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were negative for Mycobacterium tuberculosis, pyogenic 
organisms, and pathogenic fungi. Radiograph of the 
paranasal sinuses demonstrated bilateral haziness of 
maxillary sinuses, but a CT scan did not demonstrate 
any bony destruction. Intradermal challenge with anti- 
gens of Aspergilhs fimigatus and A. fravus elicited 
strong type I and III hypersensitivity reactions. Precip- 
itating antibodies against these antigens were also de- 
tected. The total serum IgE level was 280 IU/L (normal 
range, 0.0 to 14 IU/L). The patient was diagnosed as 
having ABPA with AAS and an operated aspergilloma. 

Within 2 weeks of initiation of treatment with 30 mg 
of prednisolone once daily (0.5 mg/kg/day), the patient 
experienced a remarkable decrease in chest and nasal 
symptoms. Chest radiograph obtained 1 month after 
commencement of therapy showed a reinflated left lung 
(Fig. 1, B), and an ultrasonographic study did not reveal 
any pleural effusion. 

DISCUSSION 

The association of ABPA, AAS, and as- 
pergilloma in one patient has not been docu- 
mented before. Our patient, who had had asthma 
with eosinophilia since childhood, most probably 
had ABPA initially followed by aspergilloma for- 
mation in a bronchiectatic cavity. Subsequent oc- 
currence of nasal symptoms suggests that AAS 
developed later. Another significant feature in 
our patient was the associated pleural effusion, 
which has been documented before in only two 
patients.3 The occurrence of sterile exudative 
pleural fluid with lymphocytic predominance, 
which is similar to the report of the previous two 
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cases, suggests that increased negative intrapleu- 
ral pressure caused by collapse of the lung4 rather 
than hypersensitivity to Aspergillus may have been 
the cause. Collapse of the lung, associated pleural 
effusion, and ipsilateral mediastinal shift usually 
suggest bronchogenic carcinoma. Failure to rec- 
ognize ABPA as a cause of such a clinical presen- 
tation may result in diagnostic confusion, delay in 
therapy, and increased morbidity. 

Therapy with prednisolone produced an excel- 
lent response, which resulted in reexpansion of 
the left lung and resorption of the pleural fluid. 
Our case emphasizes that ABPA, AAS, and as- 
pergilloma can occur in a single patient and that 
ABPA can mimic bronchogenic carcinoma. 

We thank Mr. S. Mazumdar for photography and 
Mr. B. D. Sharma for secretarial assistance. 
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The effect of oral terfenadine on 
neurokinin-A-induced bronchoconstriction 

N. Crimi, MD, R. Oliveri, MD, R. Polosa, MD, F. Palermo, PhD, and 
A. Mistretta, MD Catania, Italy 

Neuropeptides such as neurokinin A (NKA) and 
substance P may be implicated as inflammatory me- 
diators in asthma because they exhibit a variety of 

Forced expiratory volume in 1 second 

From Istituto Malattie dell’Apparato Respiratorio, Universita di 
I 

PDIs: Provocative dose causing a 20% fall in FEW, 

Catania, Catania, Italy. PD*,: Provocative dose causing a 15% fall in FEV, 
Reprint requests: Prof. N. Crimi, MD, Via Passo Gravinia 187, 1 

95125 Catania, Italy. 
J ALLERGY CLIN IMMUNOL 1993;91:1096-8 
Copyright 0 1993 by Mosby-Year Book, Inc. 
0091-6749193 $1.00 + .lO l/54/45212 

features, which may all be relevant in the pathophys- 
iology of bronchial asthma and in the potency of bron- 
choconstrictors when inhaled by asthmatic subjects.’ 
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TABLE I. Effects of terfenadine and placebo on PD, histamine (mg) and on PD,, NKA (kg) values 

Histamine study days NKA study days 

Baseline Placebo Terfenadine Baseline Placebo Terfenadine 

Subject Na. 
1 
2 
3 
4 
5 
6 

Geometric mean 
Range 

0.05 
0.05 
0.03 
0.05 
0.03 
0.04 
0.05 

0.03-0.05 

0.05 2.04 1.93 1.67 1.59 
0.05 0.98 2.08 2.49 0.97 
0.08 2.02 0.67 0.77 0.55 
0.06 0.63 0.61 0.47 0.48 
0.03 1.21 0.66 0.66 0.66 
0.04 0.93 0.69 0.74 0.68 
0.05 1.19 0.95 0.94 0.75 

0.03-0.08 0.63-2.04 0.61-2.08 0.47-2.49 0.48-1.59 

Recent work supports the view that mediator secretion 
from mast cells may contribute to the airway response 
induced by NKA in asthma.2, 3 To investigate this 
possibility we have assessed the relative contribution 
of mast cell histamine to the mechanism of NKA- 
induced bronchoconstriction in asthma by undertaking 
a placebo-controlled, double-blind, randomized study 
with terfenadine as a potent antihistamine. 

