
Original Article
A 1-Day, 90-Minute Aspirin Challenge and
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What is already known about this topic? Aspirin challenge and desensitization is the criterion standard in diagnosis and
treatment of patients with aspirin-exacerbated respiratory disease, but the protocols can be time and resource intensive
and there are limited data regarding safety.

What does this article add to our knowledge? An aspirin challenge and desensitization protocol beginning with a 40.5-
mg dose, using 90-minute dose escalation intervals, and implementing an updated definition of desensitization is safe and
can routinely be accomplished within 1 day.

How does this study impact current management guidelines? Updating the current aspirin challenge and desensi-
tization guidelines to include these 3 key elements will allow for maintaining an exceptional safety profile while increasing
the efficiency of this procedure.
BACKGROUND: Aspirin challenge and desensitization remains
the criterion standard in diagnosis and treatment for patients
with aspirin-exacerbated respiratory disease (AERD), but the
protocols can be time and resource intensive.
OBJECTIVE: To provide evidence that oral aspirin challenge
and desensitization can be safely performed in an outpatient
setting in 1 day.
METHODS: Forty-four patients with a confirmed diagnosis of
AERD, stable asthma, and baseline FEV1 value greater than or
equal to 70% of predicted completed an oral aspirin challenge
and desensitization protocol. The starting dose was 40.5 mg with
escalating doses of aspirin (81, 162.5, 325 mg) at 90-minute
intervals until symptoms were provoked. Desensitization was
defined as tolerating a repeated administration of the
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provocative aspirin dose and at least 1 subsequent dose, bringing
the total aspirin ingested during the in-clinic desensitization to
325 mg or more.
RESULTS: Ninety-three percent of patients completed the
challenge and desensitization in 1 day, with an average protocol
completion time of 9 hours and 29 minutes. Two patients
(4.6%) chose to complete the protocol over 2 days. One patient
(2.3%) was discontinued from the protocol because of ongoing
abdominal discomfort and diarrhea. No patient required
epinephrine, emergency department visit, or hospitalization.
CONCLUSIONS: Patients with AERD on a stable asthma
regimen and with a baseline FEV1 value greater than or equal to
70% can be safely desensitized to aspirin using a 90-minute dose
escalation protocol, starting at a dose of 40.5 mg, and defining
desensitization as tolerance of the repeated provocation dose and
at least 1 subsequent aspirin dose, bringing total cumulative
daily dose to 325 mg or more. This protocol can routinely be
completed in 1 day. � 2018 American Academy of Allergy,
Asthma & Immunology (J Allergy Clin Immunol Pract
2019;7:1174-80)

Key words: Aspirin-exacerbated respiratory disease; AERD;
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INTRODUCTION
Aspirin-exacerbated respiratory disease (AERD) refers to the

triad of asthma, chronic rhinosinusitis with nasal polyposis, and
acute upper and lower respiratory tract reactions following
ingestion of aspirin or other nonsteroidal anti-inflammatory
drugs that inhibit cyclooxygenase 1 (COX-1). Although
nonsteroidal anti-inflammatory drug avoidance is recommended
for AERD, patients who require aspirin therapy for refractory
nasal polyposis, difficult to control asthma, or inflammatory or
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Abbreviations used

AERD- A
spirin-exacerbated respiratory disease

COX-1- C
yclooxygenase 1

TNSS- T
otal nasal symptoms score
cardiovascular disease can undergo aspirin challenge and
desensitization.1

Aspirin challenge and desensitization requires delivering
escalating doses of aspirin or another COX-1 inhibitor to
patients with AERD, provoking a reaction, persisting to establish
tolerance, and then continuing long-term therapy without
interruption.2 Patients are then able to benefit from the thera-
peutic effects of high-dose aspirin. Traditionally, aspirin desen-
sitization took place over the course of 3 or more days using a
3-hour escalation protocol1,2: Beginning with a 30-mg dose at
8:00 AM on day 1, followed 3 hours later by 60 mg, and
continued escalation every 3 hours to 100, 150, 325, and 650
mg. Symptom-provoking doses were repeated until the patient
demonstrated tolerance. Although the lengthy protocol was
designed to prevent severe bronchospastic and anaphylactic re-
actions requiring aggressive treatment or hospitalization, it was
time and resource intensive for practitioner, patient, and health
system.

