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We have compared the activities of posaconazole and other currently available antifungal agents against a
collection of 3,378 clinical isolates of yeasts and filamentous fungi. A total of 1,997 clinical isolates of Candida
spp., 359 of other yeast species, 697 strains of Aspergillus spp., and 325 nondermatophyte non-Aspergillus spp.
were included. The average geometric means of the MICs of agents that were tested against Candida spp. were
0.23 pg/ml for amphotericin B, 0.29 pg/ml for flucytosine, 0.97 pg/ml for fluconazole, 0.07 pg/ml for itracon-
azole, 0.04 pg/ml for voriconazole, 0.15 pg/ml for caspofungin, and 0.03 pg/ml for posaconazole. Voriconazole
and posaconazole were active in vitro against the majority of isolates, with resistance to fluconazole and
itraconazole, and against Cryptococcus neoformans and other Basidiomycota yeasts. Posaconazole was the most
active of antifungal agents tested against Aspergillus spp., with an average geometric mean of 0.10 pg/ml. It was
active against Paecilomyces spp., Penicillium spp., Scedosporium apiospermum, and some black fungi, such as
Alternaria spp. Multiresistant filamentous fungi, such as Scedosporium prolificans, Scopulariopsis brevicaulis,
and Fusarium solani, were also resistant to voriconazole, caspofungin, and posaconazole. Amphotericin B and
posaconazole were found to be active against most of the Mucorales strains tested. Posaconazole and currently
available antifungal agents exhibit a potent activity in vitro against the majority of pathogenic fungal species.

Posaconazole is a new triazole agent with an extended spec-
trum of in vitro activity. It is active against opportunistic, en-
demic, and dermatophytic fungi (10, 13, 14, 15) as well as
Candida, Cryptococcus, and other yeast species (1, 3, 17, 22,
23), including isolates that exhibit resistance to fluconazole and
itraconazole (3, 10, 23). It also has a potent activity in vitro
against Aspergillus species; posaconazole appears to be more
active in vitro against Aspergillus than are amphotericin B,
itraconazole, voriconazole, and ravuconazole, inhibiting 95%
of isolates at a MIC of =1 pg/ml (2, 9, 24). In addition, the new
triazoles have been shown to have antifungal activity against
other species of filamentous fungi, such as Penicillium spp.,
Paecilomyces spp., and Acremonium spp., and Sporothrix
schenckii as well as some isolates of Fusarium spp., Scedospo-
rium apiospermum, and black fungi (9, 10, 13, 18, 24, 30). Most
notably, posaconazole is more active than the other triazole
compounds against zygomycetes, with MICs around or below 1
pg/ml. Within the class of Zygomycetes, posaconazole appears to
be more active against Rhizopus spp. and Absidia corymbifera than
against Mucor spp., which is consistent with the prior observation
that the zygomycetes appear to be a heterogeneous group with
regard to their susceptibilities to antifungal agents (7, 9, 16, 24,
29).

We have analyzed the in vitro activity of posaconazole and
other currently available antifungal agents against a collection
of 3,378 clinical isolates of yeasts and filamentous fungi. A total
of 1,997 clinical isolates of Candida spp., 359 of other yeast
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species, 697 strains of Aspergillus spp., and 325 nondermatophyte
non-Aspergillus spp. were included, representing one of the largest
and most diverse panels of fungal species that have been tested to
date against posaconazole. Comparisons between susceptibility
results per species were done in order to better understand the
activity profile of this novel antifungal agent.

MATERIALS AND METHODS

The strains were recovered from 102 Spanish hospitals through a period of five
years, from 2001 to 2006. The isolates were obtained from blood (1,327/3,378,
39.3%), respiratory tract specimens (804/3,378, 23.8%), biopsies and other deep
sites, (365/3,378, 10.8%), skin samples (247/3,378, 7.3%), and other locations
(635/3,378, 18.8%). Candida parapsilosis ATCC 22019, Candida krusei ATCC
6258, Cryptococcus neoformans ATCC 90112, Aspergillus fumigatus ATCC
2043006, and Aspergillus flavus ATCC 204304 were included as control isolates.

