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Fluconazole prophylaxis in high-risk, very low birth weight infants
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Purpose : Fluconazole prophylaxis for very low birth weight (VLBW) infants has been shown to reduce
invasive fungal infection and its mortality. This study aims to evaluate the effect of fluconazole
prophylaxis in VLBW infants on the incidence and mortality of fungal infection.

Methods : VLBW infants with endotracheal intubation and central vascular access admitted to the
Neonatal Intensive Care Unit (NICU) at Chonnam University Hospital were enrolled. Twenty eight
infants of 7-month baseline period from January to July 2005 (‘non-fluconazole group’) were compared
with 29 infants of a 7-month fluconazole period from January to July 2006 (‘fluconazole group’).
Results : Gestational age, birth weight, sex, mode of delivery, frequency of twin pregnancy, chorio-
amnionitis, antenatal steroid and rupture of membranes were similar between the fluconazole and non-
fluconazole groups. The rate of extremely low birth weight (ELBW) infants, frequency and duration of
prophylactic antibiotics, total parenteral nutrition and umbilical catheters, duration of intralipid, me-
chanical ventilation and nasal continuous positive airway pressure (CPAP) were also not significant.
However, frequency of percutaneous central venous catheterization (PCVC) and intralipid administra-
tion, and duration of PCVC were significant between the two groups. The overall incidence and mortality
of fungal infection were not different between the two groups. Although the Malassezia infection was
increased in the fluconazole group (P<0.05), candida was significantly decreased compared to the non-—

Conclusion : Fluconazole prophylaxis in high risk VLBW infants decreased the candida infection

significantly. Antifungal prophylaxis is recommended in terms of cost effectiveness, but further study
is needed to clarify the reason for the increase of Malassezia infection. (Korean J Pediatr 2007,50:
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Table 1. Demographic Characteristics of Patients with or without Fluconazole Prophylaxis

FP Group (n=29) Non-FP Group (n=28) P value
Gestational weeks (Mean® SD) 287+14 29.3+£22 NS
Birth weight (g) (Mean® SD) 1,093.5£190.3 1,100.7+230.8 NS
Male 16 (55.2%) 17 (60.7%) NS
Multiple gestation 8 (27.6%) 9 (32.1%) NS
Vaginal delivery 5 (17.2%) 2 (71%) NS

Abbreviations : FP, fluconazole prophylaxis; Non-FP, non-fluconazole prophylaxis; NS, not significant
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Table 2. Maternal Characteristics of Patients with or without Fluconazole Prophylaxis

FP Group (n=29) Non-FP Group (n=28) P value
Prolonged rupture of membranes =24 hrs 3 (10.3%) 4 (14.3%) NS
Chorioamnionitis 5 (17.2%) 8 (28.6%) NS
Antenatal steroid 15 (57.7%) 18 (66.7%) NS

Abbreviations : FP, fluconazole prophylaxis; Non-FP, non—fluconazole prophylaxis; NS, not significant

Table 3. Neonatal Characteristics with or without Fluconazole Prophylaxis

Frequency FP Group (n=29) Non-FP Group (n=28) P value
ELBW 8 (27.6%) 12 (42.9%) NS
Antibiotic prophylaxis 27 (93.1%) 28 (100%) NS
Total parenteral nutrition 27 (93.1%) 28 (100%) NS
Umbilical catheterization 27 (93.1%) 28 (100%) NS
PCVC 28 (96.6%) 13 (46.4%) <0.001
Intralipid administration 24 (82.8%) 16 (67.1%) <0.05
Duration (days), Mean®SD

Antibiotic prophylaxis 11.4%+6.6 10.6%+5.8 NS
Total parenteral nutrition 39.6+£25.7 31.7+20.4 NS
Umbilical catheterization 75%43 92%51 NS
PCVC 25.1+13.0 139£182 <0.01
Intralipid administration 16.6+12.6 105+14.2 NS
Mechanical ventilation 14.2+164 9.8+114 NS
Nasal CPAP 32+39 29+51 NS

Abbreviations : FP, Fluconazole prophylaxis; Non—-FP, non—fluconazole prophylaxis, ELBW, extremely low birth weight infants less
than 1,000 g of birth weight; PCVC, percutaneous central venous catheterization; CPAP, continuous positive airway pressure; NS,

not significant
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Table 4. Incidence and Mortality Rate of Fungal Infection in Patients with or without Fluconazole Prophylaxis

