Early effects of aspirin desensitization treatment
In asthmatic patients with aspirin-exacer bated
respiratory disease
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Background: Aspirin (ASA)-exacerbated respiratory disease (AERD) is characterized by aggressive inflammation of the respira:
tory tract and often requires topical and/or systemic corticosteroids to maintain partial control of this disease. Previous studies have
revedled that ASA desengitization and subsequent treatment with ASA is associated with clinical improvement in AERD.

Objective: The aim of the present study was to determine the effect of daily ASA treatment for the first 4 weeks after ASA
desensitization.

Methods: Thirty-eight patients underwent ASA ora challenge followed by ASA desensitization and daily ASA therapy.
Changes in nasal and asthma symptoms, combined with changes in oral prednisone, were recorded daily during 4 weeks before
and after desensitization. Severity of symptomsranged fromascaleof 1105 (1 = asymptomatic and 5 = most severe symptoms).
For statistical analyses the sum of nasal symptoms and asthma symptoms was calculated. Olfactory scores were aso analyzed.

Results: Nasal and asthma symptom scores, as well as olfactory scores, improved significantly (P < 0.0001). For the 15
patients taking prednisone, their mean doses decreased from 10.7 to 5.9 mg daily (P = 0.0003).

Conclusions: Our study suggests that ASA desensitization treatment is effective during the first 4 weeks of daily treatment

with ASA.

INTRODUCTION
Aspirin (ASA)-exacerbated respiratory disease (AERD) is a
disease characterized by respiratory mucosal inflammation
and bronchospasm.®? The pathogenesis of AERD is not me-
diated by allergic mechanisms but is instead a multifaceted
inflammatory disease, in which alterations in arachidonate
metabolism appear to play a prominent role.®

In 1922, Widal et al,* described the association between
ASA sensitivity and nasal polyposis, and his group was the
first to conduct ASA desensitization. Subsequently, in 1976
Zeiss and Lockey® and in 1977 Pasargiklian et al® were able
to desensitize AERD patients to indomethacin and ASA.
However, it was not until 1980, that Stevenson et al” reported
two patients with AERD who became refractory to ASA after
ASA-induced respiratory reactions. Both patients were then
discharged from the hospital and treated with daily ASA
while continuing their state of desensitization. Over the next
year these patients experienced improvement in nasa symp-
toms, reduction in sinusitis episodes, and a reduced need for
systemic corticosteroids. On the basis of that original observa
tion, our hypothesiswas that ASA desensitization treatment was
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an effective trestment but probably involved changesin inflam-
mation over at least 1 year of treatment.

Since then, severa studies have reported that after ASA
desensitization, if ASA is taken daily, patients frequently
experience improvement in their chronic respiratory symp-
toms.81% In 1996, Stevenson et al® reported that 65 patients
with AERD, who were treated with an average of 1,300 mg
of ASA daily, experienced significant improvement in their
disease and reduction in use of systemic and nasa cortico-
steroids, when measured at 1 to 3 years and 3 to 6 years of
followup. In this article,*® we pointed out that double-blind,
placebo-controlled studies of the effects of ASA desensitiza-
tion treatment could not be conducted because nasal decon-
gestion occurred in most patients at the time of acute desen-
sitization. Further, 48 to 72 hours after discontinuing ASA,
nasal congestion returned, thus unblinding the study.

The purpose of this study was to determine whether or not
ASA desensitization and treatment with daily ASA provides
clinical therapeutic benefit during the first month of treat-
ment. To accomplish this goal, we designed a study in known
AERD patients, such that before and after symptom scores, as
well as concomitant reduction in use of systemic corticoste-
roids, were the study variables.

METHODS

Patient Population

Thirty-eight adult patients volunteered to participate in this
study and were admitted to the General Clinica Research
Center (GCRC) of Scripps Clinic, between 1995 and 2001.
All patients signed institutional consent forms approved by
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the Scripps Human Subjects Committee. Of the 38 patients,
20 (53%) were males and 18 (47%) were femaleswith amean
age of 49 years (range 30 to 74 years). All subjects met the
criteria for diagnosis of asthma and were undergoing treat-
ment according to the National Institute of Health guide-
lines.! Each of the patients gave a convincing history of
asthma attacks induced by nonsteroidal anti-inflammatory
drugs in the past.

