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In some patients with asthma, aspirin (ASA) and all non-
steroidal anti-inflammatory drugs that inhibit cyclooxygenase
enzymes (cyclooxygenase-1 and -2) precipitate asthmatic
attacks and naso-ocular reactions. This distinct clinical syn-
drome, called aspirin-induced asthma (AIA), is characterized
by a typical sequence of symptoms, intense eosinophilic
inflammation of nasal and bronchial tissues, combined with
overproduction of cysteinyl-leukotrienes (Cys-LTs). At base-
line, cys-LT urinary excretion is augmented, and ASA admin-
istration leads to its further temporary increase. After ASA
challenge, cys-LTs are released into nasal and bronchial secre-
tions and can be collected in the urine. LT¢synthase, the ter-
minal enzyme for cys-LT production, is markedly overex-
pressed in eosinophils and mast cells from bronchial biopsy
specimens of most patients with AIA. An allelic variant of

LTC 4, synthase that enhances enzyme transcription is associat-
ed with AIA. Avoiding ASA and nonsteroidal anti-inflammato-
ry drugs does not prevent progression of the inflammatory dis-
ease. Corticosteroids continue to be the mainstay of therapy,
and anti-LT drugs are also indicated for treatment of the
underlying disease. After ASA desensitization, daily ingestion
of high doses of ASA reduces inflammatory mucosal disease
symptoms, particularly in the nasal passages, in most patients
with AIA. (J Allergy Clin Immunol 1999;104:5-13.)
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Abbreviations used
ASA: Aspirin
AIA: Aspirin-induced asthma
ATA: Aspirin-tolerant asthma
BAL: Bronchoalveolar lavage
COX-1: Cyclooxygenase-1 enzyme
COX-2: Cyclooxygenase-2 enzyme
Cys-LT: Cysteinyl leukotriene
LO: Lipoxygenase
LT: Leukotriene
NSAID: Nonsteroidal anti-inflammatory drug

of anti-leukotriene (anti-LT) drudshas amplified inter-

est in this syndrome. Here we discuss advances in the
pathogenesis and management of aspirin-induced asthma
(AIA), starting with a brief presentation of its clinical
features.

DEFINITION AND CLINICAL PRESENTATION

AlA, also called aspirin-sensitive or aspirin-intolerant
asthma, is an aggressive mucosal inflammatory disease
combined with precipitation of asthma and rhinitis
attacks after ingestion of ASA and most nonsteroidal
anti-inflammatory drugs (NSAIDZ)? AlA affects about

Shortly after aspirin (ASA) was introduced into thera- 10% of adults with asthma, more often women than

py 100 years ago, ASA was implicated as the cause cmen8 Familial occurrence is quite rare, and the disease is
violent attacks of asthma. In 1922, the association oinfrequently found in asthmatic childrén.
ASA sensitivity, asthma, and nasal polyposis was In most patients symptoms of rhinitis first occur dur-
described by Widal et &land this clinical entity, subse- ing the third decade, often after a viral respiratory iliness.
quently named “aspirin triad,” was popularized by the Over a period of months, chronic nasal congestion, anos-
studies of Samter and Beérit.constitutes a remarkable mia, and rhinorrhea develop. Physical examination often
model for investigating mechanisms that operate in asthreveals nasal polyps. Bronchial asthma and sensitivity to
ma, rhinitis, and nasal polyposis. The recent introductiorASA usually develop next. After ingestion of ASA or an
NSAID, an acute asthma attack occurs within 3 hours,
usually accompanied by profuse rhinorrhea, conjunctival
injection, periorbital edema, and sometimes a scarlet

cine, Krakow, ancthe Division of Allergy, Asthma, and Immunology, ﬂUShing of head and neck. ASA is a common preCipitant

Scripps Clinic and The Scripps Research Institute, La Jolla. of life-threatening attacks of asthihidn a large survey
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Relylncr?r:ltorr;:f;s]t-i ézaiid D. Stevenson, MD, Scripps Clinic and The Scrippsical ventila’Fion were found t(-) have AR,

