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Fig. 1. Target site of voriconazole action on the ergosterol biosynthesis pathway in fungi.

Table 1. Activity of voriconazole, fluconazole, ketoconazole, and itraconazole
on sterol biosynthesis in fungal and mammalian enzymatic systems

Median inhibitory concentrationl ICso[1for

Antifungal agent

ergosterol/cholesterol biosynthetic systems from{l y mol/LF"

Rat liver Candida albicans Aspergillus fumigatus
Voriconazole 5.27 0.04 01320P 0.0230 2290
Ketoconazole 1.02 0.0550 190 0.04100 2500
Fluconazole 0 100 0.05 00O 20000 1.4 00 710
Itraconazole 2.27 0.0560 410 0.0330 6901

3 Measured based on the radioactivity of (] **C[] mevalonic acid incorporated
into cholesterol O rat liverd or ergosterol O fungill with or without testing an-

tifungal agents.

0 Numbers in, brackets are ICso for C. albicans or A. fumigatus to that for the

rat liver.
Note: Data is from Hitchcock et al®-
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Table 2. In vitro antifungal activity of voriconazole against pathogenic yeasts

Organism Antifungal” MIC O pg/mLO >
0 Number of isolates[] agent Range 50% 90%
Candida albicans [ 540J VRCZ [J 0.0039-0 8 0.016 0.063
ITCZ 0.016-0 8 0.031 0.125
FLCZ 0.125-0 64 0.25 0.5
AMPH-B 0.25-0.5 0.25 0.5
Candida glabratal] 250J VRCZ 0.031-2 0.25 0.5
ITCZ 0.125-8 0.5 1
FLCZ 1-64 4 32
AMPH-B 0.125-1 0.5 0.5
Candida guilliermondiill 20 VRCZ 0.125 n.d.c” n.d.
ITCZ 0.25-0.5 n.d. n.d.
FLCZ 2 n.d. n.d.
AMPH-B 0.25-1 n.d. n.d.
Candida kruseill 501 VRCZ 0.25-1 n.d. n.d.
ITCZ 0.5 n.d. n.d.
FLCZ 16-64 n.d. n.d.
AMPH-B 0.5-1 n.d. n.d.
Candida parapsilosisC] 120 VRCZ 0.016-0.25 0.061 0.125
ITCZ 0.125-0.5 0.25 0.25
FLCZ 0.5-8 2 4
AMPH-B 0.5-1 1 1
Candida tropicalis0 120 VRCZ 0.016-0.25 0.031 0.063
ITCZ 0.031-0.25 0.125 0.25
FLCZ 0.25-4 0.5 1
AMPH-B 0.25-0.5 0.25 0.5
Cryptococcus neoformansC] 160 VRCZ 0.031-0.25 0.125 0.25
ITCZ 0.125-0.5 0.25 0.5
FLCZ 1-16 8 16
AMPH-B 0.25-0.5 0.5 0.5
Trichosporon asahiill 50 VRCZ 0.063-1 n.d. n.d.
ITCZ 0.5-1 n.d. n.d.
FLCZ 2-0 64 n.d. n.d.
AMPH-B 0.5-0 16 n.d. n.d.

3 VRCZ, voriconazole; ITCZ, itraconazole; FLCZ, fluconazole; AMPH-B, amphotericin B.
b Determined by broth microdilution with RPMI11640 medium proposed by the Japanese Society for

Medical Mycology "%
¢ Not determined.
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Table 3. In vitro antifungal activity of voriconazole for Aspergillus spp.
Organism Antifungal” MICD p g/mLO®"
J Number of isolates[] agent Range 50% 90%
Aspergillus fumigatus( 100 VRCZ 0.125-0.5 0.25 0.5
ITCZ 0.031-0.5 0.25 0.5
AMPH-B 1-2 1 2
Aspergillus flavusO 50 VRCZ 0.5-1
ITCZ 0.125-0.5
AMPH-B 2
Aspergillus nigerd 20 VRCZ 0.25
ITCZ 0.25
AMPH-B 1
Aspergillus terreusd 50 VRCZ 0.5-1
ITCZ 0.25-0.5
AMPH-B 2

3 VRCZ, voriconazole; ITCZ, itraconazole; FLCZ, fluconazole; AMPH-B, amphotericin B.
b2 Determined by broth microdilution with RPMI11640 medium proposed by the Japanese Soci-

ety for Medical Mycology "

Table 4. Comparison of voriconazole MIC and MFC for Aspergillus spp.

Strain MICO p g/mLOac MFCO p g/mLO"bY MFC/MIC
A. fumigatus HO6.03 0.39 0.78 2
A. fumigatus HO6.12 0.39 0.39 1
A. flavus HO5.01 0.39 0.39 1
A. niger HO7.02 0.19 0.19 1

a% Determined by broth microdilution with high-resolution medium.
b5 Determined by broth microdilution 90% killO with high-resolution medium.

Note: Data is from Hitchcock et al®".
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Table 5. Efficacy of voriconazole in the guinea pig model of systemic aspergillosis due to Aspergillus fumigatus
Treatment Dosel] mg/kgl Survivall %[ Eradication] %0 Liver fungal burden
[ Mean logio CFU/g + SDO
Vehicle 4.00 1/250 0 00/250 319+ 0.46
Voriconazole 1 14.30 4/280 0 00/280 326+ 044
0 bid x4 daysl) 25 80.001 8/10(] 0 007100 170+ 1,020
5 100.00J 28/2801 50.000 14/280J 0.10+ 0.18%
10 96.401 27/2801 100.00J 28/280J 030
Itraconazole 1 12.000 3/2500 0 00/250 3.30+ 0.39
0 bid x4 daysC] 5 75.00 21/280 7.10 2/280 239+ 0.88
10 100.000 27/2700 14.80 4/270 0.66 + 0.58%"

a0 p [0 0.001 versus values obtained with the vehicle control group, calculated by Student’s independent t-test.
0P 0 0.01 versus values obtained with the vehicle control group, calculated by Student’s independent t-test.

