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ABSTRACT

Aim: To assess the impact of systemic corticosteroid and antibiotic therapy on tissue eosinophilia in nasal polyps of
patients with Chronic Rhinosinusitis with Nasal Polyps (CRSWNP)

Methods: This prospective cohort study included adult patients with CRSWNP undergoing endoscopic sinus surgery
(ESS) between May 2023 and September 2024 at the Centro de Reabilitacdo e Readaptacdo Dr. Henrique Santillo
(CRER), Goiénia, Brazil. A nasal polyp biopsy was performed seven days before surgery, after which patients were
prescribed oral prednisone and amoxicillin—clavulanate. During ESS, additional polyp fragments were collected for
histopathological evaluation. All analyses were performed by experienced pathologists blinded to the timing of sample
collection, with eosinophilic inflammation defined as >10 eosinophils/HPF.

Results: The study included 22 patients. The number of tissue eosinophils was significantly lower in intraoperative
samples following the use of corticosteroids and antibiotics.

Conclusion: Systemic corticosteroid and antibiotic therapy prior to surgery, while improving operative conditions,
may confound the histopathological classification of CRSWNP, with implications for prognosis and the use of
biologics targeting type 2 inflammation.

Keywords: Chronic Rhinosinusitis; Nasal Polyps; Corticosteroids; Antibiotics;

INTRODUCTION

Chronic rhinosinusitis (CRS) is a persistent inflammatory condition of the nasal and paranasal sinus mucosa, clinically
classified into two main groups: CRS with nasal polyps (CRSWNP) and CRS without nasal polyps (CRSsNP). This
distinction is essential due to the clinical presentation, inflammatory profile, prognosis and response to treatment

between the two subgroups [1]. While CRSsNP is usually associated with predominantly neutrophilic inflammation
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and a more favorable disease course, CRSwNP-especially in cases with eosinophilic polyps-is characterized by more
severe inflammation on both endoscopic and radiologic findings, along with higher recurrence rates and treatment
resistance [2,3].

In recent years, the classification of CRS has undergone significant updates, particularly with the publication of the
EPOS 2020 consensus, which introduced a broader approach based on disease phenotypes and endotypes. Unlike
previous classifications that prioritized anatomical and clinical features, EPOS 2020 emphasizes the role of
eosinophils as central inflammatory markers in CRSwNP [1].

Although eosinophils play a role in tissue repair and immune defense, the tissue damage they cause is believed to be
the central pathophysiological mechanism in CRS. Their degranulation leads to tissue edema, epithelial desquamation,
and fibrosis, contributing to the persistence of a chronic inflammatory state. Thus, tissue eosinophilia is considered a
biomarker of severe and recurrent disease [4,5]. The recruitment, activation, and survival of eosinophils are driven by
epithelial cytokines-especially IL- 4, IL-5, and IL-13-as well as complement proteins and other factors. There is
evidence that eosinophils have a prolonged lifespan in nasal tissue due to the presence of local cytokines like IL-5 and
granulocyte-macrophage colony-stimulating factor (GM-CSF), which protect them from apoptosis.*

CRSWNP demonstrates marked geographic variability in its pathophysiology. In Western countries such as the United
States and Europe, type 2 inflammation with significant tissue eosinophilia predominates. In contrast, in many Asian
countries, CRSWNP is often associated with a predominantly neutrophilic infiltrate [1]. This heterogeneity
underscores the importance of both local and global studies to better understand the factors influencing the
inflammatory profile of the disease.

The cutoff value for defining eosinophilic CRS based on tissue eosinophilia varies across the literature. Many studies,
as well as EPOS 2020, adopt the threshold proposed by a 2010 study->10 eosinophils per high-power field (HPF)
[1,6].

Corticosteroids remain the mainstay of CRSWNP management, both topical and systemic, reducing systemic
eosinophil counts and inflammatory mediators such as IL-5 and eosinophil cationic protein (ECP) [2]. Endoscopic
sinus surgery complements medical therapy by removing inflammatory burden, improving sinus ventilation, and
enhancing topical drug delivery. Preoperative corticosteroids and antibiotics are frequently prescribed to reduce
mucosal inflammation, improve surgical field visualization, and shorten operative time [7,8].

However, the influence of corticosteroids on eosinophil levels may interfere with the evaluation of these inflammatory
markers. Quantifying eosinophils in nasal polyps without prior corticosteroid exposure may provide more accurate

data on the pathophysiology of CRSWNP and its relationship with disease severity.

MATERIALS AND METHODS

The objective of the study was to assess the impact of systemic corticosteroid and antibiotic therapy on tissue
eosinophilia in nasal polyps of patients with CRSWNP.