Research Institute, 10666 N Torrey P’ines’Rd, La Jolla, CA 92037. Aggressive nasal p0|prSIS and asthma run a protract-

ed course, despite the avoidance of ASA and cross-react-
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eosinophils are present in nasal mucosa and bronchiemechanism of ASA sensitivity, exist in at least 2 iso-
airways. Although at one time AIA was thought to not forms, COX-1 and COX-2, which are encoded by distinct
occur in atopic patients, positive skin test responses tgenes. Both isoforms are actually coenzymes with a per-
common aeroallergens are actually similar in patientsoxidase, forming the complete enzyme RGinthase.
with AIA and those with other types of asthida. COX-1, the constitutive form, is a housekeeping hor-
Although clinical history might raise the suspicion of mone that is widely distributed in most mammalian cells.
AlA, the diagnosis can be established with certainty onlyCOX-2 is induced during inflammation and enhances
by ASA provocation tests. There are 3 types of provoca-synthesis of inflammatory prostanoids. Both enzymes
tion tests, depending on the route of ASA administration:are expressed in normal human respiratory epithfium
oral, inhaled, and nasal. Oral challenge tests are mosand are not quantitatively upregulated in bronchi of
commonly performed; in most patients threshold dosespatients with stable asthma and chronic bronchitis. By
evoke positive respiratory reactions after ingesting 30 tousing immunostaining techniques, the overall expression
150 mg of ASA (average, 60 mg)n inhalation tests of COX-1 and COX-2 is similar in bronchial biopsy
aerosols of L-lysine acetylsalicylic acid are adminis- specimens obtained from ASA-tolerant and ASA-intoler-
tered!2 Inhalation challenge can be completed in 4 ant asthmatic patien#3:24 Furthermore, after bronchial
hours, but reactions are usually restricted to the loweichallenge with ASA-lysine, cells in bronchoalveolar
respiratory tract. Nasal provocation testihig an attrac-  lavage (BAL) fluid, staining for COX-1 or COX-2, were
tive research model and can be also used as a diagnosnot found to be increased preferentially in patients with
procedure in outpatients; its value, however, is limited by AIA. 24 Low doses of ASA, indomethacin, and piroxicam
reduced sensitivity when compared with oral or inhala- precipitate asthmatic attacks in sensitive patients and
tional provocation testing. With few exceptions, once inhibit both enzymes but are much more potent inhibitors
ASA sensitivity develops, it remains for the rest of the of COX-1 than COX-2. Other salicylates, which are well

patient’s life. tolerated by patients with AlA, are practically devoid of
effect on COX-1 in intact cells but have half of the poten-

PATHOGENESIS cy of ASA in inhibiting COX-2 in certain cell lines.

The futile search for an allergic mechanism Nimesulide and meloxicam, drugs known to inhibit

COX-2 substantially more than COX-1, are well tolerat-

Clinical symptoms precipitated by ASA or NSAIDs in ed by ASA-sensitive asthmatic subjects when given aver-
patients with AIA are reminiscent of immediate hyper- age therapeutic doses but cause rhinorrhea and mild asth-
sensitivity reactions. Therefore an underlying antigen-ma attacks when ingested in higher dé$&§The recent
antibody mechanism has been suggested and investigaintroduction into clinical practice of highly selective
ed. However, skin test responses with ASA-lysine haveinhibitors of COX-2, namely celecoxib and rofeco%ib,
been negative, and numerous attempts to demonstraiwhich theoretically should not cross-react with ASA
specific antibodies against ASA or its derivatives werebecause of preservation of constitutive BGEill pro-
unsuccessful4 Neither differences in bioavailability of vide an interesting tool for further determining the role of
ASA nor the formation of salicylic acid seem to con- COX isoforms in AlA.
tribute to ASA-induced respiratory reactidrits-urther- When segmental bronchial challenges with ASA were
more, in patients with AIA, asthmatic attacks can be pre-performed in patients with AIA and aspirin-tolerant asth-
cipitated not only by ASA but also by other NSAIDs with ma (ATA), and COX products were measured in BAL
distinct chemical structures, frequently on first exposurefluid 15 minutes after installation of ASA-lysine, a
to the new NSAID. All of these facts make immunologic marked difference became appa®aSA significantly

cross-reactivity most unlikely. depressed formation of PGREnd thromboxane Bin
both groups; however, mean levels of PGPGFE,, and
The cyclooxygenase pathway 9a,113-PGF, were not depressed in BAL fluid from sub-

