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Risk Factors for Hospital-Acquired Urinary Tract Infection due to Candida Species

Tae-Hyoung Kim, Dae-Sung Chung® and Mi-Kyung Lee’

Departments of Urology and Laboratory Medicine,
Chung-Ang University College of Medicine’, Seoul, Korea

Background: Although an increase of candiduria among hospitalized patients has been reported, the

significance of the presence of Candida spp. in the urine of patients is not clearly understood.

Obijective: The purpose of this study was to determine the prevalence of Candida spp. in patients

with hospital-acquired urinary tract infection (HAUTI) and their risk factors.

Methods: Retrospective studies of patients with urinary tract infection were conducted during the
period from January 2003 to December 2005. Medical records of patients were reviewed and 185

patients were diagnosed with HAUTI by Candida spp.

Results: The predominant species were C. tropicalis (46.5%), followed by C. albicans (29.2%) and
C. glabrata (17.3%). The commonest coexisting risk factors in patients with HAUTI by Candida spp.
were antibiotic therapy (96.2%) and indwelling urinary catheters (92.4%). Female gender, long hospital
day, antifungal therapy and leukocytosis were specifically associated with C. glabrata but not with C.
albicans HAUT]I. On the other hand, operation history was associated with C. tropicalis but not with C.

albicans HAUTI.

Conclusion: We demonstrated that the risk factors for HAUTI differ according to Candida species.
There is an need for continuous surveillance of HAUTI by Candida spp. and proper control of the risk

factors for the development of HAUTI. [Kor J Med Mycol 2007; 12(3): 156-162]
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Table 1. Risk factors for hospital-acquired urinary tract
infection (HAUT]I) with Candida species

No. of Patients (%)

Risk factors

Antibiotic therapy 178 (96.2)
Indwelling urinary catheters 171 (92.4)
Co-infection 170 (91.9)
Long hospital day (over 10 days) 163 (88.1)
Immobility 155 (83.8)
Old age (over 60 years old) 133(71.9)
Fever (over 37.6C) 131 (70.8)
Central vein catheters 117 (63.2)
Leukocytosis (WBC =>10.0><10%L) 98 (53.0)
Female gender 95 (51.3)
Diabetes Mellitus 94 (50.8)
Anemia (Hb <10 g/dL) 92 (49.7)
Previous urinary tract infections 78 (42.2)
Operation history 67 (36.2)
Hepatobiliary diseases 30(16.2)
Malignancy 28 (15.1)
Serum creatinine =2 mg/dL 27 (14.6)
Total parenteral nutrition 17( 9.2)
Antifungal therapy 11( 5.9)

HEES) (91.9%), 71 A717F (88.1%), & Al g
(83.8%), 117 (71.9%), 4 (70.8%), T 47+
(63.2%), MNETZ5715 (53.0%), 914l (51.3%), T
(50.8%), H18 (49.7%), L. 27A2] A (42.2%),
%8 (36.2%), 1HE3 (16.2%), 2459 (15.1%),
2715 7ol (14.6%), HI78TFYE (9.2%), X
A (5.9%)2] =o 2 e (Table 1). 212
HardEe 64643001, AL Hat 34Y
o] At}

Candida spp. &l W& g AA+= C. albi-
cans (54)¢} non-albicans Candida (13173)ol 2|3t
HA-254 827098 nlusigls w, A7
Z¥o] C. albicans”} 25.1%, non-albicans Candida”}
38242 Folg AfolE WGl (p<0.05) LA
A= EAA SR {3 2fo]lE HolA
2t} C. albicans (5478)<} C. glabrata (324)<]

Lol A= C. glabratacll oJsF HMU-E54 &
209 FA7E oAd o] 84%, Ft AlD7IIE 45
A, RIA ARE- 22%, WSS 8% C.
albicansel] ]k HY-3 54 8271 3kAel| H]
d f2JsiAl 5718k th (p<0.05). 3k C. albi-
cans (54™3)¢} C. tropicalis (86'8)¢] H|nlof| A= C.
tropicalisell €3t WA-I54 Q=274 gkt
A FeEo] Sl A9TE 45%E Fo3 AfolE
KL (p<0.05), YA A= FAA R
frefgh 2folE HolA] Skt (Table 2).
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Table 2. Comparison of the risk factors of HAUTI with C. albicans and non-albicans Candida, C. glabrata or C. tropicalis

