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Abstract

The aim of this study was, firstly, to classify patients with chronic rhinosinusitis with nasal polyps (CRSWNP) and chronic rhinosinusitis without
nasal polyps (CRSsNP) into inflammatory endotypes and, secondly, to investigate the relationships between blood and tissue eosinophilia and
clinical outcomes in CRSWNP, including disease severity, and recurrence. This cross-sectional, observational, nonrandomized study has been
realized between January 2023-December 2024 enrolling a sample of 469 consecutive patients with chronic rhinosinusitis, of which 239 patients
with CRSWNP and 230 patients with CRSsNP. The classification of CRSWNP and CRSsNP into inflammatory endotypes was performed by
analyzing the levels of blood and tissue eosinophilia. The prevalence of asthma and allergy to nonsteroidal anti-inflammatory drugs (NSAIDs)
in the two groups was also analyzed. In the group of patients with CRSWNP, the severity of the disease and the level of quality of life impairment
were evaluated, depending on the degree of tissue eosinophilia. The importance of the association between blood vs. tissue eosinophilia and
the relapse of CRSWNP was also assessed. The proportion of patients with elevated blood eosinophil levels was higher in CRSWNP than
CRSsNP (17.4% vs. 4.35%). Tissue eosinophilia was identified in 163 of 235 (69.4%) patients with CRSWNP compared with 29 of 230 (12.6%)
patients with CRSsNP. From an inflammatory perspective, revision surgery was strongly associated with tissue eosinophilia. In contrast,
elevated blood eosinophil levels were only moderately associated with revision surgery.
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=& Introduction

Chronic rhinosinusitis (CRS) is a condition characterized
by sustained symptomatic, nasal and paranasal inflammation.
CRSwNP is present in almost 4% of patients and it is
correlated with a remarkable impaired overall well-being
related to health status [1-3]. Typical manifestations of
CRS are rhinorrhea (anterior or posterior nasal drip), nasal
obstruction, facial pain/pressure, decreased/loss of sense
of smell [4, 5].

Current European Position Paper on Rhinosinusitis
and Nasal Polyps 2020 (EPOS2020) differentiate CRS in
two phenotypes based on nasal endoscopic findings in
chronic rhinosinusitis with nasal polyps (CRSwNP) and
chronic rhinosinusitis without nasal polyps (CRSsNP) [4].
Endotypically, CRSwNP is more often associated with type 2
eosinophilic inflammation, while CRSsNP is considered
as type 1 and type 3 inflammation with neutrophils and
increased levels of tumor necrosis factor-alpha (TNF-a),
interleukin (IL)-8, IL-6, IL-17 [2, 6, 7]. Type 2 inflammation
is defined by immunoglobulin E (IgE), eosinophilic
inflammation and the cytokines (IL-4, IL-5, IL-13) [8, 9].
It is known that type 2 inflammation is associated with

CRSwNP and asthma. It is important to highlight that patients
with mixed T1, T2 endotype inflammation exhibited the
highest rate of asthma comorbid in patients with CRSwNP,
whereas this association was not observed in patients with
CRSsNP [10, 11].

Early studies reported that nasal polyps are characterized
by high levels of TL-5, in particular in allergic and eosinophilic
CRSwNP, pointed out IL-5 as an important survival factor
for eosinophils in nasal polyp tissue [2, 12, 13]. Subsequent
investigations across different population confirmed the
widespread correlation between eosinophilic inflammation
and IL-5 in CRSwNP, reinforcing its main role in type 2
inflammation [6, 14—18]. Clinical trials which used anti-
IL-5 monoclonal antibodies therapy with Reslizumab and
Mepolizumab showed significant reduction of nasal polyp
size in 50-60% of cases with IL-5 levels from nasal secretion
as a potential biomarker of treatment response [19-23]. The
mechanism of action of Reslizumab and Mepolizumab
involves binding to IL-5, which suppresses IL-5 activity
by preventing the interaction with the IL-5 receptor [21].
Reslizumab, which specifically binds to IL-5 limit eosinophil
differentiation, activation, chemotaxis and survival resulting in

This is an open-access article distributed under the terms of a Creative Commons Atribution-NonCommercial-ShareAlike 4.0 International Public
License, which permits unrestricted use, adaptation, distribution and reproduction in any medium, non-commercially, provided the new creations
are licensed under identical terms as the original work and the original work is properly cited.



