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Nasal provocation test (NPT) with aspirin: a sensitive and safe

method to diagnose aspirin-induced asthma (AIA)

Background: We have aimed to determine the sensitivity and specificity of a
simpler technique with less risk than oral provocation to diagnose aspirin-
induced asthma (AIA).
Methods: We studied a group of 20 AIA patients compared to a control group
with 40 aspirin-tolerant patients (confirmed by oral provocation test): 10
asthmatic patients and 30 healthy subjects. A nasal provocation test (NPT) with
lysine acetylsalicylic acid (L-ASA) was carried out. Nasal and pulmonary
functions were monitored with anterior active rhinomanometry (AAR) and
spirometry. An L-ASA solution (900 mg/ml L-ASA, equivalent to 500 mg/ml
acetylsalicylic acid) was diluted with saline solution. We administered four
increasing doses: 5, 25, 50 and 100 mg/ml acetylsalicylic acid (ASA) with saline
solution control. Nasal and pulmonary functions were monitored with
rhinomanometry and spirometry. The patients were controlled for nasal
inspiratory peak flow and expiratory peak flow.
Results: The results showed high sensitivity and specificity: 80% and 92.5%,
respectively, with an 84.2% positive predictive value and an 89.2% negative
predictive value. The patients had no bronchial or systemic symptoms, and no
decreases over 20% were recorded in the FEV1.
Conclusion: NPT has a high sensitivity and specificity in the diagnosis of AIA.
An oral provocation should be performed to confirm the result whenever the
clinical situation of the patient permits it.
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Studies to determine drug hypersensitivity are the third
cause for consultation to the allergist after rhinitis and
bronchial asthma (1) and nonsteroidal anti-inflamma-
tory drugs (NSAIDs) are the secondmost frequent agent
causing drug hypersensitivity in importance after anti-
biotics (1).
The prevalence of aspirin-induced asthma (AIA) or

aspirin nonallergic hypersensitivity (2) is high in a certain
population group, reaching figures of up to 30–40% in
those asthmatic patients who have nasal polyps and
chronic rhinosinusitis (3–7). Thus, it must be diagnosed
early and correctly since its consumption, along with
other drugs in the NSAIDs group, must be avoided
(8–10).
It is difficult to verify AIA in our consultation because

no in vitro test presently exists to diagnose this entity and
oral provocation continues to be the reference test or
‘‘gold standard.’’ In spiteof this, oral provocationcannot
always be carried out (11, 12) due to its inherent risk.
Bianco (13) was the first to introduce the inhaled
provocation test with aspirin as a faster method with
less risk thanoral provocation.Basedon the above, other

authors have attempted to findalternativemethods, such
as bronchial and nasal provocation (14–22), to oral
provocation and to determine the sensitivity and
specificity of these techniques which are easier to apply
and have less risk.
Nasal obstruction is a subjective sensation, so it would

be useful to have an objective technique that measures
the airflow obstruction. The rhinomanometry measures
nasal air resistance and allows us to measure variations
occurring during nasal provocation (23). Anterior active
rhinomanometry (AAR) has some advantages (23). It is
easy and relatively quick, it can be used in children and
its pressure and volume can be recorded. However, there
are some disadvantages: there is a risk of deforming the
ostiumwith the nose pieces (but not the face-mask); only
one nostril can be monitored at a time; it cannot be used
in the case of septal perforation; the instruments must
be calibrated for each determination and can be
problems with the face mask. We followed the recom-
mendations of the Committee for the Standardization of
Rhinomanometry (24).
Thenasal provocation reproduces the symptoms in the
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organ under controlled conditions, making it possible to
determine the cause–effect relationship between the
agent and the nasal response.

Material and methods

Patients

The test was performed in 60 subjects: 20AIApatients (14men and six
women with 23–59 years old) and 40 aspirin-tolerant subjects,
confirmed by oral provocation test with 1 g of aspirin: 10 with
bronchial asthma (18–58 years old) and 30 healthy subjects
(29–35 years old). Two of the 10 ASA tolerant asthmatics had been
operated on for nasal polyps.
The group AIA patients were diagnosed by oral provocation with

aspirin (13 patients), or by a clinical background of severe
bronchospasm that had required admission to the intensive care
unit for treatment (seven patients). Eight of these patients had been
diagnosedwith nasal polypswhichhad required surgery, someof them
several times. Their baseline FEV1 was between 47% and 94%.
The patients continued to receive asthma drug therapy with inhaled

b-stimulants and inhaled corticosteroids; however, the nasal corticos-
teroids and antihistamines were discontinued 48 h prior to the nasal
provocation and antileukotrienes 1 week before. None of the patients
had received any systemic corticosteroids in the month prior to the
provocation study or any other medication one week beforehand.
Exclusion criteria were the existence of rhinoconjunctival or

bronchial symptoms at the time of the study, respiratory tract
infection in the month prior to the test, baseline rhinomanometry not
fulfilling the normality criteria (19, 20), unspecific nasal hyperrespon-
siveness (increase in NAR greater than 50% after saline instillation).
Signed informed consentwasobtained fromall of the patients inour

department prior to the drug provocation.

