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Highlights box 
1. What is already known about this topic? 
Several types of challenges have been used for the diagnosis of 
hypersensitivity to aspirin and/or NSAIDs, including oral, intravenous, 
bronchial, and nasal routes of administration. However, there is no 
internationally unified consensus to perform nasal challenge tests with 
lysine-acetylsalicylate (L-ASA) either with or without the use of a leukotriene 
receptor antagonist (LTRA) prior to the nasal challenge. 
 
2. What does this article add to our knowledge? 
The present study has demonstrated that patients without antileukotriene 
treatment showed a greater positive response to the L-ASA challenge than 
those taking this drug, increasing both accuracy and the sensitivity of the 
test. 
 
3. How does this study impact current management guidelines? 
Anti-leukotriene therapy reduces the response to nasal L-ASA challenge 
significantly.  Thus, it is recommended to avoid the use of LTRA when 
performing a nasal L-ASA challenge. 

 32 

Key words: AERD, Aspirin hypersensitivity, NSAIDs, LTRA, Montelukast, Nasal 33 

challenge, L-ASA, Rhinomanometry, Spirometry, Clinical Score. 34 

Abbreviations 35 

 36 

L-ASA Lysine-acetylsalicylate, Lysine-aspirin 

AERD Aspirin-exacerbated respiratory disease 

LTRA Leukotriene receptor antagonist 

NSAIDs Non-steroidal anti-inflammatory drugs 

NPT Nasal provocation test 

PGE2 Prostaglandine E2  

INER National Institute of Respiratory Diseases 

TNF Total nasal flow 

FEVI1 Forced Expiratory Volume in one-second 

FVC Forced vital capacity 

ASA Acetyl-salicylic acid 

 37 
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Abstract 39 

Background. Aspirin-exacerbated respiratory disease (AERD), consists of 40 

asthma, chronic rhinosinusitis with polyps and hypersensitivity to Aspirin and/or 41 

non-steroidal anti-inflammatory drugs (NSAIDs). Nasal Lysine Aspirin Challenge is 42 

an effective tool for the diagnosis of hypersensitivity to aspirin and/or NSAIDs in 43 

patients with AERD. However, there is not a unified international consensus 44 

version to perform nasal provocation tests. 45 

Objective: To investigate the effect a leukotriene receptor antagonist (LTRA), 46 

montelukast, on lysine-acetylsalicylate (L-ASA) nasal challenge. 47 

Methods: We included eighty-six patients divided into three samples: group A 48 

(AERD without LTRA), group B (AERD with LTRA) and the control group (NSAID-49 

tolerant asthmatics). Nasal provocation test (NPT) with L-ASA was performed with 50 

25 mg of L-ASA every 30 minutes in four times followed by rhinomanometry and 51 

spirometric measurements and evaluation of symptoms using a novel clinical 52 

scale.  53 

Results: In group A, 94.5%of patients (35/37) developed a positive response to 54 

nasal provocation test (drop >40% in total nasal flow) while only 46% of group B 55 

subjects (13/28) showed a positive response to the nasal challenge (p < 0.001). 56 

Control subjects did not show any response to L-ASA challenge. A novel clinical 57 

score demonstrated accuracy in classifying the hypersensitivity to aspirin and/or 58 

NSAIDs when patients avoid LTRA (33/37).  59 

Conclusion: AERD patients without LTRA showed a greater positive response to 60 

the L-ASA challenge than those taking this drug, therefore LTRA treatment should 61 

be discontinued prior to the challenge for optimal diagnostic accuracy. 62 

 63 

 64 

 65 

 66 

 67 

 68 

  69 
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Introduction 70 

Aspirin-exacerbated respiratory disease (AERD), consists of asthma, chronic 71 

rhinosinusitis with polyps and hypersensitivity to aspirin and/or others non-steroidal 72 

anti-inflammatory drugs (NSAIDs).(1)(2)(3)
 The pathophysiology of AERD is not 73 

completely understood, nevertheless, alterations in arachidonic acid metabolism 74 

could be responsible for NSAID-induced reactions. NSAIDs block the production of 75 