FP Group (n=29) Non-FP Group (n=28) P value
Fungal infections, n 5 5 NS
Candida 0 5 <0.05
Candidemia 0 3
Invasive candidiasis 0 2
Malassezia 5 0 <0.05
Mortality 1 ( 3.4%) 3 (10.7%) NS
No. of death/total fungal infection (mortality rate) 1/5 (20.0%) 3/5 (60.0%) NS
Abbreviations : FP, Fluconazole prophylaxis; Non-FP, non-fluconazole prophylaxis; NS, not significant
Table 5. Fungus Species and Outcome in 10 Patients with Culture Proven Infection
No  Gestational weeks (+day)  Birth weight (g) Fungus species Culture site FP Treatment Outcome
1 26 (+0) 930 C. parapsilosis blood no amphotericin alive
2 27 (+4) 810 C. albicans blood, urine no fluconazole alive
3 28 (+0) 970 C. albicans urine no fluconazole dead
4 28 (+3) 960 C. albicans blood, urine no fluconazole dead
5 25 (+6) 360 C. not albicans urine, no fluconazole dead

C. albicans catheter tip
6 28 (+2) 1,130 M. pachydermatis blood ves fluconazole alive
7 29 (+5) 1,140 M. pachydermatis blood yves fluconazole alive
8 27 (+4) 330 M. pachydermatis blood ves fluconazole alive
9 26 (+4) 630 M. pachydermatis blood, yves fluconazole alive
catheter tip

10 27 (+6) 630 M. pachydermatis blood ves fluconazole dead

Abbreviation : FP, fungal prophylaxis

2ol A mEGoF AGHE Ev 265 44, 630 g Fo}
2 %4 indomethacin FAF & A FHol B, &
Ao A Hpito]l WA FAA Fo] F THETG} flu-
conazole I aUES EnH3 ©|F Malassezia HEZFo] EAYs)

12 A ZHEA tE 1
vk Al Q1A Aol

o)

Ao fluconazole &

ANAG n¥Ste R A B A Al = A
olo]& 27 64, 680 golon EA 3YAFE 744*3 Fdol
S IL, fluconazole W eW B 1FY F Malassezia
&g ZFo] A3 fluconazole &3S T3] X8 F ot
A HYou tAl FIpito] wjYgE e #HFFo] 3&HHA
Kt Apdetdtt

Azdgol 3 AES AHET 299 & 1%(34%), HIAHE:
T 28 % 3%(10.7%

(600‘7)01 Abg-3t
9 % 19 APE(20.0%) 1.

o =RANE EAF FoHE AATHTable 4)
BAFE oAl AFAd 5L ZiouEE 3w A5A 7
Z 29 o2 39We Candida albicans™ PISE A1, 1ML Can-
dida albicans®} Candida, not albicans’t ZYZy $HAX 18]3l

T
2 FE 0 KT Aol AN,
z W 3%

¥ 12 Candida parapsilosis7t W= AtH(Table 5). Can-
dida, not albicans®t Candida albicans= X7 fluconazoles
Fod38t9l3l, Candida parapsilosis® 7% amphotericin B %
WEALR A5t on oo "3 19, JFA duE 2
2 39(60%)°] AFEEH Ur Mk OJ 33|19 ATl B

Wk Shol R BNl ZAHAL A FEETE 7ol AT AF
FAr 3 Candida, not
albicans”’t &7 fluconazole A& § THETH} ohA] A&
3001 $FH A ol ofstEal 3dA HAY FE H
FFTol HAse] AAlg ol W Aol A A, 8
Ho| Al methicillin-resistant staphylococcus aureus(MRSA)7}
FRHJL A9H AN AJEHAI AWM Candida
albicans?t 7% FHAS FAAe} fluconazole, A W4 H
AFZEH 9 antithrombin [IE FASHAA A el o
st A5E Aot sxEA AFgaFaA Tt
(Table 5).

Ea eS|

T=ES %

s -

| &t

ARl EHAAe A FeiT 3] 13 F7h A

et
of\
o
e
o,
flo
=



AR 9 40 193 F2AAT FAokeA fluconazole ol E &

& Holm gt} E AFoA 20051 fluconazoled AHESFA &
Sl 7Y B AlAotEEAA kAl 6597 % FhHvh o
el W 0.76% %, Bl 19951 79HE 2001 69714
E 061%" Wl x7 oA U

et mrhs oRzh ugith w3 Ao}l HE¥E F 7
7} A8k ol ts) 2000 Han 57 19%2 =thal 819
i, Lim Y& AAF Aol AN gz wws} 11%
Adl A Awkel 51%7F H4lA A
o], Ao} FEAHNA ety TS Fol7] g A=2<
gjAe] Badk Ao
ZH o g5 A8 AR E 285 v 53] 25