Non-albicans Candida (n=131)

Risk factors C. albicans
(n=54) All (n=131) C. glabrata (n=32) C. tropicalis (n=86)

Antibiotic therapy (%) 98 95 94 97
Indwelling urinary catheters (%) 87 95 91 95
Co-infection (%) 94 91 94 90
Hospital day (day) 25.1 38.2% 45° 32.7
Immobility (%) 76 88 91 87
Age (year) 66.3 63.8 65.5 62.4
Fever (%) 67 73 78 73
Central vein catheters (%) 56 66 56 71
Leukocytosis (%) 46 56 78° 51
Female gender (%) 54 50 84 43
Diabetes Mellitus (%) 52 51 59 45
Anemia (%) 52 50 56 47
Previous urinary tract infections (%) 37 44 56 38
Operation history (%) 26 40 25 45°
Hepatobiliary diseases (%) 24 12 16 12
Malignancy (%) 22 12 16 10
Serum creatinine =2 mg/dL (%) 13 16 31 10
Total parenteral nutrition (%) 11 8 6 9
Antifungal therapy (%) 2 8 22° 2

#For comparison between C. albicans and non-albicans Candida (p<0.05)
® For comparison between C. albicans and C. glabrata (p<0.05)
“For comparison between C. albicans and C. tropicalis (p<0.05)

A, Aol Fi, ARk Ao shska Candida spp.©oll ¢J3+ We-g54 =279 &
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A2 93k o4 triazoleA] 3F71EA] AFg-e] o= A o3l eI} sH- A2l 9l
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- 159 -



tietelzigsts|kl M2 HM3E 2007

ogt HY-g5A4 a2 AFJAAE vl
39S ), C. albicansol] ¥]3l non-albicans Candida
oM FAHoZ FosiA 11 AY7E B

AQA717ko] A== non-albicans Candidal] 2|3t
EARd el H“*O] S7ksle Aoz yelgTh
C. albicans®} C. glabratacl] 2]t B-EE54 @
2749 g1} e A= C. albicansell H]
&l C. glabratacll X ©14 (84%), 71 AL/ (H
o), A AR (22%), NETS7HS (78%)
< Holx BrtollA] ou|9lE AfolE BT o
Aol A C. glabrata 22712 Ygo] F7leh=
AL 7 UM C. glabrataZ} &3] #&]5
L glo, Aol 0 C. glabrata’} 227 A7)
S doy|l= Aor Ay v Flucona-
zole X|E+= C. albicans®} C. glabratacll 2|3t
-85 a2 AN AFelA C.

glabrata®] =A< Fagk AAJNAE Bl
vl gloj? B olqre) 7345’% dx|star ok 1
2} o]e]st Aol fluconazole X|E = C. albi-

cansol| 2|3k W <-2157] Q=i whAe] 2t

Z3}e] fluconazoleol] 7ZFrAdo] #38lE &2l C.

glabrata7} iAoz F7kgk Q1A E= C.
glabrata 7= QI%F A2 Aol E&LNA
£ wdstr] 9 S s R 3
A} A Bed Aow Az 3 C,
albicans®} C. tropicalisel] 2]3F M-85 o2
7ol Y8 elx} vlale| A= C. albicansel] ®]al
C. tropicalisoll Al f3tAl F=&EHo] FAIHo=
o3 AfolE Hol= A/NAR EA AT
C. tropicalis= 3H Axjoll A Belg X 5 7}
A B3l Aol o EF| At I 3~4F I
g ol ZeHer Ao gt ARdee
AT AAE T Bavk glow® A 4
& H| 733} &l C. tropicalisE Hatdhal =

o]

