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Treatment of pulmonary aspergilloma with
itraconazole

J H Campbell, J H Winter, M D Richardson, G S Shankland, S W Banham

Abstract
In a 12 month open study of itraconazole
in pulmonary aspergilloma nine patients
received oral itraconazole 200 mg daily
for six months followed by further itra-
conazole or observation for a further six
months. There was no change in the
serum IgG specific for Aspergillus
fumigatus (mean (SE) change - 4%
(10%)) or symptoms of chronic cough
and haemoptysis. In two of the three
patients who continued treatment be-
yond six months symptoms and radio-
graphic appearances improved and a
temporary reduction in A fumigatus
specific IgG occurred in one patient.
Further experience of the effects of
longer treatment are needed before oral
itraconazole can be recommended for
aspergilloma.
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Pulmonary aspergillomas are a recognised
complication of cavitating lung disease, occur-
ring in 10-15% of patients.'2 Although many
patients are symptomless at presentation,
aspergillomas have an unpredictable natural
history and are a substantial additional burden
in terms of morbidity and mortality,3 life
threatening haemoptysis and the development
of invasive aspergillosis being the most serious
complications. At present there is no consen-
sus on the most appropriate treatment and
this is reflected in the variety of treatments
used. Many of these patients have serious
underlying lung disease that precludes sur-
gery and the development of effective oral
antifungal treatment would be particularly
useful for this group.

Itraconazole is an orally active triazole
antifungal agent with less toxicity and greater
in vitro activity against Aspergillus fumigatus
than other available agents.4 These features
make it a potentially attractive treatment
for pulmonary aspergilloma. We conducted an
open study of oral itraconazole in nine
patients with aspergilloma to determine the
effects oftreatment on symptoms, radiographic
appearances, and the antibody response to
Aspergillus.

Methods
Symptomatic patients aged over 18 years with
radiologically defined aspergilloma and IgG
antibodies to A fumigatus were eligible irre-
spective of the underlying lung disease. Nine
patients were entered into the study (table).
Four patients had a history of at least one

major haemoptysis and all had chronic cough
or intermittent haemoptysis or both.

All patients received oral itraconazole
200 mg capsules daily for six months. Their
response was determined each month on the
basis of symptoms, clinical signs, and levels of
IgG antibody to A fumigatus. Chest radio-
graphy and lung function tests were perfor-
med every two months, with tomography at
entry and at six months. In addition, patients
kept a diary for 14 days of each month record-
ing symptoms of cough, wheeze, and haemo-
ptysis on a digital scale. After six months the
investigators had the option of continuing
itraconazole or of observation for a further six
months.
Serum IgG specific for A fumigatus was

determined by a rapid enzyme linked immuno-
sorbent assay (ELISA).7 This was stan-
dardised by including samples of precipitin
positive and negative reference serum in each
assay and by expressing results as percentages
of a positive control to provide a single unit of
activity.6 This approach overcame intertest
variation and permitted comparison between
assays.
Serum precipitins specific for A fumigatus

were determined by counterimmunoelectro-
phoresis.8 For each sample a titre was ob-
tained by testing doubling dilutions of the
patient's serum against two concentrations of
A fumigatus cytoplasmic antigen.

Results
RADIOLOGY
Two patients showed a minor reduction in size
of their aspergilloma after six months' treat-
ment. Both patients continued treatment for a
further six months-by which time in one
patient (No 4) the aspergilloma had disap-
peared completely (fig 1) and in the other (No 2)
there had been a substantial reduction in size
and rounding of its contour. The aspergilloma
recurred in patient 4 within three months of
her stopping itraconazole. In the other seven
patients (six ofwhom received treatment for six
months only) there was no radiological change.

