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ABSTRACT 

Objective: This study estimated the prevalence of patients with aspirin exacerbated respiratory 

disease (AERD) in the total group of patients with chronic rhinosinusitis with nasal polyps 

(CHRwNP), as well as a statistically significant difference between these two groups. 

Material and method: By analyzing 150 patients with diagnoses of CHRwNP, a subgroup of 

patients with intolerance to aspirin and other NSAIDs with asthma was isolated. 

Results: Out of 150 surveyed patients 57.3% had bronchial hyperreactivity, asthma was in 

39.33% of patients and 25.3% had AERD. The average age of all examined patients was 52.83 ± 

12.28 years, while those with AERD were 47.24 ± 13.35. The ratio was 1: 1.7 in favor of 

women. At the initial endoscopic examination, 63.16 % of patients were diagnosed with second 

degree and 36.84% with the third degree of polyps. After a year of therapy, we registered in 

2.63% of patients first degree polyps in 60.53% second and in 36.84% third degree nasal polyps. 

During the year, with the first adequate therapy, 26.32% of patients required another round of a 

systemic corticosteroid therapy and 73.68% of the patients required three therapies. 

Conclusion: CHRwNP in AERD, is the most severe form of nasal polyps, with statistically 

significant presence of difficult forms of polyps, as well as the need for larger number of 

repeated rounds of systemic corticosteroids during one year and the worst result of treatment 

with a large number of residual polyps, as well as a statistically large number of decision on 

further surgical treatment.  
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INTRODUCTION 

Aspirin exacerbated respiratory disease (AERD) is a clinical syndrome of inflammation of the 

upper and lower respiratory tract that is difficult to control, characterized by eosinophilic chronic 

rhinosinusitis with polyps and bronchial asthma. Aspirin and other NSAIDs that inhibit 

cyclooxygenase-1 worsen this condition, causing severe nasal and asthmatic attacks. The 

characteristic of this syndrome is a typical sequence of symptoms the upper and lower 

respiratory tract.  Rhinitis, as the first symptom of the disease, occurs after infection similar to 

flu, characterized by nasal dysfunction, followed by watery secretion of the nose, difficult 

breathing through the nose and sneezing. These symptoms become persistent, perennial and 

difficult to treat, with the later development of chronic rhinosinusitis with polyps. Asthma 

develops two to three years later. At the time of development of asthma, first and unexpected 

reactions to aspirin or other NSAIDsoccur, in patients who have previously tolerated it well (1, 2, 

3, 4).  

Chronic rhinosinusitis with polyps (CRSwNP) presents large heterogenic group diseases 

of the upper respiratory tract, with the different etiology and immunological pathway, but at the 

end all patients develop polyps in the nose (5).  The main characteristic of nasal polyps in 

patients with AERD is a high degree of nasal polyps, which fully comply the nasal cavity, the 

bad and short-term response to medical and surgical therapy, a high recurrence rate and a very 

reduced quality of life (6, 7, 8).   

The AIM was to determine the prevalence of patients with AERD in the total group of 

patients with nasal polyps. To examine whether there is a statistically significant difference 

between patients with AERD and patients with CRSwNP without AERD regarding: the presence 

of allergies to inhaled allergens and findings of eosinophils in  nasal secretions; the size of nasal 
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polyps before and after the administration of corticosteroid therapy; the number of repetitions of 

required systemic corticosteroid therapy for one year, as well as decisions about patients’ need 

for surgical treatment applied after corticosteroid therapy was applied for one year. 

 

 

MATERIALS AND METHODS  

This study was retrospective and prospective in character. Included one hundred and fifty 

patients with the diagnosis of CRSwNP, verified by the criteria of the European Rhinology 

Society and the American Academy of Otolaryngology and Head and Neck Surgery. Among 

them, a separate group of the patients with AERD was verified by a pulmonologist. The analysis 

was based on data obtained from the rhinological and allergy treatment protocols and therapeutic 

monitoring of the patient during one year.  

