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Alcohol-induced respiratory symptoms improve a�er aspirin
desensitization in patients with aspirin-exacerbated respiratory disease

Jordan T. Glicksman, MD, MPH1,2,3, Arjun K. Parasher, MD1,4,5, Laurel Doghramji, RN, BSN1,
David Brauer, MD6, Jeremy Waldram, MD6, Kristen Walters, MD6, Jeff Bulva, MD, MS6,

James N. Palmer, MD1, Nithin D. Adappa, MD1, Andrew A. White, MD6 and John V. Bosso, MD1

Background: Aspirin-exacerbated respiratory disease
(AERD) is characterized by chronic eosinophilic rhinosi-
nusitis, nasal polyps, asthma, and respiratory sensitivity to
aspirin and nonsteroidal anti-inflammatory drugs (NSAIDs).
In addition to sensitivity to aspirin and NSAIDs, the ma-
jority of patients with AERD have been reported to have
respiratory intolerance associated with the consumption of
alcohol.

Methods: A multicenter prospective cohort study was per-
formed. Patients with AERD confirmed by aspirin chal-
lenge were eligible to participate. Those who described
themselves as able to tolerate alcohol consumption were
excluded. Patients underwent aspirin desensitization fol-
lowing endoscopic sinus surgery. A questionnaire was
distributed to patients before and a�er desensitization
to determine pre-desensitization and post-desensitization
symptoms associated with alcohol ingestion.

Results: Forty-five patients were enrolled and 37 pa-
tients completed the study. The most common pre-
desensitization symptoms were nasal congestion (95.6%),

rhinorrhea (46.7%), and wheezing (40%). Improvement in
the ability to tolerate alcohol was noted in 86.5% of partic-
ipants (95% confidence interval [CI], 75.5% to 97.5%) and
70.3% of participants (95% CI, 55.5% to 85.0%) described
desensitization to be “very helpful” or “extremely helpful”
for their ability to tolerate alcohol.

Conclusion: The majority of patients with AERD who ex-
perience respiratory symptoms with alcohol consumption
describe improvement in this domain following aspirin de-
sensitization. C© 2018 ARS-AAOA, LLC.
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A spirin-exacerbated respiratory disease (AERD) is char-
acterized by chronic eosinophilic rhinosinusitis (CRS),
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nasal polyps, asthma, and respiratory sensitivity to aspirin
and nonsteroidal anti-inflammatory drugs (NSAIDs).1 In
addition to sensitivity to aspirin and NSAIDs, the majority
of patients with AERD have been reported to be intolerant
of alcohol, developing upper and lower respiratory symp-
toms with the consumption of alcohol.2

Patients with AERD tend to have more severe CRS poly-
posis, nasal symptoms, and need for revision surgery than
CRS patients without AERD.3 Medical therapy is an im-
portant component of AERD management1 and there is
a high rate of dependence on systemic corticosteroids for
symptom management in AERD patients.4

Aspirin desensitization after endoscopic sinus surgery
(ESS) has been shown to be well tolerated and effective
for controlling polyp recurrence and improving sense of
smell and nasal obstruction.5 Additionally it has been
shown to improve sinonasal quality of life.2 To date,
there have only been anecdotal reports of improved alco-
hol tolerance after aspirin desensitization in patients with
AERD.2,6
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Our study examines the impact of aspirin desensitiza-
tion on aspirin intolerance in AERD patients at 2 academic
AERD Centers.

Patients and methods
A prospective cohort study was conducted wherein AERD
patients with alcohol sensitivity were assessed and com-
pared prior to and after aspirin desensitization. Ethics ap-
proval for this study was obtained from the University of
Pennsylvania Ethics Review Board and the Scripps Clinic
Institutional Review Board.

Participants
Consecutive patients undergoing aspirin desensitization for
AERD were offered the opportunity to enroll in this study.
The 2 study sites were the Hospital of the University of
Pennsylvania (Philadelphia, PA) and Scripps Clinic Carmel
Valley (San Diego, CA). Enrollment took place between
October 2015 and October 2017. In order to be eli-
gible to participate the following criteria were applied:
(1) challenge-proven aspirin intolerance characterized by
worsening of upper and/or lower airway symptoms with
ingestion of aspirin, (2) a diagnosis of asthma, (3) CRS re-
fractory to maximal medical therapy, (4) preoperative en-
doscopic evidence of pansinusitis with bilateral nasal poly-
posis, and (5) nasal and/or lower respiratory symptoms
within 24 hours of the consumption of alcohol. Exclusion
criteria included age younger than 21 years, pregnancy,
immunodeficiency, cystic fibrosis, and negative aspirin
challenge.

