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Prevalence and Risk Factors of Candida Sepsis in
Neonatal Intensive Care Unit

Ic Sun Choi, M.D., Suk Hwan Lim, M.D.", Chang Yee Cho, M.D.
Young Youn Choi, M.D. and Tai Ju Hwang, M.D.

Department of Pediatrics, Chonnam National University Medical School, Gwangju,
Department of Pediatrics’, Mokpo Catholic Hospital, Mokpo, Korea

Purpose : With the development of neonatal intensive care and the increased use of systemic
antibiotics, candida sepsis has become one of the most important causes of neonatal morbidity
and mortality. The purpose of this study was to investigate the prevalence rate and its associated
risk factors.

Methods : We retrospectively reviewed medical records of 28 cases with candida sepsis who
were admitted in the neonatal intensive care unit(NICU) of Chonnam University Hospital from
July 1995 to June 2001. Twenty-nine patients without candida sepsis were enrolled for the control
group to verify the risk factors.

Results : The overall incidence of candida sepsis was 0.61% for all NICU admissions and 3.68%
for all very low birth weight infants with the gradual increase of the annual prevalance rate over
time. The endotracheal intubation, percutaneous central vein catheter(PCVC), umbilical vein cathe-
ter, total parenteral nutrition, intralipid and dopamine were more applied than the control group
(P<0.01 for all). The durations of mechanical ventilator care, central catheter appliance, nothing
per os, and admission were also significantly longer than the control group(P<0.01 for all). Ampi-
cillin/sulbactam, ceftazidime, amikacin, netilmicin, teicoplanin and imipenem/cilastatin were signifi-
cantly more used than the control group(P<0.05). The durations of ampicillin/sulbactam, ceftazi-
dime, netilmicin and imipenem/cilastatin administration were also proved to be significant as the
risk factors(P<0.01).

Conclusion : The average annual prevalence rate of candida sepsis in NICU for six years was
0.61% with gradual increasing tendency over time. The elimination of the above risk factors is
important in decreasing neonatal morbidity and mortality associated with candida sepsis. (J Kore-
an Pediatr Soc 2002;45:836-846)
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(Table 1, 2).

Z 287 & Aul i Fho} 249(85.7%), ¥l &
9 gkol 47 (14.3%)°ol L, wel 169W(57.1%), olof
1278(42.9%) 01}, B &4 2SS 1,293.91584.1
gmeo|i, EA AF 1500 gm WREl =4 AEA
AFole 21%(75.0%)22 FY 7Y 54 A=A
AFol 5704 F 3.68%92™ 1500 gm °l/d<l Fro}
TH(25.0%) 22 54 713k F4 AT Fel 4,017
% 017%%th A A" FHE 296+34F0IA
, 1S A &g 277(96%) 0] 375 HEl W5l
om Al Hd AF AFLS 282+21.7dUH
(Table 3).
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A" AYn}t FF= Candida albicans, Candida
parapsilosis, Candida krusei, Candida lusitaniae
5 EF U 7Y =d), °] S5 Candida parapsilosis
7} 139 (46.4%)°.2 7V Wk, C albicans 127

(42.9%), C. krusei 2"8(7.1%), C. lusitaniae 1%8(3.6
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Table 1. Annual Prevalence of Candida Sepsis in NICU of Chonnam National University Hospital Between
July 1995 and June 2001

1995" 1996 1997 1998 1999 2000 2001 Total no
>1,500 gm(n) 413 602 620 635 712 709 326 4017
Candida sepsis(n)(%) 1(0.24) 0(0) 0(0) 1(0.15) 2(0.28) 3(0.42) 0(0) 7(0.17)
<1,500 gm(n) 24 87 93 80 118 115 53 570
Candida sepsis(n)(%) 0(0.) 2(2.29) 1(1.07) 2(2.50) 5(4.23) 7(6.08) 4(7.54) 21(3.68)
Total patients(n) 437 689 713 715 330 824 379 4587
Candida sepsis(n)(%) 1(0.22) 2(0.29) 1(0.14) 3(0.41) 7(0.84) 10(1.21) 4(1.05) 28(0.61)