On average, patients had experienced 5.2 sinus infections
per year and had undergone 3.4 sinus/polyp operations during
the course of their disease. None of the patients had signifi-
cantly obstructing polyps at the time of this evaluation, either
because of recent surgery, current treatment, or phase of their
underlying disease. Twenty-six patients were taking nasal
topical corticosteroids, and 32 were using topical bronchial
corticosteroids. Six were receiving daily cysteinyl leukotriene
1 (cysLT,) receptor antagonists (one zafirlukast and five
montelukast). Patients were instructed to continue the same
doses of these controller medications during the 2 months of
evaluation. Fifteen patients were taking prednisone during the
month before ASA desensitization (10 patients with daily
doses and 5 on every other day). Another 14 patients had used
bursts of prednisone in the past years for sinusitis’asthma
episodes but did not take any prednisone during the 2 months
of this study. The 15 patients, who were taking daily or aternate
day prednisone, were instructed to reduce their average dose of
prednisone, if they could do so without increasing their symp-
tom scores for rhinitis, asthma, and olfaction.

Sudy Protocol

Patients were admitted to GCRC 2 to 3 days before ASA
challenges were started. Placebo challenges were conduced
and lung function stability was established: placebos were
given every 3 hours, for 9 hours, and forced expiratory
volume in 1 second (FEV,) values and nasal scores were
obtained. Asthma was considered stable if FEV, values were
>70% predicted at baseline and varied by less than 10%
during placebo challenge. If airway stability was established,
single-blind ASA challenges were started.

During standard oral ASA challenges,*>*® all 38 patients
experienced respiratory reactions after a mean challenge
doses of 58 mg ASA. The evidence for ASA-induced respi-
ratory reactions was evaluated at least hourly and consisted of
the following: naso-ocular reaction (rhinorrhea, nasal conges-
tion, ocular injection, periorbital edema) in 38 patients and
bronchia reactions, defined as a decline of 20% or more in
FEV,, 15 of 38 (39%) or declinesin FEV, values between 15
and 20%, 4 of 38 (10%). When a respiratory reaction oc-
curred after a challenge dose of ASA, challenges were sus-
pended. After ASA-induced respiratory reactions were
treated and had cleared, the same dose of ASA was repeated.
Doses were then escalated over several days until 650 mg
ASA was tolerated without any adverse signs or symptoms.
At this point, all patients achieved ASA desensitization. Na-
sal decongestion of the turbinates was noted in al 38 patients
at the time of acute ASA desensitization.

After ASA desensitization, all subjects were instructed to
take 650 mg ASA twice daily and were discharged from the
GCRC. All patients continued the same dose of ASA 650 mg,
twice daily, during the study month. For the 15 patients
taking systemic corticosteroids, doses were reduced accord-
ing to clinical improvement in respiratory disease, with a goal
of minimum effective dose. All other controller drugs were
continued in the same dosages as were recorded during the
month before ASA desensitization.

Pre- and Followup Sudy Design

Each of the 38 patients filled in a daily diary card during 4
weeks before admission to GCRC and 4 weeks after desen-
sitization with ASA. Dairy cards included nasal symptoms
(running nose, nasal congestion, postnasal discharge, sinus
pain, sense of smell), asthma symptoms (chest tightness,
wheezing, coughing, shortness of breath, chest congestion)
and daily corticosteroid doses. All subjects recorded their
nasal symptoms and asthma symptoms according to a scale of
1to 5. The scoresfor the symptoms, excepting sense of smell,
were rated as: 1 = no symptoms, 2 = minor symptoms, 3 =
moderately severe, 4 = considerably severe, 5 = extremely
severe. Symptom scores for sense of smell were: 1 = smell
excellent (perfect and continuous sense of smell), 2 = smell
good (complete sense of smell the majority of the time), 3 =
sense of smell fair (partial sense of smell the mgjority of the
time), 4 = poor (intermittent partial sense of smell), and 5 =
no sense of smell at any time.