The cyclooxygenase (COX) thedfyproposes that jects with AIA but were significantly decreased only in
precipitation of asthma attacks by ASA and NSAIDs is the control (ATA) patients. In individual subjects with
not based on antigen-antibody reactions but by the shareAIA, PGD, levels varied in response to ASA challenge
pharmacologic actions of ASA/NSAIDS,namely spe- from marked increase to depresst§rHistamine and
cific inhibition in respiratory cells of intracellular COX eosinophil cationic proteins were also preferentially
enzymes (Fig 1). The original observations by Szczeklikreleased into the BAL fluid of patients with AIA, but
et al in 19758.19that drug cross-reactivity can be pre- changes in mean levels barely missed being statistically
dicted on the basis of each NSAID's in vitro inhibition of significant28 Activated mast cells are a likely source of
COX, have been consistently reaffirmed over the histamine and PGP The role of mast cells in the patho-
years?0.21 After ASA desensitization, cross-desensitiza- genesis of AIA has been investigated by Fisher 2t al
tion to other NSAIDs that inhibit COX also occé#fs. and Warren et &0 The latter investigators reported that
These constitute the major facts supporting the COX thesegmental bronchial challenge with indomethacin led to
ory, the additional evidence for which has been summaa rise in PGD and histamine in BAL fluid from 3
rized elsewheré® patients with AIA when compared with BAL fluid from

The COX enzymes, which appear to be central to the3 patients with ATA. A modest increase was seen in uri-
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FIG 1. This illustration could represent either a mast cell or eosinophil, the 2 most prominent cells detected in
the respiratory mucosa of patients with AlA. Other inflammatory cells could also participate, although PMNs
and macrophages predominantly synthesize LTB,. During inflammatory respiratory disease, Cys-LTs, hista-
mine, and eosinophilic cationic protein (ECP) are formed and released, effecting eosinophil recruitment, vas-
cular permeability, mucus secretion, and bronchial hyperreactivity. When ASA is added, the respiratory reac-
tion begins, COX-1 and COX-2 are both disabled, PGE, synthesis ceases and its modulating effects on mast
cells and 5-LO are removed, and mediators are released or synthesized. If LTC, synthase is increased, aug-
mented synthesis of Cys-LTs also occurs. During ASA desensitization, COX-1 and COX-2 continue to be dis-
abled, with concomitant blocking of prostanoid formation. Histamine secretion ceases, but Cys-LTs continue
to be synthesized at a rate found at baseline. However, Cys-LT bronchial receptors are downregulated. 5-LO
and FLAP enzymes are not different from those of normal subjects and are not directly affected by
ASA/NSAIDs.

nary levels of &,113-PGF,3! and PGD metaboli#@and  immunohistochemical staining may not be able to detect
the metabolites of PGDn patients with AIA after ASA-  subtle changes in amino acid sequences or configuration
lysine bronchoprovocation challenges. of COX molecules. However, an altered COX-1 or COX-

