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Abstract (249)    

Background: Non-steroidal Anti-Inflammatory Drugs (NSAIDs) are among the most prevalent 

drugs inducing hypersensitivity reactions. The aim of this analysis was to estimate the 

prevalence of NSAIDs-induced respiratory symptoms in population across Europe and to 

assess its association with upper and lower respiratory tract disorders.  

Methods: The GA2LEN survey was conducted in 22 centers in 15 European countries. Each 

of 19 centers selected random samples of 5000 adults aged 15-74 from their general 

population, and in three centers (Athens, Munich, Oslo) a younger population was sampled. 

Questionnaires including questions about age, gender, presence of symptoms of asthma, 

allergic rhinitis, chronic rhinosinusitis, smoking status and history of NSAIDs-induced 

hypersensitivity reactions were sent to participants by mail. Total 62, 737 participants 

completed the questionnaires. 
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Results: The mean prevalence of NSAIDs-induced dyspnea was 1.9% and was highest in 

the three Polish centers [Katowice (4.9%), Krakow (4.8%) and Lodz (4.4%)] and lowest in 

Skopje, (0.9%), Amsterdam (1.1%) and Umea (1.2%). In multivariate analysis, the 

prevalence of respiratory reactions to NSAIDs was higher in participants with chronic 

rhinosinusitis symptoms (Odds Ratio 2.12; 95%CI 1.78-2.74), asthma symptoms in last 12 

months (2.7; 2.18-3.35), hospitalization due to asthma (1.53; 1.22-1.99), and adults vs 

children (1.53; 1.24-1.89), but was not associated with allergic rhinitis. 

Conclusion: Our study documented significant variation between European countries in the 

prevalence of NSAIDs-induced respiratory hypersensitivity reactions, and association with 

chronic airway diseases, but also with environmental factors. 

 

Abbreviations: NSAIDs- non-steroidal anti-inflammatory drugs, NERD- NSAIDs Exacerbated 

Respiratory Disease, CRS chronic rhinosinusitis, NIRHR- NSAIDs-induced respiratory 

hypersensitivity reaction, EPOS-European Position Paper on Rhinosinusitis and Nasal 

Polyps 

 

Introduction 

Aspirin and nonsteroidal anti-inflammatory drugs (NSAIDs) are among the most frequently 

consumed drugs and hypersensitivity to NSAIDs has been reported to be the most prevalent 

(1-3) or second only to antibiotics (4). According to the recent classification, five subtypes of 

NSAIDs hypersensitivity can be distinguished of which only the first type (NSAID- 

Exacerbated Respiratory Disease; NERD) is manifested by dyspnea, resulting from acute 

bronchial obstruction (5-7). Typically NERD patients suffer from preexisting chronic disease 

of lower (asthma) and upper airways (rhinosinusitis), often complicated by nasal polyps. In 

patients with the type II (NSAID Exacerbated Cutaneous Disease), type III (NSAIDs- Induced 

Urticaria/Angioedema) and type IV (Single NSAIDs- Induced 

Urticaria/Angioedema/Anaphylaxis), dyspnea is not common and is usually of upper airway 

origin, related to the occurrence of laryngioedema. It is worth noting that  in some patients 

mixed reactions including  e.g. both respiratory and skin symptoms may occur. 

Most studies published earlier assessed the prevalence of aspirin/NSAIDs-induced 

respiratory symptoms in selected populations of asthmatics and/or patients with chronic 

rhinosinusitis (CRS), which is compatible with the diagnosis of type I hypersensitivity 

(NERD), previously called “aspirin triad” (9-13). Prevalence of respiratory type of 
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hypersensitivity to NSAIDs depended on the population sampled: was higher among patients 

with asthma (14-16), patients with rhinosinusitis and nasal polyposis (13, 14, 17) and 

seemed to be more prevalent among more severe asthmatics (18-20). Only few studies 

analyzed prevalence of NSAIDs-induced hypersensitivity in the general population, and 

these recruited patients only in single countries (15, 21, 22).  

