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Risk Factors and Prognosis for Persistent Candidemia
without Catheter Colonization

Background: Candidemia is one of the most common causes of nosocomial
bloodstream infection, and increases the morbidity and mortality rate of seriously
ill patients. We evaluated the risk factors and outcomes associated with persistent
candidemia without catheter colonization (non-catheter related candidemia) and
compared them with those of non-persistent candidemia.

Materials and Methods: A retrospective case-control study was performed to
identify risk factors for, and outcomes of, persistent candidemia. All adults who
experienced candidemia in a university-affiliated hospital in Korea between
January 2005 and December 2009 were included.

Patients with catheter colonization were excluded. Persistent candidemia was
defined as the occurrence of candidemia in a patient receiving at least 3 days of
systemic antifungal agents prior to the second positive blood culture.

Results: Of 605 adult patients with candidemia, 104 (17.2%) patients had persistent
candidemia and 23 (3.8%) patients were free of catheter colonization. There were
no statistically significant differences in baseline characteristics between patients
with persistent and non-persistent candidemia. In univariate analysis, less use of
metronidazole, glycopeptide, fluoroquinolone, and aminoglycoside, and presence
of Candlida parapsilosis were significantly associated with persistent candidemia.
In multivariate analysis, less use of metronidazole was an independent factor
associated with persistent candidemia. The candidemia related mortality was
insignificantly (P=0.094) higher in persistent candidemia than non-persistent
candidemia.

Conclusions: Persistent candidemia can occur without catheterization. Patterns of
antibiotic use could be associated with the occurrence of persistent candidemia,
and prognosis of persistent candidemia seems to be worse than non-persistent
candidemia. Further studies for persistent candidemia should be performed.
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A S (candidemia)S BYEE FFAY F8 AIE 5
sholn, 5 FAfol|A] o|g&3} APTE-S F7HZITE National
Healthcare Safety Network (NHSN)9] z}g0] wl2d o] g3zt
(healthcare-associated infection, HAI) oA Yt} #+5(Candida
species)7} ZFA| 3k B]%F-8- 10.7% (Candida albicans+= 6.8%)% ZA)
AaFAALAL] A HAA F 4R = Bo] FAENL, SAEY
I & I35 7Y (central line-associated blood stream infection,
CLABSI) oA ZA|8k B2 11.8% (C. albicansi= 59%)Z 3A#A| =
Q2 7} =2 A1 HYAIATHL. = 9] A= A7 AT A Aol =
H U] SEAAA B g aTEAe] 2191 WA FllA 7
U} #F7F 2R B2 257% (C. albicans= 10.6%) 2 71 %=
7} =& 0l HAAN T, F7A(blood Stream Infection, BSI)|
A A7 H1FS 12.5% (C. albicans= 5.0%) 2 482 BokeH2l.
Pfaller 5-©] A3+ SENTRY antimicrobial surveillance program
2008-200990|4] HYAEE At} d77495 (nosocomial candida
bloodstream infection)2] 991 5= £-2£E ¥ C albicans (47%),
C. glabrata (18%), C. parapsilosis (18%), C. tropicalis (11%), C, krusei
(3%) <=9] HIEE BoAFUaL[3], ATt FAAT NG| w2 o
T el e g Al A= obrlob-Bl ¥ Y (Asia-Pacific) A%l
A C. albicans 2] ¥]£&-o] T} A|9d]| vl t] =A YERATHS6.9% vs.
48.41%) (4],

A F7HA E3-4] MY tyd = (breakthrough candidemia, BT
candidemia)®] 18217t gk 22 AFEo] A=, =33 A
Y2 A A SAuSAL A 4 o] 3-7Uxe] HAlA &
AA] 23 (systemic anti-fungal therapy)2- ¥+ 73-9-2 A=A}
[5-71.

