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Itraconazole Oral Solution versus Fluconazole Syrup for Prevention of Invasive
Fungal Infections in Patients Receiving Hematopoietic Stem Cell Transplantation :
Prospective, Randomized, Comparative Clinical Trial

Su-Mi Choi, M.D., Dong-Gun Lee, M.D., Jung-Hyun Choi, M.D., Sun Hee Park, M.D., Ki Seong Eom, M.D.
Yoo-Jin Kim, M.D., Hee-Je Kim, M.D., Chang-Ki Min, M.D., Jin-Hong Yoo, M.D., Dong-Wook Kim, M.D.
Jong-Wook Lee, M.D., Woo-Sung Min, M.D., Wan-Shik Shin, M.D., and Chun-Choo Kim, M.D.

Department of Internal Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background : Though fluconazole is widely used for antifungal prophylaxis, it is ineffective against
mould infections including Aspergillus species. ltraconazole has a broader spectrum than fluconazole
but the capsule form shows erratic biocavailability in neutropenic patients. In this study, we compared
itraconazole oral solution (ITZS) with fluconazole syrup (FCZS) for the prevention of invasive fungal
infection (IF1) in allogeneic hematopoietic stem cell transplant recipients.

Materials and Methods : Adults receiving allogeneic hematopoietic stem cell transplantation (HSCT)
from september 2001 to June 2002, were randomly allocated to either the ITZS group or the FCZS
group. We prospectively evaluated the safety and efficacy of each drug.

Results : Qut of 78 patients (40 patients in the ITZS group and 38 patients in the FCZS group) who
were eligible for this study, 37 patients completed the course of prophylaxis without any evidence of
[FI. The mean duration of prophylaxis was 16.4 days for the ITZS group and 21.9 days for the FCZS
group (P<0.006). Drug—related adverse events occurred in 28 patients (70.0%) and 19 patients
(50.0%) in the ITZS group and the FCZS group, respectively. Common adverse events of ITZS were
nausea, vomiting, and diarrhea. Drug—related reversible hepatotoxicity occurred in 4 patients in the
ITZS group. There was a significant elevation of total bilirubin level in the ITZS group. The incidence
of suspected IFl occurred in 5 patients (12.5%) who received |TZS, compared with 8 (21.1%) who
received FCZS (P=0.372). There were no proven IFls or superficial (oral/vaginal) fungal infections in
both groups. Overall mortality was not different between the two groups (2.5% in the ITZS group
versus 5.3% in the FCZS group, P=0.610).

Conclusion : ITZS and FCZS showed similar protection against IFl during pre—engraftment period.
Poor tolerability due to gastrointestinal troubles of ITZS might limit its success as prophylactic
therapy. Well matched controlled study with large number of patients will be required in the future.

Key Words : ltraconazole, Fluconazole, Neutropenia, Hematopoietic stem cell transplantation, Inva-
sive fungal infection
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117283 2234ZE Al¥(fluconazole syrup, ©]3F FCZS)
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Chn"e.=, FEigh A, Bpapdehs, vjEehs el
9E BeE “dEE7HY(unexplained
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Mycology Study Group of the European Organization
for Research and Treatment of Cancer (EORTC/MSG)
oAl AAsE 7o wat S (proven), 7hs(probable),
F3(possible) 2.2 BRI FTHI2). ©, o] FA] = AlH
oA galactomannan assay & H|H|oFA ZHAL "Whgol| A

©
FEA Foern, FHA e FA Fool= A%

tlo
k)
o)
ok
™
Mo
o,
]
Sl
Ol

A, e, =) olgskh dfdaeo] disiAe stu-

dent ¢t testE, |4 A ¥ test® Fisher's
=

1B
rE
>
2

exact test

WG, wape) A,

AHA At ZaEe A, 78 olgr S Fokst
41788 AYSE Zrz- 159, 2%o] AldE & Rslgith
(Figure 1). +=4 88 A3t 789 2] A2 2% 3

A Azke JAd FAd HWE8®(acute  myelogenous
leukemia, ©|8} AML) 219, 34 €X3A WdH (acute
lymphocytic leukemia, ©|3F ALL) 209, ¥4 Z4A4 =
H " (chronic myelogenous leukemia, ©|3} CML) 1794,
ZZ WyYEFA YiB(severe aplastic anemia, ©|d}
SAA) 1689, 50184 S F(myelodysplastic  syn-
drome, °©]3} MDS) 4% #o]%l3, & 72 Zole= ¢l
o v, 2EEA IOl A 7)AERe] Ay 2
ARl EATE FCZSTol A FTHP=0.034, Table 1).
718} = 29 B4 Table 19 AASH).

