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Nasal provocation tests (NPTs) with lysine-aspirin (L-ASA)
have been recently introduced for assessment of aspirin-
induced asthma (AIA). They differ in dose and means of as-
pirin instillation, duration of observation period, and criteria
for positivity. Thus far they have not become a routine part
of clinical diagnosis. Fifty-one patients with AIA, confirmed
by oral challenge test, were recruited to undergo diagnostic
NPTs with L-ASA. In 10 of these patients (19.6%), NPTs
could not be performed because of total obstruction of at
least one nostril or marked fluctuations in nasal flows, leav-
ing 41 patients with AIA for the study. Control groups con-
sisted of 13 aspirin-tolerant asthmatic patients and 10
healthy subjects. L-ASA at a total dose of 16 mg of acetylsali-
cylic acid applied bilaterally into the inferior nasal conchae
caused significant fall in inspiratory nasal flow in at least
one nostril (>40%), which was measured by anterior rhino-
manometry, and clinical symptoms of watery discharge and
nasal blockage in 35 of 41 patients with AIA, one of 10
healthy subjects, and none of 13 aspirin-tolerant asthmatic
patients. No relationship was found between the baseline na-
sal flow values and the intensity of response to L-ASA. No
systemic reactions, including bronchospasm, were noticed,
even in patients whose initial FEV1 was lower than 70% of
predicted value. This test is highly specific (95.7%) and sen-
sitive (86.7%), but negative results do not exclude possible
intolerance to aspirin (predictive value of a negative result
78.6%). In conclusion, the NPT described is a simple, safe,
and quick test for diagnosis of AIA. It can be used in pa-
tients with unstable asthma. It may be a method of choice to
confirm hypersensitivity to aspirin manifested only by symp-
toms from the upper respiratory tract. Patients suspected of
aspirin intolerance who have negative NPT results should
undergo bronchial or oral challenge tests with aspirin.
(J Allergy Clin Immunol 1998;101:581-6.)
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Aspirin-induced asthma (AIA) is a clear-cut clinical
syndrome characterized by acute airway reactions to
aspirin and other nonsteroidal antiinflammatory drugs.
It has a distinct clinical picture and affects about 10% of
adults with asthma.1-4

Aspirin-precipitated bronchoconstriction is usually ac-
companied by nasal congestion and profuse rhinorrhoea.

In sporadic patients only nasal symptoms are elicited
by aspirin (i.e., aspirin-induced rhinosinusitis).5-7

Chronic nasal congestion is the major clinical manifes-
tation of AIA. Watery rhinorrhea and nasal obstruction,
leading to frequent development of nasal polyps, pre-
cede the appearance of asthma and aspirin intolerance
for months or years. Chronic hyperplastic rhinosinusitis
with or without nasal polyps accompanies asthma once it
becomes established.

There is no in vitro test for identification of aspirin
intolerance. The diagnosis is made by oral5, 8-10 or inha-
lation8, 11-14 aspirin provocation tests. Oral tests can
sometimes precipitate a severe asthmatic reaction, ne-
cessitating intensive care treatment15; they should be
performed in specialized centers close to an intensive
care unit. Inhalation of increasing concentrations of
lysine-aspirin (L-ASA) solution has proved safer and
quicker to perform than an oral challenge test. It is,
however, unsuitable for patients whose asthma is not in
clinical remission and whose FEV1 is lower than 70% of
predicted value.

It is therefore desirable to have an alternative diag-
nostic test for aspirin-sensitive asthma. This study was
carried out to investigate the diagnostic value of the
nasal lysine-aspirin challenge test and to evaluate its
effect on nasal and lung function in aspirin-intolerant
asthmatic subjects.

METHODS

Subjects studied

Fifty-one patients with AIA, confirmed by oral challenge test,
were recruited to undergo diagnostic nasal provocation tests
(NPTs) with L-ASA. In 10 of these patients (19.6%), the test
could not be performed because of either total obstruction of at
least one nostril or marked fluctuations in nasal flows (.40%)
measured rhinomanometrically before the test with L-ASA.
NPTs with L-ASA were thus carried out on 41 patients with
AIA, nonsmokers who all experienced at least mild chronic
nasal symptoms for about 3 years preceding the study (Table I).

