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A Clinical Characteristics of Systemic Candidiasis in Neonatal
Intensive Care Unit : Comparison with Systemic Bacterial Infection
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Jin Kyung Kim, M.D.” and Heng Mi Kim, M.D.

Department of Pediatrics, College of Medicine, Kyungpook University,
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Purpose : Long term hospitalized infants in neonatal intensive care units(NICUs) are prone to
systemic infection. It is important to differentiate systemic candidiasis from systemic bacterial
infection early in the course. Thus, in this study, we have compared clinical characteristics of
systemic candidiasis and systemic bacterial infection, in premature low birth weight infants.
Methods : Retrospective chart review of the medical records of 20 patients with systemic candi-
diasis and 23 patients with systemic bacterial infection was performed.

Results : Among the risk factors of systemic candidiasis, total parenteral nutrition(TPN), the use
of broad spectrum antibiotics, central catheter insertion, endotracheal intubation and the use of H2
blockers were more frequent in neonates with systemic candidiasis than neonates with systemic
bacterial infection. Apnea with bradycardia developed more frequently in neonates with systemic
candidiasis compared with systemic bacterial infection(75% vs 39%). In laboratory findings at
symptom onset, seven cases(35%) of systemic candidal infections and two cases(9%) of systemic
bacterial infections showed leukopenia and thrombocytopenia(P=0.03). Blood was the most frequent
isolation site of candida and bacteria.

Conclusion : In neonates with systemic candidiasis, apnea with bradycardia, pneumonia and
thrombocytopenia were prone to develop more frequently. The use of TPN, antibiotics and central
catheters was strongly associated with systemic candidiasis. Empirical treatment with antifungal
agent should be considered in critically ill neonates with above findings. (J Korean Pediatr Soc
2002;45:847-854)

Key Words : Systemic candidiasis, Systemic bacterial infection, Prematurity, Low birth weight
infants
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< fluconazoles
amphotericin BE 0.25 mg/kg/d 2 A 2F3}o] OF—rO]]
0.25 mg/kg? 1 mg/kg/A7HA SHdte] Fofsld
Fol3hl om
T A e AR 10-1497 F
2 3t

EAEA Hels SPSS ZRIaWS A3l

=
[s}
zogom fo) FE

2 amphotericin B &

fluconazole 6-12 mg/kg/¥<

431 chi-square test® %
2 005 mRte g2 &9tk

44 enEel g 54

A IR F AE
JAdg A=A o
2082 HA NEE 51‘701‘”2“1 AN A 7
T2 238(5.9%) ATt etk Aol 24 A
T2 747y 1,200+1290 g(915-2,180 g), 1,530+430 g
(975-2,350 g)=2 Ftojtharo] ARl f-olshA =t
ATHP=0.04). F T Al 77y 29425
(25-347), 30+37F(26-35) ¥, e d#5e 7}
7y 24+15Y9(10-77¢), 321+24U(3-88%), AnH|(&:
o) 77 7013, 11122 F —EZ}Oﬂ Frolgk Aol 7t
gt 4 Ed =
Y, W&ol P, 5
= FYg AolE Ro|x grokth v
& At wlE oW FAAE FoJFd
vs 30%, P<0.001)<} 713 A el #ok55% vs
17%, P=0.01)7} frelatA ekt

Zoohatell A IS E 25 oule] A A AdH
= & A9 9% 2080(100%), FAA AHE 198(9%
%), =4 ZHEEl 2 =4 1781(85%), 71% AF# 11
#(55%), ~HRol= A& Hy, XehAl Algo] 47}
78(35%) R, Aldwrdase F A9 9 17374
%), FAA A 7E1(30%), T4l FHEEHIZS] EA 11
#l(48%), 71¥ Aoy AHZol= AME 27t 4817
%), Hy XAl AR&-o] 281(9%) Atk A4 ejohs
o FEAAE & Fd, S
FAA ] AHE, FA FHEHEZS] A, 713 A, H
A 4%94 127} ghejokte] Attt {93t
A E=ATHP=0.01, P<0.001, P=0.01, P=0.01, P=
0.03)(Table 1).
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sl BF By wA NEIL BATHP-003). E
@ olE Jhedl B WA ARIOE Bd Ade
Zvkatell Al 118(55%) AldttellA 4#8(17%) % 2t
cehael A f2lah BIEHP=0.009)(Table 2).
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Table 1. Patient Demographics & Risk Factors
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A ©(C-reactive protein, CRP)S 241(0.8
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Systemic candidiasis(N=20) Systemic bacterial infection(N=23) P-value

Back ground

Birth weight(g) 1,290+ 290(915-2,180) 1,530+ 430(975-2,350) 0.04

Gestational age(wk) 29+ 2(25-34) 30+3(26-35) 0.14

Age at diagnosis(d) 24+15(10-77) 32424(3-88) 0.21

Gender(M : F) 7:13 11:12 0.39
Underlying condition(s)

RDS 11( 55%) 7(30%) 0.10

IVH 4( 20%) 4(17%) 0.83

ROP 3/9(33%) 3/10(30%) 0.87

CLD 5/9(56%) 2/10(20%) 0.10
Therapy(Risk factors)