Six subjects with atopic asthma who were non- 
smokers with a mean ( + SEM) age of 30.7 years 
( & 4.3 years) participated in the study. None had re- 
ceived oral or inhaled corticosteroids, theophylline, 
antihistamines, or cromolyn sodium within the pre- 
vious month. Inhaled bronchodilators were withheld 
for at least 24 hours before each visit to the laboratory. 
The study consisted of two phases. In the first phase, 
in the absence of any drug treatment, subjects attended 
the laboratory on two separate occasions, at least 72 
hours apart, to undertake dose-response studies with 
inhaled histamine (BDH Chemicals, Poole, Dorset, 
U.K.) and NKA (Peninsula Laboratories, Belmont, 
Calif.), respectively. Provided that forced expiratory 
volume in 1 second (FEV, 1 did not fall by more than 
10% of the baseline value, a bronchial provocation 
study was carried out with inhaled histamine or NKA. 
FEZV, was recorded at 1 and 3 minutes after admin- 
istration of each dose of agonist, and increasing dou- 
bling doses of histamine (range, 0.015 to 4 mg) or 
NKA (range, 0.45 to 10.44 kg) were inhaled at 5- 
minute intervals until FEV, had fallen by more than 
15% (for NKA) and by >20% (for histamine) of the 
baseline post-saline value so that their respective PD,, 
and PD,, values could be derived. In the second phase 
of the study, subjects attended on four further occa- 
sions, at least 5 days apart, to undertake dose-response 
studies with inhaled histamine and NKA. On the first 
two occasions increasing doubling doses of histamine 
were administered after 3 days of treatment with either 
orally administered terfenadine (180 mg/day) or 
matched placebo, administered in a randomized, 

double-blind fashion. On the final two occasions, sub- 
jects underwent dose-response studies with inhaled 
NKA after 3 days treatment with either orally admin- 
istered terfenadine (180 mg/day) or matched placebo 
administered in a randomized, double-blind fashion. 
The PD,s and PDu, values were logarithmically trans- 
formed before comparison by Student’s t test for 
paired data. 

There were no significant differences in the mean 
baseline and postdiluent values of FEV, between and 
within study days. For the six subjects studied, the 
geometric mean (range) PDu, and PD,, values obtained 
on the open study days for histamine and NKA were 
0.04 mg (0.03 to 0.05 mg) and 0.95 kg (0.61 to 2.08 
pg), respectively. For the six subjects studied, the 
geometric mean (range) PDu, histamine and PD,, 
NKA values after placebo administration were 0.05 
mg (0.03 to 0.08 mg) and 0.94 mg (0.47 to 2.49 Fg), 
respectively (Table I). When compared with placebo, 
orally administered terfenadine produced displace- 
ment to the right of the dose-response curves obtained 
with histamine but not with NKA. The geometric 
mean (range) PD, and PD,, values obtained with his- 
tamine and NKA after terfenadine administration were 
1.19 mg (0.63 to 2.04 mg) and 0.75 p,g (0.48 to 1.59 
pg), respectively (Table I). 

This study demonstrates that NKA administered by 
inhalation to subjects with asthma causes dose-related 
bronchoconstriction, which confirms the findings of 
previous studies with this agonist.4* ’ In addition, we 
have shown that premeditation with the selective H,- 
histamine receptor antagonist, terfenadine, failed to 
produce a significant protection for the airways against 
NKA-provoked decreases in FEV,, which suggests 
that histamine is not involved in mediating the re- 
sponse with this agonist. Terfenadine was chosen as 
a histamine H, receptor antagonist because of its dem- 
onstrated potency and specificity. 

The mode of action of NKA in provoking bron- 
choconstriction in subjects with asthma is unknown, 
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but possibilities include a direct effect on airway 
smooth muscle, an interaction with neural reflexes of 
both the vagal cholinergic and C-fiber afferent types, 
mast cell mediator release and vascular changes in the 
airways. ’ In human studies nedocromil sodium pro- 
duced significant inhibition of decreases in pulmonary 
function provoked by NKA,4, 5 which suggests that 
this peptide may indirectly act via an interaction on 
nerves and/ or inflammatory cells. 

A recent study by Lowman et al.* has demonstrated 
that NKA can provoke release of histamine from hu- 
man skin mast cells in vitro. That the same mechanism 
of action may be active at the airways level is sup- 
ported by a recent investigation carried out in the rat, 
in which histamine is present in large amount in bron- 
choalveolar lavage fluid recovered after NKA infu- 
sion.’ Our failure to show a significant inhibitory ef- 
fect of orally administered terfenadine on the airway 
response to challenge with inhaled NKA is in accor- 
dance with what has been demonstrated in a recent 
study of subjects with rhinitis, which failed to dem- 
onstrate histamine release in lavage fluid after nasal 
challenge with NKA.6 In a similarly designed clinical 
trial, we have also shown that premeditation with the 
potent histamine Hi receptor antagonist astemizole 
failed to protect against substance-P-induced bron- 
choconstriction,7 which supports our view that en- 

mediator of neuropeptide-induced bronchoconstric- 
tion in human asthma. 

In conclusion, we have shown that terfenadine 
failed to produce a significant protection of the airways 
against provocation with NKA and that it is unlikely 
that mast cell histamine release contributes to the ac- 
tion of this peptide in asthmatic airways. 
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