Note: Data is from Hitchcock et al #*,

Table 6.0 Efficacy of voriconazole in the guinea pig model of invasive pulmonary aspergillosis due to Aspergillus

fumigatus
- A Lung fungal burden
0, 0
Treatment Doseld mg/kgtd  Survival ratel] %1 Eradication rate(] %[ 0 Mean logio CFU/g + SDO]
Vehicle 84.201 16/190) 5.300 1/190 201+ 121
Voriconazole 1 84.601 11/130 15.40 2/130 191+ 1.46
Obid x 6 0 7 days(] 2 100.00 14/140 14.30 2/140 089+ 09140
4 90.00 18/200 30.00 6/200 046+ 0.59:00
8 95.500 21/2201 50.00 11/220] 021+ 0.39200
Itraconazole 4 94.400 17/180 11.10 2/1800 115+ 0.95
Obidx 6 0 7 days(] 8 100.00 18/180) 11.10 2180 124+ 1.05
16 83.301 5/60 16.70 1/60 144+ 1,054

a0 p [J 0.001 versus values obtained with the vehicle control group, calculated by Student’s independent t-test.
b9 P [0 0.01 versus values obtained with the comparable dose itraconazole group, calculated by Student’s independent t-test.

Note: Data is from Hitchcock et al?.
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Table 7. Efficacy of voriconazole in the guinea pig model of systemic candidiasis due to

fluconazole-resistant Candida albicans

Kidney fungal burden

1 0
Treatment Doseld mg/kgO Survivall %0 0 Mean logio CFU/g + SDO]

Vehicle 66.701 10/1500 386+ 0.77
Vor!conazole 1 73.30 11/150 391+ 0.78
0 bid x4 days[) 5 87.50 14/160 254+ 1.12

10 87.500 14/160 0.59 + 0.12230
Itraconazole 1 83.300 5/60J 3.76 + 0.60
0 bid x4 daysUJ 5 73.30 11/150 3.93+ 0.61

10 81.300 13/160J 400+ 0.73
Fluconazole 20 60.000 9/150J 399+ 0.73

O bid x 4 daysO

ad p [J 0.001 versus values obtained with the vehicle control group, itraconazole(d 10 mg/kg[]
group and fluconazolel] 20 mg/kg[] group, calculated by Student’s independent t-test.

Note: Data is from Troke et al?"

Table 8. Efficacy of voriconazole in the guinea pig model of systemic candidiasis due to
fluconazole-resistant Candida krusei

Kidney fungal burden

i 0,

Treatment Doseld mg/kgO Survivall %0 0 Mean logio CFU/g + SDO]
Vehicle 00 0/901 194+ 0.80
Vor!conazole 1 00 0/80 2.03+ 0.62
0 bid x 7 days[) 5 00 0/80] 0.66+ 0.562

10 37.61 3/8001 0.01+ 0.05”
Itraconazole 1 00 0/80 201+ 1.13
0 bid x 7 daysl] 5 00 0/80 211+ 1.01

10 00 0/80 1.08+ 0.83
Fluconazole 20 12.8 1/800 137+ 0.97

0O bid x 7 daysO

aZ P [J 0.001 versus values obtained with the vehicle control group, comparable dose itracona-
zole group and fluconazole group, calculated by Student’s independent t-test.

Note: Data is from Troke et al %
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10 Roffey SJ, Cole S, Comby P, et al: The disposition of
voriconazole in mouse, rat, rabbit, guinea pig, dog,
and human. Drug Metab Dispos 31: 7310 741, 2003

20 Sanati H, Belanger P, Fratti B, et al: A new triazole,
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temic candidiasis models and early clinical efficacy in

Antifungal activity of voriconazole

Hideyo Yamaguchi
Teikyo University Institute of Medical Mycology, 359 Otsuka, Hachioji, Tokyo, Japan

Voriconazolé] VRCZ[] a new-generation azole antifungal agent with a wide antifungal spectrum, like all azole
agents, selectively inhibits fungal ergosterol biosynthesis. We review experimental data obtained by Pfizer's re-
search group and ours on the in vitro and in vivo antifungal activity of VRCZ compared to itraconazole

0 ITCZDO and fluconazol&l FLCZO along with data published elsewhere. VRCZ has substantial in vitro activity
against Candida spp., including FLCZ-insusceptible C. glabrata and C. krusei, Cryptococcus neoformans and
other yeasts that is similar to ITCZ and superior to FLCZ. VRCZ had potent and fungicidal in vitro activity
against most Aspergillus spp. and several other mycelial fungi. In vivo VRCZ activity was evaluated in guinea
pig models of systemic and invasive pulmonary aspergillosis and of systemic candidiasis due to a FLCZ-
resistant C. albicans and C. krusei, using ITCZ and FLCZ as reference drugs. In all of these animal models,
VRCZ was more effective than similar or higher doses of reference drugs in the survival of infected animals,
clearance of challenged pathogenic fungi, and/or reduction of fungal burden in infected tissues. VRCZ thus ap-
pears to be an attractive option in the treatment of invasive and disseminated fungal infections.



