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Outbred ICR mice were immune suppressed either with hydrocortisone or with 5-fluorouracil and were infect-
ed intranasally with Aspergillus fumigatus. Beginning 3 days before infection some groups of mice were given re-
combinant human granulocyte colony-stimulating factor (G-CSF), SCH56592 (an antifungal triazole), or both.
Corticosteroid-pretreated mice responded to SCH56592 and had reduced counts in lung tissue and prolonged
survival. In these mice, G-CSF strongly antagonized the antifungal activity of SCH56592. Animals treated with
both agents developed large lung abscesses with polymorphonuclear leukocytes and large amounts of Aspergil-
lus. In contrast, mice made neutropenic with 5-fluorouracil and then infected with A. fumigatus conidia bene-
fited from either G-CSF or triazoles, and the effect of the combination was additive rather than antagonistic.
Host predisposing factors contribute in different ways to the outcome of growth factor therapy in aspergillosis.

Aspergillus species are molds which are ubiquitous and which
grow rapidly in most culture media. Humans are infected after
they inhale Aspergillus conidia, which rapidly convert to myce-
lia (3). Aspergillus fumigatus is the most virulent of these spe-
cies, but it still rarely attacks the immune-competent host (3,
5, 7, 9, 16, 18, 22, 23, 27, 28). Aspergillus conidia are readily
killed by alveolar macrophages, and hyphae are readily killed
by polymorphonuclear leukocytes (PMNs) (12, 14, 24, 37, 38).
The immune-competent host can deal with large numbers of
Aspergillus conidia, but invasive aspergillosis is a dreaded com-
plication of immune suppression. Chief among the predispos-
ing factors are neutropenia and corticosteroid use (3, 4, 10, 11,
24, 28–30). Steroids markedly increase the number of circulat-
ing neutrophils (PMNs) in the peripheral blood, but they im-
pairtheirresponsetochemotaxinsandalsoimpairmonocytepha-
gocytic and microbicidal activities against Aspergillus hyphae
(13). In addition, cytotoxic agents cause sustained neutropenia,
which also allows overgrowth and invasion of Aspergillus (1, 8,
11, 17, 27, 28).

Granulocyte colony-stimulating factor (G-CSF) is a recom-
binant human hormone which induces the bone marrow to
accelerate the production of PMNs and also to increase their
microbicidal activity (34, 35, 40, 41). G-CSF may be useful both
in neutropenic patients, with whom most clinical studies have
been done, and in patients with normal numbers of PMNs by
further increasing the numbers and activity of the PMNs. Also,
G-CSF may improve the effects of antifungal drugs (41). In
murine candidiasis, we found that the benefit of G-CSF is
additive when it is given with fluconazole antifungal therapy
(21). Corticosteroids in vitro impair the ability of PMN to
damage Aspergillus hyphae. G-CSF ameliorates this effect (34).
Likewise, G-CSF in vitro corrects a serum-mediated suppres-
sive effect of neutrophil-mediated killing of A. fumigatus in
some children with human immunodeficiency virus (HIV) in-
fection (33). When administered in vivo to healthy subjects,
G-CSF activates PMNs so that their level of killing of A. fu-

migatus increases as much as 15-fold (25). In neutropenic mice
intravenously infected with A. fumigatus, G-CSF is beneficial in
prolonging survival, but it is less helpful in mice pretreated
with corticosteroids (32).

Despite the studies described above, however, there is no
clear evidence that G-CSF benefits patients with aspergillosis.
In some trials, G-CSF was administered with other antifungal
therapy in open studies (15). In a recent large review, Geller
(19) found no evidence from multiple randomized prospective
trials that there were significant reductions in fungal infections
in patients with acute myelocytic leukemia given G-CSF.
Therefore, in the present studies we sought to clarify whether
G-CSF alone or combined with a novel broad-spectrum tria-
zole, SCH56592, offered any benefit in vivo. For these studies
we used two different murine models of pulmonary invasive
aspergillosis.

MATERIALS AND METHODS

Drug. SCH56592 is an antifungal triazole with considerable activity in vitro
and in vivo against A. fumigatus in mice (20). SCH56592 was obtained from the
Schering Plough Research Institute and was prepared in carboxymethyl cellu-
lose.

