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ABSTRACT

Patients with the triad of aspirin (ASA) intolerance, asthma,
and nasal polyps present a clinical challenge for the allergist
because their polyps generally are refractory to traditional treat-
ments and their asthmatic symptoms may become more difficult to
control with time. These patients can be desensitized and treated
with ASA with subsequent improvement in their nasal and respi-
ratory symptoms. This article describes one such individual and
briefly reviews the literature regarding this triad. The diagnosis of
ASA intolerance, mechanistic studies, a desensitization protocol,
and new therapies are reviewed. (Allergy and Asthma Proc 22:
377-382, 2001)

CASE PRESENTATION

38-year-old female elementary school teacher with

asthma was referred for management of recurrent
nasal polyps and sinusitis. She had a history of perennial
and seasonal allergic rhinitis attributed to dust mite and
ragweed.

Initially, nasal polyps had been diagnosed approximately
10 years earlier, and she had suffered from persistent nasal
obstruction and anosmia for several years. She generally
had one episode of sinusitis requiring antibiotics annually
and had undergone three nasal polypectomies. Past treat-
ments included several topical nasal steroid preparations
and, recently, she had been started on montelukast. Dust
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mite or ragweed exposure was associated with flares of
sneezing and rhinorrhea.

The patient had moderate persistent asthma (forced ex-
piratory volume in 1 second [FEV,] 60-80%), which was
triggered by exercise, cold-air exposure, and upper respira-
tory tract infections (URIs). She had been hospitalized three
to four times for asthma but had never been in an intensive
care unit (ICU) setting or intubated. Her asthma had become
more difficult to control during the year before her visit.

The patient’s medications on presentation were flutica-
sone metered dose inhaler (MDI), 440 ug twice daily
(b.i.d.); albuterol MDI as needed; montelukast, 10 mg daily
(q.d.); cetirizine, 10 mg q.d.; and multivitamins.

She was unaware of any sensitivity to aspirin (ASA) or
other nonsteroidal anti-inflammatory drugs (NSAID). She
had been advised years ago to avoid these and generally did
s0, although she recalled taking ibuprofen approximately 5
years earlier without problems and she tolerated acetamin-
ophen.

She had never smoked, was without other health prob-
lems, and had a family history of mild ragweed allergy in
one sibling.

On physical exam, she appeared well and had normal
vital signs. Head and neck exam was remarkable for bilat-
eral nasal polyps that could be readily visualized with a
nasal speculum and were protruding slightly from one nos-
tril. Her lung exam was normal, and skin was clear and
nondermatographic. Baseline spirometry showed an FEV,
of 85% of predicted and a mean forced expiratory flow
25-75% (FEF,5_45) of 34% of predicted.

The clinical impression was that of a patient with mod-
erate persistent asthma and severe recurrent nasal polyposis
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and sinusitis. There was no specific history to suggest ASA
or NSAID intolerance.

BRIEF HISTORY OF ASA INTOLERANCE

ASA was first used clinically at the turn of the
century.' By 1919, the first report of an asthmatic
reaction to ASA appeared,” and several deaths from
asthma after ASA ingestion were reported in the 1930s.
The triad of ASA intolerance, asthma, and nasal polyp-
osis or rhinosinusitis, was described formally by Samter
and Beers in 1969.°

ASA INTOLERANCE HAS VARYING
PRESENTATIONS

our general types of adverse reactions to ASA have
been recognized:

Urticaria/angioedema
Rhinosinusitisconjunctivitis/asthma
Anaphylaxis

Hypersensitivity pneumonitis

S

This review will focus on the management of the type of
adverse reaction characterized by some combination of rhi-
nosinusitis with or without nasal polyposis, conjunctivitis,
and asthma. A given patient may present with the combi-
nation of severe rhinosinusitis and asthma or with recurrent
nasal polyposis and rhinitis but only mild or absent asthma.*
NSAID ingestion typically precipitates flares in nasal con-
gestion and rhinorrhea and/or in asthmatic symptoms. The
causal relationship between NSAIDs and such flares may go
unrecognized by the patient.