The antifungal agents used in the study were posaconazole (Schering-Plough,
Kenilworth, NJ), amphotericin B (Sigma-Aldrich Quimica, SA, Madrid, Spain),
flucytosine (Sigma-Aldrich), fluconazole (Pfizer, SA, Madrid, Spain), itracon-
azole (Janssen Pharmaceutica, Madrid, Spain), voriconazole (Pfizer, Ltd., Sand-
wich, United Kingdom), and caspofungin (Merck & Co., Inc., Rahway, NJ).

Susceptibility testing was performed by broth microdilution. For Candida species,
MICs were determined by using the reference procedure of the Antifungal Suscep-
tibility Testing Subcommittee of the European Committee on Antibiotic Suscepti-
bility Testing for testing fermentative yeasts (AFST-EUCAST, document 7.1) (25).
Briefly, testing was performed in flat-bottomed microdilution plates by using
RPMI 1640 medium supplemented with 2% glucose and an inoculum size of 10°
CFU/ml. MIC end points were determined spectrophotometrically at 24 and
48 h. For amphotericin B, the MIC end points were defined as the lowest drug
concentration that resulted in a reduction in growth of 90% or more compared
with that of a drug-free-growth control well. For flucytosine and azoles, the MIC
end point was defined as a 50% reduction in optical density. Caspofungin sus-
ceptibility testing was done following the recommendations of Odds et al. (21).

For C. neoformans and other species of nonfermentative yeasts, susceptibility
testing strictly followed the recommendations proposed by the EUCAST, with
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TABLE 1. Susceptibility in vitro to posaconazole and other antifungal agents of yeast species

Susceptibility (MIC,” pg/ml) of indicated agent to yeast

No. of

N Posaconazole
isolates

Species Amph](;terlcm Flucytosine Fluconazole Itraconazole Voriconazole

Caspofungin

MICs, MICy, MICs, MICy, MICs, MICy, MICs, MICy, MICs, MIC,, MICs, MICy, MICs, MICq,

Candida species

Candida albicans 940 0.06 0.12 0.12 050  0.12 025 0.02 0.03  0.02 0.02  0.02 0.02 0.12 0.25
Candida parapsilosis 387 0.12 0.25 0.12 025 0.50 0.50 0.03 0.06  0.02 0.03  0.02 0.03 0.50 1.0
Candida tropicalis 202 0.12 0.25 0.12 025 025 0.50 0.02 0.06  0.02 0.06  0.02 0.06 0.12 1.0
Candida glabrata 244 0.12 0.25 0.12 0.25 4.0 16.0 0.25 1.0 0.25 1.0 0.25 1.0 0.12 0.25
Candida krusei 94 0.25 0.50 4.0 40 320 64.0 0.25 025 025 050 012 0.25 0.25 0.50
Candida guilliermondii 52 0.12 0.25 0.12 025 4.0 8.0 0.25 0.50  0.06 0.12  0.06 0.12 1.0 16.0
Candida lusitaniae 21 0.06 0.12 0.12 0.25 0.12 0.50  0.02 0.06  0.02 0.02  0.02 0.02 0.50 1.0
Candida kefyr 13 0.12 0.25 1.0 >64.0 0.25 1.0 0.03 0.03  0.02 0.02  0.02 0.03 0.06 0.12
Candida famata 10 0.50 1.0 025 640 160 >64.0 0.50 >8.0 012 >80 012 >80 8.0 >16.0
Candida pelliculosa 10 0.06 0.50 012 16.0 8.0 >64.0 0.50  >8.0 025 >80 1.0 >8.0 0.25 0.50
Other Candida spp.” 24 0.12 2.0 025 16.0 8.0 >64.0 0.06 4.0 0.06 8.0 0.03 8.0 0.50  16.0
Other Ascomycota yeasts
Dipodascus capitatus 25 0.12 8.0 012 16.0 8.0 16.0 0.12 025 012 050 012 025 160 >16.0
Saccharomyces cerevisiae 15 0.12 0.25 0.12 8.0 2.0 4.0 0.25 0.50  0.06 012 012 0.50 0.50 1.0
Yarrowia lipolytica 13 0.50 050  16.0 >64.0 8.0 16.0 0.25 2.0 0.12 2.0 0.12 050 >16.0 >16.0
Galactomyces geotrichum 12 0.25 0.25 0.12 1.0 16.0 16.0 1.0 8.0 1.0 4.0 0.50 1.0 >16.0 >16.0
Basidiomycota yeasts
C. neoformans var. 183 0.06 0.25 8.0 16.0  16.0 16.0 0.25 050 025 050 025 050 >16.0 >16.0
neoformans
C. neoformans var. gattii 28 0.12 0.12 1.0 20 16.0 16.0 0.50 1.0 0.50 1.0 0.25 050 >16.0 >16.0
Trichosporon asahii 17 2.0 >8.0 16.0 >64.0 8.0 32.0 1.0 >8.0 050 >8.0 025 >80 >160 >16.0
Rhodotorula mucilaginosa 24 0.12 0.25 0.25 025 16.0 >64.0 4.0 >8.0 4.0 >8.0 2.0 >8.0 >160 >16.0
Trichosporon inkin 10 0.25 0.50 >64.0 >64.0 2.0 4.0 0.12 050 025 2.0 0.12 025 >160 >16.0