There are now various aspirin challenge and desensitization
protocols that differ in dose escalation time (60 minutes, 90
minutes, 3 hours), starting dose (20.25 mg, 40.5 mg), and route
of COX-1 inhibitor administration (oral aspirin vs intranasal
ketorolac vs intranasal lysine acetylsalcylate) (Table I).1,3-9 After a
study showed that reactions are usually provoked at or before the
325-mg dose, modern challenge protocols now end with a
maximum dose of 325 mg.10 Many studies report that patients
rarely react to low doses such as 20 or 30 mg, suggesting that it
may be safe in most circumstances to begin with a 40.5-mg dose,
though this has not yet become standard practice.11

Although oral aspirin protocols are the simplest logistically
and least time and resource intensive, intranasal ketorolac
protocols have demonstrated excellent safety profiles including
increasing the percentage of patients with naso-ocular re-
actions only.4 Intranasal lysine acetylsalicylate is not available
in the United State, but is available in Japan and most of
Europe and has a similar safety profile when used for intranasal
challenges.9

There are 2 published protocols with an escalation time of 60
minutes. The first begins at 40.5 mg and increases to 81, 120,
162, and 325 mg, but the study excluded 15% of patients
because of a history of reaction time greater than 1 hour.5 Mean
time to reaction was 50 minutes with an SD of 21 minutes,
suggesting that the 60-minute escalation time in some cases
allows for stacking of escalating doses and may put patient safety
at risk. The second begins with 40 mg and increases to 80, 160,
and 325 mg and delivers aspirin in an Alka-Seltzer solution.6

This study reports no difference in safety compared with a
90-minute escalation protocol. The Aspirin Desensitization Joint
Task Force recommended a 90-minute escalation protocol
starting at 20.25 mg and increasing to 40.5, 81, 162.5, and 325
mg, but unfortunately there are limited data available regarding
the safety or efficacy of this approach.3,7
The aim of this article was to document the safety and
tolerability of a 1-day protocol for oral aspirin challenge and
desensitization in patients with AERD, performed in the
outpatient setting at the Brigham and Women’s Hospital AERD
Center. Specifically, we describe the implementation of a
90-minute dose escalation and 40.5-mg starting dose. In addi-
tion, we propose that patients can be considered fully desensi-
tized after tolerating a repeated administration of the provocative
dose and at least 1 subsequent aspirin dose, bringing the total
aspirin ingested during the in-clinic desensitization to 325 mg or
more. Although historically we had required that patients remain
in the clinic until they had demonstrated that they could tolerate
a full single dose of 325 mg of aspirin, we now have evidence to
justify our current practice, which allows most patients to go
home before ingesting a full 325-mg dose. These elements
decrease protocol length and increase likelihood of completion
within 1 day.
METHODS

Participants and inclusion and exclusion criteria
Patients with AERD participated in 1 of 2 institutional review

boardeapproved clinical studies: “Role of inflammatory media-
tors in aspirin-exacerbated respiratory disease” [NCT02824523]
or “Therapeutic control of aspirin-exacerbated respiratory dis-
ease” [NCT01597375] between August 2012 and June 2018 at
Brigham and Women’s Hospital.11 Forty-four patients met
protocol-defined criteria for AERD, were eligible for aspirin
challenge and desensitization, and had their data included in this
study.