“observed for six months, % means the fractions of candida sepsis in each subgroup

Table 2. Summary of 28 Patients with Candida Sepsis

Case Year ‘Birth Gestational . Age‘ at Isolation sites Candjda Treatment Outcome
weight(gm) weeks diagnosis(day) species
1 1995 2,400 35 107 B para F, A Died
2 1996 980 28 28 B, U alb F Survived
3 1996 770 29 58 B, U para ’ Died
4 1997 1,010 29 21 B para ’ Died
5 1998 3,210 39 27 B, U S alb A Died
6 1998 1,200 27 6 18] alb F Survived
7 1998 920 28 58 B, P alb F Survived
8 1999 890 27 32 B, U P para F Survived
9 1999 1,820 29 33 B alb F Died
10 1999 780 30 21 B, U para F Survived
11 1999 2,040 33 20 B, U alb * Died
12 1999 1,170 27 29 B, P para F Survived
13 1999 1,110 29 11 B, P para F Died
14 1999 900 26 45 B, P para F Survived
15 2000 390 25 15 B, U, AC alb F Survived
16 2000 1,110 29 22 U, P para F Survived
17 2000 1,530 33 4 vC para F Survived
18 2000 2,330 33 26 U alb F Survived
19 2000 1,600 36 54 B, S kru F, A Died
20 2000 1,310 28 35 B kru F, A Survived
21 2000 1,220 28 34 B, P para F, A Survived
22 2000 890 27 3 B para F, A Survived
23 2000 840 25 20 B, AC, VC lus F, A Survived
24 2000 1,070 28 12 B para F Died
25 2001 1,070 26 8 B, AC, T alb : Died
26 2001 1,350 29 8 B, U, VC, T alb A Survived
27 2001 1,080 26 20 B, U, AC alb F, A Died
28 2001 740 27 32 U, P alb F Survived

Abbreviations : B, blood; U, urine; S, subclavian vein catheter; P, percutaneous central vein catheter; AC,
umbilical artery catheter; VC, umbilical vein catheter; T, intubation tube; alb, albicans; para, parapsilosis; kru,
krusei; lus, lusitaniae; A, amphotericin B; F, fluconazole

“died before culture report

%)°1ATHTable 4). dqolA FHH A57F 234 (3.6%) sAHJT. Ed o] FgoIAd
(821%)% 7F¢ wWoka, 4w 1321(46.4%), A 4 e 23911.963% 2, AW ke e 178+
HehellA A2 28(7.1%), b3t AligelA A7 19 0.783] 3Tt
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Table 3. Perinatal Characteristics of Patients with Candida Sepsis and Control

Baseline characteristics Patients(N=28) Control(N=29) P value
Birth weight(gm) 1,293.9+584.1 1,388.6£250.2 0.42
Gestational age(wk) 29.6+3.4 30.3£1.8 0.33
Maternal age 30.1*4.1 29647 0.67
Preeclampsia 5(17.9%) 9(31.0%) 0.36
Rupture of membrane >24h 5(17.9%) 8(27.6%) 0.53
Chorioamnionitis 3(10.7%) 3(10.3%) 1.00
Fetal HR abnormality 3(10.7%) 3(10.3%) 1.00
Apgar score

1 minute 3.57(1-9) 4.44(1-7) 0.47

5 minute 6.39(2-9) 6.41(3-9) 0.32
Gender(male : female) 16:12 11:18 0.11
Inborn : Outborn 27:2 0.42
Vaginal delivery : C-sec delivery 12:16 12:17 1.00
CPR 7(25.0%) 11(37.9%) 0.39

Abbreviations : HR, heart rate; CPR, cardiopulmonary resuscitation

Table 4. Candida Species Isolated in 28 Patients
with Candida Sepsis

Species No. of cases(%)
C. parapsilosis 13(46.4)
C. albicans 12(42.9)
C. krusei 2(.7.1)
C. lusitaniae 1( 3.6)