PREVALENCE AND CLINICAL
CHARACTERISTICS OF NONSTEROIDAL ANTI-
INFLAMMATORY INTOLERANCE

SA intolerance is an acquired disease with a preva-
lence of 3-20% in adult patients with asthma.>®
ASA intolerance is found in up to 30% of patients with
the combination of nasal polyps, rhinosinusitis, and asth-
ma.? It is less common in children, although prevalence
has not been well studied in the pediatric population.
Atopy is present in ~50% of patients with the triad, and
family histories of ASA sensitivity are rare.>* The classic
presentation is typified by the onset of rhinosinusitis
followed by nasal polyps and worsening asthma when
patients reach 30 or 40 years of age, although some
patients’ asthma may improve with time.? Those patients
with nasal polyposis report congestion, anosmia, and
impaired gustatory sense as prominent symptoms. Pa-
tients may describe exacerbations in asthma symptoms or
worsening nasal symptoms after administration of
NSAIDS, with reactions typically occurring within 20
minutes to 3 hours after ingestion.

378

APPROACH TO PATIENTS WITH THE TRIAD OF
ASA INTOLERANCE, ASTHMA, AND NASAL
POLYPOSIS: ASA CHALLENGE,
DESENSITIZATION, AND SUBSEQUENT
TREATMENT

ver the past 10 or 20 years, physicians and patients
have noticed that some patients with ASA intoler-
ance and the triad, who had, nonetheless, received regular
ASA therapy, paradoxically experienced an improvement in
their nasal symptoms. This situation generally arose either
in patients whose ASA intolerance was unrecognized or in
patients with known sensitivity who needed ASA therapy
for other medical conditions (i.e., cardiovascular or rheu-
matologic disease) and therefore had been desensitized be-
fore treatment.

Several early studies attempted to verify the beneficial
effects of ASA treatment on ASA-intolerant patients, but
these were limited by small sample sizes and were incon-
clusive. In 1990, a clinical study of 107 patients accom-
plished this objective.” This study examined the long-term
effects of ASA desensitization and subsequent treatment on
ASA-intolerant rhinosinusitis and asthma. All patients had
challenge-proven ASA intolerance and moderate/severe rhi-
nosinusitis asthma. They were divided into three groups: 35
patients were desensitized and took ASA continuously, 42
patients avoided ASA after initial challenge, and 30 patients
were desensitized and took ASA for a time but stopped for
various reasons (e.g., many developed gastrointestinal [GI]
side effects). During the 2-9 years of follow-up (average, 4
years), the following were assessed: nasal and chest symp-
toms, medication use, outpatient and emergency room Vis-
its, hospital stays, upper respiratory tract infections requir-
ing antibiotics, steroid use, and sinus surgeries. Doses of
ASA taken ranged from 325 mg q.d. to 650 mg four times
a day (qg.i.d.), with an average of 650 mg b.i.d.

Patients continuously taking ASA showed statistically
significant reductions in all of the foregoing parameters,
except nasal steroid use, which was decreased but not to a
level of statistical significance. The group that took ASA for
a time but then stopped the medication also improved by
most measurements but trended back toward baseline after
discontinuation. The authors concluded that long-term ASA
use prevents or retards ongoing inflammation in the nose,
sinuses, and bronchial tree.

PROTOCOL FOR ASA CHALLENGE AND
DESENSITIZATION

tevenson has published a review of the challenge and
desensitization of 106 patients, which provides guide-
lines for patient selection, a protocol, and observations
about the phenomenon.® Appropriate patients for challenge
and possible ASA treatment include those for whom ASA
or NSAIDs would have an important impact on other co-
existent diseases (especially cardiovascular disease), those
with refractory sinus disease necessitating repeated surger-
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ies, those with asthma requiring high maintenance doses of
systemic steroids,*® and those not at high risk for GI se-
quelae. It has been advised that patients undergo challenge
only after their asthma is as well controlled as possible;
baseline FEV, should be =70% of prior recorded best value
and at least 1.5 L. Also, reversibility of airway obstruction
should be documented to confirm the diagnosis® Antihis-
tamines and inhaled sympathomimetics should be discon-
tinued 24 hours before initiating the procedure. Corticoste-
roids and methylxanthines should be continued at the usual
doses. Peripheral intravenous (i.v.) access should be estab-
lished. Positive reactions are variably defined as those caus-
ing a decline in the FEV, of =15-25% from baseline. Spi-
rometry should be performed before administering each step.