3

-

2
Lo
He
rlo
E)
ful o.
N
o

[P A

M

H
Qe 4 ARIYAAe] Azko] 2F o) £8 A
& | 2EEol= Fol by 4
Aob 8] QAT v)%otolA]

[>

o o oo
i,
o
il
o
do 2 op

o ro
>
il
2

Lol o

17
o Ho
2 ox
oft |o
o Hu
2
i) -
jincs o
o my KL
N
(LT
L M
i) %
"
ofjs N
OE ng
=3 olN
EY
o2 rJ
of fr N o m
> T o
rE
o 2 oot top
O N

¥ oox Lo
1o,

off A HF 2 >

o
o
i
o
)
2
)y

o
olN
ME
)
o
a=)
ok
Ach
ox
=

N
N
Py
o
2o
&
i)

Fluconazole o<
thekatd] Uko 522 owre

e 1,500 g HIRke]l SaA A

E
Lo
=
ox
_E
A
=
WE
oo
ol
2
i)
%
re
DI
rir

o
o
N o
o
tlo
e
o
o
ot
o
2

=2 EAolol Tetste] th2 <l
Toll Hsl TG 249 Axe] @ 7 B A= AR g
3 99 TEAACE Healy 57 A 25 B9 390 3,
U 273 AR O 25 MY AF(keg) T 3 mg 8BS
A5 A3, Bertini 57 289 B9k AE(kg) B 6 mgSe A
15 29t 3¢ g9l o] wjd AldEth Kaufman 520
1,000 g mIwke] 19)F Fololl Al A 2F Tk 3del H F
28] Fojsta thg 237k AYR F 39, thg 2k v
AFke) T 3 mg 8HS AP 7 157900 23] 65737 22
LS AMES & vk, 1Yo 23] AMEE wellA zi
o Fdeslel WMAAHQ AR ofye}l ulg, oFEolo wFol
Zolgo] HE-ardeA Fg&Holgtn Hustrt o A+
Aztel FT AEHQ AFE S8t fluconazole F2HE §lo]
Ay A 2HE dwtete P AAFWEME FH
S-S Aol st Ea dway 7)zke] Ayelx 7]#h
Argkelu FAAE =S AlG fX8oF sk A9 A3zl 7
A e g AldE 1A olyd yF At 4

A w=yo]l AAF w7AA] AT A Fof 77k tig A
H= dasi

Bertini 571 <Jahd 54
o[ufell AFgHTEaL BFSl AL 2 A
4-65of WAt 1 o] Fof WA= AW A2 AP E]
gk A 9ot 2 =
AAFEH AlFEte] A 1FE

AgBD, 2FANHE B AAR AF 4774 4uTA}
2

AU AT 28389tk Kaufman 577 olabd o] de] it
BABTE UADAAL T o)A M AT de B A
FA4Q A Aol ] B2, fluconazole o8 H-E
AdAAZF Bk ol X AASE AAAIZITAL 8 4
AEA AForollAl el dAs 9@ HAFA ddgde] FHu
100%7H4 2= ek mas P,

2 AFA fluconazole AHETAlA AI A FAAHW A
Nz} 7170 AFAle] ARSI HARStoll HlE] 2] LA

HE o

AT Zho ol 2 1AM E BolA] 2o} fluconazole ¢l
ool it g ditdls a9 US & F Uk o

s

ZhA Aol fluconazole AP OE APEEC] & A
A ok A2 W EHAS W fluconazoe A EHE Al
3 2 A7s* P e Malassezia7l 554 1wl o]
BE 2 39S oAwsiAE %3 th Fluconazole <48 ™
A& A= Malassezia &850l WG ol glglovt o
SHE A WS o]F Malassezia WNBFo] TS|, o] o] AL
Boll A HAREe] HlE] A A FAAEHA AFYgE] Wk 3
717, ARAL AMERIEZE EobA wAE FRIA] olyW

fluconazole <23 #Hs ] APA Mdor 3T 2
Aol disiAe dom ALA] dAFE T 1
Malassezia®l Zd°] FA witolebd Malassezia HEZ2
AL 78l e fluconazole AWLMS A& A<
gk A3 o o F AlsHr)

Fluconazole <y 8%H A& 5 Malassezia 8% 7t
ANAE 200610 6€FE Fole} o5zl
of I 74 H FE AW 9 umT|T oA MGHAE AlY
o} 9 gAML
Malassezia?t &78% o AAo} FEAA
Ao &g FAY 4 Atk 2 F AV T HAS A

