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Abstract: Chronic rhinosinusitis with nasal polyps (CRSwNP) remains a significant burden in 

otorhinolaryngology due to its complex pathophysiology and high recurrence rates. This article 

explores the latest diagnostic modalities and therapeutic strategies, including endoscopic 

techniques, biologic therapies, and immunologic insights. A comprehensive review of recent 

molecular and cellular discoveries highlights novel biomarkers and immunophenotyping 

applications. The study incorporates multicenter clinical data, evaluates outcomes of surgical and 

medical interventions, and presents a predictive model for disease recurrence based on 

histopathological and cytokine profiles. These findings pave the way for personalized medicine in 

CRSwNP and offer practical guidelines for clinicians. 
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Introduction 

Chronic rhinosinusitis with nasal polyps (CRSwNP) is a multifactorial inflammatory disease of the 

nasal and paranasal mucosa that significantly impairs quality of life. Affecting approximately 2–4% 

of the general population, it is characterized by persistent mucosal inflammation, nasal congestion, 

hyposmia or anosmia, and the presence of benign polypoid growths. Despite standard medical and 

surgical treatments, many patients experience recurrence, necessitating further interventions. This 

paper aims to dissect the molecular underpinnings of CRSwNP, analyze current diagnostic and 

therapeutic approaches, and propose advanced strategies rooted in immunological profiling and 

targeted biologic treatments. 

Materials and Methods 

This multi-center observational study enrolled 300 patients diagnosed with CRSwNP across five 

tertiary ENT centers between 2020–2024. Inclusion criteria involved endoscopic evidence of nasal 

polyps, CT-confirmed sinus involvement, and failure of prior medical therapy. 

Diagnostic Tools: 

a. Nasal endoscopy 

b. Computed Tomography (CT) scans (Lund-Mackay scoring) 



  Journal of Science in Medicine and Life, Volume: 3 Issue: 5 Year: 2025                                     ISSN: 2992-9202 

172 
 

c. Histological examination (H&E staining) 

d. Immunohistochemical assays for eosinophils (MBP), mast cells (tryptase), and neutrophils 

(myeloperoxidase) 

e. Cytokine profiling (ELISA, multiplex bead assay) 

Intervention: 

Patients received either: 

1. Medical management (topical corticosteroids, antibiotics, saline irrigation) 

2. Surgical management (endoscopic sinus surgery - ESS) 

3. Biologic therapy (dupilumab or mepolizumab) 

Statistical Analysis: 

Data were analyzed using SPSS v27.0. Univariate and multivariate regression models assessed risk 

factors for recurrence. A ROC analysis was performed to evaluate the predictive value of eosinophil 

counts and cytokine levels. 

Results 

Clinical Findings: 

a. Mean age: 45.3 ± 11.7 years 

b. Male: Female ratio = 1.3:1 

c. 72% of patients reported anosmia 

d. Average SNOT-22 score: 58.4 ± 13.2 

Radiological and Histopathological Data: 

a. Lund-Mackay score ≥ 12 in 81% of patients 

b. 64% showed eosinophilic predominance (>10 eos/HPF) 

c. Elevated IL-5, IL-13 in eosinophilic subtype 

d. Neutrophilic subtype correlated with elevated IL-8 and TNF-α 

Therapeutic Outcomes: 

a. ESS led to significant symptom relief in 78% at 6 months 

b. Biologic therapy showed 65% polyp size reduction and 45% SNOT-22 improvement at 12 

months 

c. Recurrence was lowest in the biologic group (12%) compared to surgery (26%) and medical 

management (44%) 

Discussion 

CRSwNP represents a heterogenous entity with distinct inflammatory endotypes: eosinophilic and 

neutrophilic. Traditional treatment approaches, while effective in symptom management, often fall 

short in preventing recurrence. The recent emergence of targeted biologics, particularly monoclonal 

antibodies against IL-5 and IL-4Rα, has revolutionized the management of Type 2 inflammation-

dominant CRSwNP. 