It is imperative to allow a minimum of 2 hours between
doses, to accommodate the delayed onset reactions seen in
many patients. Rarely, patients may report reactions even later,
after ASA ingestion, and for such patients, dosing intervals
should be adjusted further, e.g., at 6-hour intervals. This is in
contrast to protocols used for patients without asthma or the
triad, which may involve shorter dosing intervals. In the inpa-
tient setting, more than three doses can be administered per
day, shortening the overall length of the procedure.

The protocols for challenge and desensitization differ in
their end points. A challenge is designed only to document
a threshold dose and confirm ASA sensitivity. Desensitiza-
tion is intended to continue through the patient’s threshold
dose and achieve tolerance to a goal dose. A reaction is
expected if the patient is ASA intolerant. Once induced, it is
treated, and the patient is given no further doses until
pulmonary function has returned to baseline (usually 2-24
hours). For desensitization, the inciting dose then is read-
ministered. The patient may or may not react again. The
same dose is given repeatedly until there is no reaction, and
then the protocol proceeds as before. This is continued until
the patient tolerates 650 mg ASA without reaction, at which
point, desensitization is complete. The following outline is
an example protocol for desensitization:

Day Time Dose
1 8:00 A M. Placebo
11:00 A.M. Placebo
2:00 P.M. Placebo
2 8:00 AM. 3 mg of ASA
11:00 AM. 15 mg of ASA
2:00 P.M. 30 mg of ASA
3 8:00 AM. 30 mg of ASA
11:00 AM. 60 mg of ASA
2:00 P.M. 100 mg of ASA
4 8:00 AM. 100 mg of ASA
11:00 AM. 150 mg of ASA
2:00 P.M. 325 mg of ASA
5 8:00 AM. 325 mg of ASA
11:00 A.M. 650 mg of ASA

Stevenson made several observations. All ASA-intolerant
patients could be desensitized. The dose of ASA that elic-
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ited the first reaction roughly predicted the rapidity with
which desensitization occurred, i.e., if a patient reacted to a
dose below 100 mg, desensitization took repeated exposures
and more reactions occurred before the patient became
desensitized. After desensitization to ASA, all patients
tested also were cross-desensitized to other NSAIDs. ASA
desensitization is thought to be sustainable indefinitely,
provided the patient continues ASA on a q.d. or q.0.d. basis.
Last, airway responsiveness to methacholine and antigen
inhalation remained unaltered after ASA desensitization. In
a later article, the authors recommended an optimal dose of
650 mg b.i.d., with a range of 325 mg q.d. to 650 mg q.i.d.*
Notably, a recent study showed that of 60 ASA-intolerant
patients with asthma challenged with the new cyclooxygen-
ase 2 (COX-2) inhibitor rofecoxib, none reacted with respi-
ratory or nasal symptoms, indicating a lack of cross-reac-
tivity with this class of medication.’

MECHANISTIC STUDIES OF ASA INTOLERANCE

Ithough the approach to ASA desensitization is similar
to that used to desensitize to drugs that elicit immu-
noglobulin E (IgE)-mediated allergy, there is little evidence
to suggest that ASA sensitivity involves IgE. ASA-intoler-
ant patients react to multiple NSAIDs with widely divergent
structures, arguing against a common shared antigenic de-
terminant. Conversely, structurally related salicylates that
are not potent because COX inhibitors do not induce reac-
tions.'®!! Furthermore, the potency with which an NSAID
provokes bronchospasm correlates to its strength as a COX
inhibitor."?

