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Abstract 
Chronic rhinosinusitis (CRS) is an inflammatory condition affecting the mucous membranes of the nose and 

sinuses. [1–5] CRS impacts about 5–12% of people globally, leading to significant costs for health care systems 

and national economies. [1–4, 6] CRS is categorized into two types: one with nasal polyps (CRSwNP) and one 

without (CRSsNP). CRSwNP is an immunologically driven chronic inflammatory disease of the mucosa and 

subepithelial tissue, with specific endotype-oriented immunologic therapies emerging only in the past decade 

[9–12], while immunotherapies [13–15] have been the standard treatment for a long time for exogenous-

allergic nasal mucosal diseases. Biologics are now included in the current guidelines for treating severe 

uncontrolled CRSwNP. [46-49] While the role of biologics in CRSwNP treatment continues to evolve, the EPOS 

2020 guidelines primarily recommend biologics for patients with CRSwNP who are refractory to standard 

medical therapy and those whose disease persists despite previous surgery. 
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I. Introduction 
Chronic rhinosinusitis (CRS) is an inflammatory condition affecting the mucous membranes of the 

nose and sinuses. [1–5] CRS impacts about 5–12% of people globally, leading to significant costs for health care 

systems and national economies. [1–4, 6] CRS is categorized into two types: one with nasal polyps (CRSwNP) 

and one without (CRSsNP). [5–8] CRSwNP, also known as polyposis nasi et sinuum, is characterized by the 

presence of polypous-hyperplastic tissue in the nasal cavity and/or paranasal sinuses, detectable through 

endoscopy and/or radiology. CRSwNP is an immunologically driven chronic inflammatory disease of the 

mucosa and subepithelial tissue, with specific endotype-oriented immunologic therapies emerging only in the 

past decade [9–12], while immunotherapies [13–15] have been the standard treatment for a long time for 

exogenous-allergic nasal mucosal diseases. 

 

II. Chronic Sinusitis With Nasal Polyp 
Chronic rhinosinusitis (CRS) is a prevalent and often crippling condition, significantly affecting 

patients' quality of life (QoL). [16] CRS can be divided into two main phenotypes based on the presence or 

absence of nasal polyps. [17,18] Up to 20% of all CRS cases are patients with CRS with nasal polyps 

(CRSwNP). [19,20] In CRSwNP, the disease is primarily driven by type 2 inflammatory processes in most 

patients, with asthma or other inflammatory diseases (such as NSAID/aspirin-exacerbated respiratory disease or 

atopic dermatitis) frequently co-occurring. [21] Managing CRSwNP can be difficult. Standard treatments 

include nasal irrigation, topical intranasal (INS) or oral corticosteroids (OCS). [17,18] 

However, a significant number of patients with persistent or uncontrolled symptoms despite these 

treatments often need endoscopic sinus surgery (ESS) to eliminate diseased tissue and reestablish the anatomical 

patency of the affected sinuses. [23,24] Even after ESS, further revision surgeries may be necessary. [25,26] 

Recently, the advent of biologics that target the type-2 inflammatory processes underlying CRSwNP offers 

additional treatment options for patients with persistent disease despite traditional therapies. 
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III. Earlier Treatment Strategies 
For patients with CRSwNP, initial medical treatments typically included both topical corticosteroids 

and nasal saline irrigations. [29] Intranasal corticosteroids can reduce the size of nasal polyps, alleviate 

sinonasal symptoms, and enhance patient quality of life. [30,31] Oral corticosteroids also help decrease polyp 

size and improve symptoms but must be used with caution due to their potential for serious systemic side 

effects. [32] 

Antibiotics can be beneficial for managing infectious exacerbations of CRSwNP, but large, randomized 

trials have not shown significant efficacy in terms of polyp reduction. Patients with severe sinonasal disease or 

those who do not respond to medical treatment should be assessed for sinus surgery. A retrospective study found 

that waiting more than 5 years from the initial CRS diagnosis to perform sinus surgery was linked to higher 

post-operative health care use, compared to surgeries done within 12 months of diagnosis. [33] 

Functional endoscopic sinus surgery can alleviate sinonasal symptoms and show improvement in sinus 

CT scan results indicating reduced inflammation. [34] However, nasal polyps may still recur after surgery, [35] 

and patients with both CRSwNP and asthma typically require more sinus surgeries on average than those with 

only CRSwNP. [36] In 2011, the US Food and Drug Administration approved Propel™ implants, which are 

biodegradable stents that release mometasone over 30 days. [37-39] When placed during sinus surgery, these 

stents reduced the need for postoperative surgical interventions by 51%, oral corticosteroid use by 40%, and 

significant nasal polyposis by 46% [40] after one month. 

 

IV. Modern Treatment Option: Biologics 
The availability of effective biologics that target the underlying type-2 inflammatory pathways in 

CRSwNP now provides additional treatment options for patients with refractory or uncontrolled CRSwNP. 