Fd 27 AW Ag AAPY vy Ao 54
HAx 8% gart oA Ade A 253 HAF
A FE A FitrH(fungal bal)7F EAE AL
5 C albicansAtHFig. 1A, 1B). 8 55 A%
2539 A AP HEsw B 2o e A T4
Z 4] (vegetation)©] =0 )] <o]d Aujaty
o2 AtEAI(Fig. 2), T3 A7 3+ 22 HA

2

T Ayt dAEgen # s BF C
cansAth. 21l APk kA HARS At digh
79 (endophthalmitis)®] &7& Hole A9+ §l3
o} stage 3 plus ©17de] =A4lg wl&o} gk

(14.2%)00 A HEEHAT. I

=
2

4 A9 =3 (percuta-
neous central vein catheter, PCVC)elAl 8d(28.6
%), A 52 =¥H(umbilical artery catheter, UAC)

ol A 4¥1(14.3%), Ad A% ZF(umbilical vein
catheter, UVC), &3t A9 = (subclavian vein
catheter), 7%= A3 FH(intubation tube)ollA Z+zt
2#1(7.1%) SAEATE o} LA T4 6
H(21.4%) 29(7.1%) 2 UVCAAT 4% 13
(3.6%)S AL YA 198(67.9%) A= F H2
o]elA &4 ¥ ArHTable 5).

]
T2F(<50,000/ L), WBF AA2F(<5,000/ pL), N
3+ F715(>20,000/ L) ol 22 237H(82.1%), 8Y
(286%), 37 (10.7%)°] 3L, C-reactive protein(CRP)

< 23%(82.1%) 4 FA eIAeH(Table 6).
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Fig. 1. Longitudinal ultrasonography demonstrates
the fungal balls(arrow) and debris filled in the pel-
vis of left(A) and right(B) kidney(case 27).

apgar F, A, Ad - & S, B9 Wy SAA
A 28E)S Zol7t gltH(Table 3). iz H]
aste] Zdn) W@ F Folo A y=u 4w PCVC,
UVC, 349 9F A, AWHA A4 2 dopamine
ARG RIEZE oo Al ERIL(EF P<0.01), L 9
A& A9 =3, dexamethasone, aminophylline
AHE T AR oo ek mE V=] Ab
=] 71Z¥, UAC, UVC, PCVC A 713t =4 713
g 7izte]l ATt HBF FholeA o9 YA
RO EF P<00D), A=t A9 =3 §4 713,
4 AY AR 7IRE ASRA AR 7IRE =3k
18 712t 2 dexamethasone A8 717+ 997} ¢l
ATH Table 7).

o Y w2 Ho
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Fig. 2. Parasternal short axis view of echocardiogr-
aphy shows a large vegetation(V) attached to the
pulmonary valve(case 5). Abbreviations : RA, right
atrium; RV, right ventricle; AO, aorta; PA, pulmo-
nary artery.

Table 5. Candida Species according to Isolation
Sites and Devices in 28 Patients with Candida
Sepsis

Sites and devices c;li\;(gs((‘i) No. of species
Blood 23(82.1) alb: 9, para: 11,
kru:2, lus:1

Urinary tract 13(46.4) alb: 9, para: 4,
kru:0, lus:0

Peritoneum 2(7.1) alb: 2, para: 0,
kru:0, lus:0

Liver 1( 3.6) alb: 1, para: 0,
kru:0, lus:0

Endocardium 1( 3.6) alb: 1, para: 0,
kru:0, lus:0

Eye 0( 0.0) alb: 0, para: 0,
kru:0, lus:0

CSF 0( 0.0) alb: 0, para: 0,
kru:0, lus:0

PCVC 3(28.6) alb: 2, para: 6,
kru:0, lus:0

UAC 4(14.3) alb: 3, para: 0,
kru:0, lus:1

UvC 2( 7.1 alb: 1, para:1,
kru:0, lus:0

Subclavian vein 2( 7.1 alb: 1, para: 0,
catheter kru:1l, lus:0
Intubation tube 2( 7.1 alb: 2, para: 0,

kru:0, lus:0

Abbreviations : CSF, cerebrospinal fluid; PCVC, per-
cutaneous central vein catheter; UAC, umbilical
artery catheter; UVC, umbilical vein catheter; alb,
albicans; para, parapsilosis; kru, krusei, lus, lusi-
taniae
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Table 6. Initial Clinical Signs and Hematologic
Findings in 28 Patients with Candida Sepsis