2. A'g kAl 9] B AL (tolerability) 2 <HAA
78] A F 13 ol AE H&% ¥/E A
o7 oAl gt HoF Hrwel obAAdS nuskglnh A
F oFAe] i BEoIr|7he ITZSHo] 164%U(3-359),
FCZSo] 21.9U(3-349)2 ITZSTolA o Zrehp=
0.006, Table 2). B¢ Az FCZSTIAA o *ZsHich
(P=0.004, Table 2). Al & P& [TZST 287
(70.0%), FCZST 1998(50.0%) ol A &= gl TTZS7-ol
A o AL ZYTHP=0.071, Table 2). 24, +&, A
AT AT B FAde] TP HIRISESR, ITZS+ 28
8(70.0%), FCZST 18 (474%) o)A &= th(P=0.042,
Table 2). 23}7] 249 Amm ITZSHoA © A%k of
AE Bk &3] Hzgo R oRE g FHst A

ek
8

86 patients
assessed for eligibility

— *{Drop out (n=8)|

[ randomization ]

ITZS FCZSs
(n=40) (n=38)

Withdrawal ‘__.u‘-‘ 1 1 'n....._> Withdrawal
of study drug of study drug
Complete Complete
(n=15) (n=22)

Figure 1. Patient distribution according to study drugs.
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Table 1. Characteristics of the Patients

- ITZS groy FCZS grou P
Characteristics nﬂrog(%)p n=38 gg%>p value
Sex ns

Male 19 (47.5) 19 (50.0)
Female 21 (52.5) 19 (50.0)
Mean age+SD, years 31.9%85 37.1%93 0.011
Underlying disease ns
AML 13 (32.5) 8 (21.1)
ALL 10 (25.0) 10 (26.3)
CML 8 (20.0) 9 (237
SAA 7 (175 9 (237
MDS 2 (50 2 (53
Transplant type ns
Matched-related 34 (85.0) 35 (©2.1)
Matched-unrelated 5 (12,5 3(7
Familial-mismatched 1 (25 -
Conditioning regimen ns
TBI based 30 (75.0) 27 (71.1)
Non-TBI based 10 (25.0) 11 (28.
Disease status” 0.034
Standard risk 30 (75.0) 19 (50.0)
High risk 10 (25.0) 19 (50.0)
Acute GVHD 11 (27.5) 11 (28.9) ns

Abbreviations : [TZS, itraconazole oral solution; FCZS, fluconazole
syrup; SD, standard deviation; AML, acute myelogenous leukemia;
ALL, acute lymphocytic leukemia; CML, chronic myelogenous leuke-
mia; SAA, severe aplastic anemia; MDS, myelodysplastic syndrome;
TBI, total body irradiation; GVHD, graft-versus—host disease; ns, not
significant

‘Disease status at the time of transplantation was classified into two
groups. Standard risk group included acute leukemia in first
remission, CML in the first chronic phase, MDS with refractory
anemia or refractory anemia with ringed sideroblast, and SAA with a
history of less than 20 pints of transfusions before transplant. High
risk group included acute leukemia in second remission or relapsed,
the accelerated phase or blastic crisis of CML or CML in the second
chronic phase, MDS (refractory anemia with excess of blasts or
excess of blasts in transformation), and SAA with over 20 pints of
transfusions before transplantation.

S ITZSH 189 (45.0%), FCZS TH(184%)01 311, <F
A ¢ ¥ 342 25 ZHHGT

HAMA o)A AST (849 :113-36 TU/L), ALT
(J4R91:5-33 TU/L), & Wesu(gdddsel:01-12
mg/dL) 57F 59 {b=/do] ITZSw 10%(25.0%), FCZS
= 8 @L1%)A WERE, ol J4 oXHdsF
W EE AWHAA A3 (veno-occlusive disease, ©]3}
vOD) F°l 9%t 95 AQst oA #d 1hEAde
7} 47(10.0%), 2HG3%)0 A IEE A oA #E b
5408 dAE FHE A= fden, IEAde BE
Ao A 7o it 27 ool U™ HAl 185
Z 1278(66.7%), kA # AL Hel 6 HFoA
kA2 cyclophosphamide”} Foj%¥]31 9lof, 7+7]
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A A
% o]4k} cyclophosphamide Fo9919] #RAL b=k
A% A3 A2 #Fol glgdch Al Fo A - &

Table 2. Tolerability and Safety of the Study Drugs
ITZS group FCZS group P

n=40 (%) =38 (%) value
Duration of administration 164*X96 219£78 0.006
{mean day=*+SD)

