Korean J Clin Microbiol Vol. 11, No. 1, April, 2008

Distribution and Clinical Characteristics of Fungal
Species Isolated from Blood Cultures over a 7-year
Period at a Tertiary-care Hospital

Hee-Young Yang, Hee-Joo Lee, Jin-Tae Suh

Department of Laboratory Medicine, Kyung Hee University College of Medicine, Seoul, Korea

Background: Fungemia has increased over the past
decade and is an important cause of significant mor-
bidity and mortality. Since 1980, there has been an
increase in the worldwide studies of nosocomial blood-
stream fungal infections. We analyzed the distribution
and the clinical characteristics of fungemia at a ter-
tiary care hospital, Kyung Hee University hospital.
Methods: We retrospectively reviewed medical re-
cords and laboratory findings of 139 patients who
had fungemia from January 2000 to December 2006.
We investigated the incidence of each fungal spe-
cies, yearly occurrence, underlying diseases, hospita-
lized units, predisposing factors, use of the antifungal
agents, mortality, and the characteristics of the ex-
pired group.

Results: The most common species isolated was C.
albicans (40.3%), followed by C. tropicalis (24.5%).
Overall, fungemia occurrence showed an increasing
trend during the study period, except for the year 2004.
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Common predisposing factors were previous anti-
microbial therapy (89.2%), central venous catheter
(78.4%), and ICU admission state at diagnosis
(59.7%). among the 139 patients, 98 (70.5%) were
treated. Primary choice of antifungal agents included
fluconazole (70.4%) and amphotericin B (29.0%).
Overall mortality was 38.9% with the highest rate
(47.1%) in patients with C. tropicalis and the lowest
one (22.2%) in patients with C. parapsilosis. Predis-
posing factors for mortality due to fungemia in the
univariate analysis included only mechanical ventila-
tion (P=0.008).

Conclusion: Fungemia in the tertiary care hospital
was caused predominantly by C. albicans and fol-
lowed by C. tropicalis. The mortality rate was high
and interspecies differences existed. (Korean J Clin
Microbiol 2008;11:49-55)
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AollA] 13] o]4F Aol HEH B4 1398 Tharo = Ak
e,
2 P U SHuH

Qgmon FUZe] AT B4 AP 1306 10 mL
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£ o] &3tk

[€)

ke AFE 1841% d
o]l A% ARle® FieidiaL, e AFETol &

57 A H A& 24A17F o)A Foldl 751 wl 37

T AHaE Ao EF57 50070/ mm’ wRkel
oh AES AFEF A wE ygas& A7 o]

At 3 9e T3,

4. 84 24

. o

A

EA|1X 8]+ MedCalc statistic software (ver.9.3.0.0, MedCalc
software, Mariakerke, Belgium)S ©]-838}31, o|Atg W=
Fisher’s exact test, Q1< M-t t7AAR o & EAslgr}. P value
7} 0.051]9HQ1 735 BAIEH o & fosleta s Ak

e 1}

A AT B 1397 ] AL T d A= 85%8(61.2%)

o|aL, of A= 547 (38.8%)01lth. $HALe] FFiFrtol= 59.0+
2104180, I F AFEFo| AR 9] 71702
T 413142490190k 7144 o 2= G5 (33.8%) 2ol
HERAH23.7%)0] 7P Wk, 1 o] ayhat AFats
EGohs o) F%23.0%) 223 AEEH20.1%) S0l A3
k. wlsoks AAL 4.3%E AASISIARE, 184 mgt A1#E
T o} FollMe 54.5%2 Fplkrol & AAlstaL et o
Aol A Fgte] Leld BA] ghate] AYUAE A Hd 21
5 A o|flol| tAl X 2E W 27 89.2%, TA
M-S AYIL Qe 57} 78.4%, FAA AT} 60.4%, =
23 7ML 9= ATE 56.1%, AE 7] AEE He
A7} 36.7% o2 E& DS Holx YL, 1 ¢oll 3

Ho?r‘_,rzﬂnl

Table 1. Clinical characteristics of 139 patients with fungemia

Mean+SD (range)

iabl
Variable or No. (%) of patients
Age (years) 59.0+21.0 (1~89)
Sex
Male 85 (61.2%)
Female 54 (38.8%)

Duration from admission
to fungemia (days)
Underlying condition

4134424 (4~292)

Prematurity 6 (4.3)
Neoplasia

Solid tumor 26 (18.7)