  The following data was analyzed: demographic data on patients with AERD, total 

number of patients suffering from sino-nasal polyposis, endonasal endoscopic findings, 

laboratory findings (eosinophils in the nasal discharge and nasal swab for bacteria and fungi), 

skin prick test with standard inhalatory allergens, history of the patient - whether he previously 

had nose surgery and paranasal sinus surgery. With endoscopic examination of the nose, the size 

of polyps was verified according to the consensus document adopted in Davos, classified into: 0 

° no evident presence of polyps in the nose, 1 ° polyps confined to the middle nasal meatus, to 

the lower edge of the middle turbinate, 2 ° polyp out of the middle nasal meatus, limited to the 

lower edge of the inferior turbinate, that does not completely obstruct nasal cavity 3 ° polyp that 

completely obstructs nasal cavity. 
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The number of repeated treatments with systemic corticosteroids and the final decision of 

the patient regarding the operation after one year of follow-up were analyzed from therapeutic 

protocols. The study was approved by the University Hospital of the Vojvodina/Faculty of 

Medical Sciences Ethics Committee. Written informed consent was obtained from each 

participant prior to enrolment.  

The data was statistically processed by using Stata 12.1 (Stata Corp, College Station, Texas). 

 

 

RESULTS 

From a total of 150 patients, 86 patients (57.3%) complained of discomfort of the lower 

respiratory tract, and a disorder of respiratory function was diagnosed by pulmonologists. 

Bronchial asthma was diagnosed and previously treated by a pulmonologist in 59 (39.33%) of 

patients. Of the 86 patients with symptoms of lower respiratory tract, 38 patients (44.18%) had a 

diagnosis of AERD. 

The average age of the 150 patients was 52.83 ± 12.28 years. The youngest patient was 

22 years old and the oldest had 83 years. There were seventy-five women (75) and the same 

number of men. Sex ratiowas 50% women and 50% men (1: 1). 

Of the 150 patients with sino-nasal polyposis 38 (25.33%) patients had AERD. Their 

average age was 47.24 ± 13.35, the youngest was 22 years old and the oldest 67. Of the 38 

patients 14 were male and 24 were female. Sex ratio was 1: 1.7 in favor of women. Positive test 

for inhalatory allergens in patients with AERD was registered in 18/38 (47.37%). The test for 

eosinophils in the nasal secretion was positive in 28/38 patients (73.68%). Non-allergic 

eosinophilic rhinitis (NARES) was present in 9/38 (23.68%) patients. 
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Nasal swab for bacteria and fungi was positive in 24/38 patients (63.16%) and in all the findings 

the dominant bacteria was Stapyloccocus aureus. 

In the population with CRSwNP, SIA positive test was registered in 40/150 (30.66%) 

patients, findings of eosinophils in the nasal discharge in 90/150 (60%) patients, and nasalswab 

for bacteria and fungi was positive in 61/150 (40.66%) cases. Non-allergic rhinitis with 

eosinophilia was registered in 62/150 (41.33%) patients. There is a statistically significant 

difference between patients with AERD and the total number of patients with polyps with 

positive prick test (p = 0.013) and a positive test for nasal swabs (p = 0.012 (p˂ 0,05). However, 

there is no statistically significant difference in findings of positive eosinophils in the nasal 

secretions p = 0.119 (p ˃ 0.05) (Fig. 1). 

At the initial endoscopic examination of patients, second degree nasal polyposis was 

diagnosed in 14/38 (63.16%) patients and the third level of polyps in 24/38 patients (36.84%). 

After one year of therapy in 1/38 (2.63%) patients polyps of I degree were registered, in 23/38 

(60.53%) patients - II degree, and in 14/38 (36.84%) patients III degree nasal polyps was 

diagnosed. 

In the total number of patients with nasal polyps, endoscopic findings before treatment 

were: I degree of nasal polyps in 78/150 (52%) patients, II degree in 57/150 (38%) patients and 

III degree of nasal polyps in 15/150 (10%) of patients. After a year of therapy in 29/150 

(19.33%) patients (pts) polyps was not found, while in 121/150 (80.66%) patients polyps were 

diagnosed as (I degree polyps in 87/150 (58%) pts,  II in 29/150 (19.33%) pts, III degree in 5/150 

(3.33%) pts (Figure 2). There is no statistically significant difference in the presence of II and III 

degree of polyposis in endoscopic findings before the initiation of therapy among patients with 

AERD and the total number of patients with nasal polyps (p = 0.89 and p = 0.217,  p˃0,05), but  
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there is a statistically significant difference for I degree polyps (p = 0.042, p˂0,05) in those 

patients. After one year of therapy, endoscopic findings between these two groups are 

statistically significantly different (p = 0.0217, p ˂ 0.05). 