3l =
sk @l A9 A FARUB AL, AGHA G2 sk

_O|L
2
re
o
r«to
o
uitd
)
Ak
W T

] fluconazole
AA3] Aasa ol Malassezia A3 de] 9ol dis)
Me do g o BA3E ool

2 AFtollA] fluconazole ooy F zhuju} o] 7#As)
g A 29 e
S

=~

AR

gl

APEEC oA Frold A

7

AR Fe /17 Boe] QY AT e S An
1 =

=



(=) (]

S F:woeo] ofg wgohd AAF EFAole] o] 7HA
AFA z2Roz A3 FAA Alge] i g, 53] ik
e 9Es F/HAIITE o]F AAITIY] e WO flu-
conazole olFawe]l otk ALY AMGES FaAATE
Ba7b ok B AFE 1500 g vvke] SAAAFT EAoE
gk owA GrdA Aol gtk e wAE T E

2,
g g A oiEE e AlolFgkaiAdel Qjldk 1500 g v
o] FaAAF EA T 71H Adeld A AW =

97 FAREN AdEs Be Folg, duHoz gxwtAl

S5 2kd 20059 1€ 1948 2005 7€ 319704 7714
7te] ZholE “fluconazole HIAREwY OS2 AL E 2006 1€
1956 2006 79 3197HA 77023k $tolE  ‘fluconazole
Ao R Bl AMET 209, HIARST 289 S dide® 7
T el fgdxz el dAEAR 2 AdTe] 2A

(e}
W% APGE % fluconazole®] °oFE 2485 #AZEFATE Flu-

=
=

conazole AF A 3ol Al&sle] 473 iy oz Fof3e]
o Al H 17YLS AT(kg)d 3 mge 3¢ HFoE 1t
& FHEHE 492 Foslinh

A b T 2 Abeloll AEFE, 2AAF, 4¥, Aol &yt
Ao el Itk A QA A 27| Fuhy §E
Foted b s RoE AN WIEe] e Aol flith
Aol Tk AT fEJAR 4l 1,000 g v 2=
AAAFE ZACH MEe} A BAA ALE, FAUY FRe
W AREAY AdE Nmel §2]7)3F A -5A) g

9
~

o
[~

o

718 A A& 2

Ko, vAlgrel vls] ARgre] AuA FAAW Alsd
WA A =T =9k A 2 )
th. Fluconazole A8} BIAREE el z1qtzbede] WlEe}l A}

gl Fold Aol flATh ARl Malassezia DS

2
o
0,
[o
o,

)

)

o] 59 TAFAAT vt B 1ME TAEA kol HIA}
£ 5 YE S 34, AFA guus 29)o wjs Rl
Al A3 THP<0.05).

A B S2A4A%F E4otolA fluconazole?] <llW}3 Foi7f
ZHoh el SANEE {FoHA AAhA7IE ez Hol ]

-2 oA AL o Forh mEd = dalo,

Malassezia A3tdZ59] S7F Ao iz F7H4el A7}
oI ZAoR AEH
References

1) Choi IS, Lim SH, Cho CY, Choi YY, Hwang TJ. Prevalence
and risk factors of candida sepsis in neonatal intensive care

Korean ] Pediatr : A1 50 ¥ #17 & 2007

unit. J Korean Pediatr Soc 2002;45:836-46.
2) Butler KM, Baker CJ. Candida: an increasingly important
pathogen in the nursery. Pediatr Clin North Am 1988;35:
543-63.
Saiman L, Ludington E, Pfaller M, Rangel-Frausto S, Wiblin
RT, Dawson ], et al. Risk factors for candidemia on neo-
natal intensive care unit patients. The National Epidemiology
of Mycosis Survey Study Group. Pediatr Infect Dis J 2000;
19:319-24.
Kim DH, Lee JA, Jo HS, Park KR, Park JD, Kim BI, et al.
Systemic candidiasis in neonatal intensive care unit: a
8-year experience. ] Korean Soc Neonatal 2001;8:33-45.
Bertini G, Perugi S, Dani C, Filippi L, Pratesi S, Rubaltelli
FF. Fluconazole prophylaxis prevents invasive fungal infection
in high-risk, very low birth weight infants. J Pediatr 2005;
147:162-5.
Kaufman D, Boyle R, Hazen KC, Patrie JT, Robinson M,
Donowitz LG. Fluconazole prophylaxis against fungal colo-

3

o

4

fal

5

N

6

=

nization and infection in preterm infants. N Engl ] Med

2001;345:1660-6.