Other Basidiomycota yeasts® 32 0.25 16.0 16.0 >64.0 16.0 >64.0 025 >80 025 >80 012 >80 >160 >16.0

“ MICs, (MIC causing inhibition of 50% of isolates) and MIC,, (MIC causing inhibition of 90% of isolates) values were calculated for those species with 10 or more
isolates.

b Other Candida species include species with less than 10 isolates: Candida pintolopesii (4 isolates), Candida haemulonii (4), Candida dubliniensis (4), Candida
colliculosa (3), Candida rugosa (3), Candida sake (2), and Candida norvegensis (2).

¢ Other Basidiomycota yeasts include species with less than 10 isolates: Trichosporon ovoides (7 isolates), Trichosporon dermatis (7), Cryptococcus albidus (6),
Rhodotorula glutinis (5), Cryptococcus laurentii (3), other Trichosporon spp. (4).

the following minor modification: microdilution plates were sealed to limit evap-
oration, attached to an electrically driven wheel inside the incubator, and agi-
tated at 350 rpm at 30°C for 48 h (26).

belonging to species which can frequently exhibit decreased sus-
ceptibility or resistance to fluconazole, such as Candida glabrata,

For filamentous fungi broth, microdilution testing was performed following
the Clinical Laboratory Standards Institute (CLSI) reference method (19), with
the following minor modifications: RPMI 1640 with L-glutamine (buffered to pH
7 with 0.165 M morpholinepropanesulfonic acid [MOPS] and 10 M NaOH)
supplemented with 2% glucose (RPMI-2% glucose; OXOID, Madrid, Spain)
and an inoculum size of 1 X 10° to 5 X 10° CFU/ml (8, 12, 27). Denning et al.
(8) demonstrated that inoculum sizes higher than those proposed by CLSI
document M38-A (1 X 10* to 5 X 10* CFU/ml) also generate reproducible in
vitro susceptibility data for Aspergillus spp. that can predict clinical outcome.
Gomez-Lopez et al. (12) did not find significant differences in MICs using RPMI
1640 or RPMI 1640 supplemented with glucose, and MICs were not falsely
elevated even if an inoculum size of 10° CFU/ml was used. Inoculum suspensions
were prepared from plates that were 3 to 5 days old. The plates were incubated
at 35°C for 48 h in a humid atmosphere, and visual readings were performed with
the help of a mirror. The MIC was defined as the lowest concentration of drug
that completely inhibited growth. Caspofungin was not tested since a reference
method for filamentous fungi has not been defined.

