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Aspirin and nonselective nonsteroidal
antiinflammatory drugs (NSAIDs)

areamongthe most widely used medica-
tions in the world. Aspirin is primarily
used to treat and prevent heart disease,
whereasNSAIDs are used as antipyretic,
antiinflammatory, and analgesic therapy.
While aspirin and the NSAIDs are gen-
erally well tolerated, common adverse
effects associated with thesemedications
include gastrointestinal toxicity and al-
lergic-type reactions, often termed as-
pirinINSAID sensitivity. Classically, 2
main types of aspirin sensitivity have
beendescribed: respiratory reactionsand
Urticaria/angioedema.1,2 These are esti-
mated to occur in 0.07-0.3% of the gen-
eral population.v' More recent data indi-
catethat patients may not always present
with symptomsin one category but may
haveblended reactlons." Blended reac-
tions are characterized by the develop-
mentof urticaria and shortness of breath.
Although most aspirinINSAID -induced
reactions are dependent on the inhibition
of the cyclooxygenase-l (COX-I) path-.
way, some patients may experiencetrue
immunoglobulin E (IgE)-mediated reac-
tions as well.

Since aspirin andnonselective NSAIDs
are used therapeutically for the treatment
of manyconditions, a history of aspirin!

Author information provided at theendof the
text.
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OBJECTIVE: Toevaluateand provide management strategiesfor patientswith
aspirinor nonselective nonsteroidal antiinflammatory drug (NSAID) sensitivity.

DATA SOURCES: Literature retrieval was accessed through MEDLINE (1966-
March 2007)usingthe termsacetaminophen, aspirin, antiinflammatory agents
nonsteroidal, urticaria, angioedema, asthma, leukotriene antagonists,
desensitization, andtacrolimus. Article references retrieved werehand-searched
for otherrelevant articles.

STUDY SELECTION AND DATA EXTRACTION: All studies published in English were
evaluated. Studies, review articles, andcommentaries on aspirin-induced asthma
andaspirin- or NSAID-inducedurticaria/angioedema wereincluded in thereview.

DATA SYNTHESIS: Aspirin sensitivity is most often manifested as respiratory
reactions (eg, bronchospasm, profuse rhinorrhea, conjunctival injection) or
urticaria/angioedema. The primary mechanism is believedto be inhibition of the
cyclooxygenase 1 (COX-1) enzyme; as such, patients with aspirin sensitivity
often display cross-reactions to nonselective NSAIDs that inhibit the COX-1
enzyme. Management strategies include avoidance of aspirin andcross-reacting
nonselective NSAIDs. However, desensitization to aspirin is a viable option for
patients with aspirin-induced respiratory reactions, especially for those who
require aspirin for thromboembolic prophylaxis. Aspirin desensitization is
maintainedindefinitelywith a dailyaspirin dose. Thereis limitedevidence of the
use of leukotriene modifiers in preventing aspirin-induced asthma. COX·2
selective NSAIDs, especially in patients with aspirin-induced asthma, have not
beenfound to cross-react. However, approximately 4% of patients witha history
of aspirin-induced skin reactions mayexperience a cutaneous reaction following
a challenge to a COX-2 selective NSAID. Since acetaminophen is a weak
inhibitor of the COX-1 enzyme, patients withaspirin-induced asthma should not
takemorethan1000mgof acetaminophen in a singledose.

CONCLUSIONS: Management of patients with aspirinINSAID sensitivity Includes
avoidance of aspirin/nonselective NSAIDs, use of COX-2 selective NSAIDs,
acetaminophen In doses less than 1000 mg, and desensitization. The role of
leukotriene modifiers requires further study before theycan be recommended for
patients.
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NSAID sensitivity restricts the use of these agents and
may have a negative impacton patientcare. The presenta-
tion, diagnosis,and epidemiology of cutaneousand respi-
ratory aspirinINSAID sensitivity are reviewed in this arti-
cle. In addition, recent literature. on management strategies
for patients with aspirinINSAID sensitivity areevaluated.

Data Sources

Literature retrieval was accessed through MEDLINE
(1966-March 2(07) usingthe termsaspirin, antiinflamma-
tory agents nonsteroidal, acetaminophen, urticaria, an-
gioedema, asthma. leukotriene antagonists, desensitization,
and tacrolimus. In addition, retrieved article references
were hand-searched for other relevantarticles.All studies
publishedin Englishwere evaluated.Studies,review arti-
cles, and commentaries on aspirin-induced asthmaand as-
pirin- or NSAID-induced urticaria/angioedema were ap-
praised.

Clinical Presentation

A classification of allergic and pseudoallergic reactions
to medications that inhibit the COX enzymes, based on
clinical presentation and pathophysiological considera-
tions,is presented inTable I.'