During one year, with the first therapy given at the beginning of the treatment, 10/38 

(26.32%) patients required another round of a twenty-day systemic corticosteroid therapy, a total 

of two rounds during the year. A total of three rounds during the year received 28/38 (73.68%) 

patients. No patient was left on just one round of systemic corticosteroids. 

In the total population of patients with CRSwNP, 36% (54/150) pts received one round of 

therapy, 38.66% (58/150) pts two rounds and 25.33% (38/150) pts received three rounds. 

There is a statistically significant difference between groups of patients with AERD polyps and 

the total number of patients with nasal polyps (CRSwNP) (p = 0.006, p ˂ 0.05). 

Data on previous operations of nasal polyps was registered in 21/38 (55.26%) of AERD 

patients. The largest number of repeated earlier operations, whether in the FESS surgery or 

simple polypectomy is four, and it was registered in one patient 1/38 (2.63%), while three 

previous operations were registered in 7/38 (18.42%) pts, two in 7/38 (18.42%) pts and one in 

6/38 (15.78%) pts. One year after therapy, 29/38 (76.32%) patients opted for FESS surgery. Of 

all the patients suffering from CRSwNP 34/150 (22.66%) pts opted for surgical treatment. There 

is a statistically significant difference in the decision on the operational treatment between the 

two groups for (p = 0, p˂ 0.05). 
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DISCUSSION 

The concept of a single airway and the connection of airway diseases “remodeling" of the upper 

and lower respiratory tract, is confirmed by numerous studies, although it has been known for 

over two millennia. Lichtenstein picturesquely expressed it in the statement that "the nose is a 

part of the lung that is available to the finger" and Galen, in the second century stated that 

"frequent cleaning of the nasal discharge frees the lungs." The best example for this is the 

association of allergic diseases of the respiratory tract which manifests as chronic allergic 

respiratory syndrome - allergic rhinitis and asthma, and the occurrence of chronic rhinosinusitis 

with or without polyps and bronchial asthma. This also confirms the existence of one of the most 

severe forms of the disease, ie. remodeling of the airway: aspirin exacerbated respiratory disease 

(AERD) or ASA Syndrome (1, 2, 3). 

During the research, 86/150 (57.3%) pts complained to the problems with lower 

respiratory tract. In these pts the respiratory function disorder was diagnosed by pulmonologist 

by functional diagnostic tests - body plethysmography and spirometry. Among these patients, 59 

(39.33%) patients had already been diagnosed and treated for bronchial asthma. Prieto et al. (9), 

find bronchial hypereactivity (BHR) in 35% of patients with nasal polyps without clinically 

manifested asthma. Klossek et al (10), discover episodes of disrupted respiratory lung function in 

patients with nasal polyps in 42%, and bronchial asthma in 26% of cases. Settipan (11, 12) states 

in his epidemiological study that 10% of asthmatic patients, who have an associated nasal 

polyps, at the same time develop polyps and asthma, and the others develop nasal polyps first, 

which are then followed by asthma (in a period of 2 to 12 years). Larsen (13) confirmed his 

claims. Our findings in the population tested for nasal polyps confirmed the association of nasal 
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polyps and asthma (57.3% bronchial hypereactivity and 39.33% diagnosed asthma), which is 

consistent with previously published results. 

CRSwNP occurs in 5% of patients with atopic form of bronchial asthma and in 13% of 

patients with non-atopic asthma (9, 10, 13). In the group of patients with severe asthma, among 

the most difficult to control is considered to be aspirin-induced asthma (AIA), in which the nasal 

polyps occurs in 36% -60% of patients (10). 

In our study of 150 patients 38/150 (25.33%) patients were diagnosed with AERD. Out of 

38 patients 14 were men and 24 were women. Sex ratio was 1: 1.7 in favor of women. The mean 

age of patients was 47. Our findings confirm studies alleging that in a population of patients with 

nasal polyps 8-26% of patients have aspirin intolerance. It also shows that in the total population 

of patients with CRSwNP, AERD polyps occurs earlier and is dominant in females. A typical 

patient with aspirin intolerance, asthma and nasal polyps (aspirin exacerbated respiratory disease 

(AERD) or ASA Syndrome) is a women of 30-40 years of age - up to two times more often than 

men as their prevalence is growing over 40 years of age (10, 13). Therefore, many authors 

believe that nasal polyps in middle aged women may indicate aspirin sensitivity and state that 

they are 1.6 times more likely to develop asthma and 2.7 times more likely to develop allergic 

rhinitis (13). 