Many investigators have made contributions toward un-
derstanding the mechanisms of ASA intolerance. Only the
briefest overview is within the scope of this article. The
cellular pathway by which leukotrienes, thromboxanes, and
prostaglandins are generated is shown in Fig. 1. ASA and
other NSAIDs are COX inhibitors.

Several studies point to increased leukotriene generation
in ASA-intolerant asthma. Leukotriene C, (LTC,), LTD,,
and LTE, are potent spasmogens for nonvascular smooth
muscle,'® induce mucus secretion, increase vascular perme-
ability, and trigger chemotaxis of various inflammatory
cells. Ferreri et al."* were among early investigators to show
differences in leukotriene regulation between ASA-intoler-
ant and -tolerant patients. This group showed that ingestion
of ASA, in sensitive subjects, elicited the release of LTC,
into nasal secretions. This was not seen in patients without
ASA intolerance or in sensitive patients after desensitiza-
tion. This finding could be explained by the inhibition of
COX causing increased generation of the spasmogenic leu-
kotrienes LTC,, LTD,, and LTE, (Fig. 1).

A similar finding was reported by Christie et al.'® in a
study examining urinary leukotrienes following ASA chal-
lenge in ASA-intolerant patients with asthma. Urinary LTE,
increased fourfold in these patients but was unchanged after
ASA challenge in control patients with asthma. In addition,
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Figure 1. The cellular pathways for generation of inflammatory mediators. COX 1 and 2 convert arachidonic acid to prostaglandin H,.

the baseline levels of urinary LTE, were sixfold higher in
sensitive patients than in asthmatic controls.

These studies suggest that the cells of ASA-sensitive
individuals have an up-regulated 5-lipoxygenase (5-LO)
pathway, rendering them intolerant to drugs that inhibit the
alternative COX pathway. Jurgens et al. showed that pe-
ripheral monocytes of ASA-sensitive patients produced
greater baseline levels of arachidonic acid products than
those of nonsensitive patients with asthma or patients who
do not have asthma and did so on a continuous basis.'® This
could be postulated to set up an ongoing chemotaxis of
inflammatory cells into target tissues such as the nasal and
respiratory mucosa, which then would be acutely exacer-
bated by the addition of a COX inhibitor* Cowburn et al.'’
obtained bronchial biopsy specimens from ASA-tolerant
and -intolerant patients with asthma and from subjects who
did not have asthma and compared immunohistochemical
staining for various enzymes in the leukotriene and prosta-
glandin pathways. The numbers of cells staining positive for
LTC, synthase were 5-fold higher in the tissues of ASA-
intolerant patients than those of ASA-tolerant patients, and
18-fold higher than normals. These data raise the possibility
that a continuum exists in LTC, expression and that the
ASA-intolerant patient with asthma represents one extreme
of that spectrum.

There are also interesting data regarding the role of
prostaglandin E, (PGE,), which when inhaled, has been
shown to protect against ASA-induced bronchospasm.'®'?
PGE, also inhibits synthesis of leukotrienes,?®?! mast cell
degranulation,22 T-cell activation.> and several other com-
ponents of the inflammatory process. Through these actions,
PGE, may provide a constitutive break on the generation of
proinflammatory mediators. ASA, by blocking the genera-
tion of the prostaglandins, would disrupt this counter-regu-
latory system.
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O’Hickey et al.®* studied another hypothesis, i.e., that
there is increased end-organ sensitivity to leukotrienes in
ASA-sensitive patients. This was tested by experimentally
determining the dose of LTE, that caused a 35% drop in
specific airway conductance, which was found to be 16
times lower in patients with asthma with ASA sensitivity as
compared with asthma patients without ASA sensitivity and
which normalized after ASA desensitization. These data
suggested that there was, indeed, an enhanced sensitivity to
leukotrienes in the airways of ASA-sensitive patients with
asthma.