RESPIRATORY REACTIONS

Afteringestion of aspirin or othernonselective NSAIDs,
patients with allergic reactions develop symptoms within
2-3 hours. Symptomsgenerally consistof bronchospasm,
profuserhinorrhea, conjunctival injection,periorbital ede-
ma, and generalized flushing." The prevalence of aspirin-
induced respiratory reactions (alsoknownas aspirin-exacer-
batedrespiratory disease,aspirin-induced asthma,Samter's
syndrome,aspirin triad)among asthmawith adults is esti-

mated to be between 4.3% and 21%.4,9-11 Patients with as-
pirin-inducedrespiratory reactions tend to have more se-
vere asthmathan do those with aspirin-tolerant asthma,":"
Aspirin sensitivity has been reported in 35-52% of pa-
tientswith nasal polypsand in as many as 65% of patients
who sufferfrom both bronchial asthmaand nasalpolyps."

Patients with aspirin/NSAID -induced respiratory reac-
tions often have an underlying history of asthma, nasal
polyps,and/orrhinosinusitis," although somepatientsmay
not have any predisposing diseases. Individuals who de-
velopthe aspirin triad (asthma,nasalpolyps,aspirin sensi-
tivity) typically develop persistentrhinitis in their third or
fourth decade of life that is often associated with a viral
upper respiratory tract infection.Womenare affected 2.5
timesmoreoftenthanmen.

Approximately 2-5 years later,there is a progression to
asthma,aspirin sensitivity, and nasalpolyposis." Once as-
pirin sensitivity develops, it is usually presentfor life," al-
though it has been reported to disappear spontaneously."
Aspirin-induced respiratory reactions are thought to be
veryrare, if presentat all, in children.v"

URTICARIA

Aspirin and othernonselective NSAIDs can eithercause
acute episodes of urticaria/angioedema in otherwise
healthyindividuals or aggravate pre-existing chronicidio-
pathicurticaria (CIU).19 In somepatients, aspirin can act as
a cofactor in urticarial reactions to food or exercise, and
food-dependent, exercise-induced anaphylaxis may be
augmented by aspirin ingestion."Urticaria can occurwith-
in 15 minutes of aspirin ingestion or maybedelayedfor up
to 24 hours, but most patientsdevelopsymptoms within4
hours." Symptoms generally diminish within 24-48
hours,but urticaria may continue for up to 1-2 weeksafter
ingestion, even in patients withoutunderlying Crn,19 Some

Table1. Classification of Allergic andPseudoallergic Reactions to COX InhibitorS&

Cross-
Reactlonsto
OtherCOX·1 Mechanismof Desensitization

Reaction Underlying Risk Factor(s) Inhibitors Sensitivity Recommended

NSAID·induced rhinitis asthma, nasalpolyps, sinusitis yes COX·1 inhibition yes
andasthma

NSAID·induced urticaria chronicidiopathic urticaria yes COX-1 inhibition no
andangioedema

Singledrug·induced none no immunologic yes
urticaria andangioedema

Multiple drug-induced none yes COX-1 inhibition yes
urticaria andangioedema

Singledruganaphylaxis none no immunologic yes
NSAID·blended reaction variable (riskfactors such as asthma, rhinitis, or yes (notconsistently) unknown (COX-1 datanot available

urticaria maybe presentin someIndividuals) inhibition?)

COX-1 =cyclooxygenase 1; NSAID =nonsteroidal antiinflammatory drug.
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predisposing factors for NSAID-induced urticaria and an-
gioedema may include atopy, female sex, and intermittent
NSAID use for reliefof acutepain?

Chronic urticaria (mostoftendefined as dailyor almost
dailyrecurrences for at least 6 Wk)19 is more likely to de-
velopin individualswho have previouslymanifestedas-
pirin or NSAID intolerance, and cutaneous reactions to
nonselective NSAIDs may precedeby years the develop-
mentof chronic urticaria." In approximately 20-40% of
patients withchronicidiopathic urticaria, aspirin will trig-
geror aggravate the disease," In addition, the frequency of
aspirin intolerance is over20 timesgreaterin patients with
cm than in the general population.' Somefamilial predis-
Position to crn has been found to stem from leukotriene-
relatedgenes," but the observed inheritancepatterns are
not Mendelian and as such cannot be easily predicted
along family lines."

ANAPHYLACTIC REACTIONS

Immediate-type hypersensitivity reactions (alsoknown
as IgE-mediated reactions) are characterized by the devel-
opmentof symptoms of anaphylaxis includingurticaria,
angioedema, bronchospasm, and/orhypotension.6Previous
exposure to the drug is required for theproduction of drug-
specific IgE antibodies.' Although only limited clinical
dataexist, patientsdevelopan IgE-mediated reaction to a
specific NSAIDand willnot cross-react to othernonselec-
tiveNSAlDs. The onlyexception to this is for nonselective
NSAIDs that have molecular structures that are almost
identical. For example,sulindac,tolmetin,and zomepirac
arechemically similarand can be recognized by the same
IgEantibodies.'