Leukemia 6 (4.3)
Severe trauma 8 (5.8)
Vasular disease

Cardiac 4 (2.9

Cerebral 33 (23.7)
GI disease 4 (2.9
Pulmonary disease 10 (7.2)
Abdominal surgery 8 (5.8)
Renal disease 28 (20.1)
Diabetic mellitus 47 (33.8)

Predisposing factors

Previous antimicrobial therapy 124 (89.2)

1to3 53

4 or more 71
Central venous catheter 109 (78.4)
Stay in ICU at diagnosis 84 (60.4)
Urinary catheter 78 (56.1)
Mechanical ventilator 51 (36.6)
Previous surgery 52 (374)

DM 47 (33.8)

Parenteral nutrition 35 (25.2)
Steroid therapy 29 (20.9)
Neutropenia 17 (12.2)
Dialysis 8 (5.89)
Chemotherapy 8 (5.8)
Radiation therapy 5 (3.6)
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o|E X8 F W AL o AASAL Q19lck(Table 1). WZ C tropicalis7} Bo] RAARY, 1 o} A2 F3HAHA
oA = C glabrata7} LHHY 5= C. parapsilosis7} 7325
Ak GAFekliahes chekst #Fol e, 53] AWE
W 22} 5w o] ol Mol AlA ofE A WEelA e 17
2, 20001 0.319H0l4] 2006 1.7HOoE Z7} okAg Hlrh Uk T beigelii7} AF3EtH(Table 3).

Zr #EH W%E C albicans7}F 567(40.3%)0llA 54 =] 7}

A WSk, 1 2] C tropicalis7} 3478(24. 5%), C. parapsilosis

S} C. glabrata7} 7t 187(12.9%) 2.2 43 vl&5 AA813 FRAFAE AL A= B Gdol|A] Zde] A
om, Candida spp7tA E8E 7Z57F 6%(4.3%), 1|1 ol ofAl A& AR, oA A BE 3 735
Trichosporon beigelii7} 3%(2.2%) & ©]1tHTable 2). 27} o} GAFAZ X588 A= 98%(70.5%)01$ 3L, LA 3t
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Table 2. Fungus species isolated from blood cultures from 2000 to 2006

No. (%) of patients

Species

2000 2001 2002 2003 2004 2005 2006 Total (%)
C. albicans 4 4 6 5 7 16 14 56 (40.3)
C. tropicalis 2 4 3 5 3 3 14 34 (24.5)
C. parapsilosis 2 2 2 5 3 3 1 18 (12.9)
C. glabrata 0 2 2 0 1 3 10 18 (12.9)
Candida spp. 0 2 1 1 0 0 2 6 (4.3)
Trichosporon beigelii 0 0 2 0 0 1 0 322
Others* 0 1 1 1 0 1 0 4 (2.9)
Total 8 (5.8) 15 (10.8) 17 (12.2) 17 (12.2) 14 (10.1) 27 (194) 41 (29.5) 139 (100)

Fungemias per

10,000 admissions 0.31 0.53 0.64 0.62 0.54 1.06 1.66 0.75

*Others include Cryptococcus spp. (1 isolate), Candida guilliermondii (1 isolate), Saccharomyces (1 isolate), Rhodotorula (1 isolate).

Table 3. Distribution of the fungemia according to hospitalization unit

No. (%) of patients

. ICU General ward
Species Hemato-
MICU SICU NICU nICU oncology Medical Surgical
Unit unit

C. albicans 18 7 6 4 2 11 8
C. parapsilosis 1 7 2 1 0 2 5
C. tropicalis 14 2 2 0 2 8 6
C. glabrata 9 3 1 0 1 2 2
Candida spp. 2 1 0 2 0 1 0
Trichosporon beigelii 0 0 0 0 2 0 1
Other 1 0 0 1 0 2 0
Total 45 (32.4) 20 (14.4) 11 (7.9) 8 (5.8) 7 (5.0 26 (18.7) 22 (15.8)

Abbreviations: MICU, Medical intensive care unit; SICU, Sugical intensive care unit; NICU, Neurological intensive care unit; nICU, newborn
intensive care unit.
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Table 4. Therapeutic regimens for patients with fungemia

No. (%) of patients

Antifungal Total
treatment CcvC No CVC No. (%)
removal removal

Antifungal therapy 46 52 98 (70.5)
Monotherapy 83 (59.7)
AMP 10 16 26 (18.7)
FLC 27 30 57 (41.0)
Sequential therapy 15 (10.8)