Statistical analysis was done with the Statistical Package for the Social Sciences
(SPSS, version 13.0.) (SPSS, SL, Madrid, Spain).

RESULTS

The MICs for all antifungal agents are summarized in Tables
1 and 2. The average geometric mean (GM) for posaconazole
against Candida spp. was 0.03 pg/ml, and the GMs for the other
drugs were as follows: amphotericin B, 0.23 pg/ml; flucytosine,
0.29 pg/ml; fluconazole, 0.97 pg/ml; itraconazole, 0.07 pg/ml;
voriconazole, 0.04 pg/ml; and caspofungin, 0.15 pg/ml. Posacon-
azole and voriconazole were active against the majority of isolates

Candida krusei, Candida guilliermondii, Candida famata, and Can-
dida pelliculosa. In addition, the panel that was tested included a
number of fluconazole-resistant strains of species that are nor-
mally susceptible to fluconazole. For this subset of isolates,
posaconazole and voriconazole were active in vitro against 12 out
of 15 (80%) strains of Candida albicans, 2 out of 5 (40%) strains
of Candida tropicalis, and all 3 (100%) of the C. parapsilosis
isolates.

In reference to other species of yeasts, posaconazole was
highly active against Dipodascus capitatus, Saccharomyces cer-
evisiae, Yarrowia lipolytica, and Galactomyces geotrichum.
Posaconazole was also active against species of Basidiomycota.
The GM of posaconazole for C. neoformans var. neoformans
was 0.16 pwg/ml, and only one strain had a MIC of >1 pg/ml.
The GM for tested isolates of C. neoformans var. gattii was
0.25, and all strains were inhibited at a MIC of =0.5 pg/ml.
Posaconazole was less active against Trichosporon spp., with a
GM that was significantly higher than those of other species. A
total of 11 out of 45 (24.4%) Trichosporon strains tested had
posaconazole MICs of =2 pg/ml; 6 of these strains were Tricho-
sporon asahii. Notably, 12 of 24 Rhodotorula mucilaginosa organ-
isms had posaconazole MICs of =1 pg/ml; the GM for all 24
strains was 1.68 pg/ml. The majority of R. mucilaginosa isolates
were resistant to fluconazole, itraconazole, and voriconazole.

For the filamentous fungi, posaconazole was the most active



VoL. 50, 2006 ANTIFUNGAL ACTIVITY IN VITRO AGAINST YEAST AND MOLDS 919
TABLE 2. Susceptibility in vitro to posaconazole and other antifungal agents of filamentous fungi included in the study
Susceptibility (MIC,” pg/ml) of indicated agent to fungi
Species No. of isolates Amphotericin B Itraconazole Voriconazole Posaconazole
MICs, MIC,, MICs, MIC,, MICs, MICy, MICs, MICy,
Aspergillus spp.
Aspergillus fumigatus 375 0.25 0.50 0.25 0.50 0.25 1.0 0.06 0.25
Aspergillus flavus 110 1.0 2.0 0.25 1.0 0.50 2.0 0.12 0.50
Aspergillus terreus 74 1.0 8.0 0.25 0.50 0.50 1.0 0.06 0.25
Aspergillus niger 55 0.25 0.25 0.50 4.0 1.0 1.0 0.25 0.50
Aspergillus nidulans 29 0.50 2.0 0.25 >8.0 0.25 >8.0 0.12 >8.0
Aspergillus sydowii 21 0.50 1.0 0.50 1.0 0.50 2.0 0.06 0.50
Aspergillus versicolor 13 0.50 2.0 0.50 1.0 1.0 2.0 0.25 0.50
Other Aspergillus spp. 20 0.50 >16.0 0.50 >8.0 0.50 >8.0 0.12 >8.0
Other hyaline fungi
Scedosporium apiospermum 65 4.0 >16.0 8.0 >8.0 1.0 4.0 1.0 8.0
Penicillium spp. 45 0.50 4.0 0.50 8.0 2.0 8.0 0.25 2.0
Scopulariopsis brevicaulis 19 4.0 16.0 >8.0 >8.0 >8.0 >8.0 >8.0 >8.0
Fusarium solani 18 1.0 4.0 >8.0 >8.0 >8.0 >8.0 >8.0 >8.0
Fusarium oxysporum 15 0.50 1.0 >8.0 >8.0 4.0 >8.0 4.0 >8.0
Fusarium verticillioides 11 2.0 >16.0 >8.0 >8.0 >8.0 >8.0 >8.0 >8.0
Paecilomyces lilacinus 11 >16.0 >16.0 8.0 >8.0 0.25 8.0 0.25 0.50
Paecilomyces variotii 10 0.12 1.0 0.06 0.25 1.0 4.0 0.03 0.50
Acremonium spp. 10 2.0 16.0 8.0 >8.0 2.0 4.0 1.0 4.0
Other hyaline fungi® 27 0.25 4.0 0.50 >8.0 1.0 >8.0 0.25 >8.0
Black fungi
Scedosporium prolificans 37 16.0 >32.0 >8.0 >8.0 >8.0 >8.0 >8.0 >8.0
Alternaria spp. 11 0.25 0.50 0.25 >8.0 1.0 >8.0 0.12 >8.0
Other black fungi® 15 0.12 0.50 0.25 >8.0 0.12 >8.0 0.06 >8.0
Mucorales
Rhizopus oryzae 15 0.50 2.0 >8.0 >8.0 >8.0 >8.0 0.50 8.0
Other Mucorales species” 16 0.12 2.0 1.0 >8.0 8.0 >8.0 1.0 >8.0