In this study we aimed to assess the prevalence of respiratory symptoms after NSAIDs 

intake as well analyze associated conditions and risk factors in randomly selected samples 

of the general population from 15 European countries.  

Methods 

Study design and setting 

The GA2LEN survey was a cross-sectional study conducted in 22 centers across Europe in 

2008-2009 as previously described (23). In 19 centers random samples of 5000 adults aged 

15-74 were selected from the general population, whereas in three centers (Athens, Greece; 

Munich, Germany; Oslo, Norway) a younger population was sampled (aged 13 to 25). In all, 

but  four centers the samples were selected by random from registries of inhabitants in 

certain administrative area. In two  centers  (Skopje, Palermo) study participants were drawn 

by random from the GPs registries, in two from pediatric database (Oslo, Athens) and in 

other center (Munich)  the population was from previous study SOLAR. The sampling frame 

and response rates in each center were provided in the Annex (table). A questionnaire 

including questions about age, gender, presence of symptoms of asthma, allergic rhinitis, 

CRS, smoking status was written in English, and then translated to local languages. 

Questionnaire translation incorporated 3 stages: forward translation (from English into local 

language(s)), backward translation (comparison and any necessary editing) and optional 

local population testing (including subjects with asthma, and/or allergies, and/or sinusitis, 

and/or rhinitis).The questionnaire was sent to participants by mail and at least 3 attempts 

were made to elicit a response. Response rates varied from 25% in Krakow to 80% in 

Skopje. The study was approved by the relevant local ethics committees in all participating 

centers. 

Definition of outcomes 

NSAIDs-induced respiratory hypersensitivity reaction (NIRHR) was defined as a positive 

answer to the question “Have you ever had difficulty with breathing within 3 hours of taking a 

painkiller?“. Asthma was defined as a history of ever having asthma and reporting at least 

one of the following symptoms in the last 12 months: wheeze or whistling in the chest, 
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waking with chest tightness, waking with shortness of breath and waking with an attack of 

coughing, as previously reported (23). CRS was defined based on EPOS criteria (24) that is 

on presence of at least two of the following symptoms for at least 12 weeks in past year: 

nasal blockage, nasal discharge, facial pain or pressure and reduction in sense of smell with 

at least one of the symptoms being nasal blockage or nasal discharge. Allergic rhinitis was 

defined based on a positive answer to the question “Do you have any nasal allergies or hay 

fever”. 

Statistical analysis  

Sampling probability weights were used to standardize prevalence by gender and 5-year age 

group (starting from 15–19) to a European Standard Population. Associations of a range of 

potential risk factors with NSAIDs induced respiratory hypersensitivity reaction (NIRHR) 

were assessed by logistic regression. First, logistic regression was used to assess the 

relationship between dependent variables and each of the independent variables (presented 

in table 2). A stepwise forward procedure was then used to select variables. Predictors with 

p-levels of at least 0.1 estimated in univariate models were included into multivariate 

regression analyses. Covariates defined in multivariate model were test for multicollinearity. 

The variance inflation factor (VIF), defined as VIF=1/(1-R2
i) in an auxiliary regression was 

used as regression diagnostic for multicollinearity; VIF>10 was arbitrary defined as evidence 

for multicollinearity. Finally covariates defined in multivariate model were checked for 

potential confounding by centers. Overall effects (ORs) were weighted for sample size per 

center using meta-analysis and heterogeneity estimates (Wald chi-squared tests and the I-

squared). The potential influence of nonresponse on prevalence estimates was assessed as 

previously described (7). Chi square test was used to determine whether there was 

significant difference between prevalence of asthmatic, nasal symptoms and smoking in 

patients with and without NIRHR. For assessment of correlation Spearman Test was used. 