Stoll BJ, Hansen N, Fanaroff AA, Wright LL, Carlo WA,

Ehrenkranz RA, et al. Late-onset sepsis in very low birth

weight neonates: the experience of the NICHD Neonatal

Research Network. Pediatrics 2002;110:285-91.

Lim JH, Park KP, Kim JK, Kim HM. A clinical characte-

ristics of systemic candidiasis in neonatal intensive care

unit: comparison with systemic bacterial infection. J Korean

Pediatr Soc 2002;45:847-54.

Klein JO. Current concepts of infectious disease in the

newborn infants. Adv Pediatr 1984;31:405-46.

10) Smith H, Congdon P. Neonatal systemic candidiasis. Arch
Dis Child 1985;60:365-9.

11) Karlowicz MG, Buescher ES, Surka AE. Fulminant late-

onset sepsis in a neonatal intensive care unit, 1988-1997,

and the impact of avoiding empiric vancomycin therapy.

Pediatrics 2000;106:1387-90.

Longshore SJ, Camisa C. Fever with rash and other skin

lesions. In:Bryan CS, editors. Infectious diseases in primary

care. Philadelphia: WB Saunders Co, 2002:160.

Bendel CM. Candidiasis. IN:Remington JS, Klein JO, Wilson

CB, Baker CJ, editors. Infectious diseases of the fetus and

newborn infant. 6th ed. Philadelphia: WB Saunders Co,

2006:1115-8.

Han JM, Lee HY, Kang M]J, Ko SY, Chang YS, Park WS.

Neonatal systemic candidiasis: comparison of albicans and

parapsilosis infection. ] Korean Pediatr Soc 2000;43:1052-8.

Lopez Sastre ]JB, Coto Cotallo GD, Fernandez Colomer B;

Grupo de Hospitales Castrillo. Neonatal invasive candidiasis:

7

-

8

N

9

=

12

=

13

N

14

=

15

<

a prospective multicenter study of 118 cases. Am ] Perinatol
2003;20:153-63.

Weese-Mayer DE, Fondriest DW, Brouillette RT, Shulman
ST. Risk factors associated with candidemia in the neonatal
intensive care unit: a case—control study. Pediatr Infect Dis
J 1987;6:190-6.

Leibovitz E, Iuster-Reicher A, Amitai M, Mogilner B. Sys-
temic candidal infections associated with use of peripheral
venous catheters in neonates: a 9-year experience. Clin
Infect Dis 1992;14:485-91.

16

N

17

-

- 641 -



.
A5

18)

19)

20

=

21

-

22)

g 9 4 2 F2AAFT EAoklA fluconazole oW

MacDonald L, Baker C, Chenoweth C. Risk factors for can-
didemia in a children’s hospital. Clin Infect Dis 1998;26:
642-5.

Kim CR, Oh JW, Yun MK, Moon S]J. Risk factors for
neonatal sepsis in premature infants admitted to neonatal
intensive care unit. ] Korean Pediatr Soc 2000;43:1174-9.
Lee HY, Chung SH, Ko SY, Chang TS, Park WS. A study
on the incidence and risk factors of nosocomial sepsis in
very low birth weight infants. J] Korean Soc Neonatol 1999;
6:90-7.

Feja KN, Wu F, Roberts K, Loughrey M, Nesin M, Larson
E, et al. Risk factors for candidemia in critically ill infants:
a matched case-control study. J Pediatr 2005;147:156-61.
Uko S, Soghier LM, Vega M, Marsh ], Reinersman GT,
Herring L, et al. Targeted short-term fluconazole prophylaxis

23

24

25

- 642 -

oA

)

<

among very low birth weight and extremely low birth
weight infants. Pediatrics 2006;117:1243-52.

Healy CM, Baker C]J, Zaccaria E, Campbell JR. Impact of
fluconazole prophylaxis on incidence and outcome of invasive
candidiasis in a neonatal intensive care unit. J Pediatr 2005;
147:166-71.

Kaufman D, Boyle R, Hazen KC, Patrie JT, Robinson M,
Grossman LB. Twice weekly fluconazole prophylaxis for
prevention of invasive candida infection in high-risk infants
of <1,000 grams birth weight. J Pediatr 2005;147:172-9.
Kossoff EH, Buescher ES, Karlowicz MG. Candidemia in a
neonatal intensive care unit: trends during fifteen years and
clinical features of 111 cases. Pediatr Infect Dis J 1998;17:
504-8.



