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Abstract

Background: Non-steroidal anti-inflammatory drug (NSAID)-exacerbated respiratory disease (NERD) is characterized
by the triad of chronic rhinosinusitis with nasal polyp, asthma, and aspirin (ASA) or NSAID hypersensitivity. Previous
study of NERD has rarely been reported in Asian population.

Objectives: To investigate the clinical characteristics and outcomes of aspirin desensitization (ASAD) in Thai NERD pa-
tients.

Methods: This retrospective chart review included patients with a suggestive history of NERD with or without ASAD
from the Adult Allergy Clinic of Siriraj Hospital (Bangkok, Thailand) during January 2008 to December 2018.

Results: Ten NERD patients were recruited. The median age of onset was 30 years. Comorbid atopic diseases were found
in 4 patients. Asthma control level was step 3 of the Global Initiative for Asthma (GINA) guideline or greater in all pa-
tients. Five patients had reactions to more than one NSAIDs. Ibuprofen was the most common culprit agent. Reactions
frequently involved the respiratory and cutaneous systems. Four patients underwent ASAD followed by ingestion of ASA
300-600 mg daily. One patient discontinued ASA after taking ASA 600 mg daily for 3 months due to severe gastrointestinal
side effect. The remaining three patients successfully continued ASA 300 mg daily as maintenance to control sino-nasal
inflammation and to prevent recurrence of nasal polyp. None of the 4 patients required sinus surgery revision.

Conclusions: NERD is a difficult-to-treat disease with unique clinical characteristics. ASAD followed by a maintenance
dose of ASA 300 mg daily was found to be effective and well-tolerated in most patients.

Key words: NSAID-exacerbated respiratory disease, aspirin desensitization, rhinosinusitis, nasal polyp, asthma, drug al-
lergy, sinus surgery

From:

! Division of Allergy and Clinical Immunology, Department of
Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand

? Division of Rhinology and Allergy,

Department of Otorhinolaryngology, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand

Introduction

Non-steroidal anti-inflammatory drug (NSAID)-exacer-
bated respiratory disease (NERD) is characterized by chronic
inflammation of all airway passages and the presence of aspi-
rin (ASA)/NSAID hypersensitivity. NERD patients have ab-
normal arachidonic acid metabolism, which leads to increased
function of 5-lipoxygenase and leukotriene C, synthase en-
zyme.' This ultimately results in an increase in inflammato-
ry mediators, including cysteinyl leukotriene (cys LT) and
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prostaglandin D, (PGD,), and a decrease in anti-inflammato-
ry cytokines like prostaglandin E, (PGE,).*> Cys LT and PGD,
recruit inflammatory cells, including eosinophils, basophils,
mast cells, T helper cell type 1 (Th,), T helper cell type 2
(Th)), and innate lymphoid cell type 2 (ILC)).>* The inflam-
matory process is more prominent when cyclooxygenase
(COX) enzyme blocking drugs are used, and airway inflam-
mation persists even when patients stop taking ASA/NSAIDs.
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As this chronic inflammation continues over time, NERD pa-
tients develop chronic rhinosinusitis, nasal polyp formation,
and asthma.®

Most NERD patients suffer from anosmia, multiple sinus
infections, and severe asthma. The prevalence of NERD was
14% in patients with severe asthma compared to 7% in general
population.” Medications and surgical treatment were used to
control the associated diseases, but some patients were unre-
sponsive. In this circumstance, ASA desensitization (ASAD)
is recommended as the adjunctive treatment.*® The precise
mechanism of ASAD remains unclear; however, its efficacy has
been convincingly demonstrated.®**

Since the 1900s, several ASAD protocols have been pub-
lished.®>!¢ The common objective of these protocols is to
achieve a desensitized state that allows patients to receive
325 mg of ASA without triggering hypersensitivity reaction.
The Aspirin Desensitization Joint Task Force recommends
a maintenance dose of ASA 325-650 mg twice daily’ A few
studies demonstrated the efficacy of ASA at a lower dosage
(100-300 mg daily)."?° Due to the low prevalence of NERD
in Asia,”** most clinical studies of ASAD were conducted in
Caucasian populations. Thus, the objective of this study was to
describe the clinical characteristics and outcomes of ASAD in
Thai NERD patients.