To compare NIRHR group and controls not reporting NIRHR T –student test was applied. All 

of the statistical analyses were performed using StatSoft Statistica for Windows, release 8.0 

(StatSoft, Inc., Tulsa, USA). The null hypothesis was rejected if p<0.05. 

Results 

Prevalence of NSAIDs-induced hypersensitivity reactions  

This study included data from 22 centers in 13 countries with the total number of 62,737 

participants completing the questionnaires. The general characteristics of the populations 

studied are presented in table 1 showing the prevalence of NSAIDs-Induced hypersensitivity 

respiratory reactions (NIRHR), asthma, nasal allergies and CRS.  
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The overall mean prevalence of dyspnea  reported after NSAID ingestion was 1.94% in 

sampled adult populations (Figure 1). The prevalence varied substantially between centers 

and was highest in the three Polish centers: Katowice (4.9%), Krakow (4.8%) and Lodz 

(4.4%) and lowest in Skopje (0.9%), Amsterdam (1.1%) and Umea (1.2%). Prevalence of 

NIRHR was studied in three centers which included teenagers and younger adults. Although 

the prevalence of NIRHR in Oslo and Munich (LMU) was lower among younger population 

than among adults (0.5% and 0.7%), prevalence of NIRHR among children in the Greek 

capital Athens was 4.9%, identical with the highest observed among the adults in Katowice.  

Participants reporting NIRHR were older (mean age 45.8 vs 42.9; p<0.001) and more likely 

to be female (67.1% vs 54.1%; p<0.001), than those not reporting NIRHR. The prevalence of 

NIRHR was highest in age group 45-65 years old (2.3%) although this age group did not 

have the highest prevalence of asthma or CRS (Table 1). This age group did have the 

highest prevalence of ever smoking (55%). An intermediate prevalence of NIRHR was 

observed among those above 65 years old (1.9%) and the lowest among younger 

participants (1.6%) (p<0.001). The prevalence of respiratory symptoms after NSAIDs 

ingestion in females was almost double that in males (2.4% vs 1.3%; p<0.001)(Table 1).  

Association of NSAIDs-induced respiratory hypersensitivity reactions with smoking  

The prevalence of NIRHR was higher among ever smokers compared to never smokers (2.4 

vs 1.5%; p<0.001). Participants reporting NIRHR were more likely to be current smokers 

(28.4% vs 19.5%; p=0.005) and lifetime smokers (54.1% vs 43.3%; p<0.001). Amongst 

smokers the age of starting smoking was slightly higher in NIRHR group (17 vs 16; 

p=0.003). The median pack years of smoking were significantly higher in NIRHR group (13.9 

vs 11.0; p<0.001).  

Association of NSAIDs-induced respiratory hypersensitivity reactions with chronic airway 

disorders  

Asthma 

The prevalence of asthma in the NIRHR group was four-fold higher compared to participants 

not reporting NIRHR (29.9% vs 7.1%; p<0.001). Three times more subjects in the group of 

NIRHR reported that they ever had asthma (34.2% vs 10.7%; p<0.001) and five times more 

subjects were ever hospitalized for asthma. Asthma severity and control appeared different 

in participants with and without NIRHR. Participants with NIRHR were hospitalized more 

often for asthma (11.8% vs 2.4%; p<0.001), had current asthma symptoms (within last 12 

months) more often(22% vs 3.4%; p<0.001) and were more frequently taking medications for 
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asthma (26.1 vs 5.6%; p<0.001). In this group late onset asthma prevailed: the mean onset 

of asthmatic symptoms was 20 years in subjects with reported reaction to NSAID compared 

to 13 years in NSAIDs-tolerant subjects; p<0.001).  

Nasal symptoms 

In general, study participants with NIRHR had more often nasal symptoms suggesting more 

frequent chronic nasal pathologies. Problems with any nasal allergies were reported by more 

than half of all subjects with NIRHR but only by one third of those who reported not to have 

NIRHR (52.7% vs 29.3%; p <0.001), and nasal allergic symptoms occurring during the last 

12 months were also more frequent (49.9% vs 25.5%) in the group with NSAID intolerance. 