prostaglandins, by inhibiting the cyclooxygenase pathway, including PGE2, which 76 

hampers leukotriene production in these patients, leading to dysregulation of the 5-77 

lipoxygenase pathway. These events cause the overproduction of cysteinyl 78 

leukotrienes, which eventually trigger the sinus and bronchial inflammatory process 79 

during exacerbations.(4)(5)(6)(7)(8)(9) 80 

Several challenges have been used for the diagnosis of hypersensitivity to aspirin 81 

and/or NSAIDs, including oral, intravenous, bronchial and nasal routes of 82 

administration.(10–14)(15–17) Single-blind, placebo-controlled oral aspirin challenge is 83 

the gold standard for the diagnosis of aspirin and/or NSAID hypersensitivity. The 84 

European Academy of Allergy and Clinical Immunology, developed in 2007, the 85 

first guideline where it recommends nasal challenges for the diagnosis of AERD in 86 

patients with severe asthma in whom oral and bronchial provocation is usually 87 

contraindicated.(12) Advantages of the nasal challenge include greater safety as a 88 

consequence of less severe bronchospasm events and it can be done on an 89 

outpatient basis.(14–17) 90 

Until now there is no internationally unified consensus to perform nasal challenge 91 

tests with lysine-acetylsalicylate (L-ASA) also named Lysine-aspirin, a soluble 92 

aspirin prodrug. L-ASA is not marketed in several countries, including the United 93 

States, which has led to the development of protocols that use ketorolac in its liquid 94 

state (formulations for ocular and intramuscular/intravenous use) diluted with saline 95 

solution for nasal administration.(18)(19)(20)(21) In Europe, the use of L-ASA in nasal 96 

challenges has been widely established since the 1990s. However, there is still 97 

heterogeneity in the method of performing the procedure, such as 1) administration 98 

of different cumulative doses, ranging from 16 to 150 mg of L-ASA, 2) discrepancy 99 

in the time intervals of administration (10 to 45 minutes), 3) no specification of the 100 
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withdrawal of the drug before the test, such as leukotriene receptor antagonists 101 

(LTRA) or intranasal steroids, 4) different measurement methods, without validated 102 

scales.(14)(17,18,19)(21,23)  We hypothesize that the use of LTRA may modify the 103 

response to nasal L-ASA challenge. In the present study we performed nasal 104 

challenge in AERD patients treated or not treated with LTRA, in order to establish 105 

the effect of antileukotriene therapy on the nasal aspirin challenge.  106 

 107 

Methods  108 

Participant and clinical diagnosis  109 

Eighty-six patients with controlled asthma (average age 43.3 years) were recruited 110 

for the study by the Department of Allergy and Immunogenetics of the National 111 

Institute of Respiratory Diseases (INER), Mexico City. The clinical and 112 

demographic characteristics of the patients are shown in Table I. The diagnosis of 113 

asthma was established in accordance with the 2018 update of the Global Strategy 114 

for Asthma Management and Prevention Guidelines. Patients discontinued 115 

intranasal steroids and antihistamines at least 7 days before nasal provocation but 116 

not, inhaled treatment for asthma - all patients were given inhaled steroids / long-117 

acting beta-agonists (fluticasone/salmeterol) as a long-term treatment to maintain 118 

control of asthma. No patient was receiving oral steroid treatment 4 weeks prior to 119 

the study. A complete physical exam and medical history were performed; patients 120 

were specifically asked for the duration of symptoms, disease monitoring and 121 

medication regimens used in their treatment, as well as lung function tests. At the 122 

time of recruitment, all subjects were clinically stable, with a Forced Expiratory 123 