The control groups consisted of 13 aspirin-tolerant asthmatic
patients who had negative oral aspirin challenge test results and
10 healthy nonsmoking subjects. Eight of the asthmatic patients
received a diagnosis of chronic rhinitis and sinusitis. The
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healthy control subjects had no history of aspirin sensitivity in
the past. All of them took aspirin or other nonsteroidal
antiinflammatory drugs during the previous year without any
clinical symptoms. Healthy subjects were not taking any medi-
cation during the study (Table I).

In both groups of asthmatic subjects, patients with large nasal
polyps were excluded because in most cases polyps significantly
reduced the nasal flow values.

Before nasal challenge, the patients stopped their medica-
tions, according to the following scheme: oral antihistamines for
48 hours (hydroxizine and loratadine for 7 days and astemizole
for 1.5 months), nasal cromolyn sodium for 1 week, and nasal
inhaled adrenergic or antihistaminic agents for at least 48 hours
before the tests. The doses of oral, bronchial, and nasal
corticosteroids were kept as small as possible and were not
changed for at least 2 weeks before the study and throughout it.

Aspirin NPT

The aim of the test was to assess the response to instillation
of L-ASA in the nostrils of the subjects studied. The response
was evaluated by measurement of nasal flows with active
anterior rhinomanometry and by scoring the subjective nasal
and extranasal symptoms of aspirin intolerance. The clinical
symptoms scored included rhinorrhea; nasal congestion (block-
ade); itching or burning of the nose, ear, palate, or throat; and
sneezing and lacrimation (watery or red eyes). The intensity of
these symptoms were expressed with the following scale: 0,
none; 1, mild; 2, moderate; and 3, severe. The total nasal score
at each time interval was calculated as a sum of the above
individual scores (maximal score, 15 points).

After the adaptation period of 30 to 45 minutes, baseline
inspiratory and expiratory flows in both nostrils were measured
while the subjects were in a sitting position by using active
anterior rhinomanometry (Homoth 2000) every 10 minutes
over half an hour. Nasal inspiratory flow had to be at least 250

ml/sec in each nostril. Then 80 ml of 0.9% sodium chloride was
instilled locally as droplets from a micropipette to a fixed site on
the inferior nasal concha in both nostrils. Anterior rhinoma-
nometry measurements were performed again every 10 minutes
for another 30-minute period. If saline did not produce a
decrease in nasal flow greater than 20% in either challenged
nostril, 80 ml of L-ASA solution (180 mg/ml L-ASA, equivalent
to 100 mg/ml acetylsalicylic acid) was applied locally through
nose droplets on the inferior nasal concha in both nostrils. The
total deposited dose of L-ASA was equivalent to 16 mg of
acetylsalicylic acid. Rhinomanometry was then performed bi-
laterally every 10 minutes for the next 2 hours (in some cases 3
hours, see below).

L-ASA was prepared freshly each day by dissolving crystal-
line L-ASA (Aspegic, Kramer Synthelab SA) in 0.9% sodium
chloride to produce a solution containing 180 mg/ml.

The NPT results were regarded as positive if (1) nasal flow
decreased more than 40% in at least one nostril as compared
with the postsaline baseline value (the mean of three measure-
ments following saline administration was regarded as baseline
value), and (2) this decrease in nasal flow was sustained for at
least two consecutive rhinomanometric measurements (i.e., it
lasted at least 10 minutes) and was accompanied by clinical
symptoms persisting at least 30 minutes (the minimal score
amounting to 3 or more).