@ MICs, (MIC causing inhibition of 50% of isolates) and MICy, (MIC causing inhibition of 90% of isolates) values were calculated for those species with 10 or more

isolates.

® Other hyaline fungi include species with less than 10 isolates: Arthrographis kalrae (5 isolates), Trichoderma spp. (4), Scopulariopsis spp. (2), Arthrographis cuboidea
(2), Cylindrocarpon spp. (2), Hormographiella verticillata (2), Chrysosporium spp. (2), Arthrinium phaeospermum (2), Phialemonium curvatum (2), Paecilomyces
fumosoroseus (1), Chrysonilia sitophila (1), Beauveria bassiana (1), and Myceliophthora thermophila (1).

¢ Other black fungi include species with less than 10 isolates: Rhinocladiella aquaspersa (3 isolates), Aureobasidium pullulans (2), Exophiala jeanselmei (1), Exophiala
dermatitidis (1), Cladosporium spp. (1), Cladophialophora bantiana (1), Curvularia lunata (1), Nattrassia mangiferae (1), Ochroconis gallopava (1), Scytalidium hyalinum

(1), Scytalidium infestans (1), and Lecythophora spp. (1).

@ Other Mucorales include species with less than 10 isolates: Rhizopus microsporus (5 isolates), Absidia corymbifera (4), Mucor circinelloides (2), Rhizomucor pusillus
(2), Rhizomucor miehei (1), Rhizomucor variabilis (1), and Cunninghamella bertholletiae (1).

of the antifungal agents tested against Aspergillus spp. Its av-
erage GM was 0.10 pg/ml, and the GMs of amphotericin B,
itraconazole, and voriconazole were 0.41, 0.33, and 0.48, re-
spectively. Posaconazole was active in vitro particularly against
A. fumigatus and Aspergillus terreus. The collection that was
tested included nine Aspergillus isolates with itraconazole re-
sistance in vitro (MIC > 8 pg/ml). Posaconazole exhibited
activity against five of these nine isolates (55.5%). More pre-
cisely, posaconazole was active against one of the three A.
fumigatus strains, the A. terreus isolate, and all three Aspergillus
niger isolates; however, it lacked activity against the itracon-
azole-resistant Aspergillus nidulans strains.