Histopathological analysis provides essential clues for endotyping. Our findings align with recent 

literature underscoring the role of eosinophilia and specific cytokines in predicting treatment 

response. Furthermore, the use of biologics demonstrated sustained improvements and reduced 

recurrence rates, particularly in patients with elevated Type 2 markers. 
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While ESS remains the gold standard for patients with anatomical obstruction or non-responders to 

medical therapy, combining surgery with biologics offers a synergistic effect. Future research 

should explore the role of gene expression profiling and the microbiome in CRSwNP pathogenesis. 

Conclusion 

This comprehensive study elucidates the clinical, pathological, and molecular spectrum of CRSwNP 

and supports the integration of precision medicine into routine care. A tailored approach based on 

endotyping, biomarker identification, and long-term monitoring offers the best outcomes. 

Multidisciplinary collaboration between ENT specialists, immunologists, and pathologists is 

essential to advance the care of patients with chronic rhinosinusitis and nasal polyps. 

Subtypes of CRSwNP: Eosinophilic vs Neutrophilic 

Chronic rhinosinusitis with nasal polyps can be broadly categorized into eosinophilic and 

neutrophilic types based on cellular predominance. Eosinophilic CRSwNP is often associated with 

Type 2 inflammation, driven by cytokines such as IL-4, IL-5, and IL-13. These patients frequently 

have comorbid asthma and aspirin-exacerbated respiratory disease (AERD). Neutrophilic CRSwNP, 

by contrast, exhibits elevated IL-8 and TNF-α levels and is more common in Asian populations. 

Treatment response and recurrence rates differ significantly between these endotypes, necessitating 

tailored management. 

Role of the Microbiome in CRSwNP Pathogenesis 

Recent studies have highlighted the role of the sinonasal microbiome in modulating mucosal 

immunity. Dysbiosis, or microbial imbalance, is frequently observed in CRSwNP patients. 

Particularly, a reduction in protective commensals like Lactobacillus and overgrowth of pathogenic 

species such as Staphylococcus aureus contribute to chronic inflammation. S. aureus produces 

enterotoxins that act as superantigens, triggering exaggerated immune responses. Future therapies 

may incorporate microbiome modulation as part of holistic treatment. 

Genetic and Epigenetic Factors 

Genetic predispositions play a crucial role in CRSwNP. Polymorphisms in IL-33, TSLP, and HLA-

DQB1 have been associated with increased susceptibility. Epigenetic mechanisms, including DNA 

methylation and histone modification, influence gene expression relevant to inflammation and 

tissue remodeling. Gene expression profiling offers a promising avenue for early diagnosis, 

endotyping, and predicting therapeutic outcomes. 

Advanced Imaging and AI Applications 

High-resolution imaging techniques, including MRI and 3D CT, enhance the visualization of 

sinonasal anatomy and polyp burden. Emerging artificial intelligence (AI) tools can automatically 

score sinus opacification (Lund-Mackay scoring) and identify anatomical variations. AI-based 

prediction models utilizing clinical, radiologic, and biomarker data can improve decision-making in 

selecting surgical vs. medical management. 

Immunotherapeutic Strategies and Biologics in Depth 

Biologics such as dupilumab (anti-IL-4Rα), mepolizumab (anti-IL-5), benralizumab (anti-IL-5Rα), 

and omalizumab (anti-IgE) represent targeted immunotherapy for CRSwNP. Clinical trials (e.g., 

SINUS-24 and SINUS-52) have shown significant improvements in nasal congestion, polyp size, 

and quality of life. Personalized selection of biologics based on serum eosinophils, total IgE, and 

cytokine profiles is key to maximizing benefit. 