299 o) $09 pe) §9 BuT IS

2 1o

o, o] HuES 43 Basle] C. tropicalis
of o3 7+elo] uFAIEL 2= Q18-S AJA}ELL Q)

= AHE = % .
o]/de] A¥}el A Candida spp.oll ©|gh H-2=
4 RRPQe FEREY 353 B A9l

rlo
=
=N
ol
&
=2
o)
ol
ol
)
e,
'z

2

)
r‘ﬂ
A
ry
2
=Y
oY
2
1o
b1
N
-

i
9
ofy
ko
rot
of
ofy
o
e
2
N

fo o

QD
>
=3
o
Qo
w
o
o
=2
lo
ot
ok
40,
|
o o
n
oX,

L
I
fr 2 w2 02 & K o

0 [m

o H

o,

o
£ H

ok

. o,

o

oy

o,

N

14

2

X

Fo
ol
-z
M
o
28
D)
of
f
P
=g
i
%
s o

f
119
)

1

y

(Intensive care unit)oll A X525
FAtel A Candida =3 /d ¥} Candida
AR 7N7re] Ao Qg o gu§ Tt
o] Ha o e E 54
A7 E F3te] Candida spp.©l

-854 S 2AYUE AAaAIE =Y
oF alH, o]& falix= 8
He ARJAAES gotste] A ds] EA
dostre gmikelo] vl 9179l

N
~

o u2 o fl rlo Jlf{‘ fo MN HU
o

ot

F

3

Mo oF fol ko

£

R}

o W o lo
T
Mo T
_04 1-40 MO
2
FE

<
N
b t
2
ro,
re
-
N
iz
ko
s
pack
o
fu
[us)
o

i
2 2
)

N
i

L Je g 53] T =
] Candida spp.oll ¢]3F @Z7F3do] x]&4
Z7Fskar 9o, Candida spp.oll <3 -2
SRR HFEEe} AFel mE 9 uC’LX}
BA3)0] Candida 729 $181¢1x1e] fo]9}
AA ololE Hylslual B ATE AdEg)
2003 19 19%E] 2005 12€ 319714 3zt
Souistn g2k elA Candida spp. Oﬂ o] 3k
HY-FE=x awgidon ey 1858S Ak
o slelon, Yor= HEA 2AE B3

o\-

A He-sl=A] gv7h
Aol A Candida =¥+ C. tropicalis”} 46.5%
oA = o] 7 ®ekal, 1 v 0® C. albi-
cans 29.2%, C. glabrata’} 17.3%2] =02 22]F]
At} Candida spp.©ll o]t WHA-E 54 82704
gate] IR A (96.2%), 8= Al
7B (92.4%), S¥HS (91.9%), X1 AL7IZE

—

- 160 -



LS S: Candida B0 &t &

(88.1%), 5o wo= YERTh #F Ik 913
A= C. albicans®} non-albicans Candida2] H]uloj|
Al Al 717ke] frelgk ZpolE H.$1 a1, C. albicans
9} C. glabrata©| 4]= C. glabratacl] 23+ H$1-2]
5S4 82709 32 o4, 1 ATz @33
WA ARE, WEF Lol frolatAl sl
o, C. albicans$} C. tropicalis®] H]xloll A= C.
tropicalisell Al F== 0] &= A7t frol g Aol
= H3ith o]Ate] A3E F3ke] Candida spp.©ll

=2 O
A-354 fEgYe FERIL BF
3

(o

@
M o
A

[e)
™ oy
A A S0l Aot Wl upef
2, Candida spp.°l <3t
2HAE A7 HEiME

)
it
f
e,
fo -y o
ass
o
hif} 11j

SoE 9 fo ok 24 ®olo g
X

1. Burke JP, Yeo TW. Nosocomial urinary tract in-
fections. In: Mayhall CG. Hospital epidemiology
and infection control. 3rd ed. Philadelphia; Lippincott
Williams and Wilkins, 2004: 267-280

2. Haley RW, Culver DH, White JW, Morgan WM,

Emori TG. The nationwide nosocomial infection rate.

