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The in vitro activities of the novel fungal Cyp51 inhibitor VT-1129 were evaluated against a large panel of Cryptococcus neofor-
mans and Cryptococcus gattii isolates. VT-1129 demonstrated potent activities against both Cryptococcus species as demon-
strated by low MIC50 and MIC90 values. For C. gattii, the in vitro potency was maintained against all genotypes. In addition, sig-
nificantly lower geometric mean MICs were observed for VT-1129 than for fluconazole against C. neoformans, including isolates
with reduced fluconazole susceptibility.

Cryptococcosis remains a clinically significant invasive fungal
infection and is associated with significant morbidity and

mortality in immunocompromised patients (1–3). Cryptococcal
infections are caused by members of the Cryptococcus neoformans
and Cryptococcus gattii species complexes. The two most common
manifestations of cryptococcosis are primary pulmonary infec-
tion and cryptococcal meningitis. Cryptococcal meningitis is a
devastating disease estimated to cause �600,000 deaths world-
wide annually (4). The treatment of cryptococcosis typically in-
volves the use of fluconazole, either as the primary therapy for
mild to moderate pulmonary involvement or as a consolidation
and maintenance therapy following induction therapy with intra-
venous amphotericin B with or without flucytosine for cryptococ-
cal meningoencephalitis or complicated lung disease (1). VT-1129
(Fig. 1) is a member of a new class of orally available fungal Cyp51
(lanosterol 14-�-demethylase) inhibitors that employ a tetrazole
to bind to the active-site heme iron (compound 7c in reference 5).
Compared to the approved azole class of antifungal drugs, which
contain either a triazole or an imidazole, members of this novel
group have greater selectivity for the fungal enzyme than for
mammalian cytochrome P450 enzymes (5, 6). Specifically, VT-
1129 has been shown to bind tightly to cryptococcal CYP51 re-
combinant proteins, displaying type II difference spectra essen-
tially identical to those of the approved azole inhibitors, while
weakly inhibiting key human CYP450 enzymes (e.g., 3A4, 2C9,
and 2C19) (7). Our objective was to measure the in vitro activity of
VT-1129 against cryptococcal isolates, including members of the
C. neoformans and C. gattii species complexes. The potency of this
investigational agent against C. neoformans was compared to that
of fluconazole; we also included strains with reduced susceptibil-
ity to this azole in our study.

VT-1129 powder was provided by Viamet Pharmaceuticals,
Inc. (Durham, NC), and fluconazole powder was obtained from
Pfizer (New York, NY). Stock solutions were prepared in dimethyl
sulfoxide (DMSO) and were stored frozen at �70°C. Further di-
lutions were prepared in DMSO and RPMI broth. A total of 180
clinical C. neoformans isolates were used in this study, including
100 from HIV-positive patients in South Africa and 80 collected
from institutions in North America (8). In addition, 321 isolates of

Cryptococcus gattii from Africa, Australia, and North America
were also used to evaluate the activity of VT-1129 against this
species (9, 10). The molecular types of 300 of the C. gattii isolates
were further identified by multilocus sequence typing (MLST) as
previously described (9–11). The MLST data are available with-
in the MLST database (http://mlst.mycologylab.org/defaultinfo
.aspx?page�CG). Testing was performed by broth microdilution
according to the Clinical and Laboratory Standards Institute
M27-A3 reference standard (12). Testing was performed indepen-
dently by the Mycotic Diseases Branch of the Centers for Disease
Control and Prevention (CDC) and the Fungus Testing Labora-
tory of the University of Texas Health Science Center at San An-
tonio (UTHSCSA). All VT-1129 MIC values were determined vi-
sually as the lowest drug concentrations at which there were 50%
and 100% inhibitions of growth compared to the growth controls
after 72 h of incubation at 35°C. For fluconazole, 50% inhibition
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FIG 1 Chemical structure of VT-1129.
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of growth was the endpoint used. The fluconazole MICs for iso-
lates tested at the CDC had been previously determined (8), while
fluconazole and VT-1129 susceptibility testing procedures were
performed concurrently at UTHSCSA. Quality control isolates
Candida parapsilosis ATCC 22019 and Candida krusei ATCC 6058
were included on each day of testing. The MIC range, modal MIC,
MIC50, MIC90, and geometric mean (GM) MIC values were de-
termined. The differences in GM MIC values were assessed for
significance by a paired t test. P values of �0.05 were considered
significant.