694

Alex lulian Milea et al.

decreased eosinophilic inflammation [24, 25]. Mepolizumab
is a monoclonal antibody targeting IL-5, preventing its
interaction with IL-5 receptors on eosinophils, mast cells
(MCs) and other target cells, which results in selective
suppression of eosinophilic inflammation [26, 27].

In CRSwWNP, inflammation differs depending on the
regional characteristics and race. There are studies which
reported that in Western countries were eosinophils in nasal
polyps in 70-90% of CRSWNP [2, 17, 28-30]. In Korea and
Japan, it has been reported that less than 50% of patients
with CRSwWNP had eosinophilic inflammation in nasal
polyps [31-34]. In China, nasal polyps are positive for
IL-5 in 32.47% of patients with CRSwNP [35].

Several pathways are involved in the local recruitment,
retention, survival, and activation of eosinophils. Their
selective recruitment contains cell surface adhesion molecules
such as B; integrins, B, integrins and P-selectin, which bind
to their ligands [P selectin glycoprotein ligand-1 (PSGL-1)
or cluster of differentiation (CD)162, intercellular adhesion
molecule-1 (ICAM-1) or CD54, vascular cell adhesion
molecule-1 (VCAM-1) or CD106] expressed on the inflamed
sinus mucosal endothelium [36-39].

The histological features of nasal polyps contain infiltration
of eosinophils in eosinophilic nasal polyps and the basement
membrane (BM) is thick, while non-eosinophilic nasal
polyps consist of infiltration of inflammatory cells, which
mostly are lymphocytes and plasma cells and the BM is
thinner [32].

Some studies have investigated the regional variation
of eosinophilia in sinonasal cavity and even fewer have
assessed its association with both longitudinal and cross-
sectional clinical outcomes in CRS [40, 41]. Eosinophilic
cationic protein (ECP) is a granule protein that exhibits
important correlation with cytokines such as IL-13, IL-5,
chemokines such as eotaxin-3 [CC motif chemokine ligand 26
(CCL)26] and eotaxin-2 (CCL24)], peripheral blood and
tissue eosinophil levels. It has been reported that ECP level
in uncinate tissue was lower than in nasal polyps. ECP levels
from uncinate tissue were associated with type 2 mediators
(eotaxins, IL-13) and radiographic severity [40—42].

Coexistence of eosinophilia and nasal polyps during sinus
surgery has been associated with increased postoperative
medication requirements, more frequent recurrences and
subsequent revision procedures [43—47]. Appropriately,
accurately spotting high-risk patients for relapse is crucial
for an individualized management approach. With the
enlargement of therapeutic perspective of biological
agents, which are targeting key pathways if eosinophilic
inflammation, to recognize those patients which are more
susceptible to pathogenic eosinophilic processes is now
regarded as a key consideration in clinical practice [48-50].

Aim

The aim of this study was, first, to classify patients with
CRSwNP and CRSsNP into inflammatory endotypes based
on blood and tissue eosinophil levels and, second, to
investigate the relationships between blood and tissue

eosinophilia and clinical outcomes in CRSwNP, including
disease severity, and recurrence.