Inclusion criteria comprised patients aged 18 to 75 years,
documented history of asthma, nasal polyps, chronic rhinosinusitis,
and at least 1 clinical adverse reaction to any COX-1 inhibitor,
stable asthma (baseline FEV1 �70% of predicted and no hospi-
talization or emergency department [ED] visits for asthma for at
least the previous 6 months), stable asthma treatment for a mini-
mum of 4 weeks, and oral montelukast 10 mg daily for a minimum
of 2 weeks before aspirin challenge. Exclusion criteria included
severe gastro-esophageal reflux, history of peptic ulcer disease,
gastrointestinal bleeding, current use of anticoagulant or anti-
platelet drugs, pregnant or breast-feeding, current smoker, or use of
oral beta-blockers. Patients continued regular asthma controller
medications including long-acting beta agonists, intranasal and
inhaled corticosteroids, and stable doses of oral glucocorticoids, and
could continue antihistamines if used regularly. Patients taking
zileuton at time of screening underwent a 4-week washout period
before challenge.
Materials
Patients were administered oral aspirin in escalating doses (40.5,

81, 162.5, and 325 mg), based on commercially available pill sizes of
81 and 325 mg, with the intermediate doses achieved with a pill
cutter. During the 3-hour period of observation following the onset
of reaction symptoms, the only rescue medications permitted were
nebulized albuterol sulfate and ipratropium for decreased lung
function, and epinephrine for anaphylaxis. Following that 3-hour
period of observation, remaining reaction symptoms could be
treated with oral ondansetron for nausea, zileuton for gastrointestinal
pain or skin rashes, or prednisone for severe respiratory reactions,
depending on patient comfort.



TABLE I. Comparison of aspirin-challenge protocols

Day Time

Brigham and

Women’s

90-min

protocol

Aspirin

Desensitization

Joint Task Force

90-min protocol

(Macy et al
3
)

Ketorolac-

aspirin protocol

(Lee et al
4
)

3-h protocol

(Stevenson and

Simon,
1

Lee et al
4
)

1-h

protocol

(Chen et al
5
)

3-h

protocol

(Stevenson
2
)

1-h

protocol

(Pelletier et al
6
)

Day 1 8:00 AM 41 mg aspirin 20.25 mg aspirin 1 spray ketorolac 20-40 mg aspirin 20-40 mg
aspirin

30 mg aspirin 40 mg aspirin

8:30 AM 2 sprays

9:00 AM 4 sprays 81 mg 80 mg

9:30 AM 81 mg 41.5 mg 6 sprays

10:00 AM 120 mg 160 mg

10:30 AM 60 mg aspirin

11:00 AM 161 mg 81 mg 40-60 mg 162 mg 60 mg 325 mg

11:30 AM

12:00 PM 60 mg 325 mg Challenge
completed

12:30 PM 325 mg 162.5 mg

1:00 PM

1:30 PM Instructions and
discharge

Challenge
completed

2:00 PM Challenge
completed

325 mg 60-100 mg 100 mg

2:30 PM

3:00 PM Challenge
completed

3:30 PM

4:00 PM

4:30 PM

5:00 PM Instructions and
discharge

Instructions
and
discharge

Day 2 8:00 AM 150 mg aspirin 100 mg 150 mg

11:00 AM 325 mg 160 mg 325 mg

2:00 PM Challenge
completed

325 mg 650 mg

5:00 PM Challenge
completed

Challenge
completed

J ALLERGY CLIN IMMUNOL PRACT
APRIL 2019

1176 DEGREGORIO ETAL
Procedure for oral aspirin challenge and

desensitization
Before aspirin administration, a physical examination and

spirometry were performed. In addition, results from the total nasal
symptoms score (TNSS) and Asthma Control Questionnaire were
recorded at baseline. The TNSS questionnaire is a 9-symptom
patient-recorded outcome measurement on a total scale of 0 to 40,
which includes assessment of nasal congestion, runny nose, sneezing,
nasal itching, and eye and throat symptoms.11

