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The in vitro activity of the new antifungal drug pneumocandin L-743,872 against 55 isolates of clinically
important molds was examined by an adapted macrobroth dilution method for yeasts. Pneumocandin L-
743,872 exhibited in vitro antifungal activity against Alternaria sp., Aspergillus flavus, Aspergillus fumigatus,
Curvularia lunata, Exophiala jeanselmei, Fonsecaea pedrosoi, Paecilomyces variotii, and Scedosporium apiosper-
mum. The drug appeared to lack significant in vitro inhibitory activity against Fusarium oxysporum, Fusarium
solani, Rhizopus arrhizus, Paecilomyces lilacinus, and Scedosporium prolificans.

The incidence of fungal infections in immunocompromised
hosts has increased significantly in the last 20 years (10). Al-
though the number of serious infections caused by opportunis-
tic molds is small compared with the number caused by yeasts,
they can be extremely difficult to manage. There are few spe-
cific guidelines and few available drugs for treatment of these
infections. Evaluation of new antifungal agents through in vitro
susceptibility testing can help establish guidelines for the po-
tential clinical application of new therapies.

L-743,872 represents a new class of antifungal drugs that
appear to target 1,3-B-glucan synthase and its function in the
synthesis of the fungal cell wall. This drug is a water-soluble
pneumocandin with potent activity against Candida species,
including fluconazole-resistant isolates (6) and Torulopsis (Can-
dida) glabrata (9). It has been shown previously that this com-
pound has potent in vitro activity against Aspergillus fumigatus
(2). In vivo murine studies have also confirmed L-743,872 to be
a potent antifungal drug for the treatment of histoplasmosis
(4), aspergillosis (8), and disseminated candidiasis (3). How-
ever, few data are available on its activity against a broader
spectrum of clinically important molds. Recent progress in the
development of guidelines for antifungal susceptibility testing
of yeasts can be applied to in vitro susceptibility testing of
various filamentous fungi (1, 7).

In this study, the effectiveness of L.-743,872 against 55 iso-
lates of clinically important molds was examined by adapting a
macrobroth dilution method used for yeasts (5).

Materials and methods. (i) Test organisms. Fifty-five clini-
cal isolates of filamentous fungi were evaluated in this study.
The fungal isolates included one isolate of Alternaria sp. (150.95),
eight isolates of Aspergillus flavus (112.96, 127.89, 234.86, 141.88,
107.96, 101.91, 156.90, and 103.86), eight isolates of Aspergillus
fumigatus (168.95, 165.86, 153.90, 104.96, 166.95, 148.90, 101.90,
and 138.89), four isolates of Curvularia lunata (328.86, 141.90,
110.90, and 146.90), two isolates of Exophiala jeanselmei var.
lecanii-corni (308.96 and 139.90), four isolates of Fonsecaea
pedrosoi (109.95, 106.95, 142.86, and 158.90), five isolates of
Fusarium oxysporum (165.89, 164.89, 290.86, 161.86, and 114.86),
five isolates of Fusarium solani (127.91, 152.89, 101.95, 145.95,
and 130.88), five isolates of Paecilomyces lilacinus (137.90,
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135.90, 106.96, 105.91, and 118.96), two isolates of Paecilomy-
ces variotii (112.95 and 136.95), five isolates of Rhizopus arrhi-
zus (117.89, 170.89, 182.88, 127.88, and 181.88), four isolates of
Scedosporium apiospermum (140.88, 332.86, 287.86, and 128.91),
and two isolates of Scedosporium prolificans (114.87 and DT229).
Aspergillus flavus and Aspergillus fumigatus isolates were tested
three times; all other isolates were tested twice, on different
days, except for Alternaria sp. and E. jeanselmei isolates, which
were each tested once.

(ii) Antifungal agent. The pneumocandin L-743,872 was
provided by Merck as a pure powder. A stock solution with a
concentration of 10,000 pwg/ml was prepared in sterile distilled
water.

(iii) Medium. Antifungal susceptibility testing was per-
formed in glutamine-supplemented, sodium bicarbonate-free
RPMI-1640 medium (Sigma) buffered to pH 7.0 with 0.165 M
morpholinepropanesulfonic acid (MOPS).