= Patients, Materials and Methods

This cross-sectional, observational, nonrandomized study
has been realized between January 2023—December 2024
enrolling a sample of 469 consecutive patients with CRS,
of which 239 patients with CRSwWNP (group A) and 230
patients with CRSsNP (group B), treated with functional
endoscopic sinus surgery (FESS). Four patients initially
classified as having CRSWNP were excluded after
histopathological (HP) examination identified other
pathologies, leaving a total of 465 patients included in the
study. Patients were identified in the Easy Medical computer
system. This sample is representative of patients with
CRSwWNP and CRSsNP diagnosed and treated at the
Department of Otorhinolaryngology and Head and Neck
Surgery, Sf. Maria Hospital, Bucharest, Romania. All patients
satisfied criteria defined by EPOS2020 for CRSwNP and
CRSsNP. Prior to hospital admission, all patients underwent
cranial computed tomography (CT) scanning; upon
admission, each patient had a nasal endoscopic examination,
nasal exudate sampling under endoscopic guidance, and
blood sample collection. Asthma was diagnosed by a
pulmonologist based on peak expiratory flow measurements,
and nonsteroidal anti-inflammatory drug (NSAID) intolerance
was determined using serum-specific IgE testing and/or skin
prick testing. Patients with blood eosinophil value higher
than 0.6x10°/uL were considered to have eosinophilia.

Disease severity was evaluated using endoscopic
assessment of nasal polyp size using the Meltzer grading
system and by radiological assessment using the Lund—
Mackay scoring system. Assessment of quality of life (QoL)
impairment was performed using the Sinonasal Outcome
Test-22 (SNOT-22) questionnaire.

Biopsy samples were collected from sinonasal mucosa
and nasal polyps during surgical procedures and the research
assessed the presence and density of eosinophils within
the biopsy sample. Sinonasal mucosal specimens were
consistently collected during FESS from the ethmoid sinuses,
specifically from the area lateral to the middle turbinate
at the level of the ethmoid bulla or the suprabullar recess.
After collection, tissues were fixed in formalin and embedded
in paraffin, sectioned at4 um and stained with Hematoxylin—
Eosin (HE) for HP evaluation and eosinophil quantification.
An experienced hospital pathologist performed the HP
evaluation and eosinophil quantification of tissue. Eosinophils
were quantified on HE-stained sections by evaluating the
whole field of the specimen at 200x magnification. Based
on eosinophil count, tissue eosinophilia was categorized as
absent, rare, or frequent. Blinding to clinical information
was not performed, as tissue specimens were processed
in accordance with standard pathology practice.

Statistical analysis was carried out using GraphPad Prism
9.3.0. Proportions are presented with 95% confidence intervals
(CIs) calculated using the exact binomial (Clopper—Pearson)
method. Categorical data are shown as frequencies and
percentages, while continuous data are reported as mean
+ standard deviation (SD). Associations between tissue
eosinophil grade (absent/rare/frequent) and disease severity
measures (Meltzer endoscopic grade and Lund—Mackay
score) and QoL (SNOT-22) were evaluated using Spearman’s
rank correlation and the Kruskal-Wallis test. Group
comparisons of SNOT-22 by comorbidity status (asthma,
NSAID-exacerbated disease) were performed using the
Mann—Whitney U-test. Associations with revision surgery
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status were analyzed using Fisher’s exact test, and odds
ratios (ORs) were reported. A p-value <0.05 was considered
statistically significant.

= Results
Demographic data and comorbidities

A total of 465 patients meet inclusion criteria for this
study. CRSwNP was present in 235 patients (group A) and
CRSsNP in 230 patients (group B). In this study, 52% were
men (245 patients) and 48% were women (223 patients).
CRSwNP was more frequent in men (62%, n=146 patients)
than women (38%, n=89 patients). While among patients
with CRSsNP, women (57%, n=132 patients) were more
often than men (43%, =98 patients). Average age was almost
the same, such as in group A it was 48 years and in group B
it was 47 years.