Challenge began with administration of 40.5 mg oral aspirin
followed by a 90-minute interval, and then repeat spirometry, vital
sign measurements, and TNSS administration. If no reaction
occurred after 90 minutes, the procedure was repeated with
sequentially increasing doses of oral aspirin (81, 162.5, and 325 mg)
every 90 minutes until a reaction was elicited. Once the onset of
reaction occurred, as defined by either a decrease of 15% or more in
FEV1 from baseline or a worsening of at least 2 of the symptoms as
reported on the TNSS, the patient was observed for 3 hours without
further administration of aspirin.
Following the 3-hour observation period, FEV1 and TNSS were
measured. Patients demonstrating FEV1 within 85% of baseline and
TNSS downtrend proceeded to repeat administration of provocative
dose. If these criteria were not met, patients were observed or treated
with nebulized albuterol until they met criteria. After repeat pro-
vocative dose, the patient was again observed for 90 minutes and
spirometry, vital sign measurements, and TNSS administration were
repeated. If the repeated provocative dose elicited onset of a further
reaction (as defined by criteria listed previously), the patient waited
an additional 90 minutes and then the provocative dose was
administered a third time. If the repeated provocative dose was
tolerated, the next highest dose was administered. This process was
repeated until the patient had received a total of at least 325 mg
aspirin that day and had received both the repeated provocative dose
and the next sequential dose without further reaction. There were 29
patients eligible to complete desensitization without having taken
the full 325-mg dose, but 15 patients, either due to patient prefer-
ence or due to earlier protocol version requirement, remained in the
clinic to receive it. Following the final dose administered, the patient



TABLE II. Patient characteristics

Characteristic Value

Number of participants 44

Age (y), mean (SE) 47 (1.4)

Sex, n (%)

Male 18 (41.0)

Female 26 (59.1)

Race/ethnicity, n (%)

Caucasian 44 (100)

Non-Hispanic/Latino 43 (97.7)

Hispanic/Latino 1 (2.3)

Baseline percent predicted FEV1, mean (SE) 91.2 (1.6)

Inhaled corticosteroid use, n (%) 39 (88.6)

Long-acting beta-agonist use, n (%) 29 (67.4)

Oral glucocorticoid, n (%) 0 (0)

Montelukast, n (%) 44 (100)

Baseline TNSS, median (25-75th percentile) 1.5 (1-4)

Baseline Asthma Control Questionnaire
score, median (25-75th percentile)

0.43 (0.29-0.86)

FIGURE 1. Rate of symptom provocation by dose. Linear repre-
sentation of the total percentage of patients whose reaction
symptoms had been provoked by each aspirin dose. The final
percentage is less than 100% because 1 of the 44 patients with
previously aspirin challenge-proven AERD did not develop any
symptoms of reaction at this aspirin challenge and was consid-
ered to have a “silent desensitization.”
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was observed for 90 minutes and spirometry, vital sign measure-
ments, and TNSS were repeated. The patient was then given
discharge instructions to begin 325 mg aspirin twice a day at home
the following day, and to continue for 1 week. After 1 week they
were instructed to increase to 650 mg twice a day. Patients were
instructed to call the clinic if they experienced any further upper or
lower respiratory, gastrointestinal, dermatologic, or other concerning
symptoms and they were evaluated in clinic after 8 weeks on aspirin
650 mg twice daily.
Data analysis
All study data were collected on standardized case report forms,

and the data were entered in REDCap. Data were exported and
descriptive statistics were performed in Microsoft Excel (Redmond,
Wash). Means and SDs are reported unless otherwise specified.
RESULTS

Patient characteristics

Forty-four patients underwent the aspirin challenge and
desensitization protocol. Most patients were on both inhaled
corticosteroids and a long-acting inhaled bronchodilator for daily
asthma control, their asthma was well controlled based on
Asthma Control Questionnaire score, and baseline nasal symp-
toms were generally minimal as recorded by TNSS on the
morning of their aspirin desensitization (Table II). All patients
took montelukast 10 mg daily for at least 2 weeks before aspirin
administration.
Provocative aspirin dose and time
The provocative dose was 40.5 mg for 9.1% of patients, 81