TPN 20(100%) 17(74%) 0.01

Antibiotics 19( 95%) 7(30%) <0.001

Central catheters 17( 85%) 11(48%) 0.01

Endotracheal intubation 11( 55%) 4(17%) 0.01

Systemic steroids 7( 35%) 4(17%) 0.19

H: blockers 7( 35%) 2( 9%) 0.03
Outcome

Death 2( 10%) 4(17%) 0.49

Abbreviations : RDS, respiratory distress syndrome; IVH, intraventricular hemorrhage; ROP, retinopathy of
prematurity; CLD, chronic lung disease; TPN, total parenteral nutrition

ROP, RDS : patients confined to postnatal age>28 day

Table 2. Clinical Findings of Neonates with Systemic Candidiasis and Bacterial Infection

Systemic candidiasis(N=20) Systemic bacterial Infection(N=23) P-value
Apnea & bradycardia 15(75%) 9(39%) 0.03
Respiratory difficulty 3(15%) 5(22%) 0.56
Temperature instability” 2(10%) 5(22%) 0.29
Abdominal distention 2(10%) 4(17%) 0.47
Hyperglycemia 0 1( 4%) 0.35
Melena 0 1( 4%) 0.35
CNS Infection 2(10%) 2( 9%) 0.52
Pneumonia 11(55%) 4(17%) 0.009
Ventilatory requirement 10(50%) 5(22%) 0.05

"Body temperature >38C or <36.5C, "Whole-blood glucose >125 mg/dL
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Table 3. Initial Laboratory Findings of Neonates with Systemic Candidiasis and Bacterial Infection

Systemic candidiasis(N=20) Systemic bacterial infection(N=23) P-value
Thrombocytopenia” only 9(45%) 9(39%) 0.69
Thrombocytopenia and leukopenia ™ 7(35%) 2( 9%) 0.03
Leukopenia® only 0 3(13%) 0.09
CRP
Negative(0.8 mg/dL) 7(37%)F 7(30%) 0.64
Positive
0.8-2.0(mg/dL) 7(37%)F 3(13%) 0.07
>2.0(mg/dL) 5(26%)F 13(57%) 0.05

"Platelet <150,000/mm®, "WBC <5,000/mm®, TCRP was measured in 19 out of 20 patients

s Z7F 7#1(39%), 7t 5d(26%)9 1, Ml &
A 74(30%), At S7F 3dl(13%), S7F 13#(57%)
2 5 3 Y3 2ol §lltH(Table 3).
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g3t 4 38(15%), €43 4 7HEE= 3815
%), BTt 7% FAE 186%), LW B4 A
A2k 1G0Tk AdEalA ol dEE el
Fo| 1420(61%), D A 4a17%), e} FA
ZHIHIZ 18(4%), 2R3 $4 7HEEE 18(4%),
A ZHEHZ 18d%), A3 HH59 19H(4%),
%2 ol0] 121(4%) Ark(Table 4).
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Lokt HEE 2 Candida albicans 153
(75%), Candida parapsilosis 58(25%) %L, Al
< Klebsiella pneumonia 5%(22%), Enterobacter
cloacae 5¥1(22%), coagulase—negative staphylococ-
ci(CONS) 3#1(13%),
(9%), Serratia marcescens 2¥1(9%), Acinetobacter

Staphylococcus aureus 28

baumanni, Enterococcus gallinarium, Pseudomo-

nas, E. coli, Staphylococcus capittis, Citrobacter?}
Z+7F 181(4%) A ] ATHTable 5).

6. Al B

{}E]l:‘r—EOHH AEgd == v 54 ¥ amphoteri-
=

cin B &2 fluconazoles F<3+31th Amphotericin
Bt Eo%ﬂ A4E 108(60%) 2 F Fol &3 3

7 20.9 mg(1-40 mg)°lR 3L, fluconazoled]l =7 ¢l
o] amphotericin B2 8H* 7% 4#(20%), ampho-
tericin Boll &4 §l9] fluconazole®Z wH* 7% 2#

Table 4. Isolation Sites of Candida and Bacteria
Among Neonates with Systemic Infection

. . Systemic

condidiagis  bactera

(N=20(N=23)

Blood 12(60%) 14(61%)

Blood & urine 3(15%) 4(17%)

Blood & central catheter 3(15%) 1( 4%)
Blood & tracheal aspirate 1( 5%) 0

Urine & central catheter 1( 5%) 1( 4%)

Central catheter 0 1( 4%)

Urine & cerebrospinal fluid 0 1( 4%)

Cerebrospinal fluid 0 1( 4%)
Total 20 23

(10%), fluconazole = F< 3#(15%), amphoteri-
cin B ¥ flucytosine W3 Fo & F7do] sx5 o]
fluconazole® ¥R 797} 19(5%) A Th.
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Table 5. Distribution of Infecting Organisms
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Systemic candidiasis

Systemic bacterial infection

Candida albicans 15(75%) Klebsiella pneumonia 5(22%)
Candida parapsilosis 5(25%) Enterobacter cloacae 5(22%)
CONS’ 3(13%)
Staphylococcus aureus 2( 9%)
Serratia marcescens 2( 9%)
Acinetobacter baumanni 1( 4%)
Enterococcus gallinarium 1( 4%)
Pseudomonas 1( 4%)
E. coli 1( 4%)
Staphylococcus capittis 1( 4%)
Citrobacter 1( 4%)
Total 20 23
"CONS, coagulase negative staphylococcus
2 AFolxE Ao JFA B AN msoled ATt
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cytosine, miconazole, fluconazole - itraconazole
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amphotericin Be|th ¢l 3FFel x7] &% 025
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