Three times more participants from the NIRHR group fulfilled the criteria of chronic 

rhinosinusitis (32.7% vs 10%; p<0.001).The sense of smell, which was also included in CRS  

definition, was reduced in 22.8% of subjects with NIRHR as compared to 7.2% of those not 

reporting NIRHR (p<0.001).  

Coexistence of NIRHR, asthma and chronic rhinosinusitis  

Although one third of NIRHR patients had asthma or chronic rhinosinusitis, only 15% of them 

presented with the typical “aspirin triad” i.e. coexistence of NSAIDs hypersensitivity, asthma 

and chronic rhinosinusitis. Half of NIRHR subjects (52%) had neither asthma nor chronic 

rhinosinusitis.  

In centers recruiting adults prevalence of NIRHR correlated with the prevalence of chronic 

rhinosinusitis (R=0.56; p<0.05) and with prevalence of any nasal allergies (R=0.59; p<0.01), 

but did not correlate with asthma prevalence (r=0.15; p=0.53) or prevalence of lifetime 

smoking (R=0.39, p=0.09).  

Risk of NIRHR and respiratory comorbidities  

To further assess associations of NIRHR with the presence of chronic inflammatory airway 

disorders, the association of NIHRR with asthma and chronic rhinosinusitis was examined in 

univariable and multivariable logistic regression analyses. Results from the univariate 

analysis is shown in Table 2. In univariate analysis we found the increased risk of NIRHR in 

patients with asthma [OR =5.50 (4.84-6.26)], chronic rhinosinusitis [OR= 4.28 (3.78-4.84)], 

older age (adults vs adolescents [OR=1.53 (1.24-1.89)] but also with ever smoking [OR 1.62 

(1.45-1.82)], and female gender [OR 1.68 (1.49-1.90)] (Table 2). In multivariate analysis 

independent associations of NIRHR with chronic rhinosinusitis OR=2.12 (1.78-2.74), current 

asthma symptoms OR= 2.7 (2.18-3.35), and hospitalization due to asthma ever OR= 1.53 

(1.22-1.99)(Figure 2) were observed. Figure 3 presents overall effects (ORs) of: late 
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asthma onset, hospitalization due to asthma ever, asthma attack in the last 12 months, 

presence of chronic rhino-sinusitis on NSAIDs induced respiratory hypersensitivity reaction 

(NIRHR) assessed in each centre.  

Discussion 

This is the first study describing the prevalence of perceived respiratory type of 

hypersensitivity to NSAIDs in the large sample (62,737 participants) of general European 

population, thus showing the magnitude of the problem, which may be a challenge to the 

health care systems across Europe. Overall 1.9% of participants in the survey reported 

problems with breathing after ingestion of NSAIDs, but the prevalence varied between 

centers. Our study confirmed previously reported associations of the occurrence of NIRHR 

with chronic rhinosinusitis and bronchial asthma. Furthermore, we showed a strong 

association with asthma severity and control and with smoking.  

In most previous studies the prevalence of dyspnea induced by NSAIDs was assessed in 

patients with asthma, rhinosinusitis and/or nasal polyps, and those studies which assessed 

such prevalence in general population were performed only in a single country (1, 4, 14). In 

the study from Portugal 1.9% of subjects declared hypersensitivity reactions to NSAIDs (with 

different clinical patterns), but only 0.2% presented dyspnea and 0.3% reported symptoms 

from the upper respiratory tract (4). The prevalence of self-reported drug reactions among 

Brazilian students was as high as 12% and NSAIDs were responsible for almost half of 

these reactions (1). In this study respiratory symptoms after the intake of NSAIDs were 

reported by 2.3% of students, a prevalence very similar to that in our survey. In  general 

Finnish population sample, prevalence of aspirin hypersensitivity causing shortness of 

breath was 1.2%, but in Helsinki was twice as high (2.6%). Thus, our survey confirms in 

large European population, significant population burden of adverse respiratory reactions to 

NSAIDs reported previously in epidemiological studies from single countries (14, 15, 20, 21). 

