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Abstract
Aim: Chronic rhinosinusitis with nasal polyps (CRSwNP) is a heterogeneous inflammatory disease frequently associated with asthma, particularly severe 
asthma, which may influence disease phenotype and prognosis. However, real-world data on how severe asthma affects the clinical, inflammatory, and 
radiological features of CRSwNP remain limited.
Methods: This single-center, retrospective, observational cohort study included adult patients diagnosed with CRSwNP between January 2020 and June 2024. 
Patients were classified according to the presence or absence of comorbid severe asthma, defined by Global Initiative for Asthma (GINA) criteria. Demographic 
characteristics, comorbidities, inflammatory biomarkers (peripheral blood eosinophil count [PBEC] and serum total IgE), symptom burden (VAS and SNOT-22), 
and radiological severity assessed by the Lund–Mackay (LM) score were compared between groups.
Results: Among 52 patients included, 37 (71.2%) had comorbid severe asthma. Patients with severe asthma showed significantly higher PBEC (p = 0.045), 
while serum total IgE levels were comparable between groups. Obesity (65.7% vs 26.7%, p = 0.012) and nonsteroidal anti-inflammatory drug–exacerbated 
respiratory disease (NERD) (45.9% vs 6.7%, p = 0.006) were more prevalent in the asthma group. In contrast, symptom severity and radiological disease extent 
did not differ significantly.
Conclusion: CRSwNP patients with comorbid severe asthma display a distinct phenotype marked by increased systemic eosinophilia and higher rates of NERD 
and obesity, despite similar symptom burden and radiological severity. These findings support integrating asthma severity and inflammatory biomarkers into 
multidimensional risk stratification and personalized management of CRSwNP.
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Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is a 
heterogeneous, chronic inflammatory disease of the upper 
airway characterized by bilateral inflammatory nasal polyps 
originating from the mucosa of the nasal cavity and paranasal 
sinuses.1 According to the European Position Paper on 
Rhinosinusitis and Nasal Polyps 2023 (EPOS 2023), CRSwNP 
is defined by the presence of at least two sinonasal symptoms 
persisting for a minimum of 12 weeks, with nasal obstruction/
congestion or nasal discharge being mandatory, accompanied 
by facial pain/pressure and/or a reduction or loss of the sense 
of smell, together with the detection of bilateral nasal polyps 
on nasal endoscopy and/or characteristic changes on computed 
tomography (CT) imaging.2

With an estimated prevalence of approximately 1–4% in the 
general population, CRSwNP represents a substantial clinical and 
socioeconomic burden because of its chronic course, tendency 
to recur, and frequent refractoriness to standard therapies.1,2 
Despite guideline-directed intranasal corticosteroid therapy 
and endoscopic sinus surgery (ESS), a considerable proportion 
of patients experience persistent symptoms, recurrent polyp 
formation, and the need for multiple surgical interventions.2,3 
This recurrent disease course often necessitates repeated use 
of systemic corticosteroids and leads over time to increased 
morbidity related to cumulative corticosteroid exposure and 
associated adverse effects.4,5 These features underscore 
the heterogeneity of CRSwNP and explain why responses to 
standard treatments vary markedly among patients.
Asthma is one of the most common and clinically relevant 
comorbidities in CRSwNP and represents a prototypical 
example of the “united airway disease” concept.6 This concept 
assumes that inflammation of the upper and lower airways is 
driven by shared pathogenetic mechanisms and constitutes 
different clinical manifestations of a single disease spectrum. 
Epidemiological data indicate that the prevalence of asthma 
among patients with CRSwNP may reach 45–70%, whereas 
CRSwNP is observed more frequently in patients with asthma, 
particularly adult-onset and severe asthma, than in the general 
population.6,7

In patients in whom asthma coexists with CRSwNP, sinonasal 
symptoms are more severe, health-related quality of life is more 
markedly impaired, systemic corticosteroid requirements are 
higher, and the likelihood of undergoing surgical intervention is 
increased.6 Conversely, the presence of CRSwNP is associated 
with poorer asthma control, a higher frequency of exacerbations, 
and a more pronounced decline in lung function.8

Nonsteroidal anti-inflammatory drug–exacerbated respiratory 
disease (NERD) represents one of the most severe and prototypical 
forms of united airway disease, characterized by the coexistence 
of CRSwNP, asthma, and intolerance to nonsteroidal anti-
inflammatory drugs (NSAIDs).9 In this patient group, nasal polyps 
typically follow a more aggressive course, recur early after surgery, 
and exhibit marked treatment resistance. The presence of NERD 
is therefore recognized as a strong risk factor for severe disease 
and poor prognosis in CRSwNP.8,9