Thus the COX response to ASA was selectively2 enzyme might be more vulnerable to ASA or could pro-
altered in patients with AIA. Such alterations may resultduce unknown metabolites that stimulate cysteinyl
from an acquired change in the COX gene or genes, peleukotriene (Cys-LT) production. Alternatively, a major
haps as a consequence of a latent viral infe@@uch  signal for enhanced 5-lipoxygenase (LO) activity stems
an alteration in the COX molecule, specific for patientsfrom removal of PGE after the inhibitory effects of
with AIA, has not been identified. Currently available ASA/NSAIDs on COX-1 and COX-24 PGE, in many
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cells, including endothelial and epithelial cells of the res- synthase (Fig 1), the gene of which has been localized on
piratory tract, has profound regulatory effects on otherchromosome 5q, telomeric to other candidate asthma
inflammatory systen®: (1) it reduces LT biosynthesis genes, including IL-3, IL-4, IL-5, and GM-CS®.The
through inhibition of 5-L@5-3% (2) it inhibits cholinergic ~ expression of LT¢ synthase was 5-fold higher in
transmission, which can be disregulated by chronic viralbronchial biopsy specimens from patients with AIA than
infectior®8; (3) it prevents discharge of granular media- from patients with ATA and 19-fold higher than in biop-
tors from mast celfs; and (4) it prevents ASA-precipi- sy specimens from normal control subjects. By contrast,
tated bronchoconstriction and the expected rise in uri-expression of other LT pathways/enzymes (5-LO, 5-LO
nary LTE, when given by means of inhalation to patients activating protein, and LTphydrolase) was similar in all
with AIA39 or as an oral PGEanalog (misoprostoh? subject group84 Increased LT¢synthase expression in
Because ASA destroys COX-1 and COX-2 in all cells, biopsy specimens from patients with AIA was the only
the initiating stimulus for ASA-induced respiratory reac- enzyme or cell marker that correlated significantly with
tions appears to be the interruption of synthesis of PGE bronchial hyperresponsivness to inhaled ASA-lysthe,
and its modulating effects on inflammatory cells. Thus definitive clinical measure of AlA.
disruption of synthesis of some prostanoids (P& If Cys-LTs are common mediators of bronchoconstric-
PGL,) and/or diversionary synthesis of others after inter-tion in all asthmatic subjects and mucosal inflammation
actions between ASA/NSAIDs and COX enzymes seemin allergic rhinitis, why is there only a subset of patients
to be crucial events in the pathogenesis of ASA-inducecwho are ASA sensitive? The answers elude us, but cer-
respiratory reaction¥.20.21\Why the interruption of tain possibilities have begun to emerge. As indicated ear-
PGE synthesis by ASA/NSAIDs does not induce respi- lier, the protective effects of PGE in downregulating mast
ratory reactions in all humans, or at least all asthmaticcells and 5-LO are intuitively important in the ultimate
subjects, is the crux of the riddle in understanding ASA-synthesis of Cys-LTs after ASA interrupts synthesis of
induced respiratory reactions. Intuitively, either COX prostanoids.
enzymes are the same in patients with AIA and ATA and Increased availability of the LTsynthase enzyme
another set of pathologic conditions must coexist in themay be augmented by genetic upregulation. The promot-
5-LO pathway, or COX enzymes are different or differ- er region of the enzyme is complex and predicts interac-
entially susceptible to ASA/NSAIDs only in patients tion with many transcription enhancers. Li€ynthase is
with AlA. present in eosinophils and mast cells. Expression of, LTC
is variable, even in the same cell line. Recently, the genet-
ic polymorphism of the 5-untranslated region of 1,TC
Over the last few years, Cys-LTs have emerged assynthase has been describedt consists of 2 common
major mediators in AlA (Fig 1). Most patients with AIA alleles corresponding to the A to C transversion of
excrete 2- to 10-fold higher amounts of L urine nucleotide 444 upstream of the translation start. The C
than asthmatic subjects who tolerate ASA. There is, how-allele is 60% more common in patients with AIA than in
ever, some overlap between the groups, and no correleasthmatic subjects insensitive to aspirin. Patients with
tion was found between urinary LJEnd histamine  AIA have upregulated LTgsynthase mRNA expression
PD,, or baseline FEY values?! Either oral or inhala- in blood eosinophils, and increased gene transcripts are
tional ASA challenges resulted in temporary, although most pronounced in carriers of thg,gallele51 Although
significant, increases in urinary LTEexcretion41-43 there is no relationship between Li§y/nthase polymor-
Cys-LTs are also released into nasal secretions after oriphism and urinary LTEexcretion at baseline, provoca-
or nasal challenge with ASA47and into bronchi after tion with ASA leads to dramatic increases in urinary A TE
challenge with ASA-lysin@8 This is accompanied by in carriers of the &,,allele>2 The allele associated with
simultaneous inhibition of thromboxane Bnd PGE, AIA has an additional transcription activator-binding
whereas 15-LO metabolites remain unaltefewhen motif. Facilitated inducibility of the enzyme may thus
blood leukocytes obtained from patients with AIA and promote onset of ASA-induced disease and enhancement
prestimulated with IL-3 were incubated with ASA, of ASA-induced respiratory reactions. However, almost
together with C5a, they released more cys-LTs when30% of patients with AIA do not have a predisposing vari-
compared with normal leukocytédThus as shown in  ant of the LTG synthase gene, whereas 25% of control
Fig 1, Cys-LTs are continuously and aggressively syn-subjects do have it, apparently without consequences to
thesized in patients with AIA before any exposure totheir health. Such a finding is common in studies on
ASA/NSAIDs, and during ASA-induced reactions, genetic predisposition to multifactorial diseases and is
marked acceleration of synthesis occurs. Thus patientpredictable on the basis of non-Mendelian low inheritance
with AlA differ significantly from other asthmatic and of AIA. However, studies are currently underway in a
normal subjects with respect to their increased synthesimore heterogeneous population of patients with AIA to
of Cys-LTs at baseline. Because synthesis of cys-LTs idetermine whether the promotor gene for LBgnthase
already underway, the release of the braking effect ofis proportionately distributed. If COX enzymes in patients
PGE, correlates with augmented synthesis during thewith AIA are similar to those found in patients with ATA,
reaction. we must look at potential reasons why overproduction of
The terminal enzyme for Cys-LT production is LT/C Cys-LTs occurs in patients with AlA. In some patients