ANTIBODIES TO A FUMIGATUS
The coefficient of variation between replicate
samples of individual serum specimens within
each assay was always less than 10%. Variation
between the positive and the negative intemal
standard panels of serum was minimal. The
same reference serum samples were used
throughout the study. Variation between
patients in the level ofAfumigatus specific IgG
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Details of the patients and their aspergillomas

Aspergilloma

Patient Age Underlying lung Duration Site
No (y) Sex disease (y) (radiological)

1 59 M Tuberculosis 7 Right middle lobe,
previous lobectomy

2 62 M Tuberculosis 6 Right upper lobe
3 57 F Tuberculosis 8 Right apex, thick walled
4 58 F Tuberculosis 8 Right upper lobe
5 59 M Tuberculosis 6 Right apex
6 61 F Pneumonia 6 Right upper lobe
7 55 F Tuberculosis 5 Upper lobe, bilateral fibrosis
8 53 M Tuberculosis 7 Right upper lobe,

bilateral bronchiectasis
9 51 F Sarcoidosis 8 Left apex, bilateral

fibrosis of upper lobe

was considerable (fig 2). There was also a wide
range of precipitin titres between patients at
each time of measurement during the study,
though the levels of IgG and precipitin titre for
individual patients were in general agreement.
There was no significant change in specific

IgG (fig 2) or precipitins to A fumigatus for the
group during the six months of treatment. The

Figure1 Serial chest radiographs for patient 4, showinggradual disappearance
of right upper lobe aspergilloma over 12 months (at entry and two, six, and 12
months later).

radiological response in patient 4 was asso-
ciated with a 50% reduction in specific
IgG levels but the antibody level rose and
symptoms returned within two months of her
stopping itraconazole.

SPIROMETRY
Treatment produced no change in either the
FEVy (before: mean 1-25 (SE 0-21) 1; after: 1 25
(0-29) 1) or the forced vital capacity (before:
1-86 (0-25) 1; after: 1 92 (031) 1).

CLINICAL ASPECTS
One patient (No 8) had a major haemoptysis
while having the treatment, which settled with-
out further intervention. In the two patients
with a radiological response haemoptysis
stopped and in one of them the anaemia and
high erythrocyte sedimentation rate were
corrected.

Itraconazole was well tolerated. One patient
developed unstable angina one month after
starting treatment and underwent successful
coronary artery bypass grafting. The relevance
of the angina is uncertain. There was no change
in serum transaminase, bilirubin, or blood
count during the six months.

DEATHS
Two patients died during the follow up period
after stopping itraconazole. One, aged 55 years
and with extensive post-tuberculous upper
lobe fibrosis, died from respiratory failure after
infection a month after stopping itraconazole;
the other, aged 51 years with inactive pulmon-
ary sarcoidosis and a left apical aspergilloma,
died after a massive haemoptysis seven months
after stopping treatment. Neither had shown
any signs of response to itraconazole.

Discussion
The best approach to the patient with an
aspergilloma is not clear. Treatment is aimed
at reducing the complications of massive
haemoptysis and invasive aspergillosis. For
many years resection has been accepted as the
best option in those fit for surgery. Medical
management with intravenous or percutaneous
intracavitary antifungal agents, embolisation of
bronchial arteries, radiotherapy, and caverno-
scopic treatment have met with varying suc-
cess."'2 Until the 1970s antifungal treatment
was restricted because of unacceptable side
effects, but the advent of the azole group of
antifungal agents brought the possibility of
effective oral treatment. Shale and coworkers"3
found lower levels of serum IgG antibody to A
fumigatus and less severe symptoms in patients
with allergic bronchopulmonary aspergillosis
or aspergilloma treated with oral ketoconazole
than in those given placebo. Three of their
patients had aspergilloma, of whom two
received ketoconazole, with resolution of the
aspergilloma in one (though the aspergilloma
diminished in size in the patient who took
placebo). Ketoconazole has been associated
with hepatitis and its suitability for long term
treatment in this condition must be questioned.
Itraconazole has potential advantages in that
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Mean (SE)%
change in IgG

antibody
351

Figure 2 Effects o

expressed as mean c

of cases.316 This unpredictable natural history
makes it difficult to attribute change to a specific
treatment, though most spontaneous regres-
sions reported have occurred within 36 months
of diagnosis. Both our responders had a much
longer history (eight years) and one of these
patients had a recurrence of the aspergilloma
within three months of stopping itraconazole.
This supports the view that the aspergilloma
had responded to itraconazole.

Itraconazole cannot at present be recommen-
ded for standard treatment of aspergilloma but

--;;; b/P --F- -------\ - -- --- the possibility of a late response when itracon-
azole is taken for more than six months
warrants further study.
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