Other species of hyaline filamentous fungi were also suscep-
tible in vitro to posaconazole, and almost all of the isolates
from the following genera were inhibited by the triazole: Pen-
icillium spp., Paecilomyces spp., Acremonium spp., and Arthrog-
raphis spp. The GM of posaconazole against S. apiospermum
was 1.3 pg/ml, and 40 out of 65 (61.5%) isolates analyzed were
inhibited by the agent. However, the most active compound
against S. apiospermum was voriconazole, with a GM of 0.89

pg/ml and a MIC of =1 pg/ml for 58 of 65 (89.2%) organisms
tested. Posaconazole was inactive in vitro against most of
Scopulariopsis spp., Fusarium spp., and Trichoderma spp., with
an average GM of >4 pg/ml. In the case of Fusarium spp.,
posaconazole exhibited activity in vitro for only 1 of 15 Fusar-
ium oxysporum isolates and for 3 of 11 Fusarium verticilloides
isolates studied.

None of the antifungal agents that were tested appeared to
be active against the black fungus Scedosporium prolificans.
With regard to other black fungi, posaconazole was active
against the majority of Alternaria isolates (9/11, 82%) and the
three Rhinocladiella strains. The limited number of isolates
analyzed for the other species prevents significant conclusions
from being drawn.

Finally, posaconazole was shown to have an inhibitory effect
for some Mucorales isolates. The majority of these isolates
were susceptible in vitro to amphotericin B and resistant to
itraconazole and voriconazole. The average GM of posacon-
azole for 31 isolates tested was 1.1 pg/ml. Nine of 31 (29%)
strains were resistant in vitro to posaconazole, with MICs as
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TABLE 3. MIC ranges (ug/ml) for control strains by reference procedures and by the modified methods”

MIC obtained by indicated method for:

Candida parapsilosis Candida krusei Cryptococcus neoformans Aspergillus flavus Aspergillus fumigatus
Antifungal agent ATCC 22019 ATCC 6258 ATCC 90112 ATCC 204304 ATCC 204305
EUCAST? CLSI EUCAST? CLSI Modified® CLSI Modified? CLSI Modified? CLSI
method procedure method procedure method procedure method procedure method procedure
Amphotericin B 0.12-0.50 0.25-1.0 0.12-0.50  025-1.0 0.12-0.50  0.12-050  025-1.0 0.50-2.0 0.25-1.0 0.50-2.0
Flucytosine 0.12-0.50 0.12-0.50 1.0-4.0 4.0-16.0 8.0-32.0 4.0-16.0 ND ND ND ND
Fluconazole 1.0-4.0 2.0-8.0 8.0-32.0 16.0-64.0 8.0-32.0 8.0-32.0 ND ND ND ND
Itraconazole 0.03-0.12 0.06-0.25 0.06-025 0.12-0.50 0.25-1.0 025-1.0 0.12-0.50  0.12-0.50  0.12-1.0 0.25-1.0
Voriconazole 0.03-0.12  0.015-0.12 0.06-025 0.06-0.50 0.25-1.0 0.25-1.0 0.50-2.0 0.50-1.0 0.25-1.0 0.25-1.0
Caspofungin 0.50-2.0 0.50-4.0 0.12-0.50 025-1.0 >16.0 >16.0 4.0-16.0 40-16.0 0.12-0.50  0.12-0.50
Posaconazole 0.015-0.06 0.03-0.12  0.03-0.12  0.06-0.50 0.12-050 025-1.0 0.12-025 0.12-025 0.06-0.25 0.12-0.50

“ Results show the MICs after 30 repetitions on different days. ND, not determined.

" See reference 21.
¢ See reference 22.
4 See references 5, 8, and 23.

high as >8 pg/ml. The compound was more active against
Rhizopus oryzae, Absidia corymbifera, and Rhizomucor pusillus,
with MICs of =1 pg/ml for 12 of 15 (80%) R. oryzae isolates
and for all A. corymbifera organisms tested. However, the ma-
jority of isolates of Mucor spp. and of Rhizopus microsporus
were resistant in vitro to the triazole.