If depression in nasal flow and clinical symptoms appeared
only by the end of the 2-hour observation period or the
symptoms were absent, the rhinomanometric measurements
and clinical observation were prolonged for another hour. The
dose of aspirin used by us, duration of the observation period,
and criteria for the positivity of the test results were established
on the basis of previous experiments16 in which a range of doses
of aspirin from 1.25 to 16 mg had been tested, and observation
times varied from 60 to 180 minutes.

Both before and after the nasal challenge with L-ASA,

TABLE I. Characteristics of the subjects studied

Aspirin-sensitive

asthmatic subjects

Aspirin-tolerant groups

AIA (n 5 41) ATA (n 5 13)
Healthy subjects

(n 5 10)

Age (yrs)/range 44.4/24-64 42.1/28-62 36.5/20-59
M/F 8/33 4/9 3/7
Pre-NPT FEV1 (ml)/range 2766/1080-3800 3227/2290-5560 3432/2480-5080
FEV1 (% predicted)/range 88.3/48-130 92.1/69-131 108/102-129
Post-NPT FEV1 (ml)/range 2531/1070-3600 3384/2320-5600 3496/2560-5080
FEV1 (% predicted)/range 85.2/47-124 93.7/71-132 108.8/106-129
Current therapy

Long-term b-agonist 5 1
Oral theophyline 9 12

Inhaled steroids
No. of patients 39 11
Dose (mg/day)/range 850/600-1400 750 (400-1200)

Nasal steroids
No. of patients 12 5
Dose (mg/day)/range 560/400-800 400/400

Oral prednisone
No. of patients 26 8
Dose (mg/day)/range 8.9/5-15 8.2/5-12.5

Polypectomy
No. of patients 9 2
No. of polypectomies 1-10 1-2

ATA, Aspirin-tolerant asthmatic subjects.
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asthmatic subjects’ symptoms (i.e., dyspnea, wheezing, and
chest tightness) were recorded. Simultaneously, pulmonary
function parameters (e.g., forced vital capacity, FEV1, and
mean maximal expiratory flow) were measured by using com-
puterized pneumotachograph (Masterlab, Jaeger), and peak
expiratory flow rates were measured by using Mini Wright Peak
Flow Meters (Clement Clarke Int. Ltd.).

Statistical analysis

Data were analyzed by means of the chi-square test with
Yates correction. The reliability of NPTs as markers of the
presence of intolerance was evaluated by classifying the patients
as positive or negative by using the reference technique (oral
provocation test). The number of results of NPTs (positive and
negative) in concordance with these classifications (TP 5 true
positive and TN 5 true negative) and discordant results (FP 5
false positive and FN 5 false negative) were also evaluated. The
reliability of NPTs did not take into account the 10 patients who
at entry into the study were disqualified from aspirin nasal
challenges because of very low nasal flows at baseline.

Starting from these classified data we calculated the percent-
ages of total accuracy (meaning percentage of concordance
[TN1TP/overall cases], sensitivity [TP/TP1FN], specificity
[TN/TN1FP], predictive value of a positive result [PVP 5
TP/TP1FP], and predictive value of a negative result [PVN 5
TN/TN1FN]).

RESULTS

In 32 of 41 aspirin-sensitive asthmatic subjects (78%),
the nasal challenge test with L-ASA led to definite
decrease in nasal flow (fall from postsaline baseline
value greater than 40%, lasting at least 10 minutes)
during a 2-hour observation period. In two thirds of the
patients, the decrease was pronounced and accompanied
by almost total nasal obstruction. Such considerable fall
in nasal flow was frequently observed only in one nostril;
a unilateral reaction was noted in 22 of 32 patients
(68.8%). In the remaining 10 patients (31.2%), nasal
flow became depressed bilaterally. The reductions in
nasal flows occurred 10 to 110 minutes after L-ASA

nasal instillation and lasted, on average, 64 minutes. No
relationship was found between the initial (baseline)
nasal flow values and the intensity of the reaction to
L-ASA. In 57.3% of the patients, a significant drop in
nasal flow was observed in that nostril in which the flow
was lower just before L-ASA administration. In the
remaining subjects (42.7%), a remarkable reduction in
flow was found in the nostril with initially higher flow
values.