mg for 56.7%, 162.5 mg for 29.6%, and 325 mg for 2.3%.
There was 1 patient (2.3%) with previous proven AERD who
did not have a reaction and was considered to have a “silent
desensitization.” Based on our dosing schedule, this meant that
two-thirds (66%) of patients reacted to 40.5 or 81 mg and thus
had their onset of reaction before 11:00 AM (Figure 1).
Symptomatic reaction to provocative dose
The average time to reaction following dose administration

was 61 � 22 minutes, the minimum time to reaction was 19
minutes, and the maximum time to reaction was 99 minutes
(Table III). Two patients had a reaction time greater than the
allotted 90-minute observation period (92 and 99 minutes). In
both cases, the patient was having mild subjective symptoms that
suggested the start of a provoked reaction but did not yet meet
study criteria for provocation as outlined above. For the purpose
of safety, they were observed for an additional few minutes and
TNSS and FEV1 were repeated at which time the patients met
defined criteria for the onset of reaction. All patients developed
naso-ocular symptoms, with 50% developing no lower respira-
tory tract reaction, and 47.7% experiencing additional symptoms
of a bronchial reaction, defined as a decrease of 15% or more in
FEV1 from baseline. No patients experienced systemic hypo-
tension. Just under 20% of patients experienced dermatologic
reactions (skin flushing and/or rash) and just over 20% experi-
enced gastrointestinal symptoms (nausea, vomiting, or diarrhea).

Patients were observed for a minimum of 3 hours following
onset of upper or lower respiratory tract symptoms. On average,
the FEV1 nadir occurred at 1 hour after onset of reaction
(Figure 2, A). Of the patients whose FEV1 did fall notably during
their reaction, the median FEV1 nadir was �26% of predicted.
The largest decrease in FEV1 was �66% of predicted. On
average, peak nasal symptoms occurred at 1.5 hours (Figure 2,
B). Following the 3-hour observation period, 35 patients were
able to immediately repeat their provocative dose because their
FEV1 was within 85% of baseline and their TNSS had peaked
and was downtrending. Five patients still had a decline of 15% or
more in FEV1 and required further treatments with nebulized
albuterol. These 5 patients were all able to repeat their provoc-
ative dose within 4.5 hours from the onset of reaction.

Feasibility of 1-day protocol

In our study, 41 of 44 (93%) patients were able to complete
the aspirin challenge and desensitization protocol in 1 day. Of
the 3 patients (6.8%) who did not complete the desensitization



TABLE III. Safety, tolerability, and feasibility of a 1-d 90-min dose
escalation aspirin desensitization protocol

Patient safety and tolerability Value

Time from provocative dose to reaction
(min), mean � SD

61 � 22

Reaction to repeat provoking dose, n (%) 0 (0)

Upper and lower tract respiratory reactions,
n (%)

No reaction 1 (2.3)

Bronchial only 0 (0)

Naso-ocular only 22 (50.0)

Bronchial and naso-ocular 21 (47.7)

Extrapulmonary reactions, n (%)

Gastrointestinal 10 (23.3)

Dermatologic 8 (18.6)

Hypotension 0 (0)

Significant lower respiratory tract symptoms,
n (%)

No significant percent change in FEV1 22 (51.2)

Significant percent change in FEV1 21 (48.8)

Change in FEV1 among those with
significant lower respiratory tract
symptoms

Minimum �15%

25th percentile �18%

Median �25%

75th percentile �31%

Maximum �66%

Number of nebulizer treatments (albuterol
and/or ipratropium) required, n (%)

0 20 (45.5)

1 8 (18.6)

2 8 (18.6)

>3 7 (16.3)

Feasibility of completion within 1 d

Reached desensitization within 1 day,
n (%)

41 (93.2)

Did not reach desensitization in 1 day,
n (%)

3 (6.8)

Physician discontinuation for safety/
tolerability

1 (2.3)

Patient choice 2 (4.6)

Average length of time per challenge/
desensitization completed in 1 d (range)

9 h and 29 min
(7 h 20 min
to 12 h)