Pathogen. A. fumigatus 94-2766, a clinical isolate, was maintained on Sab-
ouraud agar. The MIC of SCH56592 (Schering) for this organism was ,0.03
mg/ml at 24 h and at 0.06 mg/ml at 48 h by the method adapted by the National
Committee for Clinical Laboratory Standards for molds (31). Conidia were
induced by culturing the mold on sporulation agar plates at room temperature.
Conidia were harvested by flooding the plate with water and disrupting the
culture with a magnetic spinning bar. Conidia and mycelial fragments were
filtered through sterile nylon wool to separate the mycelial fragments, and the
conidia were washed, counted with a hemacytometer, and suspended in water at
the desired inoculum per 0.60 ml. The inoculum size was confirmed by quanti-
tative serial dilution cultures, and the viable inoculum was recorded.

Mice. Outbred ICR male mice weighing approximately 30 g were obtained
from Charles River Laboratories. Mice were housed in groups of five per cage
and were given food and water ad libitum. For infection, mice were briefly
anesthetized with ketamine. A 6-ml droplet containing A. fumigatus conidia was
placed on the nares while the diaphragm was compressed. The diaphragm was
released and the mouse inhaled the droplet.

Immune suppression and treatment. Cytotoxic chemotherapy was used to
predispose one set of mice, and corticosteroid pretreatment was used to predis-
pose the other. For the model of neutropenia, cyclophosphamide was adminis-
tered at 200 mg/kg of body weight intraperitoneally on the day of infection.
5-Fluorouracil was given to the mice intravenously at 150 mg/kg, also on the day
of infection. These mice were considered predisposed by neutropenia. In prior
studies we found that the peripheral blood PMN count was ,100/ml for 10 or
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more days after treatment. G-CSF was administered intraperitoneally at 125,
250, 500, or 600 mg/kg/dose daily beginning on day 23 and continuing through
day 5 after infection. With this regimen, we found that peripheral blood PMN
counts could be raised to approximately 30,000/ml in a week of daily treatment
with 300 or 600 mg of G-CSF per kg. For corticosteroid pretreatment, hydrocor-
tisone was administered to mice at 100 mg/kg subcutaneously beginning on day
22 before infection and continuing for 3 days (39). These mice were considered
predisposed by steroids. In control studies with groups of three to five mice per
group, we found that administration of G-CSF beginning 3 days before infection
raised the mean peripheral blood neutrophil (PMN) count from 2.8 3 105 to
23 3 105/ml by 7 days of treatment. Recipients of hydrocortisone alone had
reduced mean peripheral blood PMN counts of 0.9 3 105/ml. Recipients of
G-CSF and hydrocortisone combined had a mean count of 86 3 105 PMNs/ml.
SCH56592 was prepared in carboxymethyl cellulose at 1, 5, 10, or 25 mg/kg and
was administered once daily in 0.2 ml by oral gavage from day 1 through day 9
after infection. In earlier studies we had found that 5 mg/kg was the minimal
protective dose and that 25 mg/kg was consistently protective (20). Peak con-
centrations of SCH56592 in serum, determined by high-performance liquid chro-
matography at Schering Plough, were 5 or 12 mg/ml after the administration of
single doses of 20 or 80 mg of SCH56592 per kg (data from Schering Plough
Research Institute). Bioassay values were slightly higher. The terminal half-life
of SCH56592 is approximately 20 h in mice.

Statistics. For studies of survival, data were analyzed by the log-rank and
Wilcoxon tests in two phases. In the first phase, tests that included data for all
treatment groups in a study were performed. If the results of these tests were
significant, then the relevant pairwise tests were carried out. For this second
phase of analysis, the error rate (alpha) was adjusted so that the overall error rate
for the entire study would be less than or equal to 0.05. Counts in tissue were
analyzed by both parametric and nonparametric methods. The parametric anal-
ysis consisted of a one-way analysis of variance of the natural logarithms of the
counts in tissue, followed by a multiple comparison test. The nonparametric
method consisted of a Kruskall-Wallis test followed by pairwise Wilcoxon rank
sum tests. As in the analysis of the survival data, for these pairwise comparisons
the error rate (alpha) was adjusted so that the overall error rate for the entire
study would be less than or equal to 0.05. Differences described as significant thus
met the criteria for pairwise comparisons, which are set to reflect a P value of
,0.05 for the entire study with multiple comparisons.