This prospective cohort study included adult patients (=18 years) with a confirmed diagnosis of CRSWNP who
underwent endoscopic sinus surgery (ESS) between May 2023 and September 2024 at the Centro de Reabilitagdo e
Readaptacdo Dr. Henrique Santillo (CRER), Goiania, Brazil. All participants provided written informed consent.
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Inclusion criteria comprised:
e Clinical and endoscopic diagnosis of CRSWNP according to EPOS 2020 criteria [1].
CRSWNP diagnostic criteria: Presence of two or more symptoms, one of which must be nasal
obstruction/congestion or nasal discharge (anterior/posterior), possibly accompanied by facial pain/pressure
and/or reduction or loss of smell, lasting for >12 weeks, with objective evidence of nasal polyps on nasal
endoscopy and/or sinonasal inflammation on CT.
e Surgical indication for ESS.
Exclusion criteria were:
e  Use of systemic corticosteroids within 30 days prior to the study protocol.
o Inability or refusal to undergo preoperative tissue collection.
Study protocol
At the preoperative consultation (seven days before ESS), a nasal polyp fragment was collected under local anesthesia
and sent for histopathological evaluation. Following this, patients received a preoperative regimen of oral prednisone
(40 mg/day for 5 days) and amoxicillin—clavulanate (875/125 mg twice daily for 7 days).
During ESS, additional nasal polyp fragments were obtained and submitted to the same pathology laboratory for
eosinophil quantification. All analyses were performed by experienced pathologists blinded to the timing of sample
collection. Eosinophil counts were expressed as the number of cells per high-power field (HPF, x400). The
inflammatory profile was categorized as eosinophilic when counts exceeded 10 eosinophils/HPF [1,6].
Variables were expressed as mean and standard deviation. A paired Student’s t-test was used to compare the mean
eosinophil counts between pre- and intraoperative samples. A p-value < 0.05 was considered statistically significant.

Statistical analysis was performed using SAS 9.4 software.

RESULTS

The initial cohort of the study comprised 37 patients diagnosed with CRSwWNP. Of these, 22 attended the preoperative
consultation for the collection of the nasal polyp tissue fragment. The main reasons for non-participation preoperative
stage were: the inability to present at the hospital facility at least seven days prior to the scheduled surgical procedure
and the patients’ refusal to undergo tissue fragment collection.

The final sample consisted of 22 patients with CRSWNP, of whom 50% were male and 50% were female. The mean
age was 44 years (SD + 13.17). Asthma was present in 54% of cases, 77% had no known drug allergies, and 86% had
no history of previous sinonasal surgery.

Table 1 shows the mean eosinophil count in the nasal polyp in the preoperative and intraoperative periods. The mean
eosinophil count in the intraoperative period was significantly lower than in the preoperative period (p = 0.0409).

Table 1: Comparison of mean eosinophil values in the preoperative and intraoperative periods

Situation
Preoperative | Intraoperative Difference (Intra/Pre) | p-valor?
Eosinophil count® | 44,14 + 35,08 | 29,23 +22,57 -14,91 + 32,10 0,0409

1 Values expressed as mean + standard deviation; 2 Student’s t-test
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Overall, 77% of the patients exhibited an eosinophilic pattern (Figure 1), and 31% presented with more than 55
eosinophils per high-power field.

Patients with CRSw/NP

B Eosinophilic pattern B Non eosinophilic pattern

Figure 1: Distribution of eosinophilic vs. non-eosinophilic patterns in CRSWNP patients.

DISCUSSION AND CONCLUSION

This study demonstrated a significant reduction in tissue eosinophilia in nasal polyps following short-course systemic
corticosteroid therapy and antibiotics, confirming previous evidence of corticosteroid effects on eosinophil-mediated
inflammation. While several studies have reported reductions in inflammatory mediators and eosinophil counts with
topical corticosteroid therapy [9-14], few have assessed pre- and post-treatment tissue eosinophilia after systemic
corticosteroid administration. Our findings align with the limited available data showing that systemic corticosteroids
reduce eosinophil infiltration [15,16].

The decrease in eosinophilia may occur through various mechanisms, including inhibition of eosinophil recruitment,
suppression of their activation, and the promotion of cellular apoptosis. Corticosteroids directly induce eosinophil
apoptosis and inhibit cytokine signaling pathways such as ILs, ILs, and granulocyte-macrophage colony- stimulating
factor (GM-CSF), which are essential for eosinophil survival and recruitment [17].

Tissue eosinophilia can serve as a predictor of an increased likelihood of polyp recurrence after surgery. A meta-
analysis suggested that >55 eosinophils/HPF is a predictor of nasal polyp recurrence [18]. In the present study, nearly
one-third of patients met this threshold, underscoring the importance of pre-treatment histopathological evaluation.
All patients also received a short course of amoxicillin—clavulanate as part of the standard preoperative regimen.
Although B-lactam antibiotics are not known to directly modulate eosinophilic inflammation, they may reduce
bacterial load and local pro- inflammatory stimuli. Given the short duration and the mechanism of action of this drug
class, its influence on tissue eosinophil counts is likely negligible compared to the potent anti-inflammatory effects of
systemic corticosteroids.