AMP/FLC 0 1 1 (0.7)

FLC/AMP 7 4 11 (7.9)

AMP/CAS/FLC 0 1 1 (0.7)

AMP/FLC/AMP/CAS/FLC 1 0 1 (0.7)

FLC/AMP/FLC 1 0 1 (0.7)
Non antifungal therapy 6 35 41 (29.5)
Total 52 (374) 87 (62.6) 139 (100.0)

Abbreviations: CVC, central venous catheter; AMP, amphotericin B;
FLC, fluconazole; CAS, caspofungin.

wHEE A 2] 83k 4971 15%(10.8%)0] Ptk(Table 4). 3212
AA ArdEE 38.9%3 3L, Fo T ALES AHEY C
tropicalis (47.1%)7]— T =2 AYES HY o2 C al-
bicans (39.3%), C. glabrata (38.9%), 21213l C. parapsilosis
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Table 5. Univariate analyses of risk factors of fungemia-associated
mortality in 129 patients

Survived Expired
. (n=82) (n=47)
Variables MeantSD MeantSD P value
or No. (%) or No. (%)
Age 57.0+£21.1 62.8+20.0 0.125
Sex 1
Male 50 (61.0) 28 (59.6)
Female 32 (39.0) 19 (40.4)
Duration from 34.2439.7 53.0+46.9* 0.017
admission to fungemia
onset (days)
Stay of ICU length 27.9+40.7 42.84+47.1 0.103
(n=57) (n=38)
Important Fungal species
C. albicans 32 (39.0) 19 (40.4) 1
C. parapsilosis 13 (15.9) 4 (85) 0.288
C. tropicalis 18 (22.0) 15 (31.9) 0.217
C. glabrata 11 (13.4) 7 (14.9) 0.798
Previous 72 (87.8) 43 (91.5) 0.573
antimicrobial therapy
Central venous catheter 66 (80.5) 37 (78.7) 0.823
Stay in ICU 46 (56.1) 31 (66.0) 0.351
Parenteral nutrition 19 (23.1) 14 (29.8) 0411
Major surgery 34 (41.6) 16 (34.0) 0.456
Neoplasia 16 (19.5) 10 (21.2) 0.823
Dialysis 6 (7.3) 1 (2.1 0.421
DM 30 (36.6) 15 (31.9) 0.702
Urinary catheter 47 (57.3) 27 (574) 1
Mechanical ventilation 22 (26.8) 24 (51.1)*  0.008
CVC removal 34 (41.5) 15 (31.9) 0.311

#o]8k European Confederation of Medical Mycology (ECMM)
9] ZAIA = 0200014 0387122 K= o]o] v]al] B
2hA-2 117 33 713 2404 2.497), Tk T ekl 7) 3k =
AllA 22t Elh3iA 1,000% & 2.88~7.67 S8 o]
U BB} 22 uhgg-S Ho| & vhokd) okhS Wwelyl
tH1,7,8,10,14,15].

TUelA= 2 Fol 3% ©d eJ87]3hellA] 212} 100 (1,000)
W 0.012 (0.12)7A .8 Haslar gloj[11], & od7-2] Axjel
A LA 1,000 0.0767 K} =2 wbggS Hylo
u, AlA] Z=e] Hoarel] vlshi w2 whAlES Hich

A RIS A, 2L T dFollA] ¥l 52 C albi-
cans (54.6%), C. tropicalis (18.6%), C. glabrata (15.5%) 3 C.
parapsilosis (11.3%) 12], & 5= C. parapsilosis (31.8%), C.
albicans (27.3%) 2 C. tropicalis (12.1%)2] 2.2 X w33t}
[11]. zela 2Qhe] 7 Fol 19861 N4 19961714 =AMt B
31of] w2 C. albicans (48.0%) , C. parapsilosis (17.3%), C.
tropicalis (16.5%), C. glabrata (6.3%)2 H3slal lo][13],
20001 0114] 20061 374A] 2] B ZA ol A HQl R F HIE S} x}o)
& Holx glrh F, L 37 ol = Ao} o 87| &
© 2AA)) wet v AIE HYlE HoFdrh 959
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A AR 5] F7ellA] opF7kA] 7h 23 A
< C albicans®| 3L, FHAZ &3 A2 2Ql, B,
FMbet, Q& FollA e tht i ZAAE C. parapsilosis( 10,
16-18], B]=, otd=, W7ol =2 9o] Sl C. glabrata
7b Haw]9l1[6,19-22], L ofs} thE A Exe AV] vhE
Zpol & H ik
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bicans7} 7V &3k Q1R oAt AR} Candida non-albi-
cans & C. parapsilosis, C. tropicalis, C. glabrata 18]3. C,
krusei 591 S7F7F HaE| a1 9lri[19,23,24].