RESULTS

Neutropenic mice. In the neutropenic model our cytotoxic
regimen is sublethal, but it lowers the peripheral blood PMN
count to ,100/ml for 10 or more days after administration of
the dose. The parameter for efficacy was a reduction of the
counts in lung tissue. Four studies were done. In the first study
the inoculum was very high (.108 CFU) (Fig. 1A). In this study
the only regimens which significantly reduced the counts in
lung tissue were G-CSF at 125 and 500 mg/kg combined with
SCH56592 at 10 mg/kg. In a second study, with a lower infect-
ing dose of 1.3 3 107 CFU, SCH56592 at 10 mg/kg/day slightly
but significantly reduced the counts in lung tissue (Fig. 1B). G-
CSF at 125 mg/kg was ineffective when it was used alone, and
G-CSF did not benefit SCH56592 when G-CSF was combined
with SCH56592. G-CSF had no benefit when it was given alone
at 250 mg/kg. The combination of G-CSF and SCH56592 was
more effective than no treatment or treatment with either
agent alone. A third study was done with SCH56592 at a
dose of 5 mg/kg and G-CSF at a dose of 125 or 500 mg/kg.
SCH56592 and both combinations, but not G-CSF alone, re-
duced the counts significantly compared with those for the
controls (data not shown). Combined therapy was not superior
to G-CSF given alone.

The fourth study (Fig. 2) was a histopathologic examination
of the lungs of groups of three mice infected with 107 CFU and
treated with G-CSF at 600 mg/kg, SCH56592 at 25 mg/kg, both,
or neither. Mice were sacrificed after 6 days of treatment. In
this study the controls showed mononuclear infiltrates with
abundant hyphae (Fig. 2A). SCH56592 reduced the infiltrates
to a minimal amount (Fig. 2B). No hyphae were seen. Mice
treated with G-CSF had mycotic bronchitis and pneumonia,
with some PMNs and mononuclear cell infiltrates, and hyphe
were seen in the lungs of all three mice (Fig. 2C). Mice receiv-
ing combination therapy with G-CSF and SCH56592 showed

predominantly mononuclear cell infiltrates, with no hyphae
seen in any mice (Fig. 2D).

Corticosteroid-pretreated mice. We had found in earlier
studies that SCH56592 both prolonged survival and reduced
the lung tissue burden for corticosteroid-pretreated mice in-
fected with A. fumigatus (20 [two additional studies are re-
ported therein]). SCH56592 at either 5 mg/kg (Fig. 3A) or 25
mg/kg (Fig. 3B) significantly increased the survival rate for
infected mice. In contrast, G-CSF at 600 mg/kg/dose signifi-
cantly shortened survival compared with that for the controls
and abrogated the benefit of SCH56592. The effect was similar
with the higher inoculum of 1.3 3 108/mouse (Fig. 3A) or a
2-log lower dose (Fig. 3B). A study of tissue burden was done
in parallel with the study whose results are presented in Fig. 3A
(Fig. 4A). This showed a reduction in the counts in lung tissue
with SCH56592 at 5 mg/kg/dose and abrogation of that effect
by combined therapy with G-CSF. A second study (data not
shown) confirmed this. Follow-up studies of the counts in lung
tissue were done to explore the effects of lower infecting doses
of Aspergillus and lower doses of G-CSF (Fig. 4B and C). When
given at 600 mg/kg/day, G-CSF added no benefit to SCH56592
when SCH56592 was used at the marginally effective dosage
of 5 mg/kg/day (Fig. 4B). A lower G-CSF dose of 125 mg/kg
combined with SCH56592 at 1 mg/kg also showed that G-CSF