In all patients with depression of nasal flow (n 5 32),
watery discharge and the sensation of nasal blockage
were noted during a 2-hour observation period. Other
less frequent symptoms included itching of the nose,
ears, and/or palate (34.4%); sneezing (31.2%); and
lacrimation (28%). The maximum intensity of clinical
symptoms ranged between a score of 3 to 11 points
(average, 5.96 points). Twenty-six of 32 (81.2%) subjects
observed at least one of these symptoms at the maximal
intensity during the course of a 2-hour observation
period. Nasal symptoms appeared 10 to 70 minutes after
L-ASA administration and lasted 30 to 110 minutes
(average, 73.4 minutes). In 18 of 32 (56.2%) patients
clinical symptoms preceded a decrease in nasal flow by
10 to 70 minutes (mean, 26.7 minutes). In nine patients
(28.1%) they occurred simultaneously, and in five de-
creased nasal flows were followed shortly by clinical
symptoms (Figs. 1 and 2).

Pulmonary function tests showed no changes, includ-
ing five patients with aspirin-induced asthma whose
initial FEV1 ranged between 48% and 69% of the
predicted value (Table I). In seven patients the NPT was
performed twice within a 2-month interval, with similar
results.

In three of 41 patients, clinical symptoms and signifi-
cant decreases in nasal flow were observed only at the
end of the second hour of the challenge (Table II).
Prolongation of the observation period for up to 3 hours
led to a typical nasal response manifested by a significant
fall in nasal flows accompanied by clinical symptoms. In

FIG. 1. Example of NPT in patient with AIA (patient age, 52 years). ASA, Aspirin.
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those three patients the test results thus proved to be
positive.

Nasal challenge tests with L-ASA, extended to a
3-hour observation period, showed negative results in six
subjects with AIA. In five of these subjects, neither
clinical symptoms nor depression of nasal flow were
evoked by aspirin. In one individual we noted watery
discharge, obstruction of the nose, and dry cough, but
without a predetermined fall in nasal flow; FEV1 values
also remained unchanged. In these six patients we did
not decide to use higher doses of aspirin because our
previous experience16 taught us that 24 and 40 mg doses
caused a marked, though passing, irritation of nasal
mucosa and did not improve the sensitivity of the test.

Nasal challenge test results were negative in nine of 10
healthy subjects and in all aspirin-tolerant asthmatic
subjects. In one healthy individual we noted meaningful
bilateral fall in nasal flow (47%) accompanied by mild
rhinorrhea and moderate nasal blockage. This test result

was regarded as positive. This patients underwent an
oral challenge test with 500 mg aspirin. The test result
was negative. In the other three subjects from control
groups (two asthmatic subjects and one healthy subject),
considerable decreases (42% to 57%) in nasal flow
without any concomitant nasal symptoms were noted;
the test results were regarded as negative.

The sensitivity and specificity of the test during 2-hour
observations were 78% and 95.6%, respectively. Prolon-
gation of the observation time up to 3 hours increased
sensitivity of the test (89.1%) without change in speci-
ficity (95.7%). There is an almost 97% chance of a
patient with positive nasal challenge test results to be
confirmed as intolerant to aspirin by oral challenge test.
Negative nasal challenge test results do not exclude
possible intolerance (predictive value of a negative re-
sult 5 71% and 78.6% during 2- or 3-hour observation
periods after L-ASA nasal deposition) (Table II).