Methods

Medical records of patients with a suggestive history of
NERD at the Adult Allergy Clinic of the Faculty of Medicine
Siriraj Hospital, Mahidol University during 2008-2018 were
retrospectively reviewed. The suggestive history of NERD in-
cluded the presence of asthma, chronic rhinosinusitis with
nasal polyp (CRSNP), and ASA/NSAID hypersensitivity re-
action. Clinical characteristics, demographic data, age of on-
set, asthma control level according to the Global Initiative for
Asthma (GINA) guideline,* forced expiratory volume in 1
second (FEV ), number of sinus infections per year, number
of asthmatic attacks per year, and the outcome of ASAD were
collected. The protocol for this study was approved by the
Siriraj Institutional Review Board (SIRB), Faculty of Medicine
Siriraj Hospital, Mahidol University, Bangkok, Thailand (cer-
tificate of approval no. 915/2561[EC2]). The ASAD protocol
used in our clinic was modified from Scripps Clinic and Joint
Task Force.”” After the ASAD protocol was carried out, a 300-
600 mg daily dose of ASA was prescribed for maintenance, as
shown in Table 1.

Table 1. The aspirin desensitization protocol used in the
Adult Allergy Clinic of the Faculty of Medicine Siriraj Hospi-
tal, Mahidol University

Day Time Methods Dose (mg)
1 9:00 am ASA (81 mg) 1/4 tablet 20.25
12:00 pm ASA (81 mg) 1/2 tablet 40.5
2 9:00 am ASA (81 mg) 1 tablet 81
12:00 pm ASA (81 mg) 2 tablets 162
3 9:00 am ASA (300 mg) 1 tablet 300

Abbreviation: ASA, acetylsalicylic acid

Results

Ten patients were recruited in this study. Clinical charac-
teristics are summarized in Table 2. The median age of onset
was 30 years, with a range of 13-50 years. The mean body
mass index was 20.5 * 3.6 kg/m?. Out of 10 patients, 5 patients
reacted to 2 or more different NSAIDs, and 5 patients reacted
to one. Patient #4 had reactions to 3 NSAIDs and those reac-
tions necessitated emergency room visits. The most common
culprit agent was ibuprofen (60%; 6/10 patients), followed by
mefenamic acid (40%; 4/10 patients), diclofenac (20%; 2/10
patients), ASA (20%; 2/10 patients), and naproxen (20%; 2/10
patients). All patients had respiratory reactions to NSAIDs.
Skin reaction coexisted in 3 of them. All patients could toler-
ate 500 mg of acetaminophen. No patients in this study had
family history of NERD or reaction to alcohol.

Seven patients were diagnosed with difficult-to-control
asthma and were treated with medication according to GINA
step 4. Patient #4 was compatible with “severe asthma” because
he remained uncontrolled despite being in good compliance
with prescribed medication and appropriate inhaler use. Co-
morbid atopic diseases were found in 4 patients. The mean
percentage of predicted FEV was 78.8 + 13.7%, and the mean
blood eosinophil concentration was 706.8 + 286 cells/uL. High-
er blood eosinophil levels were observed in atopic patients.

Almost all patients had more prominent sino-nasal symp-
toms than asthma symptoms. The mean number of sinus in-
fection episodes was 2.6 + 3.4 per year, while the mean num-
ber of asthma attacks was 1.4 + 3.7 per year. Patient #4 seemed
to have sinus infections before aggravating asthma symptoms.
Six patients had two or more sinus surgeries, while the rest had
only one. Patients undergoing sinus surgery only once had a
shorter follow-up period (range: 9 months-5 years) compared
to those with multiple sinus surgery (range: 6-22 years). The
most common pathology of nasal polyps was chronic inflam-
matory polyps (5/10 patients), followed by eosinophilic polyps
(2/10 patients).