FIG. 1. Burden of A. fumigatus in lung tissue. Groups of seven mice each
were treated with G-CSF beginning on day 23 before infection, with cyclophos-
phamide at 200 mg/kg and 5-fluorouracil at 150 mg/kg on the day of infection,
and with SCH56592 beginning 1 day after infection. Treatment was stopped
on day 5 after infection, and mice were killed on day 6 after infection. (A)
Mice were infected with .108 conidia, and only combined (Comb) treatment
with SCH56592 at 10 mg/kg/dose and GCSF at 125 or 500 mg/kg significantly
reduced tissue burden below that for the untreated controls. (B) Mice were
infected with 3.7 3 107 CFU, and the effects of G-CSF at 125 or 250 mg/kg alone,
SCH56592 alone, and the combined (Comb) treatment regimen of SCH56592
and G-CSF were evaluated; only the combined treatment regimen with G-CSF
at 250 mg/kg/day significantly lowered the lung tissue counts below that for the
untreated controls.
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gave no benefit and had no interaction with SCH56592 (Fig.
4C). Finally, because none of the preceding studies with inoc-
ula of between 107 and 108 CFU showed protection, we con-
ducted a study of the counts in lung tissue using an inoculum
of only 4.5 3 104 CFU, a sublethal challenge, and treatment
with SCH56592 at a high dosage of 25 mg/kg/day or G-CSF
at a dosage of 125 mg/kg/day, or both (Fig. 5). At 25 mg/kg,
SCH56592 markedly reduced the counts in tissue, and the
effect of G-CSF appeared to be worse than that of no treat-
ment, with higher counts found in the lung tissue of mice
treated with G-CSF. At the high dose of SCH56592 (25 mg/
kg), combined therapy again offered no benefit, and the effect
was similar to that of SCH56592 alone.

Finally, we examined the histopathology of lungs obtained
from groups of three mice each after 6 days of treatment with
the following: no treatment (controls), G-CSF at 600 mg/kg,
SCH56592 at 10 mg/kg, and combined therapy. Representative
tissue sections are shown in Fig. 6. All control mice had large
numbers of Aspergillus hyphae, with modest local, predomi-
nantly monocytic infiltrates, although some PMNs were pres-
ent. Mice given SCH56592 had similar cell infiltrates, but with
almost no fungi were seen. All mice given either G-CSF alone
or G-CSF combined with SCH56592 had dense abscesses com-

posed of PMNs and large numbers of fungal mycelia within the
necrotic abscesses.

DISCUSSION

G-CSF is one of the first recombinant growth factors to be-
come available for clinical use. Prospective, randomized, pla-
cebo-controlled trials with patients with acute myelocytic leuke-
mia have shown that G-CSF treatment shortens the time that
the PMN counts are ,500/ml, shortens the period of hospital-
ization for chemotherapy, and reduces the number of neutro-
penia-associated infections. However, the benefits appear to be
rather modest at best and are not consistent for all studies, at
least in patients with acute myelocytic leukemia (19). G-CSF in
vitro causes increased microbicidal activation of PMNs against
Staphylococcus aureus but not Candida albicans (35). In studies
with PMNs taken from volunteers treated with G-CSF, the G-
CSF caused an increase in the level of damage to Aspergillus
hyphae caused by PMNs compared with that for untreated
controls (25). However, it has been difficult to demonstrate
clinically that G-CSF plays a protective role in candidiasis or
aspergillosis.

A potential answer may be sought in reviewing the predis-

FIG. 2. Histopathology of lungs of neutropenic mice infected with 107 CFU conidia, treated from days 1 through 6, and killed. There were three mice per group.
Representative sections are shown at 3 440 magnification, with the inset at 3 1,000 magnification. The stain was hematoxylin and eosin combined with Gomori’s
methenamine silver. (A) Untreated control mice. Two mice had extensive mycotic bronchitis and one had minimal infiltrates, which were monocytic. Large numbers
of hyphae were seen invading the bronchioles in two mice (the inset shows hyphae invading a bronchiole; the solid arrow indicates hyphae). (B) Mice treated with
SCH56592 at 10 mg/kg/day. Minimal monocyte infiltrates were seen in two mice. No hyphae were seen. A lesion from one mouse is shown. (C) G-CSF at 600 mg/kg/day.
Many large collections of PMNs were seen in one mouse, and mycotic bronchitis and pneumonia were observed in the others. Abundant hyphae were seen in lesions
from all three mice (solid arrow). Some bacterial overgrowth is also apparent in this section. (D) G-CSF and SCH56592. Minimal mononuclear infiltrates were seen
in all three mice, with some PMNs seen in the lesions of one mouse. No hyphae were seen. A lesion is shown.
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posing factors for aspergillosis. Neutropenia absolutely re-
duces the number of circulating phagocytic cells, so there are
fewer cells to attack Aspergillus hyphae. The recovery of num-
bers of neutrophils and the activation of neutrophils, which is
accomplished by G-CSF, returns the host’s immune response
to a normal state and should restore (to some degree) host
defenses. In this context, we found an additive effect of G-CSF
and antifungal therapy with SCH56592 in all three studies.
Unlike amphotericin B, which activates macrophages, in ad-
dition to its direct antifungal effects, triazoles have relatively
little effect on the host’s immune response. Therefore, the
additive reduction of lung tissue burden in our studies reflects
increased PMN numbers and the activity of G-CSF and also
the antifungal activity of the triazole. Histopathologic studies
confirmed that mice given SCH56592 and combined treatment
with both SCH56592 and G-CSF had no demonstrable hyphae.
These studies support and extend those of Polak-Wyss (32),
who found that G-CSF and genaconazole (another broad-spec-
trum triazole) prolonged survival over that for the controls and
suggested that G-CSF combined with a low dose of genacon-
azole were superior to genaconazole alone.