Systemic corticosteroid and antibiotic therapy significantly reduced tissue eosinophil counts in nasal polyps of patients
with CRSWNP.
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Notably, systemic corticosteroid therapy before surgery—although beneficial in improving operative conditions-can

confound the histopathological classification of CRSwNP. This may have implications for clinical decision-making,

particularly when considering long-term prognosis and the potential use of biologic agents targeting type 2

inflammation.

REFERENCES

1.

10.

11.

W J Fokkens, V J Lund, C Hopkins, P W Hellings, R Kern, S Reitsma, S Toppila-Salmi, et al. European
position paper on rhinosinusitis and nasal polyps 2020. Rhinology. 2020;58(Suppl S29):1-464.

Dong-1l Sun, Young-Hoon Joo, Hyeon-Jin Auo, Jun-Myung Kang. Clinical significance of eosinophilic

cationic protein levels in nasal secretions of patients with nasal polyposis. Eur Arch Otorhinolaryngol.
2009;266(7):981-6.

Zachary M Soler, David A Sauer, Jess Mace, Timothy L Smith. Relationship between clinical measures and
histopathologic findings in chronic rhinosinusitis. Otolaryngol Head Neck Surg. 2009;141(4):454-61.

Bruce S Bochner, Whitney W Stevens. Biology and function of eosinophils in chronic rhinosinusitis with or

without nasal polyps. Allergy Asthma Immunol Res. 2021;13(1):8-22.

Jonathan C Simmonds, Marianella Paz-Lansberg, George Scangas, Ralph Metson. Endoscopic sinus surgery

for chronic rhinosinusitis: 22-item Sino-Nasal Outcome Test 5-year results. Int Forum Allergy Rhinol.
2022;12(3):257-265.

Zachary M Soler, David Sauer, Jess Mace, Timothy L Smith. Impact of mucosal eosinophilia and nasal

polyposis on guality-of-life outcomes after sinus surgery. Otolaryngol Head Neck Surg. 2010;142(1):64-71.

Konstantina Chrysouli, Efthymios Kyrodimos, Vasileios Papanikolaou. The Effect of the Premedication with

Systemic_Corticosteroids and Antibiotics on Inflammation and Intraoperative Bleeding During Sinonasal

Endoscopic Surgery for Chronic Rhinosinusitis with Nasal Polyps (CRSwNP). J Craniofac Surg.
2022:33(4):e405-e408.

Vishal Pundir, Jyotsna Pundir, Gillian Lancaster, Simon Baer, Paul Kirkland, Marjolein Cornet, et al. Role

of corticosteroids in Functional Endoscopic Sinus Surgery--a_systematic_review and meta-analysis.
Rhinology. Rhinology. 2016;54(1):3-19.
L Pujols, 1 Alobid, P Benitez, A Martinez-Antén, J Roca-Ferrer, W J Fokkens, et al. Regulation of

glucocorticoid receptor in _nasal polyps by systemic and intranasal glucocorticoids. Allergy.
2008;63(10):1377-86.
D L Hamilos, S E Thawley, M A Kramper, A Kamil, Q A Hamid. Effect of intranasal fluticasone on cellular

infiltration, endothelial adhesion molecule expression, and proinflammatory cytokine mRNA in nasal polyp
disease. J Allergy Clin Immunol. 1999;103(1 Pt 1):79-87.
F Bolard, P Gosset, C Lamblin, C Bergoin, A B Tonnel, B Wallaert. Cell and cytokine profiles in nasal

secretions from patients with nasal polyposis: effects of topical steroids and surgical treatment. Allergy.
2001;56(4):333-8.