DISCUSSION

There is a close relationship between diseases of the
upper and lower respiratory tract.17-19 Nasal challenge
tests with histamine, methacholine, and allergens have
been used for research purposes and in clinical stud-
ies.20-24 The nasal tests with L-ASA were sporadically
applied for assessment and diagnosis of aspirin-sensitive
asthma, although not in a routine way. They differ in
dose and methods of aspirin administration, duration of
observation period, criteria for evaluation of the test
results as positive, and final assessment.25-29

This article demonstrates that in patients with aspirin-
induced asthma, the one-dose application of L-ASA (16
mg acetylsalicylic acid) on the nasal mucosa causes
significant decrease in inspiratory nasal flows and ap-
pearance of clinical symptoms, mainly watery discharge
and nasal blockage. The aspirin dose has been estab-
lished empirically during our previous studies.16 It is
similar to that used by Picado et al.30 (12 mg) but

FIG. 2. Example of NPT in healthy subject (subject age, 28 years). ASA, Aspirin.

TABLE II. The reliability of the NPT with L-ASA in
AIA

Positive

NPT results

Negative

NPT results

Aspirin-sensitive asthmatic
subjects (A)

32 9

Control groups (C) 1 22
A versus C p , 0.001
Accuracy (%) 84.4
Sensitivity (%) 78
Specificity (%) 95.6
Positive predictive value 96.9
Negative predictive value 71.0

The criteria for positive nasal provocation test results with L-ASA are
nasal flow decrease greater than 40% in at least one nostril, duration
of at least 10 minutes, and presence of clinical symptoms (minimum 3
points of predetermined score) during 2-hour observation period.

584 Milewski et al. J ALLERGY CLIN IMMUNOL
MAY 1998



different from that used by the Swiss otolaryngologists
(1.25 mg).28

It has been reported that unilateral allergic stimula-
tion of the nose induced bilateral responses during the
early reactions.23, 24 The contralateral response could be
due to nasal cycling or could result from central re-
flex.31, 32 An alternative explanation,33 not involving the
central nervous system, suggests that a mediator re-
leased into circulation could travel through the blood to
the contralateral nostril. This route would involve the
systemic circulation because blood does not flow directly
from one nasal cavity to another. In our preliminary
experiments16 we noticed that unilateral nasal aspirin
challenge led to clinical responses on the side of the
challenge site, the unchallenged site, or both. The base-
line nasal flows proved to be of no predictive value
concerning the side of response. We therefore decided
to apply aspirin to both nostrils and follow the reaction
bilaterally.

To reduce the irritating effect of numerous aspirin
applications, a single-dose application was performed in
this study. The inferior nasal concha was chosen for
aspirin application because of its marked contribution to
total nasal resistance and easy access for deposition of
L-ASA.

In our study no serious systemic reactions were no-
ticed. FEV1 and mean maximal expiratory flow taken
before and after the nasal challenge test did not show
any significant differences. Dry cough without changes in
FEV1 occurred in only one patient during the test. It
should be stressed that in five patients in whom FEV1

before the test was below 70% of the predicted value, no
significant fall in FEV1 was observed after nasal L-ASA
application. Our results are in contrast with those of
Pawlowicz et al.27 who observed, in all seven patients
studied, a fall in FEV1 of at least 15%. The reason for
this difference could be an alternative method of aspirin
administration (L-ASA was sprayed into the nostril from
an atomizer driven by compressed air) and a higher
provocation dose (total dose of L-ASA was 36 mg).

In six of 41 patients with confirmed intolerance to
aspirin, the results of the nasal challenge test were
doubtful or negative. In three of these patients, an oral
aspirin challenge test evoked no nasal symptoms. An-
other two patients were receiving amitriptyline or aldo-
met therapy, which could have altered the reaction of
the nasal mucosa. One female patient was receiving a
rather high level of prolonged oral corticosteroid ther-
apy (15 mg prednisone per day) and also nasal steroid
(budesonide 400 mg/day) therapy. The protective effect
of corticosteroids on bronchial reactions precipitated by
oral challenge with aspirin was previously described in
aspirin-sensitive asthmatic subjects.33

One of the drawbacks of nasal challenge tests with
L-ASA is that they cannot be performed in a proportion
of patients. These are the subjects with total nasal
blockage or with large fluctuations in nasal flow at
baseline. In our study population the percentage of such
patients, characterized by extensive edematous and hy-

pertrophic changes in the nasal mucosa, amounted to
19.6%.