Volume in one-second (FEV1) > 70% of predicted. The presence of sinonasal 124 

disease with or without polyposis was confirmed by computed tomography and/or 125 

nasal endoscopy. None of the subjects showed symptoms of upper respiratory 126 

tract infection and they did not undergo sinonasal surgery for at least 6 months 127 

previously. All subjects signed an informed consent letter. 128 

 129 

Study design 130 

The patients were divided into three groups.  131 
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Group A(AERD s/LTRA): patients diagnosed with AERD, polyposis and a history 132 

of at least 2 episodes of asthma exacerbation and nasal symptoms with the intake 133 

of 2 or more different NSAIDs in the previous 6 months and / or positive oral aspirin 134 

challenge. If patients were taking LTRA, they were asked to discontinue it at least 7 135 

days before the provocation test. 136 

Group B (AERD w/LTRA): patients diagnosed with AERD who suffered from nasal 137 

polyps, history of at least 2 episodes of asthma exacerbation, history of nasal 138 

symptoms after the intake of 2 or more different NSAIDs in the previous 6 months 139 

and/or positive oral aspirin challenge, who were treated with 10 mg LTRAs (daily)  140 

at least one week before the procedure.  141 

Group C (NSAID-tolerant asthmatics or control group): patients with sinonasal 142 

disease and NSAID-tolerant asthma. NSAID tolerance was defined as the absence 143 

of exacerbation (nasal and/or bronchial) with the intake of 2 or more different 144 

NSAIDs in the last 6 months. If patients were taking LTRA, they were asked to 145 

discontinue it at least 7 days before the provocation test. 146 

 147 

Aspirin Challenge Protocol 148 

Nasal provocation test (NPT) with lysine acetylsalicylate (Coraspir ® Armstrong, 149 

Mexico) was performed as described in Figure I. A positive NPT was defined as 150 

one in which the decrease of total nasal flow (TNF) was >40% measured by 151 

anterior rhinomanometry, a decrease in FEV1 >20% measured by spirometry 152 

and/or an increase in clinical symptoms for which a novel clinical score was used 153 

during this study. The challenge was interrupted if TNF dropped > 25% after nasal 154 

administration of 100 µL of saline solution 0.9% (this type of reaction is considered 155 

a non-specific nasal hyper-reactivity as demonstrated by Miller et al). (14) 156 
 157 
Anterior Rhinomanometry 158 

The nasal flow was measured using a Jaeger Rinoscreen® rhinomanometer based 159 

on nasal provocation patterns. A measurement of the nasal flow of each nostril was 160 

obtained separately, the sum of the two measurements represents the total nasal 161 

flow. A 40% reduction of this, after each dose of L-ASA, determined the challenge 162 

as positive. For all groups, the baseline TNF value was the first rhinomanometric 163 
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measurement performed before the administration of any substance (saline or L-164 

ASA). In groups A and B, the final TNF corresponded to the measurement 165 

obtained by meeting the positive criteria for the challenge; In group C, the 166 

rhinomanometric record obtained 90 minutes after the last application of L-ASA 167 

(cumulative dose of 100 mg) was assigned as final TNF. 168 

 169 

Spirometry 170 

Respiratory function was evaluated according to the NIOSH guidelines using a 171 

Jaeger® spirometer. The predicted values of Perez-Padilla for the Mexican 172 

population were used. The forced vital capacity (FVC) [% of predicted], the forced 173 

respiratory volume in one second (FEV1) [% of predicted] and the FVC / FEV1 [%] 174 

ratio were recorded. If there was a decrease with respect to the baseline in FEV1 175 

>20% after each administration of L-ASA, it would be considered as a criterion of 176 

positivity and the challenge would be concluded. Basal FEV1 value was obtained 177 

from the first spirometric record before the administration of any substance (saline 178 

or L-ASA) in both groups. For group A and B, final FEV1 corresponded to the one 179 

presented at the time of meeting positive criteria for the challenge; in group C it 180 

was the record obtained 90 min after the cumulative dose of 100 mg of L-ASA. 181 

 182 

Clinical score (CS) 183 

In order to measure the intensity of clinical symptoms triggered by L-ASA nasal 184 

challenge, a novel clinical scale was developed. Ten clinical items were evaluated 185 

by two independent allergists every 30 minutes after each administration of L-ASA, 186 

each item was given a score of 0-3. The items included: 1. Rhinorrhea, 2. 187 

Sneezing, 3. Pruritus, 4. Nasal obstruction, 5. Facial colour, 6. Size of the right 188 

inferior turbinate, 7. Colour of the right inferior turbinate, 8. Size of the left inferior 189 

turbinate, 9. Colour of the left inferior turbinate, 10. Conjunctival colour. These 190 

features are common clinical manifestations of AERD. Summation of the score of 191 

each item was made from baseline and 30 min. after each administration of L-ASA. 192 