Mechanisms of Pathogenesis

RESPIRATORY REACTIONS

Most available evidence pointstowardthe inhibition of
cyclooxygenase (COX)and/orlipoxygenase pathwa~s by
aspirinand other nonselective NSAIDs.The 2 major en-
zymesinvolvedare COX-I, which is expressedconstitu-
tively in airway mucosa and consideredthe "housekeep-
ing" enzyme responsible for physiological activities of
prostaglandins, and COX-2, an enzyme that is induced
with proinflammatory signals.Clinical studiesshow that
inhibition of COX-I, but not COX-2,precipitates asthmat-
ic attacks," COX-l inhibitors accelerate depletion of
prostaglandin E2 (PGE2), which wouldnormallyprotect
against the effects of bronchoconstrictionand mast-cell
mediatorrelease," As well, expressionof the COX-2 en-
zymeand its activity is reduced in patients withaspirin-in-
duced asthma," The combinationof diminished COX-2
activity in aspirin-sensitive individuals with the inhibition
of COX-l by aspirin and othernonselective NSAlDsmay

ManagementOptionsfor PatientswithAspirinand NSAID Sensitivity

contribute to reduced PGE2production, with theend result
of aspirin-induced asthma.

Shunting of arachidonic acid metabolism away from
prostanoid production and into leukotriene synthesis re-
sults in an increase in leukotrieneproduction,with resul-
tant bronchoconstriction and increased mucus produc-
tion." Patientssensitive to aspirin also have upregulation
of their5-lipoxygenase pathway, which leads to increased
synthesis of cysteinylleukotrienes and release of histamine
from mast cells.6,21 Cysteinylleukotrienes induce bron-
choconstriction, edemaformation,and mucus production
in airways and are considered mediators of asthma.Based
on the proposed mechanism, patients who develop aspirin-
induced asthma will cross-react to other nonselective
NSAlDs that inhibit the COX-l enzyme.

Other mechanisms that have been proposed to explain
the pathogenesis of aspirin-induced asthmainclude chron-
ic inflammation of the airways,possiblydue to a chronic
viralinfection.16,25

SKIN REACTIONS

The pathogenesis of aspirin-induced urticaria is un-
knownbut appears to be related to the inhibition of the en-
zyme COX-I. Thus, patients who present withcutaneous
symptoms after aspirin/NSAID therapy will generally
cross-react with all nonselective NSAIDs that inhibit
COX-l.6,19 Similarto aspirin-induced asthma,inhibition of
the COX-l enzyme leads to imbalances in the levels of
leukotrienes and prostaglandins, thus provoking the in-
flammatory response observed in thesepatients. Excessive
leukotriene production results in increased vasopermeabili-
ty and subsequenturticaria," This is further supported by
the use of leukotriene antagonists in the treatment of as-
pirin-induced urticaria.19,22,26The rapid depletion of PGE2
afterCOX-l is inhibited triggers the skineruptions by pro-
moting mast cell discharge and cysteinyl leukotriene
biosynthesis,"

Diagnosis

Definitive diagnosis of sensitivity to aspirin can onlybe
obtainedby using provocation challenges," Oral, inhaled
(bronchial), nasal, and intravenous provocation tests have
been used,but only the first3 are regularly used in clinical
practice." The oral route of administration is the most
common challengemethodand is generally the only one
used in NorthAmerica, as it bestexemplifies natural expo-
sure," In mostpatients, threshold dosesthatevokepositive
respiratory reactions are30-150 mgof aspirin (average 60).29
Established protocols recommend a placebo challenge first to
eliminate thepossibility of spontaneous bronchospasm. Skin
testing, though nottypically performed in North America, is
often negative andis notuseful fordiagnosis."

WWw.theannals.com The Annals ofPharmacotherapy • 2007July/August. Volume 41 • 1193



SR Knowles et al.

Before patientscan undergo provocationtests, their un-
derlyingdisease (eg, asthma,urticaria) mustbe stable.Oral
provocation testing consists of administration of placebo
and escalating doses of aspirin over 1-4 consecutive
days.3J.32 Protocolsdiffer between variouscentersbased on
the dosage of aspirin used, intervals between successive
doses (30 min to 2 h), cumulative doses (416-1165 mg),
starting doses (usually 30-80 mg), and criteria for assess-
ing a positive test. In general, a test is considered positive
if a decrease in forced expiratory volume in one second
(FEVJ) of more than 20% occurs,usually accompaniedby
bronchoconstriction and nasal symptoms." Some of these
oral challenge protocols are similar in dosing to desensiti-
zation protocols (ie, the protocols start with small doses
and slowly increase the dose, similar to a desensitization
protocol); as such, it is unclear whether a negative oral
challengesimply means that a patient is "desensitized." At
the Drug Safety Clinic, our standardoral provocationpro-
tocol is a 2 dose challengeconsistingof aspirin 80 mg and
325 mg administered one hour apart. Since oral provoca-
tion testing may cause serious reactions,the test should be
performed by a highly experiencedphysician in a hospital
environmentwith resuscitation resources readilyavailable.

Management

Patients with underlying asthma or chronic idiopathic
urticaria should have their disease managed according to
published guidelines. Patients with aspirin-inducedsensi-
tivity must avoid aspirinand other cross-reacting nonselec-
tive NSAIDs, except when a desensitization approach is
successful.v-" Oral aspirinchallengeto predictfuture reac-
tions is not indicated since a negative challenge may be
followed months or years later by a severe reaction to as-
pirin or an NSAID.34 Since aspirin and nonselective
NSAIDs are widely used in clinical practice for the man-
agementof inflammatory conditions,analgesia,and as an-
tipyretics,patients with a history of aspirin-induced sensi-
tivity require alternatives to this class of medication or
shouldundergoa desensitization, if appropriate.