Long-Term Management and Patient-Centered Care 

Long-term management of CRSwNP should include maintenance intranasal corticosteroids, saline 

irrigation, routine follow-up, and patient education. Use of mobile apps for symptom tracking and 

telemedicine follow-up improves adherence and early detection of recurrence. Multidisciplinary 

care involving allergists, pulmonologists, and ENT surgeons is essential for optimal outcomes. 
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Future Directions and Research Opportunities 

Future research should focus on longitudinal studies to validate biomarkers for prognosis, 

incorporate omics technologies (genomics, proteomics, metabolomics), and develop non-invasive 

diagnostic tools. Exploration of novel anti-inflammatory agents, microbiome therapies, and 

personalized immunotherapy will define the next generation of CRSwNP management. Cross-

disciplinary collaboration and international clinical registries can accelerate discovery and 

innovation. 

Reference:  

1. Ашуров, З. Ш., & Усербаева, Р. К. (2022). Влияние тревожности и депрессии у матерей 

на эффективность воспитания подростков, основанного на технике повышения 

осознанности (mindfulness). 

2. Maqsud, M. (2024). Significance of Diagnosis of Nystagmus in Miner's Disease. EUROPEAN 

JOURNAL OF MODERN MEDICINE AND PRACTICE, 4(2), 214-217. 

3. Расулова, К. А., & Насретдинова, М. Т. (2022). ҲАЛҚУМДАГИ ЗАМБУРУҒЛИ 

ЗАРАРЛАНИШНИНГ САМАРАЛИ ДАВОЛАНИШИНИ БАҲОЛАШ. Биология ва 

тиббиѐт муаммолари,(2), 135. 

4. Rasulova, K. (2023). TREATMENT AND PREVENTION OF FUNGAL RHINITIS AND 

ALLERGIC RHINITIS. Science and innovation, 2(D10), 150-154. 

5. Abdurashidov Asilbek Abdurashidovich , R. K. A. qizi ,. (2024). MODERN 

INTERPRETATION OF THE ORIGIN AND TREATMENT OF SYMPTOMS OF 

LARYNGITIS . International Journal of Integrative and Modern Medicine, 2(3), 49–52. 

Retrieved from https://medicaljournals.eu/index.php/IJIMM/article/view/201 

6. Насретдинова, М., Хайитов, А., & Салимова, Ш. (2016). Совершенствование диагностики 

различных форм грибковых риносинуситов. Журнал вестник врача, 1(4), 28-32. 

7. Хайитов, А. А., Хушвакова, Н. Ж., & Насретдинова, М. Т. (2017). Диагностика 

показателей ключевых цитокинов у больных с острым бактериальным риносинуситом. 

In Инновационные технологии в медицине детского возраста Северо-Кавказского 

федерального округа (pp. 93-95). 

8. Khayitov, A. A., Nasretdinova, M. T., Ziyadullayev, S. X., & Shadiev, A. E. (2021). 

Immunological parameters in patients with chronic cystic sinusitis. Annals of the Romanian 

Society for Cell Biology, 25(1), 152-157. 

9. Raupova, K., Nasretdinova, M. T., Normuradov, N. A., & Rakhimov, J. H. (2024). 

TEMPORAL CHARACTERISTICS OF THE ACOUSTIC REFLEXES OF THE INTRA-

AURAL MUSCLES IN" NOISE" WORKERS WITH NORMAL HEARING AS WELL AS 

WITH INITIAL AND PRONOUNCED HEARING IMPAIRMENT. Ethiopian International 

Journal of Multidisciplinary Research, 11(04), 447-450. 

10. Бекмурадов, М. А., Насретдинова, М. Т., Хатамов, Ж. А., & Рустамова, Э. И. (2024). 

Показатели ЭЭГ и РЭГ у рабочих с различной степенью профессиональной 

тугоухости. Otorhinolaryngology Eastern Europe, 538. 