The lipoxygenase pathway
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with AIA, overexpression of LTgsynthase could be such response to NSAIDs by synthesizing unknown metabo-
a differentiating finding. lites that stimulate LT production; (2) evoke an immuno-
The discordance between the genetic predispositiologic response, perhaps dominated by specific cytotoxic
and AIA requires further studies on triggering factors,lymphocytes and eosinophils, previously suppressed by
such as intermittent or persistent viral infections. ThePGE,; or (3) leave DNA fragments in native DNA, which
genetic predisposition may also result from polygenicmight direct synthesis of altered enzymes.
effects, in which other elements of signaling, like cys-LT
receptors, play a significant rt@ Enhanced responsive- PREVENTION AND TREATMENT
ness of Cys-LT receptors to inhaled LTitas been iden-
tified in patients with AIA%3 and this phenomenon aug-  The general rules concerning treatment of AIA do not
ments the effects of synthesized LTs. Newly describediffer from the published guidelines on the management
interactions of lipoxins and Cys-LT signaling pathwedys of asthma. Most patients with AIA have moderate or
may have a yet unknown relevance in the pathogenesis severe persistent asthma. However, patients with AIA
AlA. By contrast, genetic variations of 5-LO, the first whose sinusitis is in remission may have mild asthma.
enzyme in the LT pathway, have not been shown to bThese observations were recently confirmed by a multi-
different in subjects with AIA and thus do not appear tocenter study performed by participants of the European
contribute to ASA-induced disease or modulate reactionNetwork on Aspirin-Induced Asthma. Among 365
found only in patients with AI&> patients with AIA in the European Network on Aspirin-
.. . . Induced Asthma studi, 79% were receiving long-term
Chronic inflammation of the airways oral or inhaled corticosteroid therapy. Half of the subjects
The airways of patients with AIA show signs of per- were treated with systemic corticosteroids, and 32% were
sistent inflammation, with marked eosinophilia, epithe-treated with inhaled corticosteroids alone, although in rel-
lial disruption, cytokine production, and upregulation of atively high doses (800 to 20Q@ per day). Nearly 20%
adhesion moleculeé$.57 In bronchial biopsy specimens, of patients were treated with intravenous corticosteroids
eosinophils are 4-fold more numerous than in subjectduring the year preceding registration in the database. In
with ATA and 15-fold more numerous than in biopsy sporadic cases, cyclosporin may help reduce the need for
specimens of normal muco&aThere is a tendency for higher doses of corticosteroids. However, its clinical
higher counts of CD68macrophages, whereas counts of effects are negligible, and side effects are of corféern.
T lymphocytes do not differ from other types of asthma There are, however, some important differences in the
or control subjects. Both incre&8and suppressi@hof  care of patients with AIA. First, to prevent life-threaten-
mast cell numbers, as compared with normal control suking reactions, patients with AIA should avoid ASA, all
jects, have been reported, with the discrepancies probiproducts containing ASA, and other analgesics that inhib-
bly reflecting mast cell activation and disruption. it COX. Thus the education of physicians, pharmacists,
Eosinophil infiltration of airway tissue appears to be aand patients is extremely important. The patient should
central feature of AIA. Eosinophil cationic protein is receive a list of drugs that are contraindicated, preferen-
found in BAL fluid and increases after ASA-lysine seg- tially with both generic and trade names (Table 1).
mental challenge in patients with ABR.The airway If necessary, patients can usually take acetaminophen
expression of IL-5, known to be involved in the recruit- (paracetamol). A cross-reaction prevalence of 34% after
ment, activation, maturation, and perpetuation of survivalingestion of 1000 and then 1500 mg of acetaminophen
of eosinophils, is markedly increased in patients withwas reported in patients with AI®.It is generally safer
AlA. 24,58 Immunohistochemical staining of bronchial not to exceed a dose of 1000 mg of acetaminophen at the
biopsy specimens shows that eosinophils are the prébeginning of therapy but to administer small doses and
dominant cells containing LTCsynthase, the essential monitor the patient for 3 hours. Patients with AIA can
enzyme for Cys-LT synthesis. Thus sheer numbers calso safely receive sodium salicylate, salicylamide,
eosinophils, loaded with normally expressed or increasecholine magnesium trisalicylate, benzydamine, chloro-
Cys-LT enzymes, may be responsible for overproductiorquine, azapropazone, and dextropropoxyphen. These
of total Cys-LTs, a differentiating feature of AIA. Two drugs are devoid of anti-COX activity or are weak COX-
chemokines, RANTES and eotaxin, are present in nas« inhibitors. Unfortunately, they are poor analgesics and
mucosa and polyp tissues, and their local expression ihave only minimal anti-inflammatory effects. Nime-
upregulated in individuals with chronic sinusi%Their sulide and meloxicam, drugs known to inhibit COX-2
role in the pathogenesis of eosinophilic inflammation inmore than COX-1, induced mild bronchial obstruction,
AlA remains to be established. although only at high dos&s26.68Selective inhibitors of
Persistent airway inflammation in AIA could result COX-2 have not been studied with respect to cross-reac-
from non-lgE—mediated reactions to an endogenous ctivity with ASA but theoretically should be safe for
exogenous antigen or virus. These possibilities are sugpatients with AIA because constitutive COX-1 will con-
ported by the finding of elevated markers of autoimmu-tinue to synthesize the protective prostanoid, RGE
nity,60-62 enhanced Ig@synthesi$3 and HLA associa- There exists, however, another strategy to administer
tion with AIA.64A latent virus infection couf® (1) mod-  ASA or NSAIDs to patients with AIA. A state of ASA
ify the genetic message for COX molecules, alteringtolerance can be induced and maintained by aspirin
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Generic names