The test developed is highly sensitive (86.7%) and
specific (95.7%). A positive result indicates high proba-
bility (value confirming diagnosis, 97.2%) of intolerance
to aspirin. However, the negative result does not exclude
the possibility of aspirin intolerance (value excluding
diagnosis, 78.6%).

In conclusion, the NPT with L-ASA is a simple, safe,
and quick test for diagnosis of aspirin-sensitive asthma.
It can be used in patients with instability of the bronchial
tree in which bronchial or oral provocation tests with
aspirin cannot be carried out. It is a method of choice to
confirm hypersensitivity to aspirin manifested only by
symptoms of the upper respiratory tract. It is advisable
to use this test as the initial one in the diagnosis of
hypersensitivity to aspirin. Patients suspected of aspirin
intolerance with negative results on NPTs should un-
dergo bronchial or oral challenge tests with aspirin.
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8. Szczeklik A, Niżankowska E. Pharmacological agents in bronchial
provocation tests. In: Allegra L, Braga PC, Dal Negro R, editors.
Methods in asthmology. Berlin: Springer-Verlag; 1993. p. 253-64.

9. Stevenson DD, Arroyave CM, Bhat KN, Tan EM. Oral aspirin
challenges in asthmatic patients: a study of plasma histamine. Clin
Allergy 1976;6:493-505.

10. Szczeklik A, Gryglewski RJ, Czerniawska-Mysik G. Clinical patterns
of hypersensitivity to nonsteroidal anti-inflammatory drugs and their
pathogenesis. J Allergy Clin Immunol 1977;60:276-84.

11. Bianco S, Robuschi M, Petrigni G. Aspirin-induced tolerance in
aspirin-induced asthma detected by a new challenge technique.
IRCS J Med 1977;5:129-30.

12. Dahlen B, Zetterstroem O. Comparison of bronchial and per oral
provocation with aspirin in aspirin-sensitive asthmatics. Eur Respir J
1990;3:527-34.

13. Philips GD, Foord R, Holgate T. Inhaled lysine-aspirin as a bron-
choprovocation procedure in aspirin-sensitive asthma: its repeatabil-
ity, absence of a late-phase reaction, and the role of histamine. J
Allergy Clin Immunol 1989;84:232-41.

14. Szczeklik A, Sladek K, Dworski R, Nizankowska E, Soja J, Sheller J,
et al. Bronchial aspirin challenge causes specific eicosanoid response
in aspirin-sensitive asthmatics. Am J Respir Crit Care Med 1996;
154:1608-14.

J ALLERGY CLIN IMMUNOL
VOLUME 101, NUMBER 5

Milewski et al. 585



15. Manning ME, Stevenson DD. Pseudoallergic drug reactions. Aspi-
rin, nonsteroidal antiinflammatory drugs, dyes, additives, and pre-
servatives. Immunol Allergy Clin N Am 1991;13:659-78.

16. Milewski M. Value of nasal provocation tests in diagnosis of aspirin
intolerance [dissertation]. Cracow, Poland: Jagiellonian University;
1996.

17. Persson CG, Greiff L, Andersson M, Wollmer P, Alkner U, Erjefalt
U. The use of the nose to study inflammatory response of the
respiratory tract. Thorax 1992;47:993-1000.

18. Corren J, Adinoff AD, Buchmeier AD, Irvin CG. Nasal beclometha-
sone prevents the seasonal increase in bronchial responsiveness in
patients with allergic rhinitis and asthma. J Allergy Clin Immunol
1992;90:250-6.

19. Eggleston PA. Upper airway inflammatory diseases and bronchial
hyperresponsiveness. J Allergy Clin Immunol 1988;81:1036-40.

20. Van de Heyning PH, Van Haesendonck J, Creten W, de Saegher D,
Claes J. Histamine nasal provocation test. Allergy 1989;44:482-6.