Asthma was reported in 30% of patients with CRSWNP
and in 3% of patients with CRSsNP. Allergy to NSAIDs
had 19% of patients from group A. Among patients with
CRSsNP (group B) the allergy to NSAIDs was absent.
Previous sinus surgery was performed in 40% of the patients
with CRS and nasal polyps and only in 5% of those with
CRSsNP (Table 1).

Laboratory outcomes

The proportion of patients with elevated blood eosinophil
levels was higher in CRSwNP than CRSsNP (17.4% vs.
4.35%), and this difference was statistically significant
(Fisher’s exact test, p<0.0001).

Figure 1 — Presence
Hematoxylin—Eosin (HE) staining: (A-C) %200.

Endoscopic, imaging, and quality of life
results in CRSwWNP group

The mean polyposis grade in the 235 patients analyzed
using the Meltzer grading system was 2.72+0.85.

The radiological evaluation based on the Lund—Mackay
scale showed a mean score of 15.8+5.43.

Assessment of QoL using the SNOT-22 questionnaire
demonstrated a mean score of 36+18.4; 28.1% of patients
had scores >50 (Table 2).

Table 2 — Distribution of endoscopic, radiological and
quality of life outcomes

Characteristics Value (n=235); n (%)

Nasal polyposis grade, mean + SD 2.72+0.85
Lund—Mackay scale, mean + SD 15.845.43
SNOT-22 score, mean + SD 36+18.4
SNOT-22 scores 250 [%] 28.1

n: No. of cases; SD: Standard deviation; SNOT-22: Sinonasal Outcome
Test-22.

Staphylococcus aureus was isolated from nasal swabs
in 20 of 235 patients with CRSwNP [8.5%, 95% CI: 5.2—
12.9%] and in 10 of 230 patients with CRSsNP (4.3%,
95% CI: 2.1-7.8%). Although S. aureus colonization was
more frequent in CRSWNP, the difference did not reach
statistical significance (y°=2.68, p=0.0598; OR 2.140).

Table 1 — Patient demographics and associated

comorbidities
Characteristics CRSwNP CRSsNP
(n=235); n (%) (n=230); n (%)
Age, mean + SD [years] 51.46+14.04 47.29+15.18
Male 146 (62%) 98 (43%)
Female 89 (38%) 132 (57%)
Asthma 70 (30%) 6 (3%)
NSAIDs 45 (19%) 0
Previous sinus surgery 95 (40%) 12 (5%)

CRSsNP: Chronic rhinosinusitis without nasal polyps; CRSwWNP: Chronic
rhinosinusitis with nasal polyps; n: No. of cases; NSAIDs: Non-steroidal
anti-inflammatory drugs; SD: Standard deviation.

Histopathological findings

Tissue eosinophilia was identified in 163 of 235 patients
with CRSWNP (69.4%; 95% CI: 63.5-75.3%), compared
with 29 of 230 patients with CRSsNP (12.6%; 95% CI: 8.3—
16.9%). This difference was highly statistically significant
(¢°*=152.1, p<0.0001), with an OR of 15.69, indicating a
markedly higher likelihood of tissue eosinophilia in CRSwNP.

Among CRSwNP patients, eosinophils were absent
in 30.6%, rare in 10.6%, and frequent in 58.7% of cases
(Figure 1, A-C).

g =

Frequent eosinophils.

Distribution of variables based on CRSwNP
severity (endoscopic, imaging, and QoL
results)

When stratified by tissue eosinophil grade, significant
differences were observed.

Endoscopic disease severity increased significantly with
higher tissue eosinophil levels. The mean Meltzer grade rose
from 1.99+0.62 in patients without eosinophils to 2.36+0.64
in those with rare eosinophils and 3.16+0.68 in those with
frequent eosinophils (Kruskal-Wallis H=98.86, p<0.0001)
(Figure 2).

Radiological severity showed a similar pattern. The mean
Lund-Mackay score increased from 11.2243.60 (absent) to
13.36+4.16 (rare) and 18.59+4.53 (frequent) (H=92.68,
<0.0001) (Figure 3).