ASAD was performed in 4 patients, as shown in Table 3.
Three of those patients had 3 sinus surgeries, except for patient
#4 who had only one sinus surgery prior to ASAD. The mean
interval between sinus surgery and ASAD was 6.25 weeks. All
patients continued their current medications during ASAD,
including antihistamine and leukotriene antagonists. We pre-
scribed intravenous dexamethasone as a premedication before
ASAD in patient #4 due to his poorly controlled asthma status.
All patients were successfully desensitized within 3 days with-
out serious adverse events. During ASAD, only mild respirato-
ry and skin reactions occurred, both of which were easily re-
lieved by symptomatic treatment. The mean elicitation dose of
ASA was 110 mg. Two patients continued 600 mg daily of ASA,
whereas the other two took 300 mg daily. All patients took 20
mg daily of omeprazole for prevention of gastrointestinal (GI)
side effect. Patient #1 who started with 600 mg daily of ASA
for 2 consecutive years and then decreased to 300 mg daily for
3 years. Her asthma was well-controlled and no nasal polyps
recurred during the follow-up period. Patient #2 who started
with 600 mg daily of ASA for 3 months discontinued ASA due
to the development of GI side effect. Thereafter, a maintenance
dose of 300 mg daily of ASA was prescribed as a maintenance
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Table 2. Summarization of patient demographic and clinical characteristics

Patient number 1 2 3 4 5 6 7 8 9 10
Gender F M M M F F F M M F
BMI (kg/m?) 23.4 26.6 20.7 24.6 17.7 20.9 19.7 28.5 22.4 17.5
Age at onset (years) 22 36 30 30 28 46 18 13 46 50
Culprit drugs ASA Ibu Ibu Ibliaf/ie ¢ Ibu, Mef  Nap,Di  Ibu, Mef Ibu Di Iidsﬁf’
Reaction types ;1::;’ Resp Resp ;I:SI;’ Resp il;lsnp’ Resp Resp Resp Resp
Probability to positive OAC 80% 80% 80% 89% 89% 89% 89% 80% 80% 89%
FEV, (%) 76.9 75 75 80 96 87 72 81 48.6 97
GINA step 49 4f 3¢ 49 4 4 4 3 3 4
Atopy No NA Yes No No Yes NA Yes No Yes
Blood eosinophils (cells/uL) 479 619 829 241 624 725 NA 1,145 993 NA
Sinus infection* 3 19 1.2% 12% 1.75 1.5 0.8 2.5 1.07 3.17
Asthma attack* 0.47¢ 0.08* 0.3¢ 129 0.25 0 0.2 1 0.14 0.17
Sinus surgery 3¢ 3f 3¢ 19 1 3 1 1 2 2
NP grade 3 2 3 3 2 3 3 3 3 3
(pathology) (ED) @ @ (NA) @ @ (NA) (E) @ (NA)
Total follow-up (years) 22 16 11 1.25 4 16 5 4 14 6
Recurrence of NP Yes* Yes*® Yes! Nof No Yes No No No Yes

* Numbers per year, ¢ Before aspirin desensitization
Abbreviations: ASA, acetylsalicylic acid; BMI, body mass index; Di, diclofenac; EI, eosinophilic inflammation; F, female; FEV, forced expiratory volume in 1 second;
GINA, The Global Initiative for Asthma; Ibu, ibuprofen; M, male; Mef, mefenamic acid; NA, unavailable data; Nap, naproxen; NP, nasal polyp; OAC, oral aspirin
challenge; I, chronic inflammatory nasal polyp; Resp, respiratory symptoms

Table 3. Clinical characteristics and outcomes of 4 patients who underwent aspirin desensitization

Patient number

Medication during ASAD

Interval between surgery and ASAD

(weeks)

Reaction during ASAD

(reaction dose)

ASA dosage after ASAD

Current ASA dosage

Follow-up after ASAD (year)

Sinus infection*
Before ASAD
After ASAD

Asthma attack*
Before ASAD

After ASAD

AH, LTRA

Mild chest tightness

(40 mg)

600 mg/day
for 2 years

300 mg/day

5

1.2

0.47

1.2

2

AH, LTRA

Itchy eye, nasal congestion

(160 mg)

600 mg/day
for 3 months

AH, LTRA

Erythema, mild chest
tightness (202.5 mg)