Annal of Otol Head and Neck Surg (AOHNS) 2025 | Volume 4 | Issue 6


https://pubmed.ncbi.nlm.nih.gov/32077450/
https://pubmed.ncbi.nlm.nih.gov/32077450/
https://pubmed.ncbi.nlm.nih.gov/19034473/
https://pubmed.ncbi.nlm.nih.gov/19034473/
https://pubmed.ncbi.nlm.nih.gov/19034473/
https://pubmed.ncbi.nlm.nih.gov/19786212/
https://pubmed.ncbi.nlm.nih.gov/19786212/
https://pubmed.ncbi.nlm.nih.gov/33191674/
https://pubmed.ncbi.nlm.nih.gov/33191674/
https://pubmed.ncbi.nlm.nih.gov/34510786/
https://pubmed.ncbi.nlm.nih.gov/34510786/
https://pubmed.ncbi.nlm.nih.gov/34510786/
https://pubmed.ncbi.nlm.nih.gov/20096225/
https://pubmed.ncbi.nlm.nih.gov/20096225/
https://pubmed.ncbi.nlm.nih.gov/35093993/
https://pubmed.ncbi.nlm.nih.gov/35093993/
https://pubmed.ncbi.nlm.nih.gov/35093993/
https://pubmed.ncbi.nlm.nih.gov/35093993/
https://pubmed.ncbi.nlm.nih.gov/26970247/
https://pubmed.ncbi.nlm.nih.gov/26970247/
https://pubmed.ncbi.nlm.nih.gov/26970247/
https://pubmed.ncbi.nlm.nih.gov/18671773/
https://pubmed.ncbi.nlm.nih.gov/18671773/
https://pubmed.ncbi.nlm.nih.gov/18671773/
https://pubmed.ncbi.nlm.nih.gov/9893189/
https://pubmed.ncbi.nlm.nih.gov/9893189/
https://pubmed.ncbi.nlm.nih.gov/9893189/
https://pubmed.ncbi.nlm.nih.gov/11284802/
https://pubmed.ncbi.nlm.nih.gov/11284802/
https://pubmed.ncbi.nlm.nih.gov/11284802/

Annals of Otolaryngology Head and Neck Surgery @ salient Visionary
Case Report (ISSN 2835-7132)

12.

13.

14.

15.

16.

17.

18.

Narayanan Venkatesan, Philippe Lavigne, Francois Lavigne, Qutayba Hamid. Effects of fluticasone furoate

on clinical and immunological outcomes (IL-17) for patients with nasal polyposis naive to steroid treatment.
Ann Otol Rhinol Laryngol. 2016;125(3):213-8.
Zhang Luo, Han Demin, Zhang Yong, Zhou Bing. Effects of intranasal budesonide on the infiltration and

activation of eosinophils in nasal polyps. Zhonghua er bi yan hou ke za zhi. 2000;35(2)129-132.

N Kanai, J Denburg, M Jordana, J Dolovich. Nasal polyp inflammation. Effect of topical nasal steroid. Am
J Respir Crit Care Med. 1994:;150(4):1094-100.
Yunyun Zhang, Hongfei Lou, Yang Wang, Ying Li, Luo Zhang, Chengshuo Wang. Comparison of

corticosteroids by 3 approaches to the treatment of chronic rhinosinusitis with nasal polyps. Allergy Asthma
Immunol Res. 2019;11(4):482-497.
Francisco de Borja Callejas, Asuncién Martinez-Antén, César Picado, Isam Alobid, Laura Pujols, Antonio

Valero, et al. Corticosteroid treatment regulates mucosal remodeling in chronic rhinosinusitis with nasal
polyps. Laryngoscope. 2015;125(5):E158-67.

Patricia C Fulkerson, Marc E Rothenberg. Targeting eosinophils in allergy, inflammation and beyond. Nat
Rev Drug discov. 2013;12(2):117-129.

Tobial McHugh, Kornkiat Snidvongs, Michael Xie, Sarfaraz Banglawala, Doron Sommer. High tissue

eosinophilia as a marker to predict recurrence for eosinophilic chronic rhinosinusitis: a systematic review
and meta-analysis. Int Forum Allergy Rhinol. 2018;8(12):1421-1429.

Annal of Otol Head and Neck Surg (AOHNS) 2025 | Volume 4 | Issue 6


https://pubmed.ncbi.nlm.nih.gov/26405064/
https://pubmed.ncbi.nlm.nih.gov/26405064/
https://pubmed.ncbi.nlm.nih.gov/26405064/
https://caod.oriprobe.com/articles/17345089/Effects_of_intranasal_budesonide_on_the_infiltrati.htm
https://caod.oriprobe.com/articles/17345089/Effects_of_intranasal_budesonide_on_the_infiltrati.htm
https://pubmed.ncbi.nlm.nih.gov/7921442/
https://pubmed.ncbi.nlm.nih.gov/7921442/
https://pubmed.ncbi.nlm.nih.gov/31172717/
https://pubmed.ncbi.nlm.nih.gov/31172717/
https://pubmed.ncbi.nlm.nih.gov/31172717/
https://pubmed.ncbi.nlm.nih.gov/25641502/
https://pubmed.ncbi.nlm.nih.gov/25641502/
https://pubmed.ncbi.nlm.nih.gov/25641502/
https://pubmed.ncbi.nlm.nih.gov/23334207/
https://pubmed.ncbi.nlm.nih.gov/23334207/
https://pubmed.ncbi.nlm.nih.gov/30091850/
https://pubmed.ncbi.nlm.nih.gov/30091850/
https://pubmed.ncbi.nlm.nih.gov/30091850/