 193 

 194 
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Statistical analysis 195 

All statistical analyses were performed with STATA 11.1 (StataCorp, Texas, USA). 196 

Continuous variables were expressed as mean (± SD) or median (range) and 197 

categorical variables were expressed as numbers (percentages). Normality test 198 

was performed in each variable (Shapiro-Wilk) and according to the result 199 

parametric or non-parametric statistics were used. The difference between two 200 

independent means was analyzed by t-test or medians by Mann-Whitney test. In 201 

the case of non-quantitative variables, proportions were compared using chi 202 

square or Fisher's exact. Spearman´s rank coefficient was used to investigate the 203 

correlations between the variables. Probability values of less than 0.05 were 204 

considered statistically significant. Youden's Index was used to identify the optimal 205 

cut off point. Sensitivity, specificity and accuracy were performed using standard 206 

procedures.  207 

 208 

Results:  209 

The protocol was successfully completed in 86 subjects:  3 AERD patients were 210 

excluded from the study because they showed nasal hyper-reactivity during nasal 211 

provocation test. The 86 subjects were divided into 3 groups: Group A: 37 212 

AERDs/LTRA (27 women and 10 men; mean 37, + 11 years). Group B: 28 213 

AERDw/LTRA (19 women and 9 men; mean 49, + 12 years). Group C: 21 NSAID-214 

tolerant asthmatics (9 women and 12 men; mean 44, +15 years). The proportion of 215 

female patients was higher in both groups with AERD compared to group C. The 216 

average age in groups A, B and C were 37+11, 49+12 and 44 +15, respectively. All 217 

patients with AERD (n=86) had nasal polyps, while 76% of control subjects (n=16) 218 

had nasal polyps Figure II. The clinical features of the subjects are shown in Table 219 

I. 220 

 221 

Result of nasal provocation test (NPT) 222 

There were no statistically significant differences in baseline total nasal flow (TNF) 223 

between any of the three groups. Table I. However, intranasal challenge with L-224 

ASA caused a significant decrease in TNF in both subjects with AERD but not in 225 
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the NSAID-tolerant group. Nonetheless, there was a greater drop in TNF in group 226 

A (-57%, range -43 to -66)% compared to group B (-39.8%, range -3.6 to -66), 227 

probably due to the LTRA protective effects in this last group of patients (p<0.05), 228 

Figure III.  In fact, 94.5% of group A patients (n=35) developed a positive response 229 

to nasal provocation test while only 46% of the subjects in group B (n=13) showed 230 

a positive response to the nasal challenge, Figure II. The subjects who did not 231 

respond underwent an oral aspirin challenge with 50 mg and 100 mg, at 90 and 232 

150 minutes respectively, when completing the nasal challenge (54% of Group B 233 

and 5.5% of Group A). Two patients in group A had a significant decline in TNF 234 

with the oral challenge of two doses of L-ASA, while 6 subjects of Group B had a 235 

significant decrease in TNF (3 with the first dose of 50 mg and the other 3 with the 236 

second dose of 100 mg), consequently, 9 subjects of group B did not have a 237 

significant reduction in TNF. Table I.  238 

The L-ASA nasal concentrations to induce a significant decline in TNF in                           239 

group A and B, was 50 mg (50 – 75) and 75 mg (50 – 150), respectively. The    240 

subjects of the control group did not show a response to the L-ASA challenge. 241 

Figure IV shows the cumulative dose of L-ASA inducing a positive response, 242 

including nasal and oral challenge; there was a significative Log-rank between two 243 

groups (p<0.001).  244 

The accuracy of the test was evaluated; by obtaining the values of sensitivity and 245 

specificity, using a TNF > 40% as a positive parameter. Interestingly, patients 246 

without LTRA therapy, distinguished themselves from control subjects with 0.91 247 

accuracy, 91.8% sensitivity and 100% specificity, while AERD patient with LTRA 248 

showed an accuracy of 0.73, with 53.5 % sensitivity and 100% specificity, Figure 249 