Wide regional differences in the prevalence of NSAIDs hypersensitivity in Europe were 

reported in our study, with reactions being almost 5 times more frequent in the Polish center 

at Katowice (4.9%) as in Skopje in Macedonia (0.9%), however no consistent north-south or 

west-east gradient was observed. Three centers (Athens, Oslo and Munich) surveyed only a 

younger population up to 25 years of age, and in two of those centers (Oslo and Munich) the 

prevalence was low, which is in agreement with previous studies reporting lower prevalence 

of NSAIDs hypersensitivity in among children and adolescent (25, 26). However, the 

prevalence among young subjects in Athens was 10% of the sampled population, which 

requires further investigation. Although in most of the cases ENDA classification of NSAIDs 

hypersensitivity can be applied to children, other phenotypes of reactions were observed in 
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specifically in younger population (27). Regional differences in the prevalence reported in 

this study may reflect true differences in the prevalence of NSAIDs hypersensitivity related to 

e.g. local genetic background, or environmental factors .Since we did not have access to 

data on the country of birth of participants we cannot comment on the effect of ethnicity. 

However, the effects of environmental factors or differences in the perception and/or local 

specificity in reporting of drug-induced respiratory symptoms could not be excluded (28). 

Cities in which the prevalence of NIRHR was highest – Krakow and Katowice are among the 

most polluted cities in Europe (28), thus, it is likely, that environmental pollution might affect 

the development of hypersensitive reactions to NSAIDs or alternatively the prevalence of 

respiratory symptoms associated with hypersensitivity 

Interesting, but difficult to explain is observation that subjects from cities with highest 

prevalence of NIHRH also had the highest level of sensitization to Staphylococcus aureus 

endotoxins as reported in previous analysis of the GA2LEN survey (29).  

One cannot exclude that the level of consumption of NSAIDs in specific countries could also 

affect the prevalence of NIRHR, high consumption of NSAIDs in Macedonia (30) is 

associated with the lowest prevalence of NIRHR reported in our survey. Lack of data from 

other European countries does not allow for estimation of the real effect of NSAIDs 

consumption on the prevalence of hypersensitivity reactions. 

Since the assessment of adverse respiratory reaction to NSAID was based on a single 

question asking for difficulties in breathing we could not precisely distinguish the type of 

reported hypersensitivity reaction. Difficulties in breathing following NSAIDs could be caused 

by bronchial obstruction or may result from developing laryngeal angioedema, thus 

potentially might represent one of the two subtypes of acute NSAIDs hypersensitivity 

reactions as listed by the most recent classification (5): either NSAIDs Exacerbated 

Respiratory Disease (NERD), or Single NSAIDs Induced Urticaria/Angioedema ( SINUA). 

Respiratory symptoms are less likely to be associated with other types of NSAIDs 

hypersensitivity. Our study confirmed that NSAIDs induced respiratory reactions are more 

prevalent among patients with asthma (9-11, 14, 21) and/or chronic rhinosinusitis (12, 13) 

suggesting that NERD type of hypersensitivity could be most likely diagnosed in these 

patients. Although respiratory symptoms of NSAIDs hypersensitivity are usually considered 

to be a component of the “aspirin triad”, in our study only 15% of the patients complaining of 

breathing difficulties after NSAIDs had coexisting asthma and rhinosinusitis and more than 

half have not reported neither upper nor lower respiratory tract disorders. It is likely that 

these patients suffered from other than NERD type of NSAIDs hypersensitivity, where no 

underlying respiratory diseases were present.  
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Our study suggests that presence of asthma symptoms or hospitalizations due to asthma 

during last 12 months, presence of rhinosinusitis and older age are the risk factors, which 

may predispose to development of respiratory type of NSAIDs hypersensitivity. In both 

univariate and in multivariate analysis chronic rhinosinusitis and current asthma symptoms 

were found to be associated with NIHRH. The prevalence of CRS among our survey 

participants with NIHRH was 32%, and nasal allergies were reported by half of patients, both 

figures are lower than reported in European (31) and American cohorts (32) of patients with 