19881 AF-E] 19921d71A4] o 2ABE SAES o2 A8
Uzun 58] ATellMe E34d AurdS oA Q1 59 ®l=7}
C. glabrata (24.5%), C. parapsilosis (20.4%), C. albicans (20%), C.
krusei (14.3%), C. tropicalis (61%) 9] =2 2 YEePLII[5], S9A] o
A A E S-S dde R ISl ARk Chung 59 =
g4 AYckd el thek Aol M= C, tropicalis (70%), C. glabrata
(30%)9] =0l aL C. albicans < 57354 &ATHO6]. 1995 F-F
20037H] S E9bg AtEdS e o2 Adst
E Pascualotto 5-2] A= 1 = 5 C, parapsilosis 7} 7}
& T2 H1E(30.0%)S 2FAIBHAAL8], A ThFeE 714 H S-S 7H
=S gO. 2 g Nucc 59 ATollAl= C albicans (31%), C.
parapsilosis (24%)7} 71 &3] 8] == 9] BHUA 2 HERETHI).

Uzun 5¢] B3| oJeld E3H4 AohdSe] S84 91807t
T I TRAT o, SR A, 3RS IR AE R
T9] A} FolATHSI). Nucci 59 7ol thazkR Aol A A4
Al o ALE, AH RO E AL, S5 TS 7IRE AR kA
F 5ol B3 W tEFe] 94 §1AJATHI. =3 Chung 5
o] AFtelM = A3 35 T3S For ko] thiEE EA A &

g AAHTHE S S5 SAAA R UERsTH6].

P SRS A FRIAA ] ARGl & Balal ArjriEFoe] A
S AeE 522X 24 B AL, FHEe) At 75t |
erste 49U bz el ol2fdh A& MYt S (persistent
candidemia)®] 8. Q1S & oF2iA] lrt. o]2f g LIE o] viAlE 7
Eb= 97 slont 7] &9
N Fol A3t AF-E2 OiF-5 oPTY Aot 22 574 31
o W2 Ao, o] F2 0] FRITA AR Tl Ad T

olel] ARHE-L A 8A4Q1 A AR Foll = 7Y
= E1

L A9 A% Ao 2 49

ohd &4 A5 AdkE AR} Gl v]x|EA4 A}
3 (non-persistent candidaemia) 73} B] w5}o] ol 1712} 313 T)
JEITRT
1. CHA

2005 197-E] 2009\ 128717 A& A1) g o8} 2ol 914l
RS F 13] o] AT T A0S B A ES U o = 9
TNE HES 59 594 A-vxat A5 AlsEATh 154 HTh
9] Arol3kx) QA o = Ao WeelA] g2 AL A v
gtk o FHIEE 25 A ASHA] -2 739 B PRIA| AHE- & 5

A DM FHALE A FSHA] @2 A= Al elsHiTh

OF7IES Fote] vho], A 9 1A A3 dLdT FEAAE Y
A o 79 7|3Y, ATt 75 758 A WA AL dAre
APACHE Il score, 3-E4 AUTHE, 357 7H4ag, FA8A A7
9} F5F, 2H|Z0|=20] ALE, F470]4] &9ke}sta™ total parenteral
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ot AP ol R B RE ekt

WSS dHuEEALeA ATt 757 A= 4%
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Table 1. Characteristics of Patients with Candidemia

Characteristics Total Persistent (N=23) Non-persistent (N=69) Pvalue”
Age, mean+SD 61.7£14.0 60.7+13.5 62.0+14.2 0.707
Male/Female (%) 55(59.8)/37(40.2) 18(78.3)/5(21.7) 37(53.6)/32(46.4) 0.05
Underlying disease (%)
Solid cancer 2 (56.5) 14 (60.9) 8 (65.1) 0.809
DM 26 (28.3) 4(17.4) 22 (319 0.285
Cardiovascular disease 0(32.6) 4 (17.4) 6 (37.7) 0.08
Hematologic malignancy (10.9) 2(87) 8(11.6) 1.000
Solid organ transplant 5(54) 1(43 4(5.8) 1.000
Hospitalization, days, mean+SD? 41.2+87.7 26.7+22.9 46.1+100.1 0.360
ICU stay (%) 43 (46.7) 9(13.0) 34 (49.3) 0473
ICU stay, days, mean+SD* 13.9+73.5 5.8+17.6 16.6+84.3 0.446
Mechanical ventilation (%) 34 (37.0) 9(39.1) 25(36.2) 0.808
APACHE Il score, mean+SD 11.6+5.2 10.0+5.5 12.2+5.0 0.093
Dissemination (%) 3(33 0(0) 3(43 0.570