Nasal challenge with lysine acetylsalicylic acid (L-ASA)

A nasal provocation test (NPT) with L-ASA was carried out and the
nasal and pulmonary functions were monitored with AAR and
spirometry. The rhinomanometer (Rhinospir 164, Subel SA,
Barcelona, Spain) and the spirometer (Datospir 92, Subel SA,
Barcelona, Spain) were calibrated on the day of the test.
NPTwas performed on two consecutive days. On day one, after the

30 min adaptation period, a baseline nasal and pulmonary function
withAAR and a spirometry test were performed. Except for the hours
dedicated to sleep, the patients measured their nasal inspiratory peak
flow and expiratory peak flow every 2 h until the NPT.
The NPT was performed on day two, performing a baseline

rhinomanometry and spirometry after the patients remainedat rest for
30 min. A 0.3-ml saline control solution was administered in both
nostrils (by direct instillation with a micropipette) and nasal airway
resistance (NAR) was measured after 10 min. An L-ASA solution
(InyesprinH, Andrómaco-Grünenthal) containing 900 mg/ml of L-
ASA, equivalent to 500 mg/ml of acetylsalicylic acid (ASA), was
dilutedwith saline solution.Fourconcentrations, 5,25,50and100 mg/
ml,ofASAwereused in the test. Ifno significant increasewasproduced
in the NAR after the instillation of the diluent control saline solution
(increase in NAR greater than 50%) the test was performed. The first
dose, 0.1 ml of the 5 mg/ml ASA solution, was applied in the nostril
with less resistance (inferior turbinate). Rhinomanometry and
spirometry were performed 10 and 20 min later, respectively. After
this, if the responsewasnegative, thenextdilution (0.1 mlof the25 mg/
ml ASA solution) was administered in the same nostril, with
rhinomanometry and spirometry control. If the response continued
been negative, we administered the following doses (0.1 ml of the 50
and 100 mg/ml ASA solution) with a total ASA accumulated dose of
18 mg. After the last exposure, NAR and FEV1 were monitored every
60 min if the response hadbeenpositive andonly in thefirst 60 min if it

had been negative. The patient measured nasal inspiratory peak flow
and expiratory peak flow every 2 h during the next 24 h except for the
sleep period.
Positive criteria of early reactionswere considered to exist when the

symptoms appeared, the increase of NAR>100% (150 Pa/cc/s);
decrease of FEV1>20% and late reactions were considered to exist
when there was a variability of expiratory peak flow >20% and
decrease of nasal inspiratory peak flow >50%.
Astatistical analysiswasperformed, calculating theparameters that

measure the internal validity of a test, that is, sensitivity, specificity,
positive predictive value (PPV) and negative predictive value (NPV).

Results

Sixteen of 20 AIA patients (80%) had a positive response
to the nasal challenge with L-ASA: five patients with a
total ASA accumulated dose of 3 mg, one patient with
8 mg and the rest of 10 patients with 18 mg. In 14 of the
16, an increase greater than 100% was observed in the
NAR; 10 had nasal symptoms of nasal congestion and
rhinorrhea and 4 patients had a dual immediate and late
response. None of them had bronchial or systemic
symptoms and no decreases in FEV1 greater than 20%
were recorded, even in thosepatientswhoseFEV1<70%,
and no variability >20% in expiratory peak flow were
recorded.
The nasal provocation with L-ASAwas negative in 27

of 30 aspirin-tolerant healthy subjects and in all aspirin-
tolerant asthmatic patients (10 subjects; 92.5%). A
positive response, all occurring in the early response
period, was obtained in three patients whose NAR
increased bymore than 100%: one patient with 3 mg and
twopatientswith18 mgofASAaccumulateddose.None
of them suffered nasal symptoms. After this, we
performed an oral provocation to confirm the aspirin
tolerance.
Statistical analysis: the sensitivity and specificity were

80% and 92.5%, respectively, with an 84.2% positive
predictive value (PPV) and a 90.2% negative predictive
value (NPV).

