woy)s Asl 3kate]  lolA] Alel, F3bAE Fol AskEle] e 34 A& W

2o}, AIzke] BHsl GFAle] AL W "o A Ax UolA Eon daelde itz didk A

NU% S Eow Asaae] Tl Hel e 3 Welnel A 45 54 4ol SHAE Fed 4 9
O Al gRle] delulel Aol b 1974~ Tk F, JCiPEEe Adel] o3t FEZHE el 4

19831d9] A Hel&2 0.9%ollA 1984~1993udofl= 1.9% o] u|5o|Holung Haluleks oZlstA] obs 7hsAol
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Table 6. Isolation No. of Candida Species according to Hospital Stay

Isolation No. by hospital stay

Organisms Total
OD 1D 2D 4~7D 8~14D 15~21D 22~27D >27D
CAL 4 1 4 10 6 5 27 57
CPA 1 1 4 4 2 15 27
CGL 2 1 1 1 1 3 9 18
CTR 2 1 1 8 12
CGU 3 3
CFM 1 1 2
CSA 1 1 2
CIM 1 1 2
CKR 1 1
CAN 1 1 1 3
Total 8 3 1 6 20 12 13 67 127

Abbreviations : D, day(s); other abbreviations, See Table 2
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