DM, diabetes mellitus; ICU, intensive care unit.
“Before candidemia
*Univariate analysis.
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sttt SAkrte] B3 1AL ATt ol thet bRl B4 55
AH o7 ou] 9l ol thsto] thawk £A4E AldstSith x| =9}
Aol gigk 1zt diste] "/“‘4&{%*—1—% A3 At E
¥ Abgol] thall Kaplan-Meier & o]-8-sfo] =545 2HE3
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AR EE 15 ZALE 274 AJP3ISIh PEro] 005 vt

X
JN7AF-5 BAH S Z Felgh Ao &2 1H Sink

s

A}
1. 8% F.L‘ =3
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Table 2. Risk Factors for Persistent Candidemia
No. of persistent No. of non-persistent P

BRI candidemia (%) candidemia (%) valug®
Neutropenia (%)? 1(43) 12 (17.4) 0.073
Antibiotic exposure (%)* 21(91.3) 64 (92.8) 1.000
Class of antibiotics (%)
Beta-lactam/lactamase inhibitor 6 (26.1) 33(47.8) 0.089
Glycopeptide 4 (17.4) 30 (43.5) 0.027
Cephalosporin 12 (52.2) 44(63.8) 0.336
Carbapenem 7(30.4) 28 (40.6) 0.462
Fluoroquinolone 4(17.4) (40 6) 0.048
Aminoglycoside 2(87) 1(44.9) 0.002
Metronidazole 1(43) (44.9) 0.000
Antibiotic combination (%) 14 (60.9) (85.5) 0.018
Corticosteroids (%) 5(21.7) (14.5) 0.515
Chemotherapy (%) 6(26.1) (27.5) 1.000
TPN (%) 17 (81.0) 913 0.067
Abdominal surgery (%)° 6(26.1) 10 (14.5) 0.217
CVC (%) 12 (52.2) 9(71.0) 0.128
Urinary catheter (%) 12 (52.2) 51(73.9) 0.070

BMT, bone marrow transplant; TPN, total parenteral nutrition; CVC, central venous catheter.
AWithin 2 weeks before the date of first positive blood culture.

“Within 3 months.

“Within 1 month.

Univariate analysis.
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AR A glycopeptide (P=0.027), fluoroquinolone (P=0.048),
aminoglycoside (P=0.002), metronidazole (P=0.000)2] A}-&, A3 A
H-8-(P=0.018)°] A& ATITHEF: ol A -2 ohA] Wakth(Table

= RN C albicans7} 7V W H|&S H
A, A&EA AYGES oAM= YS-2 & Candida parapsilosis,
Candida tropicalis, Candida glabrata®) <=/ ¥.93 0™ B]x|&4 70
YbdE ol M= C glabrata, C. tropicalis, C. parapsilosis 2] <4
& BTk Y1l tigk DRl A Aa) A4 oS ol
A C. parapsilosis7t AT 75728l B XAl (P=0.009), H]
A& oA C. glabrataZFi-2)8HA| ATHP=0.019) (Table 3).
A& AU Fo @A tg R A C.
parapsilosis 7} LA 591 7857} A& ol A Bakort SAA
oL YIIL(OR=2.775, P=0.210), ZAt]t}&F o] metronidazole
& AHEE HIEo] X YT S Tl A BARCE FolsH v
SFTHOR=0.071,P=0.022) (Table 4).
FHIE 7 AFYERA o 15571 I S (HE AnHds
T 129, ¥R T 30H)ES 1O R g ofa &4 (subgroup
analysis)ol| A= TREFREA A3} 71A1871(P=0.073) ¢} B4 &(P=

Table 3. Causative Candida Species of Persistent and Non-persistent Candi-
demic

No. of persistent No. of non-persistent

Candida species (%) coiidemia (%)~ candidemia (%) | AUE°
C. albicans 8(34.8) 27 (39.1) 0.807
C. parapsilosis 7(30.4) 5(72) 0.009
C. tropicalis 7(30.4) 12(17.4) 0.234
C. glablata 1(43) 20(29.0 0.019
C. krusei 0(0) 3(43 0570
“Univariate analysis.