300 mg/day

300 mg/day

1

1.20

4

AH, LTRA, CS

Mild chest tightness

(40 mg)
300 mg/day

300 mg/day

9 months

12

1.33

12

1.33

*Numbers per year

Abbreviations: ASA, acetylsalicylic acid; ASAD, aspirin desensitization; AH, antihistamine; CS, corticosteroid; LTRA, leukotriene receptors antagonist; GI, gastroin-
testinal; GINA, Global Initiative for Asthma; NP, nasal polyp; PPI, proton pump inhibitor
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Table 3. (Continued)

Patient number 1 2 3 4
GINA step at last follow-up 4 3 3 4
Side effect of ASA No Yes (GI) Yes (GI) No
PPI prophylaxis Yes Yes Yes Yes
Recurrent of NP after ASAD No No Grade I No

*Numbers per year
Abbreviations: ASA, acetylsalicylic acid; ASAD, aspirin desensitization; AH, antihistamine; CS, corticosteroid; LTRA, leukotriene receptors antagonist; GI, gastroin-
testinal; GINA, Global Initiative for Asthma; NP, nasal polyp; PPI, proton pump inhibitor

A. Patient #1

Figure 1. Nasal endoscopic finding in patient #1. A) Preoperative finding showed right nasal polyps grade III. B) Five years after
aspirin desensitization followed by 300 mg of aspirin daily showed no recurrence of nasal polyps.

A. Patient #3 B. Patient #3

Figure 2. Nasal endoscopic finding in patient #3. A) Preoperative finding showed left nasal polyps grade III. B) Two years after
aspirin desensitization followed by 300 mg of aspirin daily showed nasal polyps grade I (arrow).
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dose in patient #3 and patient #4. No GI side effects were re-
ported.

The mean number of sinus infections and asthmatic attacks
per year before and after ASAD was decreased from 4.05 +
5.32 t0 0.36 + 0.57, and 3.21 + 5.86 to 1.80 * 2.86, respectively.
Asthma control level in the ASAD group remained unchanged
compared to baseline, except for patient #2 who had treatment
de-escalation from GINA step 4 to step 3.

The longest follow-up period after ASAD was 5 year in pa-
tient #1. She had no recurrence of nasal polyps, as shown in
Figure 1. Patient #3 developed regrowth of nasal polyps grade
I, but no surgical revision was required (Figure 2). In contrast,
two patients (patient #6 and patient #10) who did not undergo
ASAD developed frequent regrowth of nasal polyps grade III
despite multiple sinus surgeries.

Discussion

We described the clinical characteristics of ten patients
with a suggestive history of NERD who were treated at our
Adult Allergy Clinic during 2008-2018, and we reported the
clinical outcomes of four out of ten patients who underwent
ASAD. The number of patients in our cohort was limited due
to recruitment from a single-center and the known low prev-
alence of NERD in Asia. The prevalence of NERD in patients
with CRSNP in a study from China was 0.57%.*' The preva-
lence of NERD among Korean asthma patients was 5.8%.2* A
recent meta-analysis, which consisted of 27 studies involving
worldwide population, found the prevalence of NERD was
7.15% among asthmatics, 14.89% among severe asthmatics,
9.69% among patients with NP and 8.7% among patients with
CRS.” This suggests that the prevalence of NERD in Asia is
relatively low when compared with the data from Europe and
America.

The most common culprit agent in our study was ibu-
profen (60%), followed by mefenamic acid (40%), naproxen
(20%), diclofenac (20%), and ASA (20%). Common culprit
NSAIDs may vary according to the region because they are
available over-the-counter in some regions and not in others.
The common culprit NSAIDs in European cohort were ASA
(82%) and pyrazolones (9%),” whereas those in American
cohort were ASA (80%) and ibuprofen (41%).”” Alcohol in-
tolerance was the unique characteristic in NERD patients.
Seventy-seven percent of NERD patients developed nasal or
lower respiratory airway symptoms when drinking alcohol in
a few sips.?® Interestingly, most of them could tolerate alcohol
after successful ASAD.* However, the majority of our patients
could tolerate alcohol consumption according to their clinical
history. To the best of our knowledge, no NERD patient with
alcohol intolerance was reported in Asian population.