DESENSmZATlON

Avoidance of aspirin may not always be possible in
some patients with aspirin sensitivity. In cases where as-
pirin is required, such as cardiovascular prophylaxis, de-
sensitization may be a viableoption,especially for patients
with aspirin-inducedasthma.Desensitization results in the
elimination of pharmacologic and immunologic reactions by
slowlyincreasing dosesof oralaspirin," Desensitization also
results indecreased leukotriene production, down-regulation
of cysteinylleukotriene receptors, anddecreased extracellular
histamineand tryptaselevelsafter mastcell stimulation.v-"
Patients who successfully completeaspirindesensitization

should remain on the drug indefinitely,"Individualpatient
refractory periods rangefromless than2 days to greaterthan
5 days, with most patients gradually returningto sensitivity
between 2 and4 days.

Desensitization in patients with aspirin-induced asthma
not only allows the clinical use of aspirin but also im-
proves the state of the patient's underlying disease includ-
ing improvednasal and asthmaticsymptom scores and de-
creasedprednisone dose.37-42

Severaldesensitization protocolshave been successfully
used in patients with aspirin-induced asthma." Starting
doses are smaller than those used in diagnostic challenge
protocols, and the protocol requires aspirin to be adminis-
tered over a longer period of time. Doses are administered
every 2-24 hours in small incremental doses until 400-
650 mg is tolerated.r' Aspirindesensitization is maintained
indefinitelywith a daily dose of as little as 81 mg"; there-
fore, desensitization is not recommended in patients who
require intermittent use of aspirin or an NSAID. Alterna-
tively, more rapid desensitization over a period of 2.5 or
3.5 hours has been used for patients with coronary artery
disease in urgentneed of aspirin therapy.46-48 Once desensi-
tized to aspirin, patients are considered "cross-desensi-
tized" to other nonselective NSAIDs,7,36

Desensitization for aspirin-induced skin reactions is
more controversial. Despite some reports to the con-
trary,47,49,50 some clinicians maintain that desensitization is
not successful in patients with chronic idiopathic ur-
ticaria.6.45 A brief refractory periodof tolerability following
aspirin challenge has been observed, but continuation of
aspirinmay lead to exacerbation of the urticaria," Howev-
er, desensitization may be successful in patientswith single
drug-inducedurticaria/angioedema or in patients with sin-
gleNSAID -inducedanaphylaxis.47

LEUKOTRIENE ANTAGONISTS

Since a proposed pathogenic mechanismfor aspirin-in-
duced asthma involves increased leukotriene levels that
contribute to inflammatory mediator release, leukotriene-
modifying drugs have been used in patients with aspirin-
inducedasthma. Available agents includethose that inhibit
cys-LTl synthesis by blocking either 5-lipoxygenase
(zileuton) or the specific cys-LTl receptor (zafirlukast,
montelukast, pranlukast). A review publishedin 2002 con-
cluded that only 1 of 4 studies showed that leukotriene
modifiers (specificallyzileuton) had a statisticallysignifi-
cant effect on preventingaspirin-induced respiratoryreac-
tions,? The variability of the results may imply that there
is inadequate inhibitionof leukotriene activityor that there
may beseveral mediators involvedin aspirin-induced res-
piratory reactions. Although none of the studied leuko-
triene-modifying agents was able to significantly blunt as-
pirin-induced respiratory reactions, the dose-response
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curve to aspirin challenge was shifted (eg, from 60 mg at
baseline to 90 mg after montelukast pretreatment)." It
should be notedthat the studies reviewed had smallsample
sizes and usedvarious aspirin challenge protocols.

Therehave been several studies conducted sincethat re-
view. In a double-blind, placebo-controlled, crossover
Study,54 10and 40mg dosesof montelukast led to a signifi-
cant reduction in maximum peak nasal inspiratory flow
drop 120 minutes after aspirin challenge (14% and 17%,
respectively) comparedwith placebo (26%;p <0.05).An-
otherdouble-blind, placebo-controlled study investigated
efficacyof montelukast in patients with aspirin-induced
asthma when given for 4 weeks." The nasal reaction re-
mainedunchangedfollowing placebobut was completely
minimized following montelukast 10mg/day.

A nonrandomized study examined the effects of
leUkotriene receptorantagonists in patients withaspirin-in-
dUced asthmacomparedwitha control groupnot receiving
leukotriene modifiers," Allpatients underwent an oralaspirin
challenge beginning at 30 mg andincreased to 650mg.Thir-
ty-nine percent ofpatients on leukotriene receptor antagonists
had a bronchospastic reaction comparedwith 51% in the
Control group (p = 0.05). No significant differences were
found in thepercent changes inFEV1 or in themeanprovok-
ingaspirin dose. Cys-LT modifiers shifted theresponse to as-
Pirin from both upper and lower respiratory tract to upper
tract alone. Another study showed similar results,"

Leukotriene modifiers may have some role in the man-
agementof patients with aspirin-induced asthma.58

,59 The
evidence, albeitweak,supports theiruse as add-ontherapy
forpatientswith aspirin-induced asthma.Patientswith as-
pirin-induced asthma who are on leukotriene modifiers
should remain cautious when taking concomitant aspirin
or nonselective NSAIDs.