One of the principal mechanisms linking CRSwNP and asthma is a 
shared type 2 (T2) inflammatory endotype.10 In Western countries 
and in many Asian populations, CRSwNP is predominantly 

characterized by T2 inflammation, marked by eosinophilic 
infiltration, increased total and local immunoglobulin E (IgE) 
levels, and overexpression of cytokines such as interleukin-4, 
-5, and -13.11 T2-high inflammation is associated with a more 
severe disease course, an increased risk of postoperative 
recurrence, greater systemic corticosteroid requirements, and a 
poorer response to conventional therapies.11 This inflammatory 
profile appears to be particularly pronounced in patients with 
CRSwNP and severe asthma, who constitute the most difficult-
to-treat patient subgroup.11,12

In current clinical practice, disease severity and treatment 
outcomes in CRSwNP are increasingly assessed using 
multidimensional measures that integrate structural, 
symptomatic, inflammatory, and treatment-related parameters. 
The Lund–Mackay (LM) score derived from CT provides an 
objective measure of sinus involvement and is associated 
with disease extent and the likelihood of requiring surgery.2,13 
Symptom burden and health-related quality of life are commonly 
assessed using the 22-item Sino-Nasal Outcome Test (SNOT-
22), which is widely used as a core patient-reported outcome 
measure in CRSwNP studies.2,14

Inflammatory biomarkers, such as peripheral blood eosinophil 
counts (PBEC) and serum total IgE levels, are gaining increasing 
importance in defining disease phenotypes, predicting prognosis, 
and identifying candidates for targeted biologic therapies.10 
In addition, a history and number of prior polypectomies are 
considered pragmatic indicators of long-term recurrence risk 
and treatment refractoriness.4

Although the coexistence of CRSwNP and asthma has been 
extensively described in the literature, real-world data remain 
limited regarding the extent to which the presence of 
severe asthma (SA) modifies the clinical, laboratory, 
and radiological characteristics of CRSwNP.6,10 A clearer 
understanding of how asthma severity influences sinonasal 
disease burden, inflammatory biomarkers, surgical recurrence, 
and treatment resistance is essential to improve patient risk 
stratification and to develop more individualized treatment 
strategies.9

This study classified patients into two main groups based on 
the presence or absence of asthma. All patients with asthma 
were further categorized as having SA according to the Global 
Initiative for Asthma (GINA) criteria.15 Clinical characteristics, 
laboratory findings, and paranasal sinus computed tomography 
(PNS CT) parameters were compared between these groups.

Materials and Methods
Study Design 
This study was designed as a single-center, retrospective, 
observational cohort study including patients diagnosed with 
CRSwNP between January 2020 and June 2024. Patients were 
categorized into two groups based on the presence or absence 
of asthma; all patients with asthma were defined as having 
SA according to the GINA guidelines.15 Clinical, laboratory, and 
radiological characteristics were compared between the two groups.

Patients Population
Patients aged 18 years and older who were diagnosed with 
CRSwNP according to the criteria of EPOS 2023  were included 
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in the study.2 Based on comprehensive clinical and laboratory 
evaluations, all patients were classified into two main groups 
according to the GINA criteria: those with comorbid SA and 
those without asthma. GINA 2025 , SA was defined as asthma 
that requires treatment with high-dose inhaled corticosteroids 
in combination with a second controller and/or systemic 
corticosteroids to prevent it from becoming uncontrolled, or 
that remains uncontrolled despite this optimized therapy.15 
Patients with concomitant conditions that could influence 
type 2 inflammation and alter disease phenotype—such as 
hypereosinophilic syndrome, eosinophilic granulomatosis with 
polyangiitis (EGPA), and allergic bronchopulmonary aspergillosis 
(ABPA)—were excluded from the study.

Clinical, Laboratory, and Radiological Assessment
Patients’ demographic characteristics -age, gender, and body 
mass index (BMI)- and accompanying comorbidities (NERD 
and obesity), as well as serum total IgE levels and PBEC, were 
retrospectively recorded from the hospital database.
In addition, as part of the clinical evaluation performed at the initial 
outpatient visit, symptom severity was assessed using the Visual 
Analog Scale (VAS) and the SNOT-22, and PNS CT images were 
analyzed. LM scoring was performed based on PNS CT findings 
according to Supplementary Table 1.13 The VAS was evaluated 
such that a score of 0 represented the absence of symptoms, 
whereas a score of 10 indicated very severe symptoms.16

The SNOT-22 was administered using a validated 22-item 
patient-reported outcome measure that assesses sinonasal 
symptoms and health-related quality of life over the preceding 
two weeks, with each item scored on a scale from 0 to 5 
(Supplementary Table 2).14 

Ethical Approval
This study was approved by the Ethics Committee of 

Süreyyapaşa Chest Diseases and Thoracic Surgery Training and 
Research Hospital (Date: 2024-10-31, No: 2024-28).