Tolerability 0.004
Good 21 (52.5) 31 (81.6)
Moderate 16 (40.0) 7 (184)

Poor 3(75) -

Drug related adverse event” 28 (70.0) 19 (50.0) 0.071

Gl trouble " 28 (70.0) 18 (47.4) 0042
mild 7 10 0.036
moderate 21 8
severe - -

Lab. abnormality 4 (10.0) 2 (5.3) ns
AST/ALT 3 2
B 3 2

Withdrawal of study drug 18 (45.0) 7 (184) 0016

due to adverse event
Overall withdrawal rate

25 625 16 (42.1)  0.071

Abbreviations : [TZS, itraconazole oral solution; FCZS, fluconazole

syrup; SD, standard deviation; AST, aspartate aminotransferase; ALT,

alanine aminotransferase; TB, total bilirubin; ns, not significant

"Drug related adverse events were not mutually exclusive.
Gastrointestinal trouble included nausea, vomiting and diarrhea.

o] AST, ALT, & W4l =& vus 2 A7
FCZST-ol A= AST, ALT, & H|3Hl 2o {23t
3L glolo, 1TZSTolAde & WaEFyl £ F
o5t Z717b QYtHTable 3). J4 ol#HEd&FH )

S [s}
VOD MEL £ 23kl 213 2o)7h Qrh(Table 1)
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Table 3. Changes in Liver Function before and after Administration of the Study Drugs

[TZS group (mean+SD) FCZS group {mean+SD)
baseline end P baseline end P
AST (UL 21.1+113 266+194 0.093 26.3+205 460+1204 ns
ALT (UL 3121280 4261452 ns 424+532 475+69.0 ns
TB (mg/dL) 0.7+04 1.3+15 0.014 08+05 1.0+1.0 ns

Abbreviations : [TZS, itraconazole oral solution; FCZS, fluconazole syrup; SD, standard deviation; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; TB, total bilirubin; ns, not significant,

Table 4. Infectious Complications including Invasive A7 =H9lowr 1 mite] oA ofdl =The] o
Fungal Infections during Pre-engraftment Period 7} wrh Z2ERAEAl oM BAl E2mubEul
no. of patients ITZS group FCZS group 72 o] df BAoR oA ARYE AIOE Ho|Irh13).

n=40 (%)  n=38 (%)} value

T, A A AEe 9o ol okiE AEE Al

Neutropenic fever 19 (47.5) 24 63.2) ns L = N
Type of infection ns 7} B EAle) o] WA mysior & HEeo] e,
MDI 563 7 (202 7 Aol A R o) WEs) vy gl A NE
CDI 13 (68.4) 15 (62.5) -
7} =3 BAE e Aol Feicix], A T 5t
Invasive fungal infection 5 (125) 8 @211) ns DYEFE TR, HFeIAE Foiclx], &3k 9 &9
e i i 2 oJGA, AAEA Folsof sh=A] Folth AT =¥
Possible 1 5 HAjszol Al hatoll A HFA it Aol Yo ® ofs
Indeterminate 4 3 HEAZAE 235 ARG o] Z7F FAo] ot
Duration, mean+SD (days) ns _ _

’ B ox X NS 23l
Neutropenia 150457 164+72 3L 4,5, 2 ARl 20008 3EFH 14 282
Neutropenic fever 38+6.1 24+20 ALoldl E= slstaw I &R ZAa7|7F EoF Iy
Intravenous antibiotics 16.2+92 15.0£6.2 25

3t FRd A TEE Hojste AMHRE gEel 7
Antifungal use 170123 133+45 gae moiste A g8l
Oral mucositis 29 (725 30 (789)  ns o AR 2 AL & 4 Uti4). o= EY F
[f\EAr(w)gr{;li‘gnent failure 1 {25 2(53 2: vRE Z230E0 oHRos Eodl o|3 mEsE i
Overall 1 (25 2 (53) Fxlo] & FApo R E o] AMEEY AR} AA thE
Infection-related 1 (25 - 2l 9ktH4,5). ©|get ofAYEARA FEe Ul
Abbreviations : [TZS, itraconazole oral solution; FCZS, fluconazole s g AEans gde] A 2R S 9
syrup; MDI, microbiologically defined infection; CDI, clinically defined = obok = X
infection; UF, unexplained fever; SD, standard deviation; ns, not o= ooyt &t €7, high efficacy particulate air
significant (HEPA) filter 5 27] A3}o] %@.; 914 J*FJE o]
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