Brand names

Inhibitors of both COX-1 and Piroxicam Feldene
COX-2: On first exposure to the Indomethacin Indocin
drug, cross-reactions with low Sulindac Cilnoril
provoking doses Tolmetin Tolectin
Ibuprofen Motrin, Rufen, Advil
Naproxen Naprosyn
Naproxen sodium Anaprox, Aleve
Fenoprofen Nalfon
Meclofenamate Meclomen
Mefenamic acid Ponstel
Flurbiprofen Ansaid
Diflunisal Dolbid
Ketoprofen Orudis, Oruval
Diclofenac \oltaren, Cataflam
Ketoralac Toradol
Etodolac Lodine
Nabumetone Relafen
Oxaprozin Daypro
Poor inhibitors of COX-1 and Acetaminophen Tylenol
COX-2: a small percentage of Salsalate Disalcid
patients with AIA cross-react
with high dose of these drugs
Relative inhibitors of COX-2 Nimesulide (available outside US)
and minor inhibition of COX-1: Meloxicam (available outside US)
Only cross-react at high doses,
and respiratory reactions are
relatively minor
Selective inhibitors of COX-2: Celecoxib Celebrex
In theory should not cross-react Rofecoxib Vioxx

but have not been studied

desensitization. Small incremental oral doses of ASA aretherefore clearly available for stimulation of cys-LT
ingested over the course of 2 to 3 days until 400 to 65(receptors. In a study by Juergens etlalesensitization

mg of ASA is tolerated. ASA can then be administeredto ASA followed by long-term treatment with ASA given
daily, with doses of 80 to 325 mg used to maintain desentwice daily resulted in decreased peripheral monocyte
sitization. After each dose of ASA, there is a refractory LTB, production and continued inhibition of COX
period of 2 to 5 days, during which ASA and other COX enzymes. Patients maintained for months in a state of
inhibitors can be taken with impunity. This is important ASA desensitization still respond to oral ASA challenge
for patients with AIA who have degenerative joint dis- with a rise in LTE urinary excretion, although the