Intervention
All patients underwent complete ESS, which is defined
by our authors as removal of all polyp burden followed
by wide bilateral maxillary antrostomies, total sphenoeth-
moidectomies, and frontal sinusotomies; this includes re-
moval of all residual bony partitions, thereby skeletonizing
the skull base.1 Postoperatively, all patients were given oral
prednisone taper as well as topical budesonide irrigation
that was continued post-desensitization.

Three to 6 weeks after ESS, patients underwent oral
aspirin challenge and desensitization. All aspirin desen-
sitization was performed with continuous monitoring in
an outpatient setting. The modified intranasal ketorolac
and aspirin challenge protocol from Lee et al.7 was fol-
lowed. For maintenance therapy, patients were started on
650 mg aspirin twice per day (BID), with titration down
based on patient response and tolerance to a range of
1300 mg to 325 mg total daily aspirin gradually over a pe-
riod of months. By 6 months post-desensitization, patients
are typically on a stable dose of aspirin for maintenance
therapy.

A pre-desensitization and post-desensitization question-
naire was provided to all patients with a positive oral as-
pirin challenge and those with a negative challenge were

excluded. The pre-desensitization questionnaire was com-
pleted on the first day of the desensitization, prior to initi-
ation of the desensitization protocol. These questionnaires
detailed their experience with symptoms related to alcohol
consumption as well as demographic data. Follow-up ques-
tionnaires were distributed at a minimum of 3 months fol-
lowing the initiation of aspirin desensitization therapy. At
the time they completed the post-desensitization question-
naire, patients included in the study were still prescribed
aspirin and budesonide nasal rinses, but were not taking
oral/systemic steroids.

Outcomes
The primary outcome of this study was the change in
sinonasal and/or pulmonary symptoms with alcohol con-
sumption after aspirin desensitization. We also evaluated
how helpful patients perceived aspirin desensitization to
be with respect to alcohol tolerance and specific symptoms
before and after desensitization. The volume of alcohol re-
quired to produce symptoms as well as the latency of onset
of symptoms were also examined.

Statistical analysis
Statistical analysis utilized Stata 12.0/SE, (StataCorp, LP,
College Station, TX). Percentages of participant responses
and 95% confidence intervals (CIs) were calculated.

Results
A total of 45 patients were eligible for inclusion in this in-
vestigation. Complete data was collected from 37 patients.
Seven patients withdrew from the study as they were unable
to tolerate aspirin desensitization therapy for a minimum
of 3 months (due to minor adverse reactions) and 1 was lost
to follow up. These patients were therefore not included in
the post-desensitization analysis.

Demographic data is outlined in Table 1. The mean ±
standard deviation (SD) age of patients was 43.3 ± 28.0
years and the majority of patients (60%) were female
and white (86.7%). Among patients included in the study
77.8% of patients described being able to tolerate al-
cohol about one-half the time or less that they con-
sume it and 42.2% of patients described never or almost
never being able to tolerate alcohol consumption. Two-
thirds of patients reported having cut down on alcohol
consumption due to their symptoms. The most common
symptoms described following alcohol consumption were
nasal congestion (95.6%), rhinorrhea (46.7%), and wheez-
ing (40.0%). The majority of patients (60%) described
that symptoms were elicited by the equivalent of 1 to 3
glasses of wine and over one-half (53.3%) experienced de-
scribed a latency of onset of symptoms of 15 minutes to
1 hour.

