
NSAID HYPERSENSITIVITY IN CSU IN THE LIGHT OF ITS PATHOGENESIS 

ABSTRACT 

Up to 15% of patients with chronic spontaneous urticaria (CSU) experience severe exacerbations of their 
baseline cutaneous disease after taking nonsteroidal anti-inflammatory drugs that inhibit cycloxygenase-1 
(COX-1) enzyme. These subjects are defined as having a NECD (NSAID-exacerbated cutaneous disease). The 
way NSAID hypersensitivity correlates with the different pathogenic mechanisms of CSU has not been 
investigated so far. 235 adults with severe CSU submitted to omalizumab treatment were studied. A rapid 
omalizumab response was considered as a marker of auto-allergic (Type I) CSU whereas patients showing a 
slow response or not responding at all were regarded as having a type IIb autoimmune disease. At the first 
visit medical history of tolerance to aspirin and/or other COX-1 inhibiting NSAID was ascertained. Duration 
of disease, atopic status, thyroid autoimmunity, CRP, D-dimer plasma levels, and total IgE were assessed 
appropriately.  23 (10%) were hypersensitive to NSAID. Patients with or without did not differ in any of the 
variable considered, and a similar proportion in the two groups showed type I or type IIb CSU. The study 
suggests that in CSU hypersensitivity to NSAID represents a phenomenon that is independent on the 
pathogenesis of the underlying skin disease.  
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INTRODUCTION 

Chronic spontaneous urticaria (CSU) is a disease characterized by the recurrent occurrence of short-lived 

wheals with or without angioedema for more than 6 weeks (1). Its prevalence may reach 1% of the general 

population. Although it may appear at any age, it occurs more frequently in adults, affects more women 

than men, and may show a familiar pattern (2). In recent years, the pathogenic mechanisms underlying this 

disease have been partially elucidated, particularly after the introduction of anti-IgE mAb (omalizumab) as 

treatment. We currently recognize three main subsets of CSU characterized by a) type I autoimmunity 

(characterized by an IgE-mediated autoimmune mechanism), b) type IIb autoimmunity (characterized by an 

IgG-mediated autoimmune mechanism targeting the high affinity IgE receptor or the cell membrane bound 

IgE itself) or c) hitherto unclear mechanisms. The main markers of the former subset are an elevation of 

total IgE serum levels and a rapid and frequently complete response to omalizumab. In contrast, patients 

with type IIb CSU frequently show an association with thyroid autoimmunity (3). Type I and type IIb CSU 

may overlap in some patients (4). 

Nonsteroidal anti-inflammatory drugs (NSAID) are the most frequently consumed drugs worldwide, and 

one of the most frequent causes of drug-induced allergic reactions as well. A large number of studies have 

eventually led to classify NSAID-induced hypersensitivity reactions into distinct categories (5), one of which 

specifically addresses the association of NSAID hypersensitivity with CSU. Patients showing such specific 

pattern are defined as having NECD (NSAID-exacerbated cutaneous disease); in practice, these CSU patients 

show a dramatic worsening of the disease after taking NSAID that inhibit Cyclooxygenase 1 (COX-1) 

enzyme. These subjects generally tolerate selective COX-2 inhibitors (e.g., coxibs or paracetamol). NSAID 

hypersensitivity may precede by years the onset of frank CSU (6). It has been estimated that up to 30% of 

CSU patients may have a NECD (7) although this largely depends on the clinical activity of the disease (8).  

The way NSAID hypersensitivity is associated with CSU in the light of the currently known pathogenic 

mechanisms has not been investigated so far and represents the issue of the present study. M
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PATIENTS AND METHODS 

Two-hundred-thirty-five patients (M/F ratio: 75/160; mean age 49.8 years, range 7-89) with severe 

CSU unresponsive to second-generation antihistamines at any dosage were studied. Following the 

indications by the Italian regulatory agency (AIFA), omalizumab at a fixed dose of 300 mg/month was 

prescribed to all patients; the treatment was given for at least three months after which responders could 

pursue the monthly treatment further, whereas non-responders had to stop it. The reason why the present 

study included only subjects with severe CSU is that omalizumab response (either rapid/complete or 

slow/incomplete or absent) represents a good and reliable clinical criterion to discriminate between 

patients with type I or type IIb autoimmune disease, respectively. Omalizumab response was classified as 

immediate if UAS7 dropped by at least 80% one month after the first administration, delayed if the clinical 

response was appreciable within 3 months after the first administration, or absent if no clinical change was 

appreciable one month after the third administration. 