FIGURE 2. Lower respiratory tract and naso-ocular reaction
symptoms following provocative dose of aspirin. A, The percent
change from baseline in FEV1 at the onset of reaction symptoms
and every hour during the 3-hour observation period. B, The
change from baseline in TNSS at the onset of reaction symptoms
and every 30 minutes during the 3-hour observation period. Data
are shown as box-and-whisker plots from the 25th to 75th per-
centiles, displayed using the Tukey method.
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in 1 day, 1 had significant abdominal discomfort and diarrhea
such that the supervising physician discontinued the protocol
and 1 patient chose to come back and complete the following day
for their own convenience. A third patient’s FEV1 did not return
to within 85% of baseline until 4.5 hours after the onset of the
reaction, so the repeated administration of the provocative dose
did not occur until 4:00 PM. Therefore, because of time con-
straints, this patient chose to come back and complete the
following day. Among those who completed the challenge and
desensitization in 1 day, the average length of time in clinic was 9
hours and 29 minutes.
The study defined desensitization as tolerating a repeat
administration of the provocative dose and at least 1 subsequent
aspirin dose, provided that the total aspirin ingested during the
day was at least 325 mg. As such there were 29 patients who were
eligible to complete desensitization without having taken a full
325-mg dose in the clinic. Despite that, there were 15 patients
who stayed to complete the entire dose escalation process
including the 325-mg dose. None of these patients developed
symptoms of further reaction following the 325-mg dose.

All patients who achieved desensitization as above began
taking 325 mg aspirin twice daily on the morning after the
desensitization procedure and none of these patients developed
any further symptoms of reaction upon ingestion of the next
morning’s 325-mg dose.

DISCUSSION

The criterion standard for treatment of AERD is oral aspirin
challenge and desensitization to initiate high-dose aspirin
therapy. Historically, this has been a time- and resource-intensive
process that occurred over the course of 2 or more days. There
are now several protocols for aspirin challenge and desensitization
that vary on the basis of dose escalation time, starting dose, and
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route of COX-1 inhibitor administration with the aim of
improving the safety and efficiency of this process. Here, we
document a 90-minute escalation protocol for oral aspirin chal-
lenge and desensitization that can be routinely completed in 1
day, decreasing time and resource demand on patient, practi-
tioner, and health system while preserving patient safety.

Protocol design and comparison
An optimal aspirin challenge and desensitization protocol

would maintain an exceptional safety profile while minimizing
time and resource utilization. Possible ways to decrease protocol
length include decreasing the length of time between each dose
escalation, beginning the protocol at a higher starting dose, and
liberalizing the requirements to define achievement of desensi-
tization. Our study implements all these approaches, and 93% of
patients safely completed the protocol in 1 day.

The length of time between dose escalation has varied by
protocol. The original protocol for aspirin desensitization used a
3-hour dose escalation.1 This has proven safe; however, the time
burden is high because the protocol usually requires 3 days of
testing. The 90-minute dose escalation protocol is recommended
by the Aspirin Desensitization Joint Task Force; however, this is
primarily based on expert opinion because there has been little
data documenting the safety of 90-minute escalation interval.3,7