No. of

cases(%)

Signs  Abdominal distension 27(96.4)
Poor peripheral perfusion 24(85.7)
Lethargy 22(78.6)
Temperature instability 13(46.4)

Gastric residuals 13(46.4)

Diaper rash 3(10.7)

Oral thrush 1( 3.6)

CBC Thrombocytopenia(<50,000/ L)  23(82.1)
Leukopenia(<5,000/ zL) 8(28.6)
Leukocytosis(>20,000/ L) 3(10.7)

CRP 0.5-1.0(mg/dL) 2(7.1)
1.0-5.0(mg/dL) 16(57.1)
>5.0(mg/dL) 5(17.9)

Abbreviations : CBC, complete blood cell count;
CRP, C-Reactive protein
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cillin/sulbactam, ceftazidime, amikacin, netilmicin,
teicoplanin, imipenem/cilastatin®] ™zl H]) <]
JAqA BRIL(P<0.05), ©] F ampicillin/sulbactam,
ceftazidime, netilmicin, imipenem/cilastatin® AF&
717ko]  AATHP<0.01). Cefotaxime, ceftizoxime,
cefoperazone/sulbactam, astromicin, clindamycin,
metronidazole, vancomycin< A& W= 2 7|7k

Ao1A] AFol7h gl tH(Table 9).

| &t

B Jow ZAM Aol ATt A Se] HHES
AL E4bo) 1,000 9 390 oR o= Hi(1.05%
0.74%9)" Vel walA e Wolglrh Ao} FEAA
Ao LAEL 061%=E HE UL Hi(0.87-
3.20%) > o] nla) vke oA, T2 AFA
AFolo Aol HAEL 368%=, EFRI(2.00-6.80%)
LAIOE A AAotel Ao DAEd nlE T
=gt AN HPZe) A7 FAES AA 3o} 2
T2 AEA AFoll YoM Hudow Hak 7}
st FAE wolEd, o)E wgol AEA AZFold
& P43 FA AFHe)n AFAY AEd A
A Z7h 2 FAA AHge] F7t WjEow Alg®ch

80714 ol4te] ATtk % QAztelA AT HPZ
S doylE #FE 109 7 AR 0% C al-

¢

o

Table 7. Comparison of Risk Factors in Patients with Candida Sepsis and Control

Patients(N=28)

Control(N=29)

Risk factors

n(%) d(day) n(%) d(day)
Endotracheal intubation 26( 92.9) 205+15.6" 16( 55.2) 7.1+6.7
UAC 16( 57.1) 11.6£4.0" 14( 48.3) 3.1+3.0
uve 8( 28.6)" 10526 2( 6.9) 3513
PCVC 22( 786)" 24.8+22.4" 2( 6.9) 58+0.8
Subclavian vein catheter 2 7.1) 84%20 1 34) 71+£1.3
NPO 28(100.0) 26.6+18.1" 29(100.0) 9.8+95
TPN 28(100.0) 29.1+20.5 23( 79.3) 20.7£35
Intralipid 20( 71.4)° 20.9+14.1 13( 44.8) 18.9+10.3
Dopamine 25( 89.3)" 25118 4( 13.8) 21+t1.3
Dexamethasone 13( 46.4) 99*59 7(24.1) 11.3£5.7
Aminophylline 25( 89.3) 189+72 21( 72.4) 175+74
Admission 28(100.0) 71.94+28.4" 29(100.0) 51.6429.4

Abbreviations : G, group; n, number of patients; d, duration; UAC, umbilical artery catheter; UVC, umbilical
vein catheter; PCVC, percutaneous central vein catheter; NPO, nothing per 0s; TPN, total parenteral nutrition
Clinical parameters showing statistical difference from the control group at P<0.01
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Table 8. Comparison of Morbidity and Mortality
between Patients with Candida Sepsis and Control