In contrast, corticosteroids, whose use is another major pre-
disposing factor for aspergillosis, do not deplete the numbers
of PMNs in the peripheral blood but actually may increase
them. However, the PMNs and monocytes are somewhat dys-
functional at ingesting and killing microbes, including Aspergil-
lus conidia (13). PMNs and monocytes exposed to corticoste-
roids do not efficiently release tumor necrosis factor alpha and
do not move well toward chemotactic stimuli. Thus, patients
with AIDS, in whom progressive invasive aspergillosis is a
dreaded complication of end-stage disease, have dysfunctional
phagocytic cells and may also be receiving corticosteroid ther-
apy but often are not neutropenic (22).

In our studies, G-CSF was ineffective at low doses, and the
effect of concurrent therapy with G-CSF at higher doses
along with a triazole was either indifferent or antagonistic. The
causes for this are not entirely clear. However, the rise in
leukocyte counts and the development of large pulmonary
abscesses suggest a destructive process that is at least some-
what analogous to a period of vulnerability which occurs in
humans after recovery from neutropenia. At this point in the
infection the pneumonia caused by Aspergillus may actually
increase in size as large numbers of PMNs migrate to the site
of infection. If the foci of infection are near the pulmonary

FIG. 3. Survival after intranasal infection of groups of 10 mice with conidia
of A. fumigatus. Mice were treated with G-CSF at 600 mg/kg beginning on day 23
before infection and continuing through day 5 after infection. Hydrocortisone at
100 mg/kg was begun subcutaneously on day 22 before infection and was con-
tinued through day 1 after infection. SCH56592 was begun on day 1 and was
continued through day 5 after infection. h, control; {, G-CSF at 600 mg/kg; E,
SCH56592; ‚, G-CSF at 600 mg/kg and SCH56592. (A) Mice were infected with
1.3 3 108 CFU. Only SCH56592 at 5 mg/kg/day significantly prolonged
survival beyond that for untreated controls. (B) Mice were infected with 2.2 3
106 CFU. SCH56592 at 25 mg/kg/day alone prolonged survival. The response to
combined therapy was significantly shorter than that to therapy with SCH56592
alone.

FIG. 4. Lung tissue burden of A. fumigatus as CFU per gram of lung weight. (A) Mice were concurrently infected with those in the survival study (Fig. 3A) and
were infected with 1.3 3 108 CFU. Only SCH56592 at 5 mg/kg/day (SCH 5) significantly reduced the tissue burden. Slashed bars across the y axis indicate the minimum
detectable counts, usually 20 to 30 CFU/g of lung tissue. (B) Mice were infected with 4 3 107 CFU and were given G-CSF at 600 mg/kg/day beginning on day 23. The
G-CSF and combined (Comb) treatment groups had only seven mice because of cannibalism of several mice that succumbed early. No significant differences were seen,
although the result for SCH56592 alone was close to significance compared with the result for the controls. (C) Mice were infected with 107 CFU and were given either
SCH56592 at a low dose of 1 mg/kg/day (SCH 1), GCSF at 125 mg/kg/day, or both. No significant reduction in counts in tissue compared with the counts for untreated
controls was noted for any group.
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artery, there is a heightened risk of lethal hemorrhage (2, 6).
Furthermore, in patients with Aspergillus pneumonic processes
located near the pulmonary arteries, either during neutropenia
or after recovery, there is sufficient risk of hemorrhage that

