
PC945 is a novel antifungal agent being developed as

an inhalation therapy for the treatment of

aspergillosis. This study examined the activity of

PC945 on azole sensitive and resistant Aspergillus

fumigatus (A. fumigatus) strains as a topical

monotherapy or combined with posaconazole in vitro

using a model of human alveoli and in vivo using A.

fumigatus-infected immunocompromised mice.

Introduction

In vitro and in vivo anti-fungal activity of PC945, a novel azole, on

azole sensitive and resistant Aspergillus fumigatus strains as a

topical monotherapy or in combination with oral posaconazole

For the in vitro study, a model of human alveoli was constructed in

transwells consisting of a bilayer of human alveolar epithelial and

endothelial cells (Hope, W.W. et al, Journal of Infectious Diseases, 2007).

PC945 (0.1 μg/mL azole sensitive strain; 1 μg/mL azole resistant strain)

was added as monotherapy once/daily on days 0, 1 and 2 to the epithelial

compartment or was combined with posaconazole (0.01 μg/mL azole

sensitive strain; 0.1 μg/mL azole resistant strain) added to the endothelial

compartment. Transwells were infected with azole sensitive (NCPF2010)

or resistant (TR34/L98H Paris) A. fumigatus at a concentration of 1 x 104

spores mL-1, one hour after treatment on day 0. Subsequently, levels of

galactomannan in the endothelial compartment were quantified by ELISA.

For the in vivo study, A/J mice (males, 5 weeks old) were dosed with

hydrocortisone (125 mg/kg, sc) on days 3, 2 and 1 before infection, and

with cyclophosphamide (250 mg/kg, ip) 2 days before infection and 1 day

after infection. On day 0, animals were infected intranasally with 30 μL of

the spore suspension of A. fumigatus (ATCC 13073) at a concentration of

1.67 × 108 spores mL-1 of physiological saline. PC945 (0.4 mg/mL

suspended in isotonic saline) was given intranasally and posaconazole

(1mg/kg, po, in 20% PEG400) was given orally once/daily on days 1, 2, 3,

4, 5 and 6 after infection, and body weight and survival were monitored

daily up to day 7.

Methods 

In vitro effect of PC945 on azole resistant A. fumigatus

A similar pattern was observed for the azole resistant strain TR34-L98H,

with posaconazole (0.1 μg/mL) or PC945 (1 μg/mL) monotherapy weakly

inhibiting fungus invasion. In contrast, treatment with a combination of

PC945 and posaconazole provided much greater protection.

Figure 3. MIC and combination graphs for PC945 and reference

compounds

In Vivo effect of PC945 on azole sensitive A.fumigatus.

Furthermore, in vivo monotherapy with PC945 (0.4mg/ml) or

posaconazole (1.0mg/kg) showed limited benefit, however a combination

of PC945 and posaconazole showed marked effects on survival with 83%

mice surviving to Day 7 in A.fumigatus infected immunocompromised

mice.

Figure 4. In vivo experimental protocol

Figure 5. Kaplan-Meier plot of

survival post-infection
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Results

In this study, combination therapy of PC945 and posaconazole was
shown to inhibit azole-sensitive and azole-resistant A. fumigatus
growth to a greater extent than either compound as monotherapy.
PC945 therefore has the potential to be used in combination with
established oral antifungal drugs for the treatment of azole sensitive
and resistant A. fumigatus infection in humans.

Conclusions
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Dose
Study 

survivors

Median 

survival

Log-rank 

test

p value

(vs infection)

Infection

control
0/6 (0%) 5 days

Posacona

-zole

1.0

mg/kg

po

0/6 (0%) 6.5 days P<0.05

PC945

0.4

mg/mL

in

0/6 (0%) 6 days NS

PC945 +

Posacona

-zole

0.4

mg/mL

in

+

1.0

mg/kg

po

5/6 (83%) undefined P<0.0001

Table 1 Survival proportions (based on death)

In vitro effect of PC945 on azole sensitive A.fumigatus

Using the in vitro model of human alveoli, posaconazole (0.01 μg/mL;

endothelial compartment mimicking oral treatment) or PC945 (0.1 μg/mL;

epithelial compartment mimicking inhalation treatment) alone had only

mild inhibitory effects on azole sensitive A. fumigatus invasion whereas a

combination of PC945 and posaconazole achieved marked inhibition of

fungal invasion.

Figure 2. MIC and combination graphs for PC945 and reference

compounds

Figure 1. In vitro experimental protocol