Atopy is a recognized common comorbidity in NERD
patients.”” Four patients in this study had aeroallergen sen-
sitization, as demonstrated by skin prick test or Immuno-
CAP. A high prevalence of allergic sensitization was also ob-
served in American and Korean studies that reported atopic
prevalence in as many as 50-60% of NERD patients.?**” The
hallmark of NERD pathology is chronic eosinophilic in-
flammation due to an increase in cys LT and PGD,, and a de-
crease in PGE,. Eosinophilia was commonly found in NERD
patients.”>?>”” Qur patients also had eosinophilia, defined as

an absolute eosinophil count more than 500 cells/uL, except
for patient #1 and #4 who recently received systemic cortico-
steroids that may have effectuated a reduction in eosinophil
level.

NERD patients also had a significant reduction in lung
function as determined by pulmonary function test.” Seven
patients in our study had difficult-to-control asthma with ob-
structive pattern demonstrated by mean predicted FEV, of
78.8 + 13.7%. The mean predicted FEV | in Korean and Ameri-
can NERD patients was 82.9 + 21.8% and 80.0 + 18.0% respec-
tively.?>*” Therefore, a significant reduction in lung function is
quite consistent among studies.

Previous study demonstrated that a history of having 1
or 2 episodes of respiratory reactions to ASA/NSAIDs had a
probability of achieving positive oral ASA challenge (OAC)
of 80% and 89%, respectively.®® All patients in our cohort re-
ported an episode of respiratory reaction to at least 1 NSAID.
Although we did not perform OAC to confirm the diagnosis,
they still had a probability of positive OAC of as high as 80-
89% and performing OAC in every case might carry an un-
avoidable risk, especially in brittle asthmatics. Moreover, four
patients who underwent ASAD developed respiratory symp-
toms during the procedure, which adequately supported the
hypersensitivity reaction.

Interestingly, patient #1, 4, 6 had both of cutaneous and
respiratory reactions which does not fit in any classification of
NSAIDs hypersensitivity according to widely accepted ENDA
classification.” Blended type might use to describe this reac-
tion.” Some author named it a cross-reactive anaphylaxis-like
reaction.”? Although definition and clinical characteristic in
blended type was controversial, they had similar underlying
mechanism that was non-immunological hypersensitivity re-
action via COX-1 inhibition among NERD, NSAID-induced
urticaria and angioedema (NIUA), NSAID-exacerbated cu-
taneous disease (NECD) and blended type.*® Dona, et al. re-
ported that blended type was the second most common reac-
tion found in non-immunological hypersensitivity as 28%.%*
Blended type was similar to NERD in many aspects such
as presence of underlying rhinitis, asthma, and had a 77%
positive nasal provocation test by lysine acetylsalicylate
(NPT-LASA), compared with 78% in NERD.* Alternatively,
nasal polyp was more commonly found in NERD than blend-
ed type’* Either blended type or NERD was identified in
patient#4 and #6, they still had a high probability to positive
OAC (89%), or NPT-LASA (77%).** Immunological hyper-
sensitivity reaction via IgE-mediated is another mechanism
of NSAID hypersensitivity that classifying as single-NSAID
induce urticaria, angioedema, and anaphylaxis.®® Since we
did not perform drug provocation test with other dissimilar
NSAIDs, we could not declare the exact mechanism in pa-
tient#1. However, patient#1 had asthma, CRSNP, and reacted
to 1 NSAID which predict the probability of NERD as high as
80%.%°

Berges-Gimeno, et al. studied 172 NERD patients treated
with ASAD and ASA daily, and they found that 87% of pa-
tients who completed 1 year or more of ASA treatment experi-
enced improvement in sinus infections, sense of smell, asthma
symptoms, and decreased prednisone use.'” Moreover, none of
those patients required further sinus revision surgery during