] ol 4] 19890l 4] 1999W74A] F3HAHAS ko 2 =4
St A3}, C glabrataZ} S7V8k3, C. albicans7} 7348l 738
H3HE Hiv) ol23t W3k ol azoled] A1 F A AHg-2
2 A7) Aetekel 7ol FHashe Al X2 AdAe F
7HAA, o] kAol WAS Hol= Candida non-albicans £3|
C. glabrata®} C. krusei7} Z7Vsl= 5] A wiitolzhar Kk
tH19].

oleloll C. parapsilosise ™ Fx12Ie] BHA25], C
tropicalisc 2V F43} WET7HATI} J=-A26] &
Far glo] o]zt eQlEt HEl QA TkE Qe F
o] Hishe] glcta 3l & i
Q2 AR eksk
Z98 A% AHAE Cheng 5S4 X Z(34.6%), %
| g S0(83.5%), T ie] Aekskr9.5%), F8AHA
(62.5%), 7478 % (40.7%) 5& Hr8F3)31[15], Viudes
& ARl EAN100%), FEA A 5040, T4 A
#(83%), TEAHL U(69.6%), = F41(67.6%), 874
3%(66.2%) 52 To & HasgirH16]. £ dFollA = wl
Jol= vl WglAT, SEA A2, F4 A §4, 52
A% 5 Fe 4 AL 2l & 5 Uitk
Zoll vhel) EAHEQl GATA AGOlE BTek A

0~76%% A Kl 53 glom, FukQlzlel] whz}
kst ArlE-S B sty QIoH15,17). C. parapsilosis= THe
Zgtol] nlel] U AdES Hlvka g Jled[17.27], £
AFAAE 222%E 7P e ARES EJaL, T 2o
471%%2 7P =& ALES KO C nopicalis®) 735+ o
odrellAl 7121 Astel] whe} chekdt AakE Hola 3IgirH28).
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physiology and chronic health evaluation IT) H<F, &3 55 1
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M A SR Z7eka gl AFRFE YAl ol ol BT ARES FAATIE N8AA F shiz,
19801 o] 5 AAAE 02 48 AF Al e AT FakelA o) Fol A gk, 3% 2| 2719 B39l Elol
A AFRFE WES AT oMt RES Holr] JPHO T ofuy 54 HolA Taelalr.

;2000 19956 20064 1290714 Wellepz Aol R1te] BAH Bk 1397 9] ST FASE AAATE S
o 2] FARSIEE 7 FEY WE, AR BE, /A48, A 9B B, 2l Qe A 5ol 2291 oA,

At B4 S Algsisich

A1} AFEZA] 71 o] whAE 92 IS C albicans (40.3%)3L, L TS0 C. tropicalis (24.5%)Gct. AFIZ
o] Al 20049 AlLlstare AR Tk S Bk 3kx)F  Ftol= 5940]0]aL, 604 o] 9] A7t 61.8%F
A A A3YQAAL EA ol A ICUREALL 60.4%, 71E0ll Al X 25 Wt 27} 89.2%, 4178 k& 7FA1 3L QL
= 3= 784%%c)h SRFAR X8 W 98 o] FAlol|A] UxX] AR 70.4%01 4] fluconazoleS AE-819),
29.6%0114] amphotericin BE A-8313th. A 783 3kA} T AEIAbE 547H(38.9%) 22 =2 AES Helow, C to-
picalis= 16"3(47.1%) 2.2 7V =& ALES B3, C parapsilosis 478(22.2%) 22 714 S Ad-E55 Bk AAd
7 B AR vz A4 JFEFVIXEE B AN BAKSE §o8 AE I oh(P=0.008).
AE: 73319 5dollA ] 17kl ZH AFEF BAZED C albicans 219l C. tropicalis7} AR Bol AEH AL, HAH
°0F =2 AYES HolWA TFFZ AdE XolE Erh [CHEIYAN|ME8E5|X] 2008:11:49-55]
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