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Nasal symptoms in patients with NSAID hypersensitivity*

Abstract 
Background: Approximately 1 to 2% of the general population suffers from nonsteroidal anti-inflammatory drugs (NSAID) 

hypersensitivity. NSAID hypersensitivity is closely associated with concomitant respiratory disease. Exact knowledge of sino-nasal 

symptoms among patients with NSAID hypersensitivity is important as patients with NSAID hypersensitivity are at risk of having 

underdiagnosed, undertreated chronic rhinosinusitis with affected QoL. The aim of this study was to estimate the prevalence of 

chronic rhinosinusitis in patients with NSAID hypersensitivity and to evaluate QoL and the need of ENT intervention.

Methodology: Patients with confirmed NSAID hypersensitivity at the Allergy Centre were referred to the Department of Otorhi-

nolaryngology for evaluation by an ENT specialist. All patients completed the Sino Nasal Outcome test 22 (QoL) and underwent 

nasal endoscopy and smell test. 

Results: A total of 46 patients with NSAID hypersensitivity participated in ENT evaluation. Chronic rhinosinusitis was diagnosed in 

19 patients. The mean Sino Nasal Outcome test 22 score was 39 in patients with chronic rhinosinusitis and 17 in patients without 

chronic rhinosinusitis. The sense of smell was decreased in patients with chronic rhinosinusitis. Nasal steroid was indicated in 22 

patients. Seven patients had former sinus surgery and 10 patients underwent new sinus or nasal surgery.

Conclusion:  With a prevalence of 41% more than one third of patients with NSAID hypersensitivity have chronic rhinosinusitis 

with decreased QoL. In patients with sino-nasal problems medical and surgical advice and treatment is important. It is recommen-

ded that patients with NSAID hypersensitivity are screened for sino-nasal symptoms and referred for ENT evaluation.
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Introduction
Hypersensitivity to aspirin/acetylsalicylic acid (ASA) and other 

nonsteroidal anti-inflammatory drugs (NSAID) has a prevalence 

of 1-2% in the general population (1). It manifests with a variety 

of reactions involving skin, respiratory tract and anaphylaxis. 

International collaborative efforts have provided a framework by 

which the reactions can be classified into 5 reaction types (EA-

ACI/ENDA guidelines (2)). According to the classification system 

the majority of patient with CRS and NSAID hypersensitivity will 

be classified as having NSAIDs-exacerbated respiratory disease 

(NERD). In NERD the hypersensitivity reaction manifests prima-

rily as bronchial obstruction, dyspnea, and nasal congestion/

rhinorrhea in patients with an underlying chronic airway respi-

ratory disease (asthma/rhinosinusitis). The exposure to NSAID 

does not initiate the chronic underlying respiratory inflamma-

tion but rather exacerbates clinical manifestations of the disease 
(3). Among patients with asthma and chronic rhinosinusitis (CRS) 

with nasal polyps the prevalence of NSAID hypersensitivity is 

20 to 42% (4, 5). However, no exact estimation of nasal symptoms 

among patients with NSAID hypersensitivity has been published 
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lately.

Being aware of the relationship between NSAID hypersensitivity 

and respiratory tract disease, clinical history of a patient with 

NSAID hypersensitivity should include questions on sino-nasal 

and respiratory symptoms. Patients with CRS have reduced 

Quality of life (QoL) which can be improved through ENT 

consultation including patient information and treatment (6) 

and emphasizes the importance of identifying patients CRS. Ma-

nagement of CRS in patients with NSAID hypersensitivity should 

follow guidelines. In this study CRS diagnosis and management 

was based on the European guidelines (EPOS-2012) (7).

The aim of this study, descriptive by design, was to describe 

the prevalence of CRS with and without polyps (CRSwNP and 

CRSsNP) in patients with NSAID hypersensitivity and to evaluate 

QoL and the need of ENT intervention. 

Materials and Methods
In this manuscript NSAID is used as abbreviation for both ASA 

and NSAID. In the Region of Southern Denmark, comprising 1.2 

million inhabitants, patients with a history of NSAID hypersen-

sitivity can be referred to and evaluated at the Allergy Center, 

Odense University Hospital. Patients are typically referred by 

their GP, lung specialist, or ENT-specialist. During April 2013 to 

April 2016 patients with a clinical history of NSAID hypersensi-

tivity referred to the Allergy Center were eligible for inclusion. 