Because the condition of ASA intolerance appears to be
mediated by an aberration(s) in leukotriene regulation, leu-
kotriene inhibitors (in the form of receptor blockers or 5-LO
inhibitors) have been evaluated as candidates for the treat-
ment of ASA sensitivity. Isreal et al.?> tested the role of
5-LO products in mediating the ASA response in ASA-
sensitive patients by treating with zileuton, a 5-LO inhibitor,
for 1 week before ASA challenge. Zileuton prevented the
fall in FEV, and the development of naso-ocular symptoms.
Interestingly, however, a later study of similar design by
Pauls et al.?® showed that a subset of such patients still had
responses to ASA challenge but at higher doses than those
given in the original challenges, suggesting that zileuton
had shifted the dose-response curve in some patients, rather
than truly blocking the phenomenon.

Although the impact of antileukotriene agents on the
phenomenon of ASA intolerance remains an area of active
work, the clinical usefulness of these medications was es-
tablished in a double-blind, placebo-controlled, crossover
study in which patients received 6 weeks of zileuton (600
mg q.i.d.) or placebo.>” With zileuton treatment, improve-
ments in both pulmonary and nasal function resulted, with
an increase in average FEV, higher morning and evening
peak expiratory flows, improved sense of smell, decreased
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rhinorrhea, and less nasal congestion compared with pla-
cebo. Similar studies with montelukast or zafirlukast have
not been reported in ASA-intolerant patients with asthma.
The relative roles of various inflammatory cells, particu-
larly mast cells and eosinophils, also have been studied.
Mast cells and increased numbers of eosinophils can be
identified in nasal polyp tissue.?® Both cell types are capable
of leukotriene production. Fischer et al.?® assayed the nasal
lavage fluid of ASA-sensitive patients after ASA challenge,
for leukotrienes and nasal tryptase. Nasal tryptase increased
significantly after challenge, showing the involvement of
mast cell degranulation in this process. In Cowburn’s study,
mentioned previously, the majority of LTC, synthase-pos-
itive cells were eosinophils. The roles of monocytes, mac-
rophages, and neutrophils remain to be characterized.

REVISITING THE CASE

ecause the patient described previously recalled taking
NSAIDs in the past without difficulty, she was ini-
tially challenged with ASA in the outpatient setting. Doses
up to 81 mg were tolerated without clinical reaction. How-
ever, 20 minutes after receiving 160 mg (the protocol used
for challenge differed from the foregoing), she became
dyspneic and her FEV, dropped to 42% of predicted (a
>50% reduction). She received two nebulized treatments of
albuterol/ipratropium (a combination she was known to
respond well to) with gradual return of pulmonary function
to near baseline and she had no other sequelae. The diag-
nosis of ASA intolerance was made. She was discharged on
a 1-week course of prednisone. Later, she was admitted to
the hospital for desensitization, using the foregoing proto-
col. During the procedure, she experienced an asymptom-
atic drop in FEV, of <10% from baseline after 60 mg of
ASA, and, subsequently, a drop of 25% after the 100-mg
dose, accompanied by wheezing and dyspnea. The latter
was treated with nebulized albuterol. She completed the
protocol to a final dose of 325 mg without further reactions
and was discharged on 325 mg ASA q.d.. Her dose subse-
quently was increased to 650 mg q.d. as an outpatient.
Long-term follow-up is not yet available.

This patient’s reported history of having tolerated
NSAIDs in the past did not accurately predict her clear
sensitivity on challenge. Many patients tolerate ASA for
some years before the sensitivity develops, and the initial
reactions may not be recognized by the patient as related to
the ingestion of the drug.! Most authors propose an inpatient
setting for patients with suggestive histories or for those
whose asthma is moderate to severe. However, for patients
in whom suspicion for ASA intolerance is quite low, ap-
propriately staffed outpatientsettings may be suitable. In the
outpatient setting, i.v. access is recommended and inpatient
transfer must be readily available.

In summary, although the mechanism of ASA intolerance
has not yet been characterized fully, it involves aberrant
regulation of leukotrienes. Among the new therapies avail-
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able, leukotriene inhibitors show particular promise. For
carefully selected patients with ASA intolerance, asthma,
and nasal polyposis and who have not responded adequately
to conventional therapy and a trial of an antileukotriene
agent, ASA desensitization and treatment offers the possi-
bility of a simple and effective treatment.
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