Patients also recorded their use of controller medications,
including daily requirement for oral prednisone. To compare
and analyze the results statistically, methylprednisolone, which
was used by two patients, was converted to prednisone equiva
lent at aratio of 4:5; in patients who were taking prednisone on
aternate days, we caculated the daily dose equivdent, using
half of the every-other day dose. All patients traveled from some
distance to undergo ASA desengitization in our GCRC. They
brought their daily symptom medication cards with them at the
time of admission and 1 month later mailed their postdesensiti-
zation cards back to us. All data were obtained from the symp-
tom and medication cards.

Satistical Analyses

Mean values for the baseline periods and for the 4 weeks of
ASA desensitization treatment were calculated. For statistical
analyses the sum of nasal and asthma symptoms was used for
mean values and statistical calculations.

For parametric statistics, paired t test was used to analyze
the changes in nasal scores, asthma scores, changes in olfac-
tion, and prednisone doses for 4 weeks before and 4 weeks
after ASA desensitization

The statistical software program used was 4.01 (Abacus
Concept, Berkeley, CA) for IBM.

RESULTS

Table 1 summarizes our analysis of symptom scores, changes
in olfaction, and doses of prednisone before and 4 weeks after
ASA desensitization treatment.
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Table 1. Analysis of Combined Symptom Scores and Doses of Prednisone, 4 Weeks before and after ASA Desensitization Treatment (n = 38)

4 weeks before

4 weeks after

P values

Mean SEM Mean SEM
Total nasal scores 11.3 0.6 8.9 0.5 <0.0001
Sense of smell 4.2 0.2 3.3 0.2 <0.0001
Total asthma scores 6.7 0.2 55 0.1 <0.0001
Prednisone mg/day* 10.7 1.3 5.9 1.0 0.0003

Values were determined with paired t test.

Smell scores ranged from perfect and continuous smell (1 score) to complete and continuous anosmia (5 score).

* For the 15 patients taking prednisone.
SEM, standard error of mean.

For the 38 patients, there was a highly significant (P <
0.0001) improvement in total nasal and asthma symptom
scores. We independently analyzed olfactory scores. There was
a highly significant improvement in olfactory scores from a
basdline of 4.2 to 3.3 (P < 0.0001). In further analyzing the 38
patients, we found that 10 (26%) had complete anosmia at
basdline and did not change at 1 month. Another 15 (39%) had
complete anosmia at baseline and recovered some smell a 1
month of ASA desensitization trestment (8 patients from scores
of 510 4, and 7 patients from scores of 5 to 3). Thirteen (34%)
had partid to complete smell (4 to 1 scores) at baseline and
either improved their smell in 5 patients or had the same smell
for 8 patients (one patient with a score of 1 before and after and
7 patients with scores of 2 before and after treatment with ASA
desengitization).

At the same time, there was a significant (10.7 to 5.9
mg/day, P = 0.0003) reduction in mean daily dose of pred-
nisone for the 15 patients taking prednisone. Of these 15
patients, who were taking daily (10 patients) or every other
day (5 patients) doses of oral prednisone, 5 patients continued
taking the same dose. But 8 patients reduced their doses by
50% or more and 2 of 5 patients who had been taking
every-other day doses of prednisone discontinued this treat-
ment during the first month. None of the patients started to
take continuous prednisone during the 4 weeks of ASA
desensitization treatment, and none increased their doses or
required bursts of systemic corticosteroids for asthma exac-
erbation. According to patient diaries, none of the patients
changed their other controller medications (nasal and inhaled
corticosteroids or cysL T, receptor antagonists) during the 2
months of study. There were no complications from taking
ASA and none of the patients dropped out of the study.