At the first visit, all the participants were thoroughly interviewed about their tolerance to aspirin and/or 

other COX-1 inhibiting NSAID. Following the current guidelines, patients reporting an unequivocal 

exacerbation of their disease within two hours after taking at least one COX-1 inhibitor were considered as 

having a NECD. In most cases, patients showed Emergency Room reports regarding such adverse reactions. 

All patients with NECT underwent oral challenges with drugs exerting little or no COX-1 inhibition including 

paracetamol, opiates and coxibs as previously described (9); alternative drugs were tolerated in all cases. 

Duration of disease was recorded, and all patients were assessed for atopic status by skin testing with a 

complete panel of commercial extracts of seasonal and perennial aeroallergens (Lofarma, Milano, Italy). 

Thyroid peroxidase IgG autoantibodies, CRP, D-dimer plasma levels, and total IgE were measured. Patients 

gave an informed written consent to the use of their clinical data in anonymous form. The Internal review 

board of the Clinic approved the study. Since the study was observational and based only on routine 

analyses, a formal approval by an external Ethical Committee was not requested. Means were compared by 

two-tailed Student’s t test. Proportions were compared by a χ 2 test with Yates’ correction. Probability 

values less than 5% were considered statistically significant. 
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RESULTS 

  Results are summarized in table 1. The study population characteristics were similar to those found in 

other studies of CSU: about one fourth of patients showed thyroid autoimmunity, and about one third were 

atopic. D-dimer plasma levels were elevated in 40% of the population, which is not surprising as these were 

patients with severe CSU. Altogether, based on rapid omalizumab response 69% of patients were 

considered as having an autoallergic pathogenic mechanism underlying their skin disease. 

Twenty-tree out of 235 (10%) patients had a documented history of severe exacerbations of their 

underlying cutaneous disease after taking COX-1 inhibiting NSAID. Patients tolerant and not tolerant to 

COX-1 inhibitors did not show statistical differences in any of the parameters considered, although the 

latter showed a longer disease duration and a higher prevalence of elevated CRP, thyroid autoimmunity, 

elevated D-dimer, and elevated total IgE. Similar proportions in the two study groups showed a rapid 

response, a slow response, or a non-response to Omalizumab. 

  

M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



DISCUSSION 

This study group, albeit including only patients with severe CSU, was representative of the general 

population of subjects with CSU as it showed a prevalence of NSAID hypersensitivity of 10% (8,10). The 

recent introduction of the mAb omalizumab for the treatment of recalcitrant CSU led to a tremendous 

acceleration of our understanding of the etiopathogenesis of this disease. We now know that CSU is in 

most cases an autoimmune disorder characterized by two distinct mechanisms: one mediated by IgG and 

one mediated by IgE. Although NSAID hypersensitivity may parallel the activity of the underlying skin 

disease (8), the present study suggests that it represents an independent event as it occurs equally in rapid, 

slow, or non- omalizumab responders as well as in patients with elevated or normal IgE levels, with/without 

thyroid autoimmunity, or with/without atopic diseases. Both NECD and NERD (NSAID-exacerbated 

respiratory disease) are characterized by specific, similar defects in the metabolism of arachidonic acid (8). 

This study shows that such defects are not associated with a specific pathogenic subset of the underlying 

skin disorder. 
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Table 1. Clinical features of CSU patients with and without NECD 

TOTAL NECD NSAID-TOLERANT p 
No 235 23 212 
Mean Age 49,8 46,1 50,3 NS 
Sex (M/F) 75/160 8/15 67/145 NS 
Disease duration (months) 51,8 79,8 48,7 NS 
Elevated CRP 41 (17%) 7 (30.4%) 34 (16.0%) NS 
Thyroid autoimmunity 53 (23%) 7 (30.4%) 46 (21.7%) NS 
Elevated D-dimer 94 (40%) 13 (56.5%) 81 (38.2%) NS 
Atopic status 68 (29%) 8 (34.7%) 60 (28.3%) NS 
Elevated IgE 84/180 (47%) 12/17 (70.6%) 72/163 (44.1%) NS 
Early response OMA 162 (69%) 19 (82.6%) 143 (67.4%) NS 
Late response OMA 40 (17%) 4 (17.4%) 36 (16.9%) NS 
No response OMA 34 (14%) 1 (4.3%) 33 (15.6%) NS 
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