Table 4. Multivariate Logistic Regression Analysis for Prediction of Persistent
Candidemia

Risk factors OR (95% CI) P value
C. parapsilosis 2.775(0.563-13.683) 0.210
Fluoroquinolone 0.286 (0.064-1.287) 0.103
Aminoglycoside 0.188 (0.033-1.079) 0.061
Metronidazole 0.071(0.007-0.682) 0.022

OR, odds ratio; Cl, confidence interval.

Table 5. Treatment and Outcomes of Persistant and Non-persistent Candidemia
No. of persistent  No. of non-persistent P

DI candidemia (%)  candidemia (%)  valug®
Candidemia related mortality 3(13.0) 2(29 0.094°
Total hospital day, mean+SD 63.5+25.4 84.8+115.6 0.386
Type of first line antifungal agents
AmB 12 (52.2) 41 (59.4) 0.629
Triazole 11 (47.8) 25 (36.2) 0.336
AmB, amphotericin B.
“Univariate analysis.
*Logrank Test.

0.094)S A3l H]g-0] XA 7ol A =& 74342, metronidazole
S AFEeh v go] X &4 TolA] BAK O R FoshA v Ay}
(P=0.009)5 B3t

AR A T P71 1A 0 2 AREE FTAY] T
o QoA freldk ko7t JIATk(Table 5). Tt )
A& WAHEF oA & A4S Vel o BA1F o8-S
A} Logrank test, P=0.094) (Fig. 1).
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(11.5%) 9] =0 = VHEPRTE 2 ATrollA] AR 5-2] =30 Qo] 7]
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Fe AR ES T SR E S dF e R §H | AT E(8, 917wk
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&4 ATt Fo] A3 Ao o] &2 YeRk =] SRR R
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IW7FE 8Rlof| 93l S W= St MR 2890S 7 A T )
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Figure 1. Kaplan-Meier survival curves for candidemia.
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29 #AA it A= oAk AFAA S 2 metronidazole
o] ARFEI el A7 Cury 2] B3 C albicansdl| W&
amphotericin B ¢} metronidazole &) W& 50 A] A5 9 Frp=k
& BIg= AdE W39 al(12], Chang 52 C. albicans, C.
tropicalis, C. parapsilosis, C, krusei, C. lusitaniae 751 3} 22
AIE B AstS=d13], o)t A dukslete] 83 4 gle
ZrRo] AR A= A7)
]i ATFE(14, 1510014 At F9] A} = shtld B
T A9, B AFeA TAA F9482 sl ot Algl jE2 Hlgo]
]dr 23 el A =8k a1 (P=0.217), 7HAE 7 AF ) = S ok sl )l
A 3AS5 O 2 G ol BAJo A AA] B S AR HES-H]
&) A& Tl A T =2 A (P=0.094)& BAF=H, o=
) Aduke] o] A& ATriEFe] 2Rl 71 F it 7He A
3]
£ ATl AT S A APTEo] AHA Tl BIXEA T
B} tha =2 AES B ot BAA Fode ITHP=0.094).
Uzun 54 A7olA E3hd ATt 52 2 A XE 3|74 A
WE F7HeF AAdS BolF] gSktHP=0.36)[5]. Chung 59 A5-¢]l
e t}@%k;‘?_—%j A} AA| AFEE (overall mortality) 2 =343} 1)
S TS T Atolol] BAIA &2 f2) 8k 2fo] 7 }It o Y]
t}&z= w4 A4 (candidemia-related death)e] 7-9- 314 7t}
P oA =8 S HolFtHP=0.08)[6]. Pascualotto 5-2]
ATl = AFgE ol B3 HIET AT TS 7 Abelel] &
A o 2 el @k 2Fol 7} IATHP=0.654) (8]
o AT A3} 1314 0 7 A3 IR A 2] FF-9l] 21¢] ampho-
tericin B & i3k Hl&-0] ¢ i BRI Ehout FAA o8

4

7\1“} °]—r°1 ek 7"ﬂ"4’ —zr%J %Lﬁﬁxﬂoﬂ &k A3 A 2T
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