QoL impairment also increased with tissue eosinophil
burden. Mean SNOT-22 scores were 20.4949.02 in the absent
group, 27.80+11.97 in the rare group, and 45.44+16.69 in
the frequent group (H=96.38, p<0.0001) (Figure 4).
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Figure 2 — Distribution of Meltzer polyp grades
according to tissue eosinophilia status.
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Figure 3 — Lund—Mackay radiological scores according
to tissue eosinophilia status.
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Figure 4 — Quality of life impairment (SNOT-22 score)
according to tissue eosinophilia status. SNOT-22:
Sinonasal Outcome Test-22.

Frequent

Asthma was present in 30% of patients and NSAID
allergy in 19%.

Patients with asthma had significantly worse QoL
than those without asthma (SNOT-22: 55.29+12.26 vs.
27.62+13.67, p<0.0001) (Figure 5).

Similarly, patients with NSAID allergy had higher
SNOT-22 scores (58.64+11.18 vs. 30.66+15.44, p<0.0001)
(Figure 6).

Comparison between primary and revision

surgery in CRSwNP

Patients undergoing revision surgery differed significantly
from those undergoing primary surgery across several clinical,
endoscopic, radiological, and inflammatory parameters.
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Figure 5—SNOT-22 score distribution by asthma status
in chronic rhinosinusitis with nasal polyps. SNOT-22:
Sinonasal Outcome Test-22.
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Figure 6 — Quality of life assessed by SNOT-22 in
relation to NSAID intolerance in chronic rhinosinusitis
with nasal polyps. NSAIDs: Non-steroidal anti-
inflammatory drug; SNOT-22: Sinonasal Outcome
Test-22.

Asthma was more frequent among patients requiring
revision surgery (45.3%) compared with those undergoing
primary surgery (19.3%), and this difference was statistically
significant (OR 3.716, p<0.0001). Similarly, NSAID allergy
was more prevalent in the revision group (34.7% vs. 8.6%,
OR 7.292, p<0.0001).

Endoscopic severity was higher in the revision group,
with a mean Meltzer grade of 3.18+0.71 compared with
2.414£0.79 in the primary surgery group (p<0.0001).
Radiological severity followed the same pattern, with higher
Lund-Mackay scores in revision cases (18.75+4.64 vs.
13.79+5.01, p<0.0001).

QoL was significantly worse in patients undergoing
revision surgery, with higher SNOT-22 scores compared to
primary surgery patients (46.35£16.91 vs. 29.01+16.00,
p<0.0001).

From an inflammatory perspective, revision surgery
was strongly associated with tissue eosinophilia. Frequent
tissue eosinophilia was markedly more prevalent among
patients undergoing revision surgery compared with
those undergoing primary surgery (90.5% vs. 37.1%,
p<0.0001).

In contrast, elevated blood eosinophil levels were only
moderately associated with revision surgery, being more
common in revision cases than in primary surgery cases
(34.7% vs. 12.1%, OR 3.85, p<0.0001).
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= Discussions

CRS is a common, persistent inflammatory disease of
the upper airways, with an estimated prevalence of about
10% worldwide, while the prevalence of CRSwNP is
approximately 4% worldwide [51].

Despite not being life-threatening, the high global
prevalence of CRS results in marked QoL impairment and
a considerable socioeconomic burden [52, 53].

CRSwNP is predominantly characterized by a type 2
inflammatory response [10] largely driven by IL-4, IL-5,
and IL-13. Markers signaling type 2 inflammation include
periostin, IgE, thymus and activation-regulated chemokine,
eotaxin-3, and ECP. The nasal mucosa in CRSwNP
is enriched with eosinophils, MCs, T helper 2 (Th2)
lymphocytes, type 2 innate lymphoid cells (ILC2s), and
hyperplastic goblet cells, among other inflammatory and
structural cells [54, 55].