Statistical Analysis
Statistical analyses were performed using the trial version 
of SPSS software version 22.0 (SPSS Inc., Chicago, IL, USA). 
The normality of distribution for quantitative variables was 
assessed using the Kolmogorov–Smirnov and Shapiro–
Wilk tests. Comparisons between independent groups were 
conducted using the independent samples t-test for normally 
distributed variables and the Mann–Whitney U test for non-
normally distributed variables. Associations between categorical 
variables were evaluated using the chi-square test. Descriptive 
statistics for normally distributed quantitative variables 
were presented as mean ± standard deviation, whereas non-
normally distributed quantitative variables were expressed 
as median (minimum–maximum). Categorical variables were 
summarized as frequencies and percentages. A p-value < 0.05 
was considered statistically significant.

Reporting Guidelines
This study was conducted and reported in accordance with 
the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines for observational studies.

Results
A total of 52 patients diagnosed with CRSwNP were included 
in the study. The mean age of the patients was 47.76 ± 11.03 
years, and 24 (46.2%) were female. The mean BMI was 37.05 ± 
14.02 kg/m². Comorbid SA was present in 37 patients (71.2%), 
whereas 15 patients (28.8%) had no asthma. In the overall 
cohort, the prevalence of atopy was 50%, and the prevalence of 
NERD was 34.6%. The median PBEC was 470 cells/µL (range, 
20–6370), and the median serum total IgE level was 362 IU/

With asthma
n: 37

Without asthma
n: 15 p value

Age, years, mean ± SD 49.35 ± 10.45 43.86 ± 11.83 0.105

Gender,female, n (%) 20 (54.1) 4 (26.7) 0.067

Obesity, n (%) 23 (65.7) 4 (26.7) 0.012

Presence of atopy, n (%) 18 (50) 8 (53.3) 0.536

Presence of NERD, n (%) 17 (45.9) 1 (6.7) 0.006

PBEC, cells/µL, median (min-max) 620 (20-6370) 370 (100-1380) 0.045

Total IgE, IU, median (min-max) 363 (30-3438) 340 (23-1249) 0.840

VAS nasal congestion score, median (min-max) 9 (0-10) 9 (7-10) 0.305

VAS loss of smell score,
Median (min-max) 10 (0-10) 9 (0-10) 0.873

VAS facial pressure/pain score, mean ± SD 4.64 ± 3.52 6.16 ± 3.83 0.301

SNOT-22 score, mean ± SD 67.61 ± 19.98 66.60 ± 18.56 0.870

History of polypectomy, n (%) 13 (36.1) 22 (61.1) 0.639

Number of polypectomies, n (%) 3 (0-8) 2 (1-5) 0.721

Abbreviations: SD = Standart Deviation; NERD = Non-steroidal anti-inflammatory drug–exacerbated respiratory disease; PBEC 
= Peripheral Blood Eosinophil Count ; Ig= Immunoglobulin; VAS = Visual Analog Scale ; SNOT-22 = Sinonasal Outcome Test-22.

Table 1. Comparison of demographic, clinical, and inflammatory characteristics of patients with chronic rhinosinusitis with nasal 
polyps according to asthma status
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mL (range, 23–3438). Obesity was present in 51.9% of the 
patients, and 67.3% had a history of prior polypectomy, with 
a mean number of polypectomies of 2.86 ± 2.04. The mean 
SNOT-22 score was 67.28 ± 19.32. On PNS CT, the mean total 
LM score was 14.43 ± 6.92 (Supplementary Table 3).

Comparison of Patients With Severe Asthma and Without 
Asthma
The mean age of CRSwNP patients with comorbid SA was 
49.35 ± 10.45 years, whereas it was 43.86 ± 11.83 years in 
those without asthma; no statistically significant difference 
in age was observed between the groups (p: 0.105). Although 
the proportion of female patients was higher in the SA group, 
this difference did not reach statistical significance (54.1% vs 
26.7%; p: 0.067).
The prevalence of obesity was significantly higher in patients 
with SA (65.7%) compared with those without asthma (26.7%) 
(p = 0.012). Similarly, NERD was detected in 45.9% of patients 
with SA, whereas the prevalence was only 6.7% in the non-
asthma group (p = 0.006). There was no significant difference 
between the groups with respect to atopy (p = 0.536).
The PBEC was significantly higher in patients with SA (620 [20–
6370] vs 370 [100–1380] cells/µL; p:0.045). In contrast, serum total 
IgE levels were comparable between the two groups (p: 0.840).
With regard to symptom severity, no statistically significant 
differences were observed between the groups in VAS scores 
for nasal congestion, loss of smell, or facial pressure/pain, nor 
in SNOT-22 scores (all comparisons p > 0.05). The mean total 
LM scores were also similar between patients with and without 
asthma (14.76 ± 7.48 vs 13.76 ± 5.87; p: 0.677), and no significant 
differences were found in sinus-specific subscores (Table 1). The 
detailed data are provided in Supplementary Tables 3-5.