AoA 9] 420 ¢ Aol FRAANA AT ABFe] WA Folst A7 AR

Aew Frksla AH”. Kossoff 7 107
ARt A gAY AP TS A A3 1991
o|Hel= C albicans?t 7°] tiFiEe] A T3
W 1 o]Fol= C parapsilosis?t 60%E Ak
stA=d, & A AAANME C albicans 42.9%°l
U3l C parapsilosis?t 46.4%% % © Wkt C
parapsilosis®l g+ AbdEo] C albicans®l °l& At
FER Folsl woE nurp 9ot o8y
ke Hae da B delis T o
747}y 5ol Abele](385%, 41.6%) AFEEC] H]5E
Atk

of
lo L Lo

-

Patients  Control A Ao} 7 HEZ DA G U= M3
Disease and death (N=28)  (N=29) dob At teon i) <44 ]J !
n(%) n(%) QAR = vWgol, AFA Aol e S W
Chronic lung disease 15(53.6)°  6(20.7) T Ash wEd HF ARE R g F8Ae
Meconium aspiration syndrome  1( 3.6) 0( 0.0) 717 A So] At . B8] Wl (A A
Eespiratory distress syndrome 2(2)2;2(13; 122;}3;; Zol= HHo} Awulo] oFF] AE &AL ulow T
neumonia Aoz : = ¥31e nARSe] 7o ZA=0 AW
Pulmonary hemorrhage 3(10.7) 2( 6.9) e X vAEsel dE zHsoR AWl
Patent ductus arteriosus 10(35.7) 5(17.2) Ae-H, v AAZE vissta 94 2] eks 3
Necrotizing enterocolitis 5(17.9)°  0( 0.0) EAZEEY vt Az wx] e oy gy
Intraventricular hemorrhage 19(67.9)°  10(34.5) T %% H&Ey] g A ez Ag <
Periventricular leukomalacia 207D 2069) Sidel w2 10 o Bl 1Al s
Ventriculomegaly 5(17.9) 2( 6.9) Aol ot 8] sl Zels WAl A
Retinopathy of prematurity 18(64.3)°  8(27.6) Az "ol ui &3S fuste] mAE HAgS
Death 11(39.3)" 20 69) EZAA7E, 2 A 28 = 3 = 5
Clinical parameters Showing Statisti(%al difference nAEEe] 5 AHS B3 AWT & e dTE
from the control group at P<0.05 or 'P<0.01 Azdomn g HPzo ot 7eAe o
Table 9. Comparison of Antibiotics Treated in Patients with Candida Sepsis and Control
Patients(N=28) Control(N=29)
Antibiotics
n(%) d(day) n(%) d(day)
Ampicillin/sulbactam 14(50.0)" 7.7+48" 1( 3.4) 1.2+06
Ceftazidime 6(21.4)" 87+35" 1( 3.4) 2.0+1.1
Cefotaxime 27(96.4) 139+79 23(79.3) 142+126
Ceftizoxime 2(.7.1) 21+09 0( 0.0) 0.0£0.0
Cefoperazone/sulbactam 2(.7.1) 22%06 0( 0.0) 0.0£0.0
Amikacin 7(25.0)° 79+38 1( 3.4) 35+1.4
Netilmicin 23(82.1)" 10.0+46" 10(34.5) 35+0.4
Astromicin 2(.7.1) 15%+0.3 2( 6.9 3.7%£0.9
Clindamycin 5(17.9) 6.3+t24 3(10.3) 50%t15
Metronidazole 3(10.7) 32%1.0 0( 0.0) 0.0£0.0
Vancomycin 4(14.3) 31+1.1 1( 3.4) 29+0.5
Teicoplanin 13(46.4)" 104+53 4(13.8) 88+3.1
Imipenem/cilastatin 8(28.6)" 531097 0( 0.0) 0.0£0.0

Abbreviations : G, group; n, number of patients; d, duration of administratior{
Clinical parameters showing statistical difference from the control group at "P<0.05 or 'P<0.01
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%(PCVC, percutaneous central vein catheteriza-
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F P<001). =3 71=d A #4713 PCVC &
7]
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