Disease severity has been shown to correlate with
eosinophil- and IL-5-enriched nasal polyps and is associated
with an increased risk of repeated surgical interventions
over a patient’s lifetime [2, 54].

Eosinophilic inflammation is well-established as a
distinctive characteristic of CRSwNP; however, considerable
heterogeneity exists among CRS phenotypes, and a subset
of patients with CRSwNP exhibit non-eosinophilic
inflammatory patterns. Recent studies estimate that
approximately 15% of CRSWNP cases in Western populations
are non-eosinophilic [10, 56, 57].

Although the presence of nasal polyps is generally
associated with increased tissue eosinophilia, eosinophilic
inflammation is not exclusive to CRSwNP and can also be
observed in CRSsNP. The extent to which peripheral blood
eosinophil counts reflect eosinophilic inflammation within
the sinonasal mucosa remains controversial, and direct
assessment of tissue eosinophilia continues to be considered
an important unmet need in routine HP reporting [58, 59].

Recent years have seen major progress in understanding
of the complex immunological and inflammatory patterns
underlying the clinically heterogeneous forms of CRS
[60]. Although medical and surgical management of CRS
has improved, recurrence remains a significant obstacle,
indicating the importance of identifying factors that determine
relapse [5, 61].

In this cross-sectional study, we assessed peripheral blood
and tissue eosinophilia, as well as the prevalence of asthma
and NSAID intolerance, in patients with CRSWNP in
comparison with patients with CRSsNP undergoing sinonasal
surgery in our hospital in Romania over a two-year period.
We further examined the associations between blood and
tissue eosinophilia and disease severity, assessed by
endoscopic polyp grade and the radiological Lund—Mackay
score, QoL impairment, the presence of asthma and NSAID
intolerance, and disease recurrence, defined as the need
for revision sinonasal surgery, in patients with CRSwWNP.

In this heterogeneous cohort of patients with CRS from
across Romania, CRSwNP was predominantly associated
with type 2 inflammation, whereas CRSsNP was more
commonly linked to non-type 2 inflammatory patterns.

According to the EPOS2020 guideline, classifying a

CRS patient as having type 2 inflammation is based on
evidence of type 2 immune activation using clinical and
inflammatory biomarkers. A patient with CRS is considered
to have evidence of type 2 inflammation if one or more of
the following are present: the presence of tissue eosinophilia,
increased levels of blood eosinophilia and high levels of
total IgE [62].

In our cohort, patients with CRSWNP revealed an
obviously different inflammatory and clinical profile
compared with those without nasal polyps. Blood
eosinophilia was more frequently observed in patients with
CRSwNP than in those with CRSsNP, and this difference
was even more noticeable at the tissue level, where
eosinophilic inflammation was identified in nearly two thirds
of patients undergoing surgery for CRSwNP, compared
with only a small group of patients with CRSsNP. These
findings further support the concept that CRSWNP is
predominantly associated with a type 2 inflammatory
endotype, whereas CRSsNP more commonly reflects non-
type 2 inflammatory pathway.

Consistent with this inflammatory profile, type 2-associated
comorbidities were substantially more prevalent in the
CRSwNP group. Asthma and NSAID intolerance were
frequently observed among patients with CRSwNP but were
rare or absent in patients with CRSsNP, reinforcing the
close relationship between nasal polyposis, systemic type 2
inflammation, and respiratory comorbidities.