A positive skin prick test for standard inhaltory allergens was detected in 47,37%, 

patients, which is consistent with studies of BergesGimeno et al., who register positive skin prick 

test in 34% to 64% of pts (3, 11, 12, 14). Although there have been earlier claims that the 

NARES precedes AERD, these studies question that claim, and we registered it in only 23.68%. 

The main characteristic of nasal polyps in patients with asthma or AIA is that these are more 

difficult clinical forms of diffuse nasal polyps, with vast eosinophilia and hypertrophy of the 
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mucosa. Eosinophil count was 15 times higher in AIA patients than in patients with nasal 

polyposis without asthma and 4 times that in ATA. Eosinophilia in nasal discharge was reported 

in 73.68% of patients, as well as in studies of Bochenek et al, who registered it in 90% of pts, 

and also found it in high percentage in blood and sputum (15). In our study there were no 

statistically significant differences in the positive findings of eosinophils in the nasal secretion in 

population with nasal polyps and AERD, which can also be explained by the increased number 

of eosinophilic positive polyps in our population, according to the claims of Lacroix JS et al. (16) 

(Figure 1). 

Nasal polyps and asthma in aspirin exacerbated airway diseases or earlier called ASA 

syndrome, have a long and difficultcourse, despite avoiding NSAIDs. Most patients suffer from 

severe obstruction of the nose, postnasal secretion and loss of smell. They are often complicated 

by infectious bacterial rhinosinusitis with the need for intensive antibiotic therapy, 5-6 times a 

year. Recent studies of Bachert et al (17, 18) have shown that Staphylococcus aureus enterotoxin 

participates in the pathogenesis of a group of patients with nasal polyps by superantigen 

mechanisms.  

The presence of specific IgE detected in multiclonalIgE response in the nasal polyps (IgE 

antibodies to Staphylocoocus aureus enterotoxin (SAEs)) was found in 30-50% of patients with 

nasal polyps and about 60-80% of patients with associated asthma (18, 19, 20). A recent 

prospective study confirms the colonization of middle nasal meatus by Staphylocoocus aureus in 

63.6% of patients with nasal polyps, and their connection with the IgE antibodies to the 

enterotoxin. Bernsein (5) finds in the 50% to 60% of cases the colonization of the middle nasal 

meatus with Staphylocoocus aureus, in the population of patients with nasal polyps. In our study, 

63.16% of patients had a positive bacterial swab. In all patients, Staphylocoocus aureus was 



Aspirin Exacerbated Respiratory Disease 

 

isolated, while other bacteria were not found (Figure 1). There is a significantly positive number 

of bacterial swabs on Staphylocoocus aureus in AERD polyps, in relation to the total number of 

patients suffering from CRSwNP (p = 0.012,  p˂0.05), which confirms earlier claims. 

Endoscopic findings of third degree nasal polyps in 63.16% pts at the beginning of 

treatment and of second degree in 36.84% pts, confirm that AERD is phenotypically the most 

severe form for treatment, with fine-grained, cluster formation, very tough and hard for 

extraction, covered with white-yellowish secretion. When comparing the value of endoscopic 

findings before therapy among patients with AERD and the total number of patients with nasal 

polyps, there is no statistically significant difference in the presence of II and III degree of 

polyps (p = 0.89 and p = 0.217, p ˃ 0.05). There is, however, a statically significant difference 

for I degree polyps (p = 0.042, p ˂ 0.05). First degree polyps was not detected among AERD 

patients, indicating that AERD is most frequently found in II and III degree polyps (Figure 2). 

AERD requires intensive, short-term oral corticosteroid therapy, followed by long-term 

topical corticosteroid therapy. It is necessary to continuously control the patients, at least once a 

month at the beginning of treatment and every three months later with the use of antibiotics, 

leukotrienes, anti-IL-5 therapy, and aspirin desensitization in doses 100-1300mg of aspirin. The 

mode of administration is intranasal or oral (21, 22, 23). Sadly, aspirin desensitization is not 

implemented in our country as well as the confirmation of the diagnosis of aspirin intolerance 

with provocative tests. The study of Scadding GK et al. examined the impact of topical lysine 

aspirin in one nostril and the placebo in the other, in thirteen patients with bilateral polyps 

resistant to corticosteroid therapy. The result of the study was delayed recurrence of polyps and 