(iv) Broth macrodilution method. Macrodilution broth as-
says were performed as previously described (7). Drug dilu-
tions were prepared at 10 times the strength of the final con-
centrations by an additive drug dilution schema designed to
reduce pipetting errors (5). The 10X drug dilutions were dis-
pensed as 0.1-ml volumes into sterile polystyrene tubes (12 by
75 mm; Falcon 2054; Becton Dickinson) and stored at —20°C
until used. Stored drug dilutions were used within 2 weeks.
Fungi were grown on potato dextrose agar at 30°C and sub-
cultured twice to ensure viability. After adequate sporulation
occurred (4 to 12 days), spores were harvested by flooding
colonies with a sterile solution consisting of 0.85% NaCl and
0.05% Tween 80 in distilled water. Inoculum suspensions of
10° CFU/ml were prepared by a hemocytometric procedure,
diluted 1:100 in NaCl-Tween solution, and then diluted 1:20 in
RPMI 1640 medium to obtain an inoculum of approximately
0.5 X 10° to 2.5 X 10> CFU/ml. Inoculum size for all tests was
verified by plating 10 pl of each inoculum onto a Sabouraud
dextrose agar plate, incubating the plates at 30°C, and enumer-
ating the resultant growth. Each MIC tube was inoculated with
0.9 ml of the fungal inoculum; this step yielded the final range
of concentrations (0.09 to 100 wg/ml). All tubes were incubated
without agitation at 30°C, and readings were taken when good
growth in the control tube was evident. The MIC was defined
as the lowest drug concentration yielding turbidity (noted vi-
sually) less than or equal to that corresponding to 80% inhi-
bition compared with the growth control tube (7).
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TABLE 1. In vitro activity of L-743,872 against
55 clinically important molds

MIC (pg/ml)

Species - Inoculum

(no. of isolates tested) Geometﬂnc Range (CFU/ml)

mean'

Alternaria sp. (1) =0.09 =0.09 1.2 x 10°
Aspergillus flavus (8) 020 =0.09-3.12 0.6 X 103-2.0 X 103
Aspergillus fumigatus (8) =0.09 =0.09 1.1 x10>-2.8 x 10°
Curvularia lunata (4) 0.38  =0.09-0.78 0.8 x 10°-1.3 x 103

Exophiala jeanselmei (2) 1100 0.39-3.12 22 % 10°
Fonsecaea pedrosoi (4) 0.13¢  =0.09-0.19 0.3 X 103-2.1 X 103
Fusarium oxysporum (5) 75.78 50->100 0.5 X 10°-2.2 x 10°
Fusarium solani (5) 59.46 50->100 0.6 X 10°-1.1 x 10°
Paecilomyces lilacinus (5) 49.98 3.12->100 1.1 X 103-2.6 X 10%
Paecilomyces variotii (2) =0.09 =0.09 1.5 X 103-2.3 x 103
Rhizopus arrhizus (5) >100¢ >100 0.6 X 10°~1.3 x 10°
Scedosporium apiospermum (4) 0.38 0.19-0.78 0.2 X 103-0.8 x 103
Scedosporium prolificans (2) 8.83 6.25-12.5 0.8 x 10>-1.1 x 10°

“ Unless otherwise noted, incubation was for 72 h at 30°C.
? Incubation was for 144 h at 30°C.

¢ Incubation was for 120 h at 30°C.

¢ Incubation was for 24 h at 30°C.

(v) Analysis of the results. Geometric-means MICs were
determined for each of the fungal groups.

Results and discussion. Most isolates produced adequate
growth within 72 h. Isolates of R. arrhizus were interpreted at
24 h. Isolates of Fonsecaea pedrosoi and E. jeanselmei were
interpreted at 120 and 144 h, respectively. The MIC range and
the geometric-mean MIC of L-743,872 for each fungal species
are summarized in Table 1. No variation in MIC was found in
any of the replicate tests. The geometric-mean MICs of L-
743,872 were as follows: 0.20 and <0.09 pg/ml for eight isolates
each of Aspergillus flavus and Aspergillus fumigatus, respec-
tively; 0.38 pg/ml for four isolates of C. lunata; 1.10 pg/ml for
two isolates of E. jeanselmei; 0.13 wg/ml for four isolates of
Fonsecaea pedrosoi; 75.78 and 59.49 pg/ml for five isolates each
of Fusarium oxysporum and Fusarium solani, respectively; 49.98
and =0.09 pg/ml for five and two isolates of P. lilacinus and
P. variotii, respectively; >100 pg/ml for five isolates of R. ar-
rhizus; and 0.38 and 8.83 pg/ml for four and two isolates each
of S. apiospermum and S. prolificans, respectively. Alternaria sp.
showed an L-743,872 MIC of =0.09.

There is continued interest in identifying methods that can
be standardized for in vitro antifungal susceptibility testing of
molds (1, 7). We have detailed the method used in this study,
including determination of end points, so that our results can
be compared with those obtained by other methods. The meth-
odology used in this study to prepare the inocula of filamen-
tous fungi yielded between 0.2 X 10® and 2.8 X 10> CFU/ml.
Only three inocula had sizes outside the range recommended
by the National Committee for Clinical Laboratory Standards
in the performance of antifungal susceptibility testing of yeasts
(5): one isolate of S. apiospermum (0.2 X 10> CFU/ml), one
isolate of Aspergillus fumigatus (2.8 X 10> CFU/ml), and one
isolate of P. lilacinus (2.6 X 10> CFU/ml). As found by Pujol et
al. (7), the widest variation occurred with isolates of Fusarium
spp. (Table 1).