Following aspirin desensitization an improvement in the
ability to tolerate alcohol without sinonasal and/or pul-
monary symptoms was noted in 86.5% of participants
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TABLE 1. Baseline demographic data

Demographic characteristic Value

Total patients, n (%) 45 (100)

Gender, n (%)

Male 18 (40)

Female 27 (60)

Age (years), mean ± standard deviation 43.3 ± 28

Race/ethnicity, n (%)

White 39 (86.7)

African American/Black 4 (8.9)

Hispanic 1 (2.2)

Asian 1 (2.2)

Self-reported ability to tolerate alcohol, n (%)

Almost always 10 (22.2)

About half of the time 16 (35.6)

Almost never 10 (22.2)

Never 9 (20)

Symptoms from alcohol consumption, n (%)

Nasal congestion 43 (95.6)

Rhinorrhea 21 (46.7)

SOB 8 (17.8)

Wheezing 12 (40.0)

Patient reduced alcohol consumption due to symptoms, n (%)

Yes 30 (66.7)

No 15 (33.3)

Volume of alcohol required to produce symptoms, n (%)

A few sips 14 (31.1)

1–3 glasses (or equivalent) 27 (60.0)

More than 3 glasses (or equivalent) 4 (8.9)

Latency from consumption to onset of symptoms, n (%)

Less than 15 minutes 12 (26.7)

15 minutes to 1 hour 24 (53.3)

1–24 hours 9 (20)

SOB = shortness of breath.

(95% confidence interval, CI 75.5% to 97.5%) (Table 2);
70.3% of participants (95% CI, 55.5% to 85.0%) de-
scribed aspirin desensitization to be “very helpful” or
“extremely helpful” for their ability to tolerate alcohol.

Improvement was noted across all common symptoms
associated with alcohol consumption. Among the 37
patients who completed desensitization and completed
post-desensitization questionnaires, 35 reported nasal

TABLE 2. Post-desensitization results

Outcome n % 95% CI (% range)

Total patients 37 100

Self-reported ability to tolerate alcohol 32 86.5 75.5–97.5

Always 14 37.8 22.2–53.5

Almost always 17 45.9 29.8–62.0

About half of the time 4 10.8 0.8–20.1

Almost never 2 5.4 0–12.7

Never 0 0 0

Patients with improved alcohol
tolerance

Symptoms improved following
desensitizationa

Nasal congestion (n = 35) 30 85.7 74.1–97.3

Rhinorrhea (n = 18) 13 72.2 47.8–96.6

SOB (n = 8) 6 75 45.0–100

Wheezing (n = 17) 13 76.5 56.3–96.6

None (n = 37) 4 10.8 0.8–20.1

Patient increased alcohol intake
following desensitization

Yes 8 21.6 8.3–34.9

No 29 78.4 65.1–91.7

Volume of alcohol required to produce
symptoms

A few sips 1 2.7 0–8.0

1–3 glasses (or equivalent) 10 27.0 12.7–41.3

More than 3 glasses (or equivalent) 5 13.5 2.5–24.5

N/A (no symptoms) 21 56.8 40.1–72.8

Latency from consumption to onset of
symptoms

Less than 15 minutes 1 2.7 0–8.0

15 minutes to 1 hour 8 21.6 8.3–34.9

1 to 24 hours 7 18.9 6.3–31.5

N/A (no symptoms) 21 56.8 40.1–72.8

Helpfulness for alcohol-induced
symptoms

Extremely helpful 11 29.7 15.0–44.4

Very helpful 15 40.5 24.7–56.3

Somewhat helpful 6 16.2 4.3–28.1

Slightly helpful 4 10.8 0.8–20.1

Not helpful at all 1 2.7 0–8.0

Continued
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TABLE 2. Continued

Outcome n % 95% CI (% range)

Helpfulness for overall AERD
symptoms

Extremely helpful 17 45.9 29.8–62.0

Very helpful 10 27.0 12.7–41.3

Somewhat helpful 6 16.2 4.3–28.1

Slightly helpful 3 8.1 68.4–93.6

Not helpful at all 1 2.7 0–8.0

aThe sample size for individual symptoms is less than 37 as not all patients expe-
rienced all symptoms prior to desensitization.
AERD = aspirin-exacerbated respiratory disease; CI = confidence interval;
N/A = not applicable; SOB = shortness of breath.

congestion, 18 reported rhinorrhea, 17 reported wheez-
ing, and 8 reported shortness of breath with alcohol con-
sumption prior to desensitization. Improvement was noted
in each of nasal congestion (n = 30), rhinorrhea (n =
13), wheezing (n = 13), and shortness of breath (n = 6).
Four patients noted no improvement in nasal or pulmonary
symptoms.