V. 250 

 251 

Clinical score.  252 

The LTRA effect on the response to L-ASA nasal challenge was also measured 253 

using a clinical scale we have developed to detect the severity of symptoms. 254 

Patients not treated with LTRA showed a clinical score greater than those treated 255 

with LTRA (median, 10 versus 5), p, <0.0001), Table 1. In contrast, there was no 256 
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significant difference between this last group of patients and the NSAID tolerant 257 

asthmatics (median 5 versus 3, p >0.05). The optimal clinical score cut-off point 258 

increase was > 7 points, figure 3B.  259 

 260 

The agreement between the clinical score and a fall of > 40% TNF as measured by 261 

rhinometry in group A was 94%: out of the 35 patients, 33 showed a TNF decrease 262 

> 40% and the clinical scale increased > 7 points. In contrast, the agreement 263 

between these two variables in group B was only 62%: 8 of the 13 showed a TNF 264 

decrease > 40% and the clinical scale was lower than 7 points. Next, the 265 

diagnostic accuracy criteria were assessed by ROC analysis. The group not 266 

treated with LTRA (group A) obtained a sensitivity of 89.1% with a specificity of 267 

93.1% and a percentage of 93.1% correctly classified, while those treated with 268 

LTRA (group B) the sensitivity decreased to 42.8% with a specificity of 100% and a 269 

percentage of 67.3% correctly classified . Figure V. These results indicate that 270 

patients with LTRA have a lower clinical response to L-ASA nasal challenge. 271 

 272 
Security of nasal challenge 273 

Nasal provocation with L-ASA was safe and well-tolerated in all AERD patients 274 

including those with and without LTRA treatment. There were no changes in 275 

oxygen saturation or asthma symptoms in any of the patients. No significant 276 

modification in FEV1 was observed with L-ASA challenge in NSAIDs sensitive 277 

patients (FEV1 falls <1.6% in group A and < 0.72 in group B). Table I. The same 278 

analysis was made, excluding patients without severe asthma from group A and 279 

we found no difference. 280 

 281 

Discussion 282 

This study demonstrated that AERD patients not treated with LTRA showed 283 

greater sensitivity to L-ASA challenge compared to those treated with this drug. 284 

Indeed, most patients not treated with LTRA, developed a positive response with L-285 

ASA concentrations higher than 50 mg, which is a higher  dose than that 286 

recommended by the published guidelines (16 mg) and other works published 287 
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previously. (12,13,16,18) It should be mentioned that all AERD patients received 288 

bronchodilator treatment that kept asthma symptoms fully controlled. 289 

The nasal challenge test with L-ASA has been used for the diagnosis of AERD, 290 

based on the evaluation of rhinomanometric changes and nasal clinical symptoms 291 

induced by ASA and other NSAIDs, including nasal obstruction, rhinorrhea and 292 

sneezing. Nonetheless, the impact of anti-leukotriene treatment on L-ASA 293 

challenged had not been compared. 294 

The present study has shown that 94.5% of patients not treated with LTRA 295 

developed a positive response to the L-ASA nasal provocation at maximum 296 

concentrations, while only 46% of treated patients showed a positive response to 297 

nasal challenge. In fact, patients treated with LTRA did not only develop reduce 298 

sensitivity to nasal challenge but also required higher concentrations of L-ASA. We 299 

have carried out a nasal challenge protocol similar to the one used by Miller et al. 300 

in their model, with a maximum cumulative nasal dose of 100 mg. However, they 301 

continued oral administration in 12% in their sensitive patients (14). This situation 302 

occurred in only two of our patients (5.4%) included in the group without LTRA. 303 

The variable that can explain that our population has a greater proportion of 304 

positive challenges with the same dose of intranasal L-ASA, is the discontinuation 305 

of LTRA treatment one week before provocation; this hypothesis was not 306 

considered in the Miller model, where LTRA is given to patients with AERD. It is 307 

possible to affirm that the better precision values and clinical correlations in TNF 308 

are appreciated when patients taking LTRA are excluded from the analysis.(14) 309 

