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We evaluated the efficacy of posaconazole against Candida tropicalis in a systemic infection model with
immunosuppressed mice. Posaconazole at 50 mg/kg of body weight/day prolonged the survival of mice and
reduced the fungal tissue burden of mice infected with any of the five strains tested, with the exception of one
strain that had a high MIC against this drug. Our results demonstrate the efficacy of posaconazole in the
treatment of invasive murine infection caused by C. tropicalis.

Candidiasis has become an important cause of nosocomial
bloodstream infections, with associated mortality rates as high
as 40% (10, 11). Candida tropicalis is the third or fourth most
commonly isolated species of Candida (5, 11). Although this
species is not considered more virulent than other Candida
species, such as C. albicans (7), it has been associated with
higher mortality rates in cancer patients (15). It is particularly
virulent in neutropenic hosts (10), and current therapies need
improvement.

Posaconazole (PSC) is active in vitro, similarly to itracon-
azole and voriconazole, against most Candida species (3), and
it is less likely to be involved in drug-drug interactions (9). PSC
is approved for the treatment of several filamentous fungus
infections and oropharyngeal candidiasis in immunocompro-
mised patients (14). However, there are no adequate clinical
data for making an evidence-based recommendation for treat-
ment of candidiasis infections other than oropharyngeal can-
didiasis (10).

To improve our knowledge of the part this drug can play
in the management of Candida infections, the present study
tested the efficacy of PSC in an immunocompromised murine
model of disseminated infection by C. tropicalis.

Seventeen clinical strains of C. tropicalis were used in the
study (Table 1). Susceptibility was determined using a refer-
ence method (2). The minimal fungicidal concentration (MFC)
was defined as that producing a 99.9% or greater reduction in
the number of CFU/ml (6). A hemocytometer was used to
adjust the desired fungal inoculum for both in vitro and in vivo
studies.

Male OF1 mice were used following the procedural stan-
dards approved by the Animal Welfare Committee of the Ro-
vira i Virgili University.

For survival and tissue burden studies, mice received 200
mg/kg of body weight of cyclophosphamide intraperitoneally
(i.p.) plus 150 mg/kg of 5-fluorouracil intravenously (i.v.) on
the same day of infection. PSC was purchased as Noxafil (Sche-
ring-Plough Ltd.). Five strains representing different in vitro

susceptibility patterns were chosen for the in vivo studies. Mice
were challenged with 1 � 105 CFU in 0.2 ml i.v. In previous
tests, this inoculum caused mortality rates of 75 to 100%
within 12 days of infection (data not shown). Groups of 10
mice were randomly established for survival and tissue bur-
den studies for each treatment and strain. The different
groups were treated with PSC at 50 mg/kg given orally (p.o.)
once daily (q.d.) (12) or 25 mg/kg given twice daily (b.i.d.).
Control animals received no treatment. All treatments be-
gan 24 h after challenge, and the therapy lasted for 5 days.
For survival studies, mice were checked daily for 15 days.
For tissue burden studies mice were killed 1 day after the
completion of treatment, the spleen and kidneys were asep-
tically removed and weighed, and the organs were homog-
enized in 1 ml of sterile saline. Serial 10-fold dilutions of the
homogenates were plated on Sabouraud dextrose agar, in-
cubated at 35°C, and examined daily for 3 days.

Mean survival time was estimated by the Kaplan-Meier
method and compared among groups using the log-rank test.
Colony counts in tissue burden studies were analyzed using the
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TABLE 1. Antifungal activity of posaconazole in vitro against 17
strains of C. tropicalis

Strain MIC-2a (�g/ml) MFCb (�g/ml)

8895 �16 �16
8896 0.125 �16
8897 0.06 �16
8898 0.125 �16
9726 0.5 �16
9727 �0.03 �16
10231 0.06 �16
10232 0.06 �16
10333 0.06 �16
10234 0.06 �16
10235 0.125 �16
10236 0.06 �16
10237 1 �16
10238 0.06 �16
10239 �0.03 1
10240 �0.03 �16
10241 0.125 �16

a The MIC-2 corresponds to 50% growth inhibition.
b The MFC corresponds to a 99.9% or greater reduction in CFU/ml.
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Mann-Whitney U test. A P value of �0.05 was considered
statistically significant.

A MIC higher than 16 �g/ml was observed only for strain
FMR 8895, while for the other strains PSC showed MICs of �1
�g/ml (Table 1). Representative strains with low, intermediate,
and high MICs were chosen for in vivo studies. Trailing growth
effects and MFCs higher than 16 �g/ml were observed for all
the strains tested, with the exception of strain FMR 10239,
which was also chosen for the in vivo studies.

Both PSC regimens significantly prolonged survival (Fig. 1)
and reduced fungal tissue burdens in kidneys and spleen (Fig.
2) of mice relative to the control group (P � 0.05) for all the
strains with the exception of FMR 8895. Fungal tissue burden
reduction was greater for strain FMR 10239 than for the other

strains for both organs and for both PSC regimens tested (P �
0.05). No statistical differences were observed in survival or
tissue burden between mice treated with PSC at 50 mg/kg q.d.
and those treated with PSC at 25 mg/kg b.i.d.

In the present study, we selected C. tropicalis isolates with
different susceptibility patterns to PSC in order to compare the
efficacy of this drug against them in vivo. The high prevalence
of trailing growth effects is well known among C. tropicalis
isolates in in vitro tests for azole drugs (1). The correct reading
of the MICs avoids their misclassification into the resistant
category, although the fact that many isolates of this species
retain the ability to grow, even at high concentrations of the
drug, is a matter for concern.

Dividing daily PSC intakes into various dosages has been

FIG. 1. Cumulative mortality of mice infected with C. tropicalis FMR 8895 (A), FMR 9726 (B), FMR 9727 (C), FMR 10237 (D), or FMR
10239 (E). PSC50, posaconazole at 50 mg/kg p.o., q.d.; PSC25, posaconazole at 25 mg/kg p.o., b.i.d. The footnote letter a indicates P � 0.05
versus control.
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shown to increase the absorption of this drug in humans (4, 8).
In this study, however, no statistical differences were observed
between single and divided dosage regimens.

PSC has been described as a fungistatic against C. tropicalis
(13), which agrees with the results of this study, in which a low
MFC was observed for only 1 out of 17 strains. The higher
activity observed in vitro for this strain (FMR 10239) also
corresponded to a higher fungal tissue burden reduction in
vivo. Despite the high MFCs in this study, PSC showed efficacy
in the treatment of C. tropicalis infection for all the strains
tested, with the exception of the strain that showed a high MIC
in vitro for this drug (FMR 8895).

Our results suggest that trailing growth effects and high
MFCs observed for many strains of C. tropicalis are not pre-
dictive of a reduced efficacy of PSC in vivo against this species,
and only a correlation between a high MIC and a poor re-
sponse in vivo was observed for this drug. PSC was effective

against most strains of C. tropicalis tested and merits further
investigation in order to develop future effective treatments for
C. tropicalis disseminated infections.
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FIG. 2. Effects of antifungal treatments on tissue burdens of C.
tropicalis FMR 8895, FMR 9726, FMR 9727, FMR 10237, and FMR
10239 in kidneys (A) and spleens (B) of mice. PSC50, posaconazole at
50 mg/kg p.o., q.d.; PSC25, posaconazole at 25 mg/kg p.o., b.i.d. The
footnote letter a indicates P � 0.05 versus control. Horizontal lines in
scatter plots indicate mean values.
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