Sample size of the study was determined by the number of 

eligible patients. A previous study at the Allergy Center showed 

that over a 9-year period 149 patient were referred for oral 

provocation test with NSAID of whom 39 (26%) had a positive 

test (8). Therefore, a high sample size was not to be expected. The 

study was descriptive, based on a clinical setting, and a control 

group was not included.

All referred patients underwent a carefully clinical history, 

clinical examination and oral provocation test (OPT) according 

to guidelines (8). Primary OPT was performed with aspirin at 

30 minutes intervals. If positive, no further challenges were 

performed. If the OPT was negative, the patient was offered an 

OPT with the culprit NSAID. Besides patients with a positive OPT, 

patients with a strong clinical history of NSAID hypersensitivity 

were also included and prospectively referred to the Depart-

ment of Otorhinolaryngology for further evaluation. In these 

cases, where challenges were omitted, patients had previously 

experienced severe anaphylactic reaction to a NSAID without 

other suspected elicitors. Subtypes of NSAID hypersensitivity 

were classified according to the EAACI/ENDA classification sys-

tem (2). Department of Otorhinolaryngology, Odense University 

Hospital is tertiary referral department in the region of Southern 

Denmark. At the Department of Otorhinolaryngology patients 

diagnosed with NSAID hypersensitivity were evaluated by one 

of two ENT-specialists (Rhinologists) including questions on res-

piratory tract symptoms, smoking, and previous treatment for 

sino-nasal symptoms. CRS was diagnosed based on symptoms 

and nasal rhinoscopy according to the European Position Paper 

on Rhinosinusitis and Nasal Polyps 2012 (EPOS). Bilateral nasal 

rhinoscopy was performed using a 30 degree rhinoscope and 

presence of nasal polyps was recorded. Based on symptom seve-

rity and objective findings, indication for medical and/or surgical 

treatment was decided by the Rhinologist. CT scan was only per-

formed if surgery was indicated. All patients completed the Sino 

Nasal Outcome test 22 (SNOT 22), a patient-reported outcome 

measure on disease specific quality of life validated for Danish 

patients (9). The SNOT 22 score range between 0 and 110 with a 

higher score indicating large rhinosinusitis-related health bur-

den. Several studies have shown that the SNOT 22 covers more 

than one construct (10-13). The subdomain structure used in this 

study was based on the study by Dejaco et al. (11) investigating 

a European population and correlates closely to the structure 

previously used in a Danish study (9). The four subdomains was 

defined as: nasal symptoms (need to blow nose, sneezing, runny 

nose, cough, post-nasal discharge, thick nasal discharge, facial 

pain/pressure, nasal obstruction, loss of smell or taste), otologic 

symptoms (ear fullness, dizziness, ear pain), sleep symptoms 

(difficulty falling asleep, waking up at night, lack of a good 

night´s sleep, waking up tired, fatigue), emotional symptoms 

(reduced productivity, reduced concentration, frustrated/rest-

less/irritable, sad, embarrassed). Smell test was performed using 

Sniffin´ sticks, screening 12, from Burghart medical technology 
(14). It is an identification test by design, meaning that 12 scents 

must be identified by the participant. The result is a score 

between 0 and 12 with 0 indicating no correct answers and 12 

indicating all correct answers. 

Statistical methods

The Chi-squared test was used for comparison of frequency 

distribution. The difference in SNOT 22 score and smell score 

between patients with and without CRS and between CRSsNP 

and CRSwNP was analyzed using Mann-Whitney U test. P-value 

< 0.05 was considered statistically significant.

Results
A total of 54 patients were available for participation of whom 

46 patients participated after obtaining their written consent. 

Mean age of participants were 44 years, number of females/

males were 23/23, 37% were smokers and 39% had asthma 

based on interview. A positive challenge to ASA was found in 26 

(57%) patients with a cumulative dosage ranging from 55 mg 

to 1155 mg with a mean value at 671 mg. A negative challenge 

to ASA but a positive challenge to the culprit NSAID was found 

in 9 (20%) patients; 3 patients to diclofenac with a cumulative 

dosage between 55.5 mg and 111 mg, 2 patients to naproxen 

with a cumulative dosage of 55 mg respectively 555 mg, and 4 

patients to ibuprofen with a cumulative dosage between 6 mg 
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and 666 mg. Eleven patients had a history with severe anap-

hylaxis to NSAID without other suspected elicitors and OPT was 

omitted due to safety in these patients. All patients were clas-

sified according to the EAACI/ENDA guidelines (Table 1). 