White and collaborators reported three patients with a consistent story for AERD 310 

and negative provocations, they received LTRA as part of a 311 

challenge/desensitization protocol, the authors called it “silent desensitization”. (18) 312 

Given the findings of this study and the background reported in the literature, a 313 

diagnostic test is recommended in patients whose diagnosis of hypersensitivity to 314 

NSAIDs is doubtful. In this test, discontinuing both LTRA and intranasal steroids 315 

while maintaining inhaled therapy with  inhaled steroids / long-acting beta-agonists 316 

to control asthma symptoms,(22,24)  increased the sensitivity of nasal provocation 317 
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but decreasing the risk of developing bronchospasm or any other systemic reaction 318 

- it allows a more precise response to nasal challenge with L-ASA.  319 

A clinical score was implemented to further assess the response to L-ASA: this one 320 

is different from other clinical scales and includes ten variables, that can be 321 

assessed by physical examination, in addition to granting a gradual numerical 322 

scale for each item was analyzed. The clinical assessments used in previous 323 

studies with L-ASA, used 3 or 4 variables only (rhinorrhea, nasal obstruction, 324 

sneezing and pruritus) (12)(20) with exception of one report, where intranasal 325 

ketorolac was applied for provocation and a numerical scale was used for the 326 

protocol.(25) In the present study, the ROC analysis allowed us to obtain accuracy 327 

in the cut-off point, resulting in an increase of 7 points with respect to the baseline 328 

and  the agreement between this clinical score and the challenges in the group 329 

without LTRA reached 94%.  In contrast, AERD patients with LTRA showed a 330 

lower concordance and no correlation between the clinical score and TNF, 331 

indicating that LTRA lowers the response to the nasal L-ASA challenge. The 332 

agreement between TNF drop and increase of clinical score, was 62%, in patients 333 

without LTRA that is similar to the 69% reported by Cook et al. (25) In this last study, 334 

LTRA therapy was not withdrawn before the test. These observations further 335 

demonstrate that nasal challenge without the use of LTRA is the most accurate 336 

way to obtain quantifiable clinical changes.   337 

It is possible to confirm the safety of the model we have proposed for the diagnosis 338 

of aspirin / NSAID hypersensitivity with respiratory symptoms. During the protocol, 339 

anaphylaxis, bronchospasm or a significant decrease in FEV1 did not occur in any 340 

subject under study. We believe that long-term treatment with inhaled long-acting 341 

beta-agonists / steroids may have prevented the development of asthma 342 

symptoms. In a previous study, 275 AERD patients were desensitized with either 343 

nasal ketocorolac or oral aspirin - 98.8% of patients were pre-treated with LTRA. 344 
(26) However, 4 patients in the ketocorolac group, required intramuscular 345 

epinephrine because of laryngospasm, gastrointestinal symptoms, or both and  346 

40.8% of patients were given bronchodilators. In contrast, none of the aspirin 347 

desensitized patients needed epinephrine, 56.9% of them were treated with a 348 
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bronchodilator. These findings suggests that ketorolac may cause more severe 349 

reactions compared with oral aspirin challenge as patients in this last group did not 350 

develop any severe reactions. In our study, local nasal L-ASA was found to be a 351 

safe method which did not only prevent the development of any severe reaction but 352 

it also allowed to study the effect of  a LTRA on the nasal challenge. However, this 353 

approach may not apply to ketorolac nasal challenges. The use of L-ASA instead of 354 

ketorolac could account for the safety parameters we observed in our patients. 355 

Limitations of our study include it was not conducted in a double-blind manner and 356 