Discussion

Specific nasal provocation is awidelyusedmethod (25) in
the study of patients with allergic rhinitis. Our method
notonly controls the symptomsbut it canalsoobjectively
measure the response in the nasal function. The upper
respiratory tract is an accessible organ that can be easily
monitored. Furthermore, due to the histology similarity
of theupperand the lower respiratory tracts, the response
obtainedafternasalprovocationshouldbe similar to that
obtained after the bronchial one. In addition, when L-
ASA is administered directly into an organ such as the
nasal mucosa, where absorption is very poor, the risk of
suffering a serious reaction is much less than with oral
provocation (11, 12) and even than with bronchial
provocation (13–17).
Bianco (13) was the first to introduce the inhaled
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provocation test with aspirin as a faster method that had
less risks than the oral test. Since then, other authors
(14–17) have used the test with good results. Nasal
provocation with aspirin has been used (18–22) in an
attempt to find a faster and safer diagnosticmethod than
oral provocation for the diagnosis of AIA. Pawlowicz
(18) and Patriarca (19) were the first to objectively
measure the effect of the nasal provocation test with
aspirin on the lung and nasal function. Pawlowicz et al.
(18) performed a nasal provocation test in seven patients
who had been diagnosed with aspirin intolerance by
meansof bronchial provocationwithL-ASA. Inall seven
patients, a decrease of at least 15% was observed in the
FEV1afternasalprovocation.TheL-ASAdose theyused
in the nasal challenge was 36 mg, equivalent to 20 mg
acetylsalicylic acid. The solution was administered by
means of an atomizer of compressed air, which could
make the solution reach the lower respiratory tract.
Patriarca (19) found low sensitivity (37.8%) in 45

patients, with high specificity (92.1%). This could be a
consequence of the lower dose administered in the
provocation. None of their patients showed a significant
decrease in FEV1. Later on, Wellbrock et al. (20)
performed a nasal provocation in 153 patients, finding
67%and 84% sensitivity and specificity, respectively, and
only two patients had bronchial symptoms.
The values found in the Milewski group (21), which

included 41 patients, were very similar to ours, with
86.7% sensitivity and 95.7% specificity. In that study, the
patients were administered a 16-mg only dose of
acetylsalicylic acid, 8 mg in each nostril, by means of
direct instillation. No patients had a significant decrease
in theFEV1.This techniquewas similar to thatusedbyus,
but with some differences. We administered four
increasing doses of ASA in one nostril (the nostril with
less nasal airway resistance). When we initially adminis-
tered only one dose of 20 mg of ASA, the patients
suffered fromrhinorrheaandpruritus.For this reasonwe
changed the method of the NPT, using increasing doses
as it is used in the specific nasal provocation with
allergens. When Casadevall (22) administered a dose of
25 mgof L-ASA in each nostril, he found 73% sensitivity
and 94% specificity. This author used acoustic rhino-
metry to monitor the nasal function.
In agreementwithother previouslymentionedauthors

(18–22), our study shows that nasal provocation has a
high sensitivity and specificity as a diagnostic test in
asthmatic patients with AIA. Inmost of the patients, the

responses obtained were clearly observed when the nasal
airwayresistancewascontrolled,andtheydidnotpresent
nasal symptoms, so that the nasal function should be
monitored objectively. In those cases in which the
patients showed symptoms, these were limited to the
upper respiratory tract, with no evidence of systemic and
bronchial symptoms or significant decreases in the FEV1

in asthmatic patients.
The controlof thenasal inspiratorypeakflow is alsoan

objectivemeasureof the late responsewhichalsopresents
great specificity (26–28). Late reactions have not been
observed by other authors in the nasal or bronchial
provocation test withASA (14–22), although it has been
described by Park (29). In our study, this responses have
not been very frequents and, for this reason, nasal
inspiratorypeakflowand the expiratorypeakflowwould
not need to be measured in all patients.
Therefore,wehavedemonstrated that theaspirinnasal

provocation test is not only a rapid but also a safe test,
even though some of the patients had a 47% baseline
FEV1. As long as they are in a stable condition, nasal
provocation can be performed in asthmatic patients with
deteriorated pulmonary function, when no oral or
bronchial provocation can be carried out. Therefore,
the pulmonary function is not a limitation of the aspirin
nasal provocation test as occurs in the case of the oral or
bronchial provocation.
It has been demonstrated that this technique has some

limitations since it is difficult to interpret the response in
those patient with an altered nasal function that may
cause high nasal resistances, turbulent nasal flows or
unspecific nasal hyperresponsiveness. Therefore, these
patients should be excluded from the study.
As other authors have recommended (21, 22) the nasal

provocation test could be the first choice test in the
diagnosis of AIA. Since, as we have observed, a negative
response does not exclude aspirin nonallergic hypersen-
sitivity, an oral or bronchial provocation could be
necessary to confirm the result whenever the clinical
situation of the patient permits it (30).
In conclusion, aspirin nasal provocation is a fast and a

safe diagnostic techniquewhichhas ahigh sensitivity and
specificity for thediagnosis of aspirin-inducedasthma. In
addition to being a technique that is well tolerated by the
patients, it is easy to monitor and can be done on an
ambulatory basis. All in all, it can be considered an
alternative in thediagnosisofaspirin intolerancewith less
risk than the oral or bronchial provocation.
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