Using the EAACI/ENDA guidelines 6 patients in the NERD group 

also had cutaneous symptoms and in the NECD and NIUA group 

3 patients also had respiratory symptoms. As expected, most 

patients with CRS were in the NERD group. According to the 

EAACI/ENDA guideline 14 was classified as NERD, however, 1 

persosn had no CRS but only asthma, and 2 of those with CRS 

had no visible polyps at rhinoscopy. 

Before inclusion in the study 14 of the 46 participants were in 

treatment with nasal steroid. Another 10 patients were recom-

mended nasal steroid after examination by the ENT specialist. 

Besides chronic rhinosinusitis nasal steroid was recommended 

in patients with symptoms of allergic rhinitis.  Seven patients 

had former nasal or sinus surgery of whom 5 patients under-

went renewed sinus surgery. Three patients underwent primary 

sinus surgery and 2 patients underwent septum surgery. All 

patients receiving sinus surgery were diagnosed with NERD. 

CRS was diagnosed in 19 of the 46 patients resulting in a 

prevalence of CRS at 41%, 12 with CRSwNP and 7 with CRSsNP. 

Table 2 shows data comparing patients with and without CRS. 

CRS was split into CRSwNP and CRSsNP for comparison. There 

was no significant difference in age, sex and smoking between 

the groups. Patients with CRS had significant higher SNOT 22 

score and significant lower smell score and asthma was more 

prevalent in patients with CRS. Comparing CRSwNP and CRSsNP 

there was no difference in asthma, SNOT 22 total score and 

number of patients receiving nasal steroid; Smell score was 

significant lower in patients with CRSwNP. Most patients with 

CRS was treated with nasal steroid, and sinus surgery was only 

performed in patients with CRSwNP. Two patients without CRS 

had septum plasty performed. Table 3 shows mean scores of the 

SNOT 22 and the SNOT 22 subdomains. Patients with CRS had 

significant higher scores in all subdomains compared to patients 

without CRS and CRSwNP had significant higher score in nasal 

symptoms compared to CRSsNP.

Discussion
Prevalence

This study describes a high CRS prevalence of 41% and a preva-

lence of polyps of 26% in patients with NSAID hypersensitivity. 

This is markedly higher compared to the CRS prevalence of 9% 

in the Danish background population (15). Because of radiation 

hygiene, a CT scan was only performed if surgery was indicated. 

A prevalence of CRS in NSAID hypersensitivity at 36-96% as 

described in EPOS (7), was based on studies from the 1970s with 

an outdated definition of NSAID hypersensitivity and CRS. In this 

study OPT was used for the diagnosis of NSAID hypersensitivity 

and CRS was diagnosed according to the EPOS criteria from 

2012 including clinical examination and rhinoscopy. Both CRS 

with and without polyps were diagnosed; CRS with polyps being 

the most prevalent. The overall high prevalence of CRS in NSAID 

Table 1. Characteristics of 46 patients with NSAID hypersensitivity according to the EAACI/ENDA classification.

Type of reaction Clinical 
manifestation

Timing of 
reaction

Underlying 
disease

Cross-reactivity Putative 
mechanism

Patients (number 
having CRS)

NSAIDs-exacerbated 
respiratory disease 
(NERD)

Broncial obstruction, 
dyspnea and/or 
nasal congestion/
rhinorrhea

Acute Asthma/
rhinosinusitis/
nasal polyps

Cross-reactive Non-allergic 
COX-1 inhibition

14* (13)

NSAIDs-exacerbated 
cutaneous disease 
(NECD)

Wheals and/or 
angioedema

- Chronic urti-
carial

Cross-reactive Non-allergic 
COX-1 inhibition

6** (1)

NSAIDs-induced 
urticarial/angioe-
dema (NIUA)

Wheals and/or 
angioedema

- No underlying 
chronic disease

Cross-reactive Non-allergic un-
known, probably 
COX-1 inhibition

19*** (2)

Single NSAID-
induced urticarial/
angioedema and 
anaphylaxis 
(SNIUAA)

Wheals/
angioedema/ 
anaphylaxis

- No underlying 
chronic disease

Single drug 
induced

Allergic IgE-
mediated

7 (3)

Single-NSAID 
induced delayed 
reactions (SNIDR)