With regard to microbiological findings, S. aureus was
isolated more often in patients with CRSwNP than in those
with CRSsNP; however, this difference did not reach
statistical significance. These results should be interpreted
with caution, as culture-based techniques may underestimate
or incompletely characterize the sinonasal microbiota. Indeed,
culture methods are limited in their ability to detect non-
cultivable organisms and to reflect the true microbial diversity
of the sinonasal environment. Recent studies employing
deoxyribonucleic acid (DNA)-based bacterial profiling have
demonstrated a far more complex microbiome in CRSwNP,
identifying hundreds of bacterial genera within sinonasal
samples. In such analyses, Staphylococcus frequently emerges
as a dominant genus, particularly in patients with recurrent
disease, alongside other genera such as Corynebacterium
and Sphingomonas. These observations suggest that while
S. aureus may play a role in the inflammatory milieu of
CRSwNP, especially in recurrent disease, conventional
culture techniques likely provide an incomplete representation
of microbial involvement [63].

The statistically significant differences in the prevalence
of blood and tissue eosinophilia, as well as type 2-associated
comorbidities such as asthma and NSAID intolerance,
between patients with CRSwNP and those without nasal
polyps support the predominance of type 2 inflammation in
CRSwNP and non-type 2 inflammation in CRSsNP in this
cohort of 465 patients treated in our hospital in Romania.

In this cohort of patients with CRSwWNP, disease severity
was substantial, as reflected by high endoscopic and
radiological scores and a marked impairment in QoL. A
considerable proportion of patients required revision
surgery, underscoring the recurrent nature of CRSwNP
in a significant subset of cases.
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Asthma and NSAID intolerance were frequent
comorbidities and were consistently associated with
worse patient-reported outcomes and a higher likelihood
of revision surgery. Patients with these comorbidities
experienced significantly greater QoL impairment and were
overrepresented among revision cases, supporting the
concept that CRSwNP associated with systemic type 2
comorbidities represents a more severe and treatment-
resistant disease phenotype.

A key finding of this study is the strong association
between tissue eosinophilia and disease severity, QoL
impairment, and recurrence. Increasing tissue eosinophil
burden was associated with progressively higher endoscopic
and radiological disease scores and markedly worse
SNOT-22 results. Moreover, frequent tissue eosinophilia
was highly prevalent in patients requiring revision surgery
and showed a very strong association with recurrence. In
contrast, despite the fact that elevated blood eosinophil
levels were more common in revision cases, their association
with recurrence was significantly weaker than that observed
for tissue eosinophilia.

In combination, these findings suggest that local
eosinophilic inflammation plays a central pathogenic role
in driving disease severity and recurrence in CRSwNP.
Tissue eosinophilia appears to be a more reliable marker
of aggressive disease behavior than systemic eosinophilia.
This highlights the importance of HP analysis of eosinophilic
inflammation in routine practice and supports the role of
tissue-based biomarkers in identifying patients at high risk
of recurrence who may benefit from targeted anti-type 2
therapeutic strategies.

Patients undergoing revision surgery exhibited
significantly greater endoscopic and radiological disease
severity, as reflected by higher Meltzer grades and Lund—
Mackay scores, and also markedly worse QoL impairment.

Study limitations

Limitations of this study include its retrospective design
and the lack of evaluation of additional inflammatory
markers, such as total IgE and cytokines, which may further
influence disease progression. In addition, assessment of
the sinonasal microbiota was based on conventional bacterial
culture rather than DNA-based sequencing techniques. As
culture methods may underestimate microbial diversity
and fail to detect non-cultivable organisms, this approach
may have limited the accurate characterization of the
sinonasal microbiome and its potential role in disease
severity and recurrence.

& Conclusions

In our cohort, CRSWNP was characterized by a type 2
inflammatory profile, while CRSsNP polyps was associated
with non-type 2 inflammation. Tissue eosinophilia showed
a stronger association with disease severity, control, and
recurrence in patients with CRSwNP than peripheral blood
eosinophilia. In our cohort, blood eosinophil levels were
unreliable markers of disease recurrence, whereas tissue
eosinophil burden emerged as a key indicator of disease
severity and recurrent CRSwNP. Revision surgery in

CRSwNP is associated with a more severe clinical phenotype
characterized by higher disease burden, worse QoL, and a
higher prevalence of asthma and NSAID allergy.
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