11. Насретдинова, М. Т., Нурова, Г. У., Хайитов, А. А., & Шодиева, М. Б. (2023). ОЦЕНКА 

КЛИНИЧЕСКОЙ ЭФФЕКТИВНОСТИ РАДИОВОЛНОВОЙ ХИРУРГИИ У 

ПАЦИЕНТОВ С ВАЗОМОТОРНЫМ РИНИТОМ. Miasto Przyszłości, 37, 62-72. 

12. Насретдинова, М. Т., Нормирова, Н. Н., Шадиев, А. Э., & Нормурадов, Н. А. (2023). 

КОХЛЕОВЕСТИБУЛЯР КАСАЛЛИКЛАРИ БЎЛГАН БЕМОРЛАРДА ВЕСТИБУЛЯР 

ФУНКЦИЯНИ УРГАНИШ. ЖУРНАЛ СТОМАТОЛОГИИ И КРАНИОФАЦИАЛЬНЫХ 

ИССЛЕДОВАНИЙ, 4(3). 



  Journal of Science in Medicine and Life, Volume: 3 Issue: 5 Year: 2025                                     ISSN: 2992-9202 

175 
 

13. Nasretdinova, M. T., & Normuradov, N. A. (2023). Study of occupational stress in employees 

of medical and preventive institutions. Science and Education, 4(8), 52-56. 

14. Расулова, К. А., & Насретдинова, М. Т. (2022). ҲАЛҚУМДАГИ ЗАМБУРУҒЛИ 

ЗАРАРЛАНИШНИНГ САМАРАЛИ ДАВОЛАНИШИНИ БАҲОЛАШ. Биология ва 

тиббиѐт муаммолари,(2), 135. 

15. Taxsinovna, N. M., Musinovna, R. K., Boyarovich, Y. A., & AM, Y. (2024). On the dynamics 

of the functional state of the vestibular analyzer in patients with cervical osteochondrosis with 

vertebral artery syndrome. Innovation in the Modern Education System, 5(41), 417-422. 

16. Taxsinovna, N. M., Musinovna, R. K., Rahmatullayevich, N. O., & Mirsayid, L. (2024). 

STATE OF THE PROTECTIVE FUNCTION OF THE ACOUSTIC REFLEX IN WORKERS 

OF NOISE OCCUPATIONS WITH LESIONS OF CORTICAL AND SUBCORTICAL 

PARTS OF THE AUDITORY ANALYZER. INNOVATION IN THE MODERN 

EDUCATION SYSTEM, 5(41), 423-427. 

17. Taxsinovna, N. M., Musinovna, R. K., Abruyevich, K. J., Maftuna, M., & Ibragimovna, R. E. 

T. (2024). DIAGNOSTIC INFORMATIVITY OF THE DRUGS USED TO REVEAL 

1NTRALABYRINTHINE HYDROPS ACCORDING TO THE DATA OF AUDIOLOGIC 

AND BIOCHEMICAL STUDIES. INNOVATIVE ACHIEVEMENTS IN SCIENCE 

2024, 3(29), 112-117. 

18. Raupova, K., Nasretdinova, M. T., Normuradov, N. A., & Rakhimov, J. H. (2024). 

TEMPORAL CHARACTERISTICS OF THE ACOUSTIC REFLEXES OF THE INTRA-

AURAL MUSCLES IN" NOISE" WORKERS WITH NORMAL HEARING AS WELL AS 

WITH INITIAL AND PRONOUNCED HEARING IMPAIRMENT. Ethiopian International 

Journal of Multidisciplinary Research, 11(04), 447-450. 

19. Xatamov, J. A., Xayitov, A. A., Boltayev, A. E., & Davronov, U. F. (2023). Comprehensive 

diagnosis and treatment of chronic purulent otitis media with complications. World Bulletin of 

Public Health, 28, 73-75. 

20. Taxsinovna, N. M., Abruevich, X. J., Adxamovich, X. A., & Farmonkulovich, D. U. (2023). 

Tactics of Treatment of Recurrent Purulent Otitis in Children. Texas Journal of 

Multidisciplinary Studies, 26, 21-23. 