Various symptoms 
and organs involved 
(e.g. fixed drug 
eruption, SJS/TEN, 
nephritis)

Delayed No underlying 
chronic disease

Single drug or 
multiple drug  
induced

Allergic T-cell 
mediated

0 

*Six patients had overlap of cutaneous symptoms, ** One patient had overlap of respiratory symptoms, *** Two patients had overlap of respiratory 

symptoms.
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hypersensitivity underlines the importance of questioning the 

patients about sino-nasal symptoms during investigation of 

NSAID hypersensitivity. Based on interview the prevalence of 

asthma was 39% in patients with NSAID hypersensitivity. Further 

examination and evaluation of asthma was not included in this 

paper. 

Quality of life

It is well known that CRS has a negative impact on QoL which 

can be measured using SNOT 22. In this study, patients with 

NSAID hypersensitivity and CRS showed a mean SNOT 22 score 

at 39. This is markedly higher than the mean SNOT 22 score at 

10 in the Danish population without CRS (16) used as the Danish 

reference value. The SNOT 22 score found in this study is also 

higher than the mean score at 28 among patients with CRS in 

the general Danish population (15) and it is comparable with a 

score at 44 among patients with CRS referred for surgery (17). This 

indicates that the evaluation of sino-nasal problems in patients 

with NSAID hypersensitivity is very important to identify those 

with rhinosinusitis related health burden. A VAS-scale was not 

applied in this study. Using a study design with a control group 

might have strengthened the results. This study describes 

CRSwNP and CRSsNP. However, this differentiation is often not 

possible at Allergy Centers without the presence of an ENT spe-

cialist/Rhinologist. Therefore, further evaluation by an ENT speci-

alist in patients with sino-nasal symptoms is recommended.

CRS and treatment

Nasal steroid was indicated in 24 out of 46 patients with NSAID 

hypersensitivity and 10 patients underwent surgery after ENT 

evaluation. Only patients with CRSwNP had sinus surgery perfor-

med. Numerous studies have shown the benefit of medical and 

surgical treatment in patients with CRS with and without polyps 
(18). Indication of treatment is based on symptoms/QoL and ENT 

examination. In this study, indication and decision on the need 

of medical and/or surgical treatment was made according to 

the expertise of two experienced Rhinologist. Alternatively, the 

decision could be based on pre-specified criteria.  

Screening the population of patients with NSAID hypersensitivi-

ty could identify those in need of ENT evaluation and treatment. 

The structure and content of such screening can be adjusted 

according to local possibilities. Following this study, our study 

group recommends the use of a questionnaire on sino-nasal 

symptoms together with the SNOT 22 to pinpoint patients to 

be referred for ENT evaluation and indication for medical and 

surgical treatment.

OPT

Table 2. Results comparing patients with and without CRS and patients with CRSwNP and CRSsNP (Range).

* Only septumplasty.

No CRS CRS overall p CRSsNP CRSwNP p

Number of patients 27 19 - 7 12 -

Mean age 43 (20-75) 44 (19-65) 0.89 47 (33-60) 42 (19-65) 0.45

Female 13 10 0.77 4 6 0.76

Current smokers 11 6 0.53 2 4 0.83

Asthma 3 15 0.00 4 11 0.08

SNOT 22 score 17 (0-49) 39 (7-77) 0.00 34 (24-42) 42 (7-77) 0.07

Smell test score 10 (6-12) 7 (0-12) 0.01 11 (10-12) 5 (0-11) 0.00

Previous sinus surgery 0 7 0.00 0 7 0.01

Number of patients receiving nasal steroid 2 12 0.00 3 9 0.16

Number of patients receiving nasal/sinus surgery 2* 8 0.01 0 8 0.01

Table 3. Mean score SNOT 22 total and mean score SNOT 22 subdomains.

Maximum range: SNOT 22 total: 0-110, nasal symptoms: 0-45, otologic symptoms: 0-15, sleep symptoms: 0-25, emotional symptoms: 0-25.

No CRS CRS overall p CRSsNP CRSwNP p

SNOT 22 total 17 39 0.00 34 42 0.07

Nasal symptoms 7.9 20,7 0.00 16.1 23.3 0.04

Otologic symptoms 1.3 2.7 0.01 2.3 2.9 0.32

Sleep symptoms 4.8 8.5 0.02 8.6 8.4 0.97

Emotional symptoms 2.6 7.3 0.00 6.9 7.5 0.97
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