There is limited evidence for the use of leukotriene
modifiers to prevent NSAID-induced urticaria and an-
gioedema.60•62 One study reported complete or partial
blockade of urticaria afteran NSAIDchallenge in 90% of
patients,when patientswere pretreatedwith a singledose
of montelukast 20 mg given4 hoursbefore the test." Fur-
therstudies are neededto assess the efficacy of leukotriene
modifiers in patients with aspirin-induced urticaria/an-
gioedema beforethey can be recommended.

TACROLIMUS

Tacrolimus is an immunosuppressant that inhibits the
releaseof chemical mediatorssuch as histamineand cys-
LTs.63 Since overproduction of cys-LTs is considered to be
a majorfactor in the pathogenesis of aspirin-induced asth-
ma, it has been postulated that tacrolimus may have thera-
peutic benefit for patients with aspirin-induced asthma.
The results of 2 small studies have been conflicting/v"
Basedon these limitedstudies,tacrolimus' utility as a po-

Management Options for Patients witllAspirinand NSAlD Sensitivity

tential treatment in patients with aspirin-induced asthmaor
as a meansto conductsaferdesensitization protocols is un-
clear and needs to be further investigated in largerpatient
populations before it can be recommended.

COX-2SELECTIVE NSAIDS

Inhibition of theCOX-1 enzyme by aspirin and nonselec-
tive NSAIDs is key in the development of reactions ob-
servedin patients sensitive to these medications. Basedon
thismechanism, NSAIDs thatselectively inhibit theenzyme
COX-2may be safe in aspirin/NSAID-sensitive patients/"
The COX-2selective NSAIDs that arecommercially avail-
ablesuchas celecoxib, lumaricoxib (available in Canadabut
not in theUS),andetoricoxib (notavailable in NorthAmeri-
ca) do not lose their selectivity when the dose is increased.
This is in contrast to thepreferential NSAIDs, suchas nime-
sulide (not available in North America) and meloxicam,
which lose selectivity when the dose is increased67,68; how-
ever,otherstudies haveshownthatmeloxicam is oftentoler-
atedin aspirin-sensitive patients in doses up to 22.5mg.69

Aspirin-Induced Asthma

The safetyof COX-2 selective NSAIDs in patients with
aspirin-induced asthmahas been reviewed," A totalof 172
patients were enrolled in the 4 studies,none of whom ex-
perienced any reaction to the COX-2 selective NSAIDs
during challenge.v" The authors concluded that the spe-
cific COX-2 selective NSAIDs rofecoxib and celecoxib
are safe antiinflammatory alternatives in patients with as-
pirin-induced asthma. There have been severalstudies that
have been published since that time that confirm the re-
sultsof the earliertrials(Table 2).'0-80

The 8 publishedstudies with a total sample size of 206
patients who had aspirin-induced asthma demonstrated
that specific COX-2 selective NSAIDs couldbe used safe-
ly in this patient population.P'" Despite these positivere-
sults, there have been isolated case reports documenting
asthma in patients with aspirin-induced asthma after a
celecoxib or rofecoxib challenge.81,/l2 Nevertheless, specific
COX-2selective NSAIDs can be used safelyin the majori-
ty of patients withaspirin-induced asthma.

Urticaria/Angioedema

The literatureon COX-2 selective NSAIDs in patients
with aspirin-induced skin reactions is less conclusive than
in patientswith aspirin-induced asthma.A reviewin 2004
summarized published studies andabstracts usingrofecoxib
as the challenge agent," Of 1101 patients challenged, 18
(1.6%) developed urticaria or angioedema. Additional stud-
ies using rofecoxib, celecoxib, or etoricoxib have shown
similarresults (Table 3).30,67,75,76,/14.86 Fourpercentof patients
with a history of aspirin/NSAID -inducedskin reaction ex-
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perienceda cutaneousreactionfollowing a challengeto a
COX-2selective NSAID. It should benoted thatthe studies
oftenuseddifferent inclusion criteria and various measures
to determinea positivereaction,makingcomparisons be-
tween trials difficult. Specific COX-2selective NSAIDs are
often tolerated by patients with histories of urticaria/an-
gioedemacaused by aspirinor nonselective NSAIDs,but
somepatients maydevelop cutaneous reactions.

In the studies that challenged patients with aspirin-in-
duced skin reactions to more than one COX-2 selective
NSAID, patients with a positive reaction usually reacted
only to a singleCOX-2 selective NSAID.30·7S,87 In patients
whodevelop cross-reactions to a COX-2selective NSAID,

a challenge with a different agent from that class can be
cautiously attempted."However, only one of these-cele-
coxib-is currently available in the US. In Canada, both
lumaricoxib and celecoxib are available. Based on the
available literature, there are not enoughdata to conclude
whetherone COX-2 selective NSAIDis saferthan others.
As well, limiteddata exist on the long-termtolerability of
COX-2 selective NSAIDs in patients with cutaneous as-
pirin/NSAID sensitivity."