Overall, VT-1129 demonstrated potent activity against C. neo-
formans with MIC values ranging between �0.015 and 2 �g/ml at

FIG 2 MIC distributions of VT-1129 and fluconazole against Cryptococcus
neoformans and C. gattii isolates. (A) Percentage of isolates at different VT-
1129 and fluconazole MIC levels against 180 C. neoformans isolates. (B) Per-
centage of isolates at different MIC levels for VT-1129 at the lower concentra-
tion range tested against 54 C. neoformans isolates. (C) Percentage of isolates at
different VT-1129 MIC levels against 321 C. gattii isolates. VT-1129 MICs
using the 50% inhibition of growth endpoint are shown by the gray bars and
100% inhibition by the white bars, and fluconazole MICs at 50% inhibition are
shown by the black bars.
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the 50% inhibition of growth endpoint and between �0.015 and 4
�g/ml at the 100% endpoint (Table 1). VT-1129 was also signifi-
cantly more potent than fluconazole against C. neoformans, as
evident by the lower MIC range and MIC50 and MIC90 values. In
addition, the VT-1129 GM MICs at both the 50% and 100% inhi-
bition endpoints (0.0271 and 0.2052 �g/ml, respectively) were
significantly lower than that of fluconazole (2.280 �g/ml; P �
0.001). The MIC distributions for VT-1129 and fluconazole
against the C. neoformans isolates are shown in Fig. 2A and B.
Against the 31 isolates with elevated fluconazole MICs (�8 �g/ml
based on the MIC90 value for this azole), VT-1129 maintained
potent activity. With the 50% inhibition endpoint, the VT-1129
MIC50, MIC90, and GM MIC values were 0.030, 0.125, and 0.0506
�g/ml, respectively, while at the 100% inhibition endpoint, these
values were 0.5, 1, and 0.3818 �g/ml. The in vitro potency ob-
served with VT-1129 against C. neoformans clinical isolates was
also consistent between the two laboratories with similar MIC50,
MIC90, and GM MIC values. In fact, the modal MIC and MIC50

values using the 50% inhibition endpoint were both �0.015
�g/ml for each laboratory. Because many of the VT-1129 MICs
were below the lowest concentration tested, another group of 54
clinical isolates, with no overlap with the first group, was tested at
UTHSCSA using a lower concentration range (0.0005 to 0.25 �g/
ml). As shown in Table 1, the modal MIC, MIC50, and GM MIC
values were lower with the 50% inhibition endpoint at this lower
concentration range than at the higher concentration range (0.015
to 8 �g/ml).

Potent in vitro activity was also observed for VT-1129 against
C. gattii with MIC values ranging between �0.015 and 1 �g/ml at
the 50% inhibition of growth endpoint and between 0.06 and �8
�g/ml at the 100% endpoint (Table 2 and Fig. 2C). Similar to the
results observed against C. neoformans, the potency of VT-1129
against C. gattii was observed by both laboratories, although the
values were somewhat higher for the isolates tested at the CDC.
This may be a reflection of the larger number of strains that were
tested by this laboratory (n � 300) than were tested at UTHSCSA
(n � 21). Previous studies have shown that C. gattii antifungal
susceptibility patterns vary according to the molecular type of the
isolate, with VGII isolates generally having higher azole MIC val-
ues. This was largely true for VT-1129 as well. At 50% inhibition,
the MIC50, MIC90, and GM MIC values for VGIV isolates were the
lowest (0.015, 0.06, and 0.0253 �g/ml, respectively) followed by
those for the VGI isolates (0.03, 0.125, and 0.0432 �g/ml, respec-
tively) (Table 3). The VGII isolates and VGIII isolates had the
highest MIC50, MIC90, and GM MIC values, but they were only 1
to 3 dilutions higher than those of the VGI isolates. Similar results