eases, rheumatic diseases, and headaches and as a fresponses were blunted when compared with the original
ventive measure for treatment of vascular diseases. ASA challenges, and the patients were all asympto-
During the state of ASA desensitization, if ASA doses matic’2
are increased to 650 mg and taken twice daily continu- A drug and a dye should be mentioned when dis-
ously, the patients usually experience improvement incussing drug cross-reactivity in AlA. Intravenous hydro-
their chronic respiratory symptoms and signs, especiallycortisone hemisuccinate may sporadically provoke bron-
in the nos&270 There are no clear-cut indications for choconstriction in patients with AIA3 In a study by
ASA desensitization treatment, but nasal inflammatory Feigenbaum et dF only 1 of 44 ASA-sensitive asthmat-
disease appears to respond best. The ideal candidate fic subjects reacted to both hydrocortisone succinate and
this treatment is a patient with AIA who has just com- methylprednisolone succinate. Coincidental IgE-mediat-
pleted sinus/polyp surgery. ASA desensitization treat-ed reactions to the succinate molecule, rather than cross-
ment was shown to delay recurrence of nasal polyp for-sensitivity, was supported by the fact that readministra-
mation by an average of 6 yedfsThe mechanism of tion of hydrocortisone succinate during the ASA-desen-
ASA desensitization in patients with AlA is only partial- sitized state continued to induce a respiratory reaction in
ly understood. It may lead to reduction of airway respon-this patient. Tartrazine, a yellow azo dye used for color-
siveness to LTEbecause of downregulation of Cys-LT ing foods, drinks, drugs, and cosmetics was frequently
receptor$3which reduces receptor responsiveness to thecited in older reports as a cause of bronchosgasm.
same burden of Cys-LTs. At acute desensitization, uri-early as 1979, Weber et’akeported that in their ASA-
nary LT levels are the same as baseline levels and arsensitive asthmatic patients, reduced lung function values
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after tartrazine challenges resulted from withholdingtemic steroid withdrawal during zafirlukast therapy,
essential anti-asthmatic controller medications, rathewhich led to reappearance of their disease. However,
than reactions to tartrazine. More recently, extensive anChurg-Strauss syndrome during zafirlukast treatment
controlled studies indicate that tartrazine intolerance iswas recently reported in 2 patients who were not receiv-
extremely rare among ASA-sensitive asthmatic sub-ing systemic corticosteroids.
jects’6.77Because tartrazine dose not inhibit CB®4 is The B,-adrenergic agonist salbutard®$9 has been
likely that the rare tartrazine-induced reactions inreported to protect against ASA-induced attacks of asth-
patients with AIA are IgE mediated and coincidentalma through a mechanism that seems unrelated to its
rather than cross-reacting. bronchodilator properties. In a recently concluded study
The anti-LT drugs have been introduced for treatmenby Szczeklik et ab2 salmeterol effectively prevented
of AIA.3 Currently available drugs either inhibit LT syn- bronchial reactions to inhalation of lysine-ASA in
thesis by blocking 5-LO (ie, zileuton) or by blocking spe- patients with AIA. It also attenuated the expected ASA-
cific cys-LT receptors (ie, zafirlukast, montelukast, andprovoked rise in urinary excretion of LJ&nd the stable
pranlukast). Pretreatment with LT-modifying drugs atten-PGD, metabolite. Thus salmeterol appears to directly
uated ASA-provoked nasal and bronchial reactions irinterfere with eicosanoid metabolism in AlA, a finding
most, but not all, patien®®:82However, all studies were which might to be of clinical relevance.
performed with prior established provoking doses of Chronic eosinophilic rhinosinusitis frequently leads to
ASA. A recent study by Pauls eBateported that high- the development of nasal polyps in patients with AlA.
er therapeutic doses of ASA overcame protection fronTreatment is difficult. Intranasal fluticasone is an effec-
pretreatment with zileuton. In these 10 patients who wertive treatment for rhinitis in many patients with AA,
theoretically protected by zileuton, after challenge withparticularly when nasal passages are patent. LT modifiers
the same or larger provoking doses of ASA, 4 of 10 expeprovide benefit in many patients with AIA and also
rienced significant asthmatic reactions, and 10 of 1(deserve a trial. Sinus/polyp operations are often per-
experienced naso-ocular reactions. formed, but recurrence of nasal polyps usually occurs.
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