Two studies have examined the use of a 60-minute dose esca-
lation protocol. The first was in patients whose reported usual
onset of symptoms was within 1 hour of exposure to a COX-1
inhibitor.5 The average time to reaction was 50.3 minutes with
SD of 20 minutes, which raises concern for risk of dose stacking
before a reaction has become evident, potentially compromising
patient safety. The study also examined 7 patients who gave a
history of reaction time greater than 1 hour by history and when
these 7 patients underwent the 3-hour dose escalation protocol
the mean time to symptom onset was 70 minutes. In the second
study, the average time to reaction was 46 minutes with an SD of
4 minutes.6 This reaction time is one of the shortest in the
literature and the SD is extremely narrow. This study adminis-
tered aspirin in an Alka-Seltzer solution, which may allow for
faster aspirin absorption and may decrease the time to provoked
reaction, and it also had more frequent peak expiratory flow,
nasal peak flow, and spirometry monitoring, which may have
hastened the reporting and earlier detection of patient symp-
toms.12 In a study of 28 patients with aspirin hypersensitivity
(manifest as asthma, rhinosinusitis, urticaria, angioedema, and
anaphylaxis), there were 21 patients who completed a 2-hour
dose escalation protocol and 7 patients who completed a
1.5-hour dose escalation protocol. They found that all positive
reactions occurred within 90 minutes of administration.13 In our
study, which included patients regardless of their reported
historic reaction time, we found that the mean time from pro-
vocative dose administration to symptom onset was 62 minutes.
Taken together, we conclude that the 90-minute dose escalation
protocol is safe and can be routinely used in lieu of a 3-hour
escalation. A 60-minute dose escalation protocol, perhaps
including administration of diluted aspirin in solution and more
frequent objective monitoring for provoked reaction, may have
promise, but there is not yet sufficient evidence to adopt this
protocol widely.

The starting dose for aspirin challenge and desensitization also
varies, with most protocols recommending a conservative dose
(20 or 30 mg) or a range (20-40 mg or 30-60 mg) to be decided
on the basis of risk for severe reaction. A study examining
predictors of reaction severity found that among patients taking a
leukotriene-modifying drug, those with baseline FEV1 value of
less than 80% of predicted or with history of recent ED visit for
asthma had a significantly higher risk of moderate or severe
reaction during aspirin challenge and therefore recommended
that patients with low or moderate risk of significant bronchial
reactions start at 40 to 60 mg and patients with a history of ED
visit for asthma or low baseline FEV1 and thus high risk for
significant bronchial reactions start at lowest available 20- to 30-
mg dose.10 Our study, which included patients with FEV1 value
of greater than or equal to 70% of predicted and stable asthma in
the weeks before challenge/desensitization, but did not exclude
on the basis of history of ED visit or hospitalization for asthma,
started all patients at a 40.5-mg dose. Only 4 patients (10%)
reacted to this lowest dose, and none had severe reactions
requiring discontinuation or modification of the protocol. Given
that the clear majority of patients do not react to the 40.5-mg
starting dose and those who do will tolerate this well, we favor
starting at this dose for patients with FEV1 value of greater than
or equal to 70% and stable asthma.

The threshold at which a patient was considered tolerant to
aspirin has also changed over time. In the original protocol,
aspirin tolerance was defined as tolerating a dose of 650 mg.
More recently, after a study showed that reactions always occur at
or before the 325-mg dose, aspirin tolerance and a “negative
challenge” has been declared following tolerance of a full 325-mg
dose.10 However, declaring a desensitization as successful at a
lower threshold than this has never been studied. The standard
practice at the Brigham and Women’s Hospital AERD Center,
based on expert opinion, is to define desensitization as tolerance
of repeat provocation dose and 1 subsequent dose, bringing the
total cumulative daily dose to 325 mg or more. This means that
the large group of patients who react to the 81-mg dose will
repeat that dose and then be administered the 162-mg dose but
will not have to demonstrate tolerance of the full 325-mg dose
while in the clinic. This ultimately decreases the length of time to
complete the protocol.

An additional consideration in the aspirin challenge and
desensitization protocols is that of the route of administration of
the COX-1 inhibitor. Although the initial published protocols
used only oral aspirin, studies of intranasal ketorolac sprays
administered every 30 minutes for 4 escalating doses and then
transition to a 3-hour oral aspirin challenge starting at 60 mg
were found to be a safe and effective alternative for diagnosing
AERD and desensitizing to aspirin.4,8 These studies found that
in comparison to the 3-hour escalation oral aspirin protocol, the
intranasal ketorolac and aspirin protocols were shorter (1.9 vs 2.6
days on average) and more patients were able to complete the
desensitization by day 2 (83% vs 18%). The ketorolac and
aspirin protocols also induced less decline in FEV1 (mean
decrease of 8.5% vs 13.4%), demonstrated a higher percentage of
patients who had no lower respiratory tract symptoms (54% vs
35%), and caused fewer extrapulmonary symptoms (gastric
symptoms or cutaneous reactions). Although advantageous for
the reasons listed above, the ketorolac protocol has a few draw-
backs: (1) it cannot be completed in 1 day, (2) it requires the use
of 2 COX-1 inhibitor products, and (3) the intranasal formu-
lation of ketorolac is not commercially available and has to be
mixed specially for this purpose. Furthermore, the false-negative
rate of the intranasal challenge protocols for the diagnosis of
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AERD is higher than for the pure oral aspirin challenge pro-
tocols, making them less useful from a diagnostic perspective.