/‘ Asian Pac ] Allergy Immunol DOI 10.12932/AP-150619-0583

APJAI

the 5-year study period. ASAD should be performed within
four weeks after sinus surgery, particularly for preventing
the recurrence of nasal polyps.'"* Four patients in our cohort
underwent ASAD without serious adverse event and were
able to successfully continue 300-600 mg daily of ASA. Ef-
ficacy of ASAD was observed in our patients. Patients #1-3
demonstrated improvement in sino-nasal symptoms, while
patient #4 required a longer follow-up. At the time this re-
port was written, no patients had thus far required sinus revi-
sion surgery. Variation in asthmatic outcome was observed in
our cohort. Patients #2 and #3 had improvement in asthma
symptoms, whereas patient #1 became worsening. This ob-
served deterioration may be due to various triggers, especial-
ly in brittle asthmatic individuals, such as particulate matter,
chemical irritants, aeroallergens, infections, and stress.***
There is still a lack of well-controlled trials to demonstrate the
efficacy of ASAD on asthma outcome. Some studies showed
improvement in asthma outcomes, whereas others reported
no significant changes after ASAD.'>!>16

According to the ASAD Joint Task Force, the maintenance
dose of ASA after ASAD should be 650-1,300 mg daily.” How-
ever, only 81 mg and 300 mg of ASA tablet formulation are
available in Thailand. Although our protocol initially used 600
mg daily of ASA as a maintenance dose, patient #2 developed
severe gastric pain leading to discontinuation of ASA after 3
months. However, patient #1 was able to tolerate 600 mg for
2 years, and then 300 mg daily of ASA afterwards, which re-
sulted in well-controlled sino-nasal symptoms and no nasal
polyp recurrence. We subsequently used 300 mg daily of ASA
as a standard dose in the Adult Allergy Clinic at our center.
Patients #3 and #4 received 300 mg daily of ASA with favor-
able outcome. Previous study reported that a higher dose of
ASA was better than a lower dose, with a response rate of 69%
for the daily dose of 2,600 mg, 60% for 1,300 mg, and 57% for
325 mg.'* However, 14% of patients discontinued ASA treat-
ment mainly due to gastric pain and bleeding.' To reduce GI
side effects, there was an attempt to determine the lowest ef-
fective maintenance dose of ASA. Fruth K, et al. reported that
100 mg daily of ASA was effective for preventing relapse of
nasal polyp.”” However, there was a 50% drop-out rate in
that study. Gosepath J, et al. also reported the effectiveness of
low-dose ASA, but they recruited a study population that
had mild severity."” Rozsasi A, et al. found that 300 mg daily
of ASA was superior to 100 mg for reducing both nasal and
asthma symptoms.'® After one-year of follow-up, all patients
who received 100 mg daily of ASA had recurrent nasal pol-
yps and required revision sinus surgery.'"® Comert S, et al. rec-
ommended 300 mg daily of ASA to be an effective dose for
ASA treatment during 1-3 years of follow-up.” This regimen
reduced the need for sinus revision surgery with an incidence
of GI side effects of 5.1%-10%.'%** Therefore, 300 mg daily of
ASA appears to be sufficient for controlling sinus inflammation
and preventing the relapse of nasal polyps.

The limitations of this study include its small sample size
and the fact that we did not perform OAC to confirm the di-
agnosis of NERD in all cases. Our modified ASAD protocol
has not been validated. Hence, its efficacy and safety should
be considered for further investigation. The measurement of
clinical outcome and hypersensitivity reaction in our study

was mainly subjective. We did not perform objective mea-
surements, such as nasal inspiratory flow, acoustic rhinoma-
nometry, or changes of FEV, at baseline during ASAD which
should be done in the future study. The retrospective de-
sign of our study also increased the possibility of undeclared
confounding factors and biases.

Conclusion

NERD patients in this study were in their third decade of
life, almost equal between genders, and there was no alcohol
intolerance. Forty percent of patients had atopic disease as a
comorbidity. Our patients had uncontrolled sinus infection
and diflicult-to-treat asthma, and most required multiple sinus
surgeries. ASAD was a safety procedure. Continuation of 300
mg daily of ASA should be considered as a specific treatment
for NERD to reduce sino-nasal inflammation and delay sinus
revision surgery.
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