Following desensitization there was an increase in the
volume of alcohol required to produce symptoms among
78.4% of patients (95% CI, 65.1% to 91.7%). The latency
of onset of symptoms increased among 81.1% of patients
(95% CI, 68.4% to 93.7%). Among those completing the
study 8 (21.6%; 95% CI, 8.3% to 34.9%) reported in-
creasing their alcohol consumption after desensitization.

Discussion
In this prospective cohort study, the vast majority of pa-
tients with AERD and alcohol intolerance described im-
provement in their ability to tolerate alcohol consumption
following treatment with aspirin desensitization. Improve-
ments were seen in the volume of alcohol required to de-
velop a variety of nasal and respiratory symptoms. The
majority of patients reported no nasal or pulmonary symp-
toms from alcohol following aspirin desensitization.

Steinke et al.8 demonstrated that in AERD, aspirin di-
rectly activated eosinophils and mast cells by inducing cal-
cium fluxes and resulting in the release of eosinophil derived
neurotoxin (EDN) from eosinophils and prostaglandin
2 (PGD2) from mast cells. Sodium salicylate was unable
to elicit either of these effects.

The mechanism of alcohol intolerance in AERD has not
been specifically delineated. Payne et al.9 studied the acti-
vation of basophils and eosinophils by alcohol in CRS and
asthma patients with alcohol sensitivity. They did not seg-
regate the subset of CRS/asthma patients with AERD in
this study. However, they provide in vitro evidence for the
activation of basophils but not eosinophils by ethyl alco-
hol and the red wine polyphenolic compound catechin in
this cohort. No cellular activation occurred in the presence

of resveratrol, another polyphenol compound found in red
wine.

Patients with AERD have elevated circulating cysteinyl
leukotrienes levels, which are thought to mediate the nasal
and pulmonary responses to aspirin.10 Cardet et al.2 pro-
posed that cysteinyl leukotrienes mediate the respiratory
reactions of AERD patients to alcohol as well. Aspirin de-
sensitization has been shown to downregulate mediator re-
lease from mast cells and eosinophils.9 Given the recent
finding of alcohol and catechin induced basophil media-
tor release in CRS with nasal polyps and asthma patients,
one can speculate that aspirin desensitization could also
downregulate basophil mediator release, which may allow
for improved alcohol tolerance.9 Further study would be
required to confirm this hypothesis.

AERD is a condition that has a significant impact on
patient quality of life and can be challenging to manage,
particularly with respect to the CRS component of the dis-
ease. Historically, these patients have had a high rate of
revision surgery and systemic steroid use.4,11,12 Aspirin de-
sensitization has been shown to improve sinonasal quality
of life in AERD patients and decrease the need for revision
surgery compared to historical revision rates.5,13,14

Aspirin desensitization, however, is not without risk and
treatment failure. Within our cohort 16% of patients with-
drew from therapy due to minor treatment side effects,
which is similar to other cohorts.15 While adverse reactions
leading to cessation of aspirin desensitization therapy are
typically minor (eg, gastrointestinal upset), rare severe ad-
verse events such as gastrointestinal bleeding are possible.15

Therefore, it is important for patients to be fully informed
prior to pursuing aspirin desensitization. The results of this
study—that aspirin desensitization improves the ability of
most patients to tolerate alcohol consumption—add to the
information available to patients with AERD considering
aspirin desensitization as a part of their disease manage-
ment strategy.

Limitations
Our investigation is not without limitations. There was no
control group as aspirin desensitization is offered to all
patients with AERD unless a contraindication is present.
While this could raise the question that the improvement
in alcohol tolerance relates to surgery or systemic steroid
use, all patients in this investigation had prior surgery and
courses of steroids without abatement of symptoms and
patients were not using systemic steroids at the time of the
post-desensitization questionnaires. Further, it would be
difficult to justify a mechanism by which surgery was the
factor that mediated the improvement in symptoms with al-
cohol consumption following desensitization. This makes
it more likely that the improvement seen is actually due to
aspirin desensitization. Additionally, this study is restricted
by the inherent limitations of self-report. Further investi-
gations with objective measures of symptoms could help
overcome this limitation.
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Conclusion
Alcohol consumption induces a variety of nasal and
pulmonary symptoms in patients with AERD. In this

prospective cohort study of AERD patients, alcohol tol-
erance improved following aspirin desensitization. These
findings may help inform patients’ decisions about whether
or not to undergo aspirin desensitization.
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