FEV1, and asthma severity differed between groups. However, it is well 357 

established that asthma severity in patients suffering from AERD ranges from mild 358 

to severe asthma; there is a difference between the gender proportions of the 359 

groups, but the higher prevalence of AERD in women is also known.  AERD 360 

develops in adulthood, mostly between the ages of 30 and 50. In our study, the 361 

average age of the three groups fell within this age range. 362 

In summary, the local nasal L-ASA challenge, without LTRA therapy, proved to be 363 

a reliable test, with high sensitivity and specificity for the diagnosis of NSAIDs 364 

hypersensitivity. In contrast, the LTRA reduces the response to nasal L-ASA 365 

challenge significantly and leads to false negatives. Thus, it is recommended to 366 

avoid the use of LTRA during the local L-ASA nasal challenge.  367 
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in accordance with the Helsinki declaration and good clinical practices. 390 
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 481 

Figure Legends 482 

 483 

Figure I. The flowchart shows the sequence of steps for nasal challenge. 484 

Figure II. Study design: 89 patients with AERD participated in the study except for 485 

3 subjects who were excluded from the study due to nasal hyper-reactivity. The 86 486 

patients were divided into: AERD s / LTRA, AERD w / LTRA and NSAID-tolerant 487 

asthmatics. Number of AERD patients who developed a positive response to nasal 488 

L-ASA challenge in group A (n=35) and B (13).   489 

Figure III. A. Total nasal flow during nasal provocation test In AERD s / LTRA, 490 

AERD w / LTRA and NSAID-tolerant asthmatics. B, Clinical score during nasal L-491 

ASA challenge. 492 

Figure IV. A. Concentrations of L-ASA which induce a positive nasal response in 493 

AERD subjects. B. The cumulative dose of L-ASA required to induce a positive 494 

nasal challenge in AERD s/LTRA and AERD w/LTRA. Kaplan-Meier survival 495 

estimates. 496 

Figure V. The accuracy of the nasal provocation test increased using the total 497 

nasal flow drop and the clinical score. ROC analysis of two models: AERD s / 498 

LTRA and NSAID-tolerant asthmatics vs AERD with LTRA and NSAID-tolerant 499 

asthmatics. 500 

 501 
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 1 

Table 1. 2 
Clinical and demographic characteristics 3 

 Group A 
(n= 37) 

AERD s/LTRA 

Group B 
(n= 28) 

AERD w/LTRA 

Group C 
(n=21) 

NSAID-tolerant 
asthmatics 

p 

A vs B A vs C B vs C 

Age � (+SD) years 
 

37 (+11) 49 (+12) 44 (+15) § ns ns 

Female n (%) 27 (73%) 19 (68%) 9 (43%) ns § ns 

Nasal polyps n (%) 37 (100%) 28 (100%) 18 (78%) ns § ns 

Basal TNF median 
(range) ml/min 

978 (578-
1244) 

1172 (836-1836) 835 (698-1372) ns ns ns 

Basal FEV1�(+SD) % 
predicted 

99 (+11.96) 80 (+5) 92 (+13) ¥ ns ¥ 

Asthma Severity (%) 28 (80%) 28 (100%) 10 (43%) § § § 

Results of L-ASA Nasal Challenge 

Modification of TNF 
median (range), % 

-57 (-43 - -66) -39.8 (-3.6 --47.5) -7.3 (-19.2 - 23.7) ¥ ¥ § 

Modification of CS 
median (range), pts 

10 (8 - 13) 5 (1.5 - 8.5) 3 (2 - 4) ¥ ¥ ns 

 FEV1 median (range), 
% after challenge 

-1.6 (-9.6 – 1.8) 0.72 (-1.16 – 3) 1.1 (-1.4 – 2.3) ns ns ns 

Positive nasal 
challenge 

35/37 (94.5%) 13/28 (46.4%) 0/21 (0%) 

   

Positive oral 
challenge (post-
nasal) 

2/2 (100%) 6/15 (40%) 0/21 (0%) 

 
  

Concentrations of 
nasal L-ASA to 
induce a significant 
decline TNF 

50 (50 – 75) 75 (50 - 150) 

 

ns   

TNF: Total Nasal Flow 
FEV1: Forced Expiratory Volume at first second 
Severe asthma: Asthma that requires high medication to achieve control 
CS: Clinical symptoms 

§: p<0.05 
¥: p<0.001 
ns: not significant 
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