Finally, although not implemented in this study, there is some
evidence to show that manipulation of pharmacokinetics of
aspirin onset of action by asking patients to chew and swallow
aspirin or to administer in a solution could decrease time to
provoked reaction and therefore decrease length of challenge and
desensitization protocol.6,12 Addition of this method to the
protocol described here may further decrease protocol length and
should be explored.

One-day aspirin challenge and desensitization

protocol
Ninety-three percent of our patients were able to achieve a

desensitized state within 1 day. The average amount of time it
took to complete the protocol was 9 hours and 29 minutes. This
is significantly less than the ketorolac-aspirin protocol (1.9 days
or w15 hours) or the 3-hour oral aspirin protocol (2.6 days or
approximately 21 hours). Even in the 1-hour dose escalation
protocol, only 40% of patients were able to finish in 1 day. This
is likely because though the escalation interval was shorter, the
protocol included 5, rather than 4, different dose administra-
tions, and stacking of dose administrations may have triggered
more bronchial reactions that required the patient to return the
following day to continue testing. It should be noted that
because of limitations in operating hours, some clinics may
require more than 1 day to complete the protocol.

Safety and tolerability
In comparison to the standard 3-hour escalation protocol, our

1-day, 90-minute oral aspirin desensitization protocol had a
similar safety profile. No patients from either protocol required
ED visit or hospitalization. The mean decline in FEV1 (18.2% vs
13.4%) and rate of patients with severe bronchial reaction
defined as decline of more than 30% in FEV1 (16% vs 11%)
were similar between the 90-minute and 3-hour protocols,
respectively. Among 90-minute protocol patients, there were
more patients who experienced only naso-ocular reaction (50%
vs 35%) and fewer with gastrointestinal reaction (23% vs 33%).
Cutaneous reaction was more common in the 90-minute oral
aspirin group (18% vs 10%).4 It is important to note that aspirin
challenge and desensitization protocols should be administered
by physicians and other medical staff who are trained in protocol
implementation and management of allergies and anaphylaxis.

Study limitations
Limitations of this study include that the participants for

whom our current recommendations are based met the specific
inclusion/exclusion criteria outlined above; patients were
required to be on a stable asthma regimen with baseline FEV1 of
greater than or equal to 70%. This may have narrowed our
sample to those patients at a lower risk for severe adverse events,
and it is therefore unknown whether this protocol can be uni-
versally applied to all patients with AERD, regardless of asthma
control. However, the protocol described here is now used widely
at the Brigham and Women’s Hospital AERD Center, even for
some patients who do not strictly meet these criteria, including
FEV1 less than 70%, so we are optimistic that a study inclusive
of higher risk patients would yield similar results. The study
population was primary Caucasian, which limits generalizability
of findings to nonwhite ethnic and racial groups.
CONCLUSIONS

Patients with AERD on a stable asthma regimen and with a
baseline FEV1 level of greater than or equal to 70% can be safely
desensitized to aspirin using a 90-minute dose escalation pro-
tocol, starting at a dose of 40.5 mg, and defining desensitization
as tolerance of the repeated provocation dose and at least 1
subsequent aspirin dose, bringing the total cumulative daily dose
to 325 mg or more. This protocol can routinely be completed in
1 day.
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