the absence of symptoms in 8 patients for a period of 15 months follow-up. Endoscopically, first 

degree polyps were diagnosed (24). 
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The confirmation of continuous treatment is the result of disease control compared to 

initial size of nasal polyps. In fact, at the end of the first year of study, in one patient first degree 

polyps (2.63%) were noted, which was a significant reduction,  60.53% pts had second degree 

polyps, while 36.84% pts had third degree nasal polyps, which is considerably less than at the 

beginning of the study (Figure 6). There was a statistically significant reduction of polyps and 

better therapeutic response among the total population of patients with polyps, in contrary to pts 

with AERD polyps (p = 0.0217, p ˂0.05). This indicates there is resistance to therapy in certain 

number of pts with AERD and a weaker the therapeutic response (Fig. 2). 

The reccurence of polyps, as the most characteristic feature of the disease, is great, so the 

need for systemic corticosteroid therapy as "conservative polypectomy" is common. The study of 

the European Network of aspirin-induced asthma (AIAN) is characterized by 500 aspirin-

sensitive patients, showed that 51% of patients require long-term systemic corticosteroid therapy, 

with inhalatory corticosteroids in average doses of 8 mg per day of prednisone, to control the 

symptoms of the disease (1, 21, 25, 26) .  

In a similar study of 300 AIA patients in the USA, systemic corticosteroids have been 

used for a short period in 45% of patients and these patients had an average of 5.5 episodes of 

rhinosinusitis per year (27). In our research during one year of follow-up, none of the patients 

remained treated with one round of systemic corticosteroid therapy, which lasted 20 days, with 

daily continuous use of nasal corticosteroids. 10/38 (26.32%) patients required another round of 

corticosteroid therapy, a total two rounds during the year. Three rounds during the year received 

28/38 (73.68%) of patients. This explains the high statistically significant difference in terms of a 

large number of repeated therapies in patients with AERD, compared to patients with nasal 

polyps. 
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The high degree of recurrence of the disease and the need for surgical intervention is explained 

by the fact that during the first contact with a patient 21/38 (55.26%) of patients had previously 

undergone surgery. Larsen, Tos et al. state that the recurrence rate of polyps is 75%, while 

Rombaux et al. in 40, 9% pts (21, 28, 29). The largest number of repeated earlier operations, 

whether in the FESS surgery or simple polypectomy is 4, registered in one patient 1/38 (2.63%), 

while three operations previously had 7/38 (18.42%) pts, two 7/38 (18.42%) pts and one 6/38 

(15.78%) pts.  

It is believed that every patient with AERD has an average of more than three FESS 

surgeries during their lifetime, while other references state that every five years from the 

diagnosis of disease an average of one operation is performed (27). Because of constant 

complaints followed by worsening of asthma, regardless of the potentialreduction of nasal polyps 

which are recorded in AERD one year after conservative treatment, 76.32% of patients opted for 

operational procedure at the end of one year of conservative treatment. Another confirmation that 

the AERD is the most severe form of polyposis for treatment, with a high incidence of patients 

opting for surgical treatment is a statistically significant number of patients who choose surgery, 

in relation to total number of cases that is 22.66%. 

 

 

CONCLUSION 

CHRwNP in AERD, is the most severe form of nasal polyps, with statistically significant 

presence of difficult forms of polyps (second and third degree), as well as the need for larger 

number of repeated rounds of systemic corticosteroids during one year and the worst result of 

treatment with a large number of residual polyps, as well as a statistically large number of 
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decision on further surgical treatment. The degree of disease recurrence rate and resistance to 

therapy of this phenotypic form is manifested in a statistically significant, greater number of 

repeated (corticosteroid) rounds during treatment, as well as in the number of previously 

performed operations and decisions about new surgeries. A statistically significant difference of 

this phenotypic form of nasal polyps can be also found in laboratory findings of positive nasal 

swabs for Staphylocoocus aureus and positive prick test with standard inhaltory allergens, while 

there is no statistically significant difference in the findings of eosinophils in the nasal secretions. 
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Fig. 1: Positive skin prick test findings: inhalalatedalergens, eosinophils in the nasal discharge, 

nasal swabs and the existence of non-allergic eosinophilic rhinitis among patients with nasal 

polyps and polyposis with AERD. 

 

 

 

 

 

Fig. 2: Endoscopic findings in the total number of patients suffering from sino-nasal polyposis 

and polyposis with AERD before and after treatment for a period of one year. 