Based on publishedinformation,patients with aspirin-
induced asthma should be able to use COX-2 selective
NSAIDs suchas celecoxib withoutrisk of cross-reactions.
In patients withcutaneous reactions to aspirin/nonselective

Table2. Useof COX-2 Selective NSAIDs in Patients withAspirin-Induced Asthma

AsplrlnlNSAID Patients
Drug(s) and Sensitivity Reacting,

Reference Dose, mg Confirmed? Protocol n(%)

Szczeklik (2001 )10,a rofecoxib 25 yes double-blind crossover challenge 0/12 (0)

Martin-Garcia (2002)11," rofecoxib 25 no single-blind challenge 0/40 (0)

Woessner (2002)12," celecoxib 100and 200 yes double-blind challenge 0/60 (0)

Stevenson (2001)73." rofecoxib 12.5and 25 yes double-blind challenge 0/60 (0)

Perrone (2003)14 rofecoxib 25 no single-blind challenge 0/23 (O)b

Senna(2004)15 meloxlcam 15, no single-blind challenge 0/24 (O)b
rofecoxib 25,
celecoxib 200

Celik (2005)76 celecoxlb 200 no single-blind challenge 0/14 (O)b

Woessner (2004)n rofecoxib 50 yes double-blind challenge 0/60 (0)

Gyllfors(2003)16 celecoxib 10.30. or 100 yes double-blind, randomized. crossover challenge 0/33 (0)
Micheletto (2006)79 rofecoxib 50 yes randomized. crossover oral challenge with 0/19(0)

rofecoxib andaspirin

Martin-Garcia (2003)60 celecoxib 200 no single-blind challenge 0/33 (0)

TOTAL 01378 (0)

COX-2= cyclooxygenase 2; NSAIDs= nonsteroidal antiinflammatory drugs.
"Articlesreviewed by Westet al.66

bRepresents a proportion of the total population studied.

Table3. Useof COX-2 Selective NSAIDs in Patients withAspirin-Induced Urticaria/Angioedema

AspirlnlNSAID Patients
Drug(s) and Sensitivity

Protocol
Reacting,

Reference Dose, mg Confirmed? n(%)

Zembowicz (2003)30 celecoxib 300, yes double-blind crossoverchallenge 0/18 (0)
rofecoxib 37.5

Nettis(2005)64 etoricoxib 90 no single-blind oral challenge 2/141 (1.4)

Sanchez-Borges (2005)85 etoricoxib 120. yes double-blind challenge E: 4/56 (7.1)
celecoxib 200 C: 5/54 (9.3)

Bavbek(2004)67 rofecoxib 25 no single-blind challenge 1/51 (2.0)"

Liecardi (2005)66 celecoxib 200 yes single-blind challenge 1/29(3)
Celik (2005)76 celecoxib 200 no single-blind challenge 0/43 (0)"

Senna(2004)15 rofecoxib 25. no single-blind challenge 5/52 (9.6)"
celecoxib 200

TOTAL 18/444(4.1)

COX-2= cyclooxygenase 2; E = etoricoxib; NSAIDs= nonsteroidal antiinflammatory drugs.
"Represents a proportion of the totalpopulation studied.
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NSAlDs.specific COX-2 selectiveNSAlDs can be con-
sidered as alternative agents, althoughcaution should be
exercised, since approximately 4% of patients have devel-
oped cross-reactions.

WEAK INHIBITORS OFCOX-1 ENZYME

Nonacetylated salicylates (eg, salsalate) and acet-
aminophen are weak inhibitors of the COX-1 enzymeand
may cross-react with aspirin and nonselective NSAIDs
When highdosesof the nonacetylated salicylates and acet-
aminophen are used. Acetaminophen may also inhibitthe
enzyme COX-3,although this is controversial."

A study of 50 patients found that 34% of patientswith
aspirin-induced asthmawill react to acetaminophen at dos-
es of 1000-1500 mg." In patients who reacted to acet-
aminophen, the reactions were generally mild.Therefore,
it is recommended that patients withaspirin-induced asth-
ma shouldnot take more than 1000mg of acetaminophen
ina single dose.8,45

Unfortunately, even though patients withaspirin-induced
asthma can safely ingesttherapeutic doses of nonacetylated
salicylates, these agents are poor analgesics and have only
mild antiinflammatory effects.' Cross-reactivity withaspirin
andnonselective NSAIDs canoccuras well.A study of 10
patients withaspirin-induced asthma revealed a prevalence
of 20%cross-reactivity with2 g of salsalate (usual therapeu-
ticdoseis 1500 mg twice daily),"In contrast, another study
didnotshowcross-reactivity withcholine magnesium trisal-
icylate inpatients withaspirin-induced asthma'"

MANAGEMENT STRATEGY

Table 4 listsmanagement strategies for patients withas-
pirin/NSAID sensitivity and accompanying recommenda-
tions.