21. Mygind N, Borum P, Secher C, Kirkegaard J. Nasal challenge. Eur
J Respir Dis 1986;68:31-4.

22. Fireman P. Nasal provocation testing: an objective assessment for
nasal and eustachian tube obstruction. J Allergy Clin Immunol
1988;81:953-60.

23. Wagenmann M, Barody FM, Kagey-Sobotka A, Lichtenstein LM,
Naclerio RM. The effect of terfenadine on unilateral nasal challenge
with allergen. J Allergy Clin Immunol 1994;93:594-606.

24. Wagenmann M, Barody FM, Desrosiers M, Hubbard WV, Ford S,
Lichtenstein LM, et al. Unilateral nasal challenge with allergen leads
to bilateral release to prostaglandin D2. Clin Exp Allergy 1996;26:
371-8.

25. Ortolani C, Mirone C, Fontana A, Folco GC, Miadonna A, Mont-

albetti N, et al. Study of mediators of anaphylaxis in nasal wash fluids
after aspirin and sodium metabisulfite nasal provocation in intoler-
ant rhinitic patients. Ann Allergy 1987;59:106-12.

26. Patriarca G, Nucera E, DiRienzo V, Schiavino D, Pellegrino S, Fais
G. Nasal provocation test with lysine acetylsalicylate in aspirin-
sensitive patients. Ann Allergy 1991;67:60-2.

27. Pawlowicz A, Williams R, Davies BH. Inhalation and nasal challenge
in the diagnosis of aspirin-induced asthma. Allergy 1991;46:405-9.

28. Schapowal A, Schmitz-Schuman M, Szczeklik A, Bruijnzeel P,
Hansel T, Virchovsen Chr. Lysine-aspirin nasal provocation and
anterior rhinomanometry for the diagnosis of aspirin-sensitive
asthma. Atemw-Lungenkrkh 1990;16,1(suppl):S1-5.

29. Wellbrock M, Mertens J, Cornelius M, Brasch J. Intranasal provo-
cation with lysine acetylsalicylic acid. HNO 1993;41:577-81.

30. Picado C, Ramis I, Rosello J, Prat J, Bulbena O, Plaza V, et al.
Release of peptide leukotriene into nasal secretions after local
instillation of aspirin in aspirin-sensitive asthmatic patients. Am Rev
Respir Dis 1992;145:65-9.

31. Eccles R. Rhinomanometry and nasal challenge. In: Mackay I,
editors. Rhinitis: mechanisms and management. London: Royal Soc.
Med. Serv. Ltd.; 1989. p. 53-67.

32. Menella JA, Beauchamp GK. Developmental changes in nasal
airflow patterns. Acta Otolaryngol (Stockh) 1992;112:1025-31.

32. Wagenmann M, Barody FM, Cheng CC, Kagey-Sobotka A, Lichten-
stein LM, Naclerio RM. Bilateral increases in histamine after
unilateral nasal allergen challenge. Am J Respir Crit Care Med
1997;155:426-31.

33. Nizankowska E, Szczeklik A. Glucocorticoids attenuate aspirin
precipitated adverse reactions in aspirin-intolerant patients with
asthma. Ann Allergy 1989;63:157-62.

Availability of Journal Back Issues
As a service to our subscribers, copies of back issues of The Journal of Allergy and Clinical

Immunology for the preceding 5 years are maintained and are available for purchase until
inventory is depleted from Mosby at a cost of $13.00 per issue. The following quantity discounts are
available: 25% off on quantities of 12 to 23, and one third off on quantities of 24 or more. Please
write to Mosby, Inc., Subscription Services, 11830 Westline Industrial Dr., St. Louis, MO
63146-3318, or call (800) 453-4351 or (314) 453-4351 for information on availability of particular
issues. If unavailable from the publisher, photocopies of complete issues may be purchased from
UMI, 300 N. Zeeb Rd., Ann Arbor, MI 48106 (313) 761-4700.

586 Milewski et al. J ALLERGY CLIN IMMUNOL
MAY 1998