TABLE 2 VT-1129 MICs against Cryptococcus gattii isolatesa

Parameter

MIC for agent (endpoint)

Cumulative (n � 321) CDC (n � 300) UTHSCSA (n � 21)

VT-1129 (50%) VT-1129 (100%) VT-1129 (50%) VT-1129 (100%) VT-1129 (50%) VT-1129 (100%)

Range �0.015–1 0.06–�8 �0.015–1 0.06–�8 �0.015–0.25 0.06–1
Mode 0.125 1 0.25 1 0.125 0.25
MIC50 0.125 1 0.125 1 0.06 0.25
MIC90 0.25 2 0.25 2 0.125 0.5
GM MICb 0.0782 0.7573 0.0804 0.8112 0.0534 0.2842
a All MICs were measured after 72 h of incubation at 35°C and read at 50% and 100% inhibition of growth compared to growth control.
b GM MIC, geometric mean MIC.

TABLE 3 VT-1129 MICs against Cryptococcus gattii isolates by
molecular typea

Endpoint

MIC (�g/ml)

50% 100%

VGI (n � 45)
Range �0.015–0.5 0.125–8
Mode 0.015 0.25
MIC50 0.03 0.5
MIC90 0.125 1
GM MICb 0.0432 0.4019

VGII (n � 7)
Range 0.06–0.25 0.5–2
Mode 0.25 0.5–1
MIC50 0.25 1
MIC90 0.25 1
GM MIC 0.1506 0.8203

VGIIa (n � 104)
Range 0.06–0.5 0.5–2
Mode 0.125 1
MIC50 0.125 1
MIC90 0.25–2 2
GM MIC 0.1332 0.9477

VGIIb (n � 20)
Range 0.06–0.5 0.5–2
Mode 0.125–0.25 2
MIC50 0.125 2
MIC90 0.25 2
GM MIC 0.1761 1.319

VGIIc (n � 32)
Range 0.06–1 0.5–4
Mode 0.25 2
MIC50 0.25 2
MIC90 0.25 2
GM MIC 0.2187 1.874

VGIII (n � 20)
Range �0.015–0.25 0.25–2
Mode 0.125 1
MIC50 0.125 1
MIC90 0.25 1
GM MIC 0.1111 0.8123

VGIV (n � 72)
Range �0.015–0.25 0.125-�8
Mode 0.015 0.5
MIC50 0.015 0.5
MIC90 0.06 2
GM MIC 0.0253 0.6019

a All MICs were measured after 72 h of incubation at 35°C. VT-1129 MICs were read at
50% and 100% inhibition of growth compared to growth control.
b GM MIC, geometric mean MIC.
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were also observed when the 100% growth inhibition endpoint
was used.

In summary, VT-1129 demonstrated excellent in vitro activity
against Cryptococcus species, including members of the C. neofor-
mans and C. gattii species complexes. This activity was also main-
tained against isolates with reduced susceptibility to fluconazole.
Although VT-1129 was not directly compared to antifungals other
than fluconazole, its activities against Cryptococcus species were
similar to those previously reported for amphotericin B and the
extended spectrum azoles, posaconazole, voriconazole, and isavu-
conazole (13–18). These data suggest that VT-1129 may be a
promising agent against Cryptococcus species. VT-1129 phase 1
studies are now under way to establish the safety and pharmaco-
kinetic profile necessary for phase 2 studies in patients with cryp-
tococcal meningitis.
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