Management Options for Patients withAspirinandNSAID Sensitivity

Summary

Although aspirinINSAID sensitivity is a well-known
clinicalsyndrome, investigations into its pathogenesis are
only recently starting to provide insight for management
of these patients. Currently, desensitization is a viableop-
tion, especially for patients with a history of aspirin-in-
duced asthma who require the drug for thromboembolic
prophylaxis. Desensitization requires continuous adminis-
tration of aspirin or an NSAID; aspirin desensitization is
not recommended in patients who requirethe use of these
medications for intermittent indications, such as on an as-
neededbasisfor management of various antiinflammatory
conditions. COX-2 selective NSAIDs have not been
shownto be cross-reacting inmost patients and can usual-
ly be recommended as antiinflammatory alternatives to the
nonselective NSAIDs,especially in those with aspirin-in-
duced asthma. Patients with a history of aspirin-induced
urticaria/angioedema may develop cutaneous reactions
when challenged with a COX-2 selective NSAID.
Acetaminophen in single doses less than 1000 mg and
nonacetylatedsalicylates (salsalate <2000 mg) may also
be used safely in patientswith aspirinINSAID sensitivity.
The role of leukotriene antagonists has yet to be deter-
mined.

Sandra R Knowles BScPhm, Drug Safety Pharmacist Sunny-
brook Health Sciences Centre, Departmentof Pharmacy ~nd Drug
Safety Clinic, Toronto,ON, Canada
Aaron M Drucker BA, Summer Student, SunnybrookHealth Sci-
ences Centre, Drug Safety Clinic, Toronto
Elizabeth A WeberMD FRCPC Clinical Specialist Sunnybrook
Health SciencesCentre, Drug Saf~ty Clinic '
NellH ShearMD FRCPC,Professor, Sunnybrook HealthSciences
Centre, Departmentof Medicine, Divisionof Dermatology;Director,
Drug Safety Clinic

Reprints: Ms. Knowles, Sunnybrook HealthSciencesCentre 2075
Bayview Ave., Toronto,ON M4N 3M5, Canada, fax 416/480~6025,
sandra,knowles@sunnybrook.ca

Table4. Management Strategy for Patients withAspirinlNSAID Sensitivity

Management Strategy Recommendations

Avoid aspirin andall cross-reacting all patients, unless aspirin or othernonselective NSAIDs arerequired for thetreatment of comorbid condi-
nonselective NSAIDs tions

Desensitization patients withaspirin-induced asthma wh07:

can ~nly becontrolled withunacceptably highdosesof oralcorticosteroids,
require repeated polypectomy or sinussurgery,
or

need aspirin for thetreatment of otherdiseases suchasarthritis or thromboembolism
desensitization canalsobe attempted in patients withaspirlnINSAID-induced urticaria/angioedema

COX·2 selective NSAIDs theseagent,s, arewell t~lerated, especially in patients withaspirin-induced asthma; 4%of patients withhisto-
riesof asplnn/NSAID-Induced urticaria/angioedema maydevelop cutaneous reactions when challenged
witha COX-2 selective NSAID

leukotrienemodifiers as add-on therapy for theday-to-day treatment of aspirin-induced asthma

Weak inhibitors of COX-1 enzyme albeitweakantiinf~ammatory drugs, theseagents canbeusedas alternatives to aspirin/nonselective
(acetaminophen, nonacetylated NSAIDs; acetaminophen should be usedin single doses of <1000 mgandsalsalate in doses<2000 mg
salicylates)

COX-2 =cyclooxygenase 2; NSAIDs =nonsteroidal antiinflammatory drugs.
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Altemativas de Manejo para Pacientes con Sensibilidada Aspirina y
a AntiinflamatoriosNo Esteroidales

SRKnowles, AMDrucker, EAWeber, y NHShear

Ann Pharmacother 2007;41:1191-200.

EXTRAcro
OBJETIVO: Evaluar y proveerestrategias de manejoa pacientes con
sensibilidad a la aspirina 0 a antiinflamatorios no esteroidales.

FUENTFS DE INFORMACtON, Se realiz6 una busqueda de la literatura
utilizando la basede datosde MEDLINE (1966-marzo 2(07) y los
terminos aspirina, agentes anti-intlamatorios no-esteroidales, urticaria,
angioedema, asma,antagonistas de leucotrienos, y desensitizaci6n, y
tacrolimus. Ademas se realiz6 unabusqueda manual de las referencias
de losartfculos identificados a traves de MEDLINE para identificar
otrosartfculos de relevancia.

SELECCION DE ESruDlOS Y EXTRACCION DE LA INFORMACION, Se evaluaron
todoslosestudios publicados en el idiomaingles. En esterepasose
incluyeron todoslosestudios, artfculos de revisi6n y comentarios sobre
asmainducida por aspirina y urticaria 0 angioedema inducida por
aspirina 0 antiinflamatorios no esteroidales.