Table 3 displays the susceptibility results for reference strains
per antifungal agent tested. Table 3 includes MIC data after 30
repetitions on different days. In addition, Table 3 shows MICs
that were obtained for reference strains by the reference proce-
dures of CLSI documents M27-A2 and M38-A (19, 20).

DISCUSSION

We present the results of one of the largest and the most
diversified surveys on the profile of activity in vitro of posacon-
azole and other currently available antifungal agents. The tria-
zole showed a good activity against the majority of species
studied. The GM of MICs of posaconazole for the 3,378 iso-
lates was 0.11 pg/ml. Breakpoints for posaconazole have not
been established, but pharmacokinetic studies have shown that
after the administration of posaconazole oral suspension (800
mg), the resulting maximum serum concentrations ranged be-
tween 1 and 2 pg/ml (4, 11, 16).

Posaconazole exhibited potent activity against Candida
spp., extending to species and isolates with decreased sus-
ceptibility or resistance to fluconazole. Of the 186 isolates
with a fluconazole MIC of =16 pg/ml, only 27 had a
posaconazole MIC of >1 pg/ml; put another way, 85.5% of
strains that exhibited decreased susceptibility in vitro to
fluconazole were susceptible to posaconazole. In addition,
32 of the 59 (54.3%) itraconazole-resistant isolates (MIC =
1 pg/ml), and 10 of the 37 (27%) strains with decreased
susceptibility to voriconazole (MIC = 2 pg/ml), exhibited
posaconazole MICs of =1 pg/ml.

Posaconazole was particularly active against Cryptococcus
neoformans isolates; its activity was similar to that of ampho-
tericin B and superior to that of either itraconazole or vori-
conazole. In addition, posaconazole was active against many of
the strains belonging to species which cause infections that are
difficult to treat, such as Dipodascus, Saccharomyces, Trichos-
poron, and Rhodotorula spp. These results indicate that the

new triazole exhibits a more extended spectrum than currently
licensed antifungal agents and that it could be a useful alter-
native for the treatment of these mycoses.

Consistent with previous data, we found that posaconazole
was the most active agent against Aspergillus spp. (9, 24). The
compound was also active against these species in animal mod-
els of infection (31) and demonstrated clinically relevant ac-
tivity in patients with invasive aspergillosis who were refractory
to or intolerant of other antifungal therapy in an open-label,
multicenter, phase III study (16). These data suggest that this
new azole could play a significant role in the treatment of
aspergillosis.

Regarding other hyphomycetes species, posaconazole and
voriconazole appeared to be equally active. Posaconazole was
active in vitro against the majority of strains of some species,
such as Paecilomyces spp., Penicillium spp., and S. apiosper-
mum. Notably, it exhibited a potent effect (GM, 0.16 pg/ml)
against Paecilomyces lilacinus, a rare emerging hyphomycete
that can cause disseminated and invasive infections in immu-
nocompromised patients (28). However, multidrug-resistant
filamentous fungi, such as S. prolificans, Scopulariopsis brevi-
caulis, and Fusarium solani, exhibited reduced susceptibility
(MICs > 8 pg/ml) to posaconazole (5, 6).

Many of the Mucorales isolates studied were susceptible to
posaconazole and resistant to other azole agents. Posaconazole
was active against the 71% of the strains tested. R. oryzae and
A. corymbifera were the most susceptible organisms, a result
that is consistent with the results published by Dannaoui et al.
(7). These data suggest that posaconazole may be a useful
alternative to amphotericin B for treating these mycoses. In
this regard, it should be noted that posaconazole had an overall
success rate of 54% in preliminary studies on the treatment of
mucormycosis (16).

In conclusion, this study demonstrated that posaconazole is
an extended-spectrum triazole. This triazole and other cur-
rently available antifungal agents, such as voriconazole and
caspofungin, exhibit potent in vitro activity against the majority
of the isolates that were tested. Posaconazole has the potential
to be a useful therapeutic option for treating infections due to
rare emerging species or for those mycoses caused by resistant
isolates.
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