Discussion
In this single-center real-world cohort, we evaluated the impact 
of comorbid SA on the clinical, inflammatory, and radiological 
characteristics of patients with CRSwNP. The demographic and 
disease-related features of our cohort were largely consistent 
with those reported in large surgical series, real-world 
registries, and biologic clinical trial populations, supporting 
the external validity of our findings.1,6-10 In particular, the close 
resemblance of baseline disease burden and patient profiles to 
those described in large-scale real-world registries suggests 
that our study population is representative of a tertiary-care, 
biologic-eligible CRSwNP cohort.17

The high prevalence of comorbid SA in our cohort (71.2%) lies 
at the upper end of reported ranges and indicates enrichment 
for more severe, type 2–high disease. This observation is in line 
with data from tertiary referral centers and biologic clinical trial 
screening populations.3,8,9,17 Similarly, the observed prevalence 
of NERD (34.6%) supports the concept that asthma–CRSwNP 
comorbidity may be associated with a more refractory “united 
airways” phenotype.18

From an inflammatory perspective, the significantly higher PBEC 
observed in patients with comorbid SA, in contrast to comparable 
serum total IgE levels between groups, is noteworthy. This finding 
is consistent with real-world studies suggesting that eosinophilia 
may represent a more sensitive marker of type 2 inflammatory 

burden in asthma-associated CRSwNP than total IgE alone.5,12,14,19 
The absence of a parallel increase in total IgE further underscores 
the heterogeneous nature of type 2 inflammation and highlights 
the limitations of relying on a single biomarker to fully characterize 
disease biology.
In addition, the significantly higher prevalences of NERD and 
obesity in the severe asthma group reveal a clinically relevant 
clustering of comorbidities. The coexistence of asthma, 
eosinophilia, NERD, and metabolic comorbidities is consistent 
with the concept of a more severe, type 2–high, and treatment-
refractory united airway phenotype.4,14,16-18 Recent studies have 
also emphasized the potential role of obesity in modulating 
disease severity and response to biologic therapies in CRSwNP, 
further enhancing the clinical relevance of our findings.17-19

Despite these inflammatory and comorbidity-related 
differences, baseline symptom burden and radiologic disease 
extent did not differ significantly between patients with 
and without asthma. Comparable SNOT-22 scores, VAS 
symptom assessments, and LM scores across groups are in 
agreement with findings from large real-world registries and 
observational studies.3,10,11,15,17 These observations suggest that 
cross-sectional symptom- and CT-based measures may not 
adequately reflect biological aggressiveness or long-term risk 
in asthma-associated CRSwNP.
In this context, longitudinal data from the literature provide 
important insights. Previous studies have demonstrated that the 
presence of asthma increases postoperative recurrence risk and 
amplifies the prognostic impact of eosinophilia in CRSwNP.6,13,15 
More recent analyses and predictive modeling studies have further 
identified asthma as an independent risk factor for disease 
recurrence and persistence.17,18 Although long-term outcomes were 
not assessed in the present study, the enrichment of eosinophilia, 
NERD, and obesity within the SA subgroup supports the hypothesis 
that these patients may follow a more aggressive and recurrence-
prone disease course over time.
From a clinical perspective, our findings indicate that risk 
assessment in CRSwNP should not be limited to traditional 
severity metrics such as SNOT-22 and LM  scores. Incorporating 
asthma severity, systemic inflammatory biomarkers, and key 
comorbidities into a multidimensional evaluation framework 
may improve risk stratification and facilitate earlier and more 
individualized transitions to targeted biologic therapies.3,8,10,17-19

Limitations
This study has several limitations. Its retrospective, single-
center design may limit generalizability and introduce selection 
bias. In addition, the relatively small sample size—particularly 
in the non-asthma group—and the lack of longitudinal follow-
up data preclude direct assessment of postoperative recurrence 
and long-term treatment outcomes.

Conclusion
Patients with CRSwNP and comorbid severe asthma exhibit a 
distinct inflammatory and comorbidity profile characterized by 
higher peripheral eosinophil counts and increased prevalence 
of NERD and obesity, despite comparable symptom burden 
and radiological severity. These findings underscore the 
importance of incorporating asthma severity and systemic 
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inflammatory markers into multidimensional risk stratification 
and personalized management strategies for CRSwNP.
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