SlNn:sfS, La sensibilidad a la aspirina se manifiesta corminmente con
unareacci6n respiratoria ( porej. broncoespasmo, rinorrea profusa,
inyecci6n conjuntival), 0 con urticaria/angioedema. EImecanismo
primario se creees la inhibicion de la enzimaciclooxygenasa I (COX-
I); lospacientes con sensibilidad a aspirina corminmente exhiben
reacci6n cruzadaa los antiinflamatorios no esteroidales no selectivos
que inhiben la enzimaCOX-I. Lasestrategias de manejo incluyen evitar
el usa de aspirina y de los antiintlarnatorios no esteroidales no selectivos
que tienenreactividad cruzada.Sinembargo.Iadesensitizaci6n de
aspirina es una alternativa viableen pacientes con reacciones
respiratorias inducidas por aspirina, especialmente aquellos que
necesitan aspirina paraprofilaxis de eventostromboemb6licos. La
desensitizacion con aspirina se mantiene indefinidamente con unadosis
diariade aspirina. Existeevidencia lirnitada sabreel usa de
modificadores de leucotrienos paraprevenirasmainducida por aspirina.
No se ha encontrado que losantiinflamtorios no esteroidales selectivos
paraCOX-2exhibanreacci6n cruzada,especialmente en pacientes con
asmainducida por aspirina. Sinembargo, aproximadamente 4% de los
pacientes conhistorial de reacciones cutaneas inducidas por aspirina
podrfan experimentar reacciones cutaneas al recibirantiintlamatorios no
esteroidales selectivos para COX-2.Siendoacetaminofen in inhibidor
debilde la enzimaCOX-I, los pacientes con asmainducida por aspirina
no debeningerirmas de 1000mg de acetarninofen en unadosisunitaria.

CONCLUSIONES: EImanejode pacientes con sensibilidad a aspirina 0 a
antiinflamatorios no esteroidales incluye el evitarel consumo de aspirina
y de los antiinflamatorios no esteroidales y el utilizar los
antiinflamatorios no esteroidales selectivos paraCOX-2,acetaminofen
en dosismenores a 1000mg y la desensitizaci6n. EIrolde los
modificadores de leucotrienos requiere mayorestudioantesde poderser
recomendados paraestospacientes.

Traducido porAnnette Perez

Options de Traitementchez les Patients avec une Sensitivite 11
I'Aspirine et aux AINS

SRKnowles, AMDrucker, EAWeber, et NH Shear

Ann Pharmacother 2007;41:1191-200.

REsUME

OBJECTIF, Evalueret etudierdes strategies de traitement pourlespatients
ayantunesensitivite 11 I'aspirine ou auxAINS.

SOURCE DES DONNEES: Unerevuede litterature dansMEDLINE
(1966-mars 2(07) en utilisant les rnots-cles: aspirin, anti-inflammatory
agentsnonsteroidal, urticaria, angioedema, asthma,leukotriene
antagonist, desensitization, et tacrolimus. Les articles ont ete utilises
pourretrouver des references croisees.

SELECTION DES ETUDES ET EXTRACTION DES DONNEES: Tousles articles
publics en langueanglaise ont ete evalues, Lesetudes,articles de revues,
et lescommentaires ontete inclus.

SYNTHESE DES DONNEES: La sensitivite 11 I'aspirine se manifeste la plus
souventpar des symptomes respiratoires (e.g.bronchospasmes, rhinoree
profuse, yeux injectes de sang)ou par de l'angio-oedeme et de
I'urticaire. Le principal mecanisme implique sembleeire !'inhibition de
la cyclooxygenase I (COX-I).De ce fait.Ies patients ayantune
sensitivite 11 l'aspirine presentent souventunereaction croiseeavecles
AINSnonselectifs qui inhibent aussi la COX-I. Les strategies de
traitement sontd'eviter la prised'aspirineet des agentsprovoquant une
reaction croisee. Cependant, la desensibilisation 11 I'aspirine est une
optionviablepourles patients ayantdes reactions respiratoires,
specialernent pour les patients qui necessitent la prised'aspirinepour la
prevention de maladies thromboemboliques. La desensibilisation 11
I'aspirinepeuteire maintenue indefiniment avecunedosequotidienne
d'aspirine.ny a peu d'evidencesur l'utilisation des anti-leucotrlenes
dansla prevention de I'asthmeinduitpar I'aspirine. Les AINSselectifs
de la COX-2ne semblent pas provoquer de reaction croisee,
specialement chezles patients souffrant d'asthme induitpar l'aspirine.
Parcontre,environ 4% des patients avecunehistoire de reactions
cutanees avecI'aspirine pourraient presenter unereaction cutaneeavec
la prised'agentsselectifs de la COX-2.Finalement, puisque
l'acetaminophene est un faible inhibiteur de la COX-I, les patients avec
un asthmeinduitpar l'aspirinene devraient pasprendreplusde 1000
mg d'acetaminophene pardose.

CONCLUSIONS: La gestiondes patients avecunesensibilite 11 l'aspirineet
auxAINSincluent l'evitementde ces agents, Ierecours aux agents
selectifs de la COX-2,I'utilisation de l'acetaminophene adesdoses
inferieures a1000mg et la desensibilisation, L'utilisation des anti-
leucotrienes doiteire etlldiee davantage avantque leuremploipuisse
etre recommande,
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