Aspirin Exacerbated Respiratory Disease (AERD). However, previous studies comprised 

mostly  asthmatic subjects who were referred to specialized clinics for diagnosis or 

management of AERD. On the other hand the majority of the GA2LEN survey participants 

reporting adverse respiratory symptoms after a painkiller did not have any underlying 

respiratory disease. Clinical characteristics of these subjects could not be revealed based on 

the GA2LEN questionnaire, and should be elucidated in future studies involving clinical 

examination.  

Patients with NIRHR were more often ever smokers or current smokers and had a higher 

number of packyears; the odds ratio for lifetime smokers to have NIHRH was 1.6. Our data 

which are in line with earlier American study, suggest that environmental factors like 

exposure to cigarette smoke may increase the risk of having NSAIDs hypersensitivity (33). 

Whether other environmental factors like inhaled pollutants could have a similar effect 

remains unclear. NIRHRs were also more commonly reported in women compared with men 

by a ratio of 2:1 and was most frequently reported by people between 45-65 years old, which 

is consistent with previously published data from Europe (14, 31).  

We are aware that our study has several potential limitations. Assessment of hypersensitivity 

prevalence was based on answer to a single question, on at least single drug evoked 

reaction thus the relation of reported symptoms to the drug intake may be questioned. It 

cannot be ruled out that in some patients respiratory symptoms associated with drug intake 

resulted from e.g. acute infection, and were not related to concomitant NSAID intake for a 

cold symptoms. It has been documented in several studies (34, 35) that patients with history 

of NSAIDs hypersensitivity may tolerate NSAIDs on challenge tests with culprit NSAID, 

which might result in the overestimation of the prevalence. Nevertheless, even if the true 

prevalence of drug hypersensitivity cannot be precisely estimated by this type of study, the 

survey definitely reflects perception of the problem in the population, thus should prompt 

further investigations. Since the patients were asked only about respiratory symptoms of 

hypersensitivity the study do not provide data on the prevalence of other e.g. cutaneous or 

anaphylactic type of NSAIDs hypersensitivity. In most of the centers patients were sampled 

randomly from general population, but  in one center  patients were selected  from previously 
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carried survey (Munich) and in 2 centers the GPs registries were sampled (Skopje, 

Palermo). Thus  we cannot exclude that  the sampling method could influence the results 

from  those three  centers, although apparently  have not affect the overall  results of the 

survey. 

In conclusion, our study shows for the first time, the magnitude of the problem in Europe, 

namely relatively high prevalence of perceived hypersensitivity to NSAIDs in the general 

population. While showing variation in the prevalence of NIRHR among European countries 

the survey documented clear association between the presence of chronic airway diseases 

(asthma and rhinosinusitis) and NSAIDs- induced respiratory symptoms, but also points at 

possible relation of NSAIDs hypersensitivity to environmental pollution (specifically to 

smoking).  
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confidence intervals). Centers that had a ‘high’ prevalence NIRHR (the lower limit of the 95% 
confidence interval excluded 1.86%) were presented with red column. Centers with a ‘low’ 
prevalence of NIRHR (the upper limit of the 95% confidence interval excluded 1.86%) were 
presented with green column. 

Figure 2.  Association between NSAIDs induced respiratory symptoms and selected 
independent variables presented as odds ratios (OR) with 95% of confidence intervals 
(95%CI) from multivariable logistic regression analysis adjusted for study center. 
 