Clear MIC 80% end points were observed for Alternaria sp.,
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Aspergillus fumigatus, E. jeanselmei, Fonsecaea pedrosoi, Fusar-
ium oxysporum, Fusarium solani, P. lilacinus, P. variotii, R. ar-
rhizus, S. apiospermum, and S. prolificans. Persistent partial
inhibition (trailing end points) near the 80% level made end
point interpretation less obvious for Aspergillus flavus and C.
lunata. However, antifungal activity against these species was
clearly present. Further testing of in vivo efficacy may clarify
the significance of trailing end points for these species (2).

Our results showed that 1.-743,872 has in vitro activity against
Alternaria sp., Aspergillus flavus, Aspergillus fumigatus, C. lu-
nata, E. jeanselmei, Fonsecaea pedrosoi, P. variotii, and S. apio-
spermum. In contrast, the drug appears to lack strong in vitro
inhibitory activity against Fusarium oxysporum, Fusarium so-
lani, R. arrhizus, P. lilacinus, and S. prolificans.

In conclusion, these results suggest that 1.-743,872 should be
considered for study in the treatment of certain mold infec-
tions. Clinical experience will be needed to confirm the efficacy
of L-743,872 in the treatment of infections caused by molds
that are inhibited in vitro by L-743,872. Further in vitro testing
involving additional filamentous fungi is also warranted.

REFERENCES

1. Espinel-Ingroff, A., K. Dawson, M. Pfaller, E. Anaissie, B. Breslin, D. Dixon,
A. Fothergill, V. Paetznick, J. Peter, M. Rinaldi, and T. Walsh. 1995. Com-
parative and collaborative evaluation of standardization of antifungal sus-
ceptibility testing for filamentous fungi. Antimicrob. Agents Chemother. 39:
314-319.

2. Fothergill, A. W., D. A. Sutton, and M. G. Rinaldi. 1996. Antifungal suscep-
tibility testing of Merck L-743,872 against a broad range of fungi, abstr. F29,
p. 105. In Abstracts of the 36th International Conference on Antimicrobial
Agents Chemotherapy. American Society for Microbiology, Washington,
D.C.

3. Najvar, L., A. Fothergill, M. Luther, and J. Graybill. 1996. Efficacy of
L-743,872 (872) in murine disseminated candidiasis, abstr. F38, p. 106. In
Abstracts of the 36th International Conference on Antimicrobial Agents
Chemotherapy. American Society for Microbiology, Washington, D.C.

4. Najvar, L., J. Graybill, E. Montalbo, F. Barchiesi, and M. Luther. 1996.
Evaluation of L-743,872 (872) in the treatment of murine histoplasmosis,
abstr. F43, p. 107. In Abstracts of the 36th International Conference on
Antimicrobial Agents Chemotherapy. American Society for Microbiology,
Washington, D.C.

5. National Committee for Clinical Laboratory Standards. 1995. Reference
methods for broth dilution antifungal susceptibility testing for yeasts. Ten-
tative standard M27-T. National Committee for Clinical Laboratory Stan-
dards, Villanova, Pa.

6. Nelson, P. W., M. Lozano-Chiu, and J. H. Rex. 1996. In vitro activity of
L-743,872 against putatively amphotericin B (AmB) and fluconazole (Flu)-
resistant Candida isolates, abstr. F28, p. 104. In Abstracts of the 36th Inter-
national Conference on Antimicrobial Agents Chemotherapy. American So-
ciety for Microbiology, Washington, D.C.

7. Pujol, L, J. Guarro, C. Llop, L. Soler, and J. Fernandez-Ballart. 1996.
Comparison study of broth macrodilution and microdilution antifungal sus-
ceptibility tests for the filamentous fungi. Antimicrob. Agents Chemother.
40:2106-2110.

8. Smith, J. G., G. K. Abruzzo, C. J. Gill, A. M. Flattery, L. Kong, H. Rosen, H.
Kropp, and K. Bartizal. 1996. Evaluation of pneumocandin L-743,872 in
neutropenic mouse models of disseminated candidiasis and aspergillosis,
abstr. F41, p. 107. In Abstracts of the 36th International Conference on
Antimicrobial Agents Chemotherapy. American Society for Microbiology,
Washington, D.C.

9. Vazquez, J. A., D. Boikov, M. E. Lynch, and J. D. Sobel. 1996. In-vitro
antifungal activity of L-743,872, a new pneumocandin, against sensitive and
resistant Torulopsis and Candida species, abstr. F30, p. 105. In Abstracts of
the 36th International Conference on Antimicrobial Agents Chemotherapy.
American Society for Microbiology, Washington, D.C.

10. Wheat, L. J. 1994. Fungal infections in the immunocompromised host, p.
211-237. In R. H. Rubin and L. S. Young (ed.), Clinical approach to infec-
tion in the compromised host, vol. 3. Plenum Publishing Corporation, New
York, N.Y.