DI SCUSSION

Our current study demonstrated that ASA desensitization
treatment is associated with early improvement in nasal and
asthma symptoms, improvement in sense of smell, and early
reduction of prednisone therapy. Because it is impossible to
conduct a meaningful double-blind, placebo-controlled study
of ASA desensitization treatment, for the reasons stated in the
introduction, this study did not contain a placebo-treated
control group. In other words, all 38 patients knew they were

taking ASA daily and had already noted significant decon-
gestion of their nasal passages at the time of acute ASA
desensitization in the GCRC. Their baseline symptom scores
and medication uses had been turned in at the time of admis-
sion to the GCRC. Nevertheless, these patients may have
overemphasized their improvement. However, because pre-
vious studies, using objective criteria for improvement®-10.14
and a control group that was not treated with ASA 8° have
aready demonstrated efficacy of ASA desensitization treat-
ment, the main value of this current study was to determine
how quickly patients improved. This has some practical im-
portance in that earlier reduction in ASA doses, perhaps after
1 month, can now be studied with some sense of potential
success. Decreasing doses of ASA has the potential of de-
creasing gastric side effects.

Systemic corticosteroids are highly effective in treating
AERD, with routine return of smell during bursts of cortico-
steroids. Therefore, we felt it was important to attempt to
decrease prednisone as much as possible during this first
month to expose the therapeutic efficacy or lack of efficacy of
ASA treatment. Fortunately, none of the 38 patients had to
increase or take bursts of systemic corticosteroids during the
2 months of study. At the same time, there were no changes
in treatment with the other controller medications. Therefore,
any differences in symptoms were most likely attributable to
intervention with ASA desensitization treatment or excessive
reduction of prednisone doses.

In 1986, Kowalski et al'* reported the effect of ASA
desensitization treatment in 16 patients, comparing clinical
parameters for 4 weeks before to 4 weeks after ASA desen-
sitization and treatment with ASA 600 mg daily. Two pa
tients dropped out because of exacerbations of asthma and
bursts of prednisone. Eight of 12 patients, who had perennial
rhinitis, experienced significant improvement in nasal symp-
toms scores; 7 of 14 subjects noted a reduction in both the
mean asthma score and in daily B-agonist use. The geometric
mean of provocation concentration of histamine decreased
(1.8 to 5.8 mg/mL) in the 13 patients undergoing histamine
inhaation challenges. The authors concluded that daily ASA
adminigtration after desensitization was helpful in the manage-
ment of “some ASA-senditive asthmatic patients.” Our results
are in accordance with observations from this smaller study.
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During acute desensitization, defined as 3 hours after the
first ingestion of 650 mg of ASA without reaction, most
AERD patients report significant decreases in nasal conges-
tion, and some are able to begin to smell. Thus, immediately
after achieving ASA desensitization, inspection of the nasal
passages shows decongestion of the turbinates with consid-
erable improvement in nasal airflow in most patients whose
noses are not filled with polyps. In this study of 38 patients,
we selected participants who did not have significantly ob-
structing polyps, which would have added a confounding
variable in this short-term study.

Previous studies have demonstrated that several biochem-
ical events occur directly after achieving ASA desensitiza-
tion. Histamine and leukotriene C, disappeared in the nasal
secretions.’® Plasma histamine and serum tryptase levels be-
came unmeasurable,*® and peripheral blood monocytes syn-
thesized significantly less thromboxane B, and leukotriene
B, Immediately after ASA desensitization, a 20-fold de-
crease in bronchia airway responsiveness to inhaled leuko-
triene E, was reported,’® but similar studies have not been
reported in nasal airways. Interestingly, during acute desen-
sitization, urinary leukotriene levels are the same as levels
measured at baseline.’® Therefore, although rapid changes in
some mediator profiles occur, leukotrienes are still being
synthesized at the time of acute ASA desensitization. This
impliesthat early effects of ASA desensitization are indepen-
dent of production of leukotrienes. The effects of ASA might
either be in interference with the ability of the cysLT, or
cysLT, receptors to signal intracellular molecular events in
target cells or directly interfering with other mediators or acti-
vated inflammatory cells through undiscovered mechanisms.

CONCLUSION

We have presented data that support the hypothesis that ASA
desengitization is effective in reducing important markers of
disease activity in AERD patients as early as the first month
of treatment. The fact that this effect begins during the first
month of ASA treatment, suggests that ASA interferes with a
fundamental cellular molecular event, independent of the
synthesis of leukotrienes. Precisely what that therapeutic ef-
fect might be is under investigation but continues to elude us.
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