very aggressive resectional surgery has been recommended (11,
26, 30). We suspect that the large necrotic foci in our cortico-
steroid-treated mice reflect a similar migration into areas of
Aspergillus infection and also that the PMNs, under the influ-
ence of steroids, are unable to kill the hyphae in these large
abscesses. Of interest, Polak-Wyss (32) found that cortisone-
pretreated mice infected intranasally had an increase in sur-
vival from a mean of 3.8 days to one of 10.7 days when a low
dose of G-CSF (1 mg/mouse) was used. However, as the G-
CSF dose was raised, the survival shortened progressively to
2.5 days when G-CSF was used at 5 mg/dose/mouse. This sug-
gests a narrow range for the therapeutic benefit of G-CSF, with
a strong adverse effect of higher doses of G-CSF. Polak-Wyss
(32) also found that genaconazole was protective in both neu-
tropenic and steroid-pretreated mice infected intranasally. In
our steroid-pretreated mice, the antagonistic effect of G-CSF
on triazole therapy was thus unexpected. This may be caused
by the failure of the drug to penetrate the dense abscesses in
which the fungal hyphae were seen. This effect was evident at
a low dose of 5 mg/kg (Fig. 4C). At a higher dose of SCH56592
(25 mg/kg) (Fig. 5), the triazole was highly effective alone, and
the addition of G-CSF did not antagonize this effect. This may
have occurred because higher drug concentrations penetrated
to the center of the abscesses or because the infecting dose was

FIG. 5. Lung tissue burden of A. fumigatus. Mice were infected with a sub-
lethal inoculum of 4.5 3 104 CFU and treated with SCH56592 at 25 mg/kg/dose,
GCSF at 125 mg/kg/dose, or both (Comb). With this regimen SCH56592 alone
and combined therapy reduced the counts in lung tissue significantly more than
no treatment did. Combined therapy was not superior to SCH56592 alone.

FIG. 6. Histopathology of the lungs of mice 6 days after infection with 107 A. fumigatus. Hematoxylin and eosin stain combined with Gomori’s methenamine silver
was used. Three mice were examined for each treatment group. Magnifications, 3 400. (A) Untreated control mice. Large numbers of hyphae are seen invading the
bronchioles. Foci of hyphae are surrounded by a modest infiltrate of predominantly monocytic cells with a few PMNs (open arrow). (B) Mice treated with SCH56592
at 10 mg/kg/day. Few hyphae are seen (solid arrow), with modest surrounding infiltrates of mononuclear cells. (C) G-CSF at 600 mg/kg/day. Many large collections of
PMNs and necrotic debris (open arrow) surround foci with large numbers of hyphae present. (D) G-CSF and SCH56592. Large abscesses with PMNs surrounding foci
of A. fumigatus hyphae. Hyphae (solid arrow) are more numerous than in mice treated with SCH56592 alone.
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lower and caused a less destructive pulmonary process. It is not
due to an inadequate dose of SCH56592 administered orally,
because in the absence of G-CSF the counts in tissue were re-
duced on quantitative cultures and very few hyphae were seen
in histopathologic examination of mice.

Another growth factor, granulocyte-macrophage colony-stim-
ulating factor (GM-CSF) has been shown to provide protec-
tion against fungal infections, including aspergillosis, in at least
one clinical trial with patients with acute myelocytic leukemia
(36). Unlike G-CSF, GM-CSF does not cause such dramatic
increases in leukocyte counts as G-CSF. GM-CSF does acti-
vate PMNs, monocytes, and macrophages so that they have
increased microbicidal activity. It is possible that GM-CSF may
add to host defenses more by activating cells than by inducing
absolute rises in cell numbers, with the resulting lesser damage
from an acute inflammatory process.

Finally, many patients with acute invasive aspergillosis are
receiving not only cytotoxic therapy but also are receiving cor-
ticosteroids at the same time (3, 28). It may be that G-CSF, by
increasing the numbers of dysfunctional PMNs in corticoste-
roid-treated mice, contributes to abscess formation and does
not have much of an antifungal effect. If a similar process
occurs in patients treated with corticosteroids, this may in part
explain why there has thus far been no clinical demonstration
of an in vivo benefit of G-CSF treatment in aspergillosis. Such
an adverse interaction would be a significant adverse conse-
quence of using concurrent G-CSF and corticosteroid therapy.
This also calls into question our sometimes casual tendency to
group fungi, such as Candida and Aspergillus, together in con-
sidering them a single target for growth factor therapy. This
concept may be naive.
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