A new need for vital statistics. Am J Epidemiol
1985; 121: 159-167

3. Johansen TE, Cek M, Naber KG, et al. Hospital
acquired urinary tract infections in urology depart-
ments: pathogens, susceptibility and use of anti-
biotics. Data from the PEP and PEAP-studies. Int J
Antimicrob Agents 2006; 28 Suppl 1: S91-S107

4, 8%, HEd, g8, L 5d7F 2709
o) Fo AAET FAA B4 Wste] m@

. Oigha] 7] 248k =] 1999; 40: 809-816

2, 8144, gl ) =AAde 2

2749 @ FaA Beel H P

o) §FQl 7 m A E85] %] 2007; 10: 19-24

6. Kauffman CA, Vazquez JA, Sobel JD, et al. Pro-

-161 -

o QAN AZX =4

spective multicenter surveillance study of funguria
in hospitalized patients. The National Institute for
Allergy and Infectious Diseases (NIAID) Mycoses
Study Group. Clin Infect Dis 2000; 30: 14-18

. Lundstrom T, Sobel J. Nosocomial candiduria: a

review. Clin infect Dis 2001; 32: 1602-1607

. Kobayashi CC, de Fernandes OF, Miranda KC, de

Sousa ED, Silva Mdo R. Candiduria in hospital
patients: a study prospective. Mycophatologia 2004;
158: 49-52

. Kauffman CA. Candiduria. Clin Infect Dis 2005; 41

Suppl 6: S371-S376

. Passos XS, Sales WS, Maciel PJ, et al. Candida

colonization in intensive care unit patients' urine.
Mem Inst Oswaldo Cruz 2005; 100: 925-928

. Alvarez-Lerma F, Nolla-Salas J, Leon C, et al.

Candiduria in critically ill patients admitted to in-
tensive care medical units. Intensive Care Med 2003;
29: 1069-1076

. Chakrabarti A, Reddy TCS, Singhi S. Does candi-

duria predict candidaemia? Indian J Med Res 1997,
106: 513-516

. de Oliveira RD, Maffei CM, Martinez R. Nosocomial

urinary tract infections by Candida species. Rev Assoc
Med Bras 2001; 47: 231-235

. Paul N, Mathai E, Abraham OC, Mathai D. Emerging

microbiological trends in candiduria. Clin Infect Dis
2004; 39: 1743-1744

. 341 8], 3]38] %, ojuoll, A8l Candida tropi-

calisell 9J3+ @ 27+l A Ramdomly amplified
polymorphic DNA (RAPD)H & o]-8-3F #x} 38}
ZAE B IR AL gkl el ek A

2002; 22: 15-20

. Mcneil MM. Fungal infections. In: Mayhall CG.

Hospital epidemiology and infection control. 3rd ed.
Philadelphia; Lippincott Williams and Wilkins, 2004:
685-707

. Eggimann P, Garbino J, Pittet D. Epidemiology of

Candida species infections in critically ill non-
immunosuppressed patients. Lancet Infect Dis 2003;
3: 685-702



tetelaiasts

18.

19.

Xl M12& M3z 2007

Febre N, Silva V, Medeiros EA, et al. Microbio-
logical characteristics of yeasts isolated from urinary
tracts of intensive care unit patients undergoing
urinary catheterization. J Clin Microbiol 1999; 37:
1584-1586

Harris AD, Castro J, Sheppard DC, Carmeli Y,
Samore MH. Risk factors for nosocomial candiduria
deu to Candida glabrata and Candida albicans. Clin

Infect Dis 1999; 29: 926-928

20. de Macedo JL, Santos JB. Bacterial and fungal

colonization of burn wounds. Mem Inst Oswaldo
Cruz 2005; 100: 535-539

21. Olaechea PM, Palomar M, Leon-Gil C, et al. Econo-

mic impact of Candida colonization and Candida
infection in the critically ill patient. Eur J Clin Micro-
biol Infect Dis 2004; 23: 323-330

-162 -