Figure 3. Overall effects (ORs) of: late asthma onset (A), hospitalization due to asthma ever 
(B), asthma attack in the last 12 months (C), presence of chronic rhino-sinusitis (D) on 
NSAIDs induced respiratory hypersensitivity reaction (NIRHR) were weighted for sample 
size per center using meta-analysis and heterogeneity estimates (Wald chi-squared tests 
and the I-squared). 
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Table 1.  
 
 
 
Table 1 Prevalence of NSAIDs-induced respiratory reactions in various populations.

Total number of subjects
Number of reactions 

(prevalence %)
P value

Age of subjects

Age<20 years 5664 90 (1,6)
Age 20-44 years 26817 416 (1,6)
Age 45-65 years 22114 514 (2,32) p<0,001
Age >65 years 7494 145 (1,9)
Gender

Female 33269 798 (2,4) p<0,001
Male 29468 391 (1,3)

Comorbidities

Asthma 4697 355 (7,6) p<0,001*
Chronic rhinosinusitis 6562 389 (5,9) p<0,01*
Smoking status

Ever smoked cigarretes 26366 643 (2,4) p<0,001
Never smoked 36371 546 (1,5)

* as compared to population not having asthma and not having chronic rhinosinusitis  
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Table 2.   
 

Groups of variables

study variables ORa -95%CI +95%CI

N=1189 N=61548

Demographic data

Age of subject * 45,8 42,9 1,01 1,01 1,01 <0,0001

Female gender 798 (67,1) 33269 (54,1) 1,68 1,49 1,9 <0,0001

Data concerning asthma

Ever had asthma 407 (34,2) 6604 (10,7) 4,65 4,1 5,27 <0,0001

Age of first asthma attack * 20 13 1,02 1,01 1,02 <0,0001

Ever hospitalised with asthma 140 (11,8) 1484 (2,4) 1,92 1,57 2,36 <0,0001

Attack of asthma in the last 12 
months

262 (22) 2086 (3,4) 3,58 2,97 4,33 <0,0001

Currently taking any medication 
for asthma

311 (26,1) 3425 (5,6) 2,63 2,16 3,2 <0,0001

Derived variable based on ever 
having asthma and current 
symptoms

355 (29,9) 4342 (7,1) 5,5 4,84 6,26 <0,0001

Data concerning nasal allergy

Any nasal allergies including hay 
fever

627 (52,7) 17098 (27,7) 3,02 2,68 3,4 <0,0001

Troubled by nasal allergies the 
last 12 months

593 (49,9) 15669 (25,5) 1,65 1,28 2,12 0,0001

Sense of smell reduced or 
absent for more than 12 weeks 
during last 12 months

271 (22,8) 4444 (7,2) 3,79 3,29 4,35 <0,0001

Doctor diagnosed chronic 
sinusitis

204 (17,2) 2951 (4,8) 4,11 3,52 4,8 <0,0001

Chronic rhino-sinusitis definition 
used to select CRS cases

389 (32,7) 6173 (10) 4,28 3,78 4,84 <0,0001

Data on smoking

Smoked for as long as a year 643 (54,1) 25723 (43,4) 1,62 1,45 1,82 <0,0001

Age when started smoking * 17 16 1,02 1,01 1,04 <0,01

Current smoking 338 (28,4) 12020 (19.5) 1,25 1,07 1,46 <0,01

Amount of cigarettes smoked per 
day * 

15 10 1,03 1,02 1,03 <0,0001

Pack years of smoking* 13,9 11 1,005 1,009 1,013 <0,0001
a dependent variable: NSAIDs induced dyspnoe

*continues variables presented as mean (for age of subject) or median value (other continuous variables) 

NSAIDs induced respiratory 
hypersensitivity reaction     

N(%)
Other N(%) P
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Figure 2 
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Figure 3 
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