[42,43] Several agents are approved for use in CRSwNP. Dupilumab is a human monoclonal IgG4 antibody that 

targets the IL-4Rα subunit on the IL-4 and IL-13 receptor complexes, inhibiting IL-4 and IL-13 signaling, which 

leads to reduced IgE production and eosinophil recruitment. [42,44,45] Omalizumab is a human monoclonal 

IgG1 antibody that binds to the Fc region of circulating IgE, preventing IgE interaction with mast cells, 

basophils, and B-cells, thereby reducing IgE production and directly affecting IgE B-cell production. [44] 

Mepolizumab, a human monoclonal IgG1 antibody, binds to circulating IL-5, preventing its interaction 

with the α-chain on the IL-5 receptor on eosinophils, and subsequently inhibiting eosinophil maturation, 

recruitment, and survival. [44,45] Biologics are now included in the current guidelines for treating severe 

uncontrolled CRSwNP. [46-49] While the role of biologics in CRSwNP treatment continues to evolve, the 

EPOS 2020 guidelines primarily recommend biologics for patients with CRSwNP who are refractory to standard 

medical therapy and those whose disease persists despite previous ESS. Additionally, biologics can be 

considered for patients unfit for ESS. [50,51] 

EPOS 2022 outlines a self-care approach to CRS, where patients may seek advice from pharmacists 

and use over-the-counter medications for symptom relief. If CRS symptoms persist after 6–12 weeks, 

management within primary care should include a specialist referral. The panel agrees and advocates for early 

referral from primary care for all patients with CRS or suspected CRSwNP, ideally within 6–12 weeks. [50,51] 

This facilitates earlier endoscopic and/or CT evaluation to confirm CRSwNP and rule out other diagnoses, as 

well as comprehensive clinical and laboratory assessments to identify the associated inflammatory endotype and 

clinical phenotype, including relevant comorbidities. 

A thorough evaluation of comorbidities is crucial, and consulting a pulmonologist is advised for 

CRSwNP patients with asthma, as this can impact treatment decisions and outcomes. [52,53] The clinical and 

laboratory assessment of CRSwNP follows established protocols. [47-49, 50,51] As mentioned earlier, either 

endoscopy or CT scans may be utilized to confirm CRSwNP. Standard laboratory tests include biomarker 

assessments to determine endotype and confirm the presence of type 2 inflammation, typically involving total 

serum IgE and serum eosinophils. Tissue eosinophilia analysis is often conducted on surgical specimens and 

may not be part of the routine initial evaluation. For patients with concurrent asthma, performing baseline 

spirometry and the Asthma Control Test (ACT) during the initial specialist assessment and throughout follow-up 

is beneficial. 

In EPOS 2020, evaluating the severity of CRSwNP relies on its impact on overall quality of life, [51] 

with the Sino-Nasal Outcome Test-22 (SNOT-22) being the most commonly employed assessment tool. [54,55] 

This questionnaire, comprising 22 items, assesses the severity of physical symptoms (12 questions) and their 

effect on health-related quality of life (10 questions). Patients rate the severity/impact of each question from 

none to very severe (scored as 0 to 5), generating a total SNOT-22 score ranging from 0 to 110; scores above 50 

indicate severe disease impact.37,38 When utilized to gauge treatment efficacy, a reduction of 8–9 points is 

deemed the minimum clinically important difference (MCID) in the SNOT-22 score. [56,57] 
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V. When To Consider Using Biologics In Crswnp? 
As previously mentioned, prior to the approval of biologics, patients with CRSwNP experiencing 

persistent polyps despite medication and/or surgery had no therapeutic options, resulting in refractory, 

uncontrolled CRSwNP. Biologics are now a recommended standard therapy for this subgroup of patients. 

Biologics are also suggested as a standard treatment for another subgroup of CRSwNP patients who can achieve 

improved control of their condition with long-term systemic corticosteroid therapy, provided they can tolerate 

the associated adverse effects. [58] 

 

Important factors to consider regarding the use of biologics may include: [59] 

• Evidence indicating type 2 inflammatory polyps (such as eosinophils observed on polyp histology, peripheral 

blood eosinophilia of ≥0.3 × 10^9/L, or clear systemic steroid responsiveness) 

• Significant decline in quality of life (indicated by a SNOT-22 score exceeding 40 points) despite consistent use 

of intranasal corticosteroids (unless medically unsuitable), prior surgical intervention (if the patient is eligible), 

and use of systemic corticosteroids for nasal conditions within the past 12 months (unless medically unsuitable) 

 

Additionally: 

• Impact of loss of smell (eg, on profession) 

• Sleep-disordered breathing 

• Comorbid asthma (but severe asthma should be considered for a biologic on its own merit) 

• Failed or contraindicated or unavailable trial of aspirin desensitization if patient has AERD 

• Steroid side effects/contraindications (reduced bone density, cataract, glaucoma) 

• Relative costs of available drugs 

Response evaluation should be done first at 16 weeks and second at 1 year. One should consider the 

continued usage of biologics when there is improved quality of life and there is more than 50% reduced usage of 

systemic steroid drugs. Also, when symptoms of smell and nasal obstruction improve and there is > _2 change 

in size of polyp from baseline on Meltzer 8-point bilateral grading system. Lastly, there is reduced impact of co-

morbidities. 

EPOS 2020, states that excellent response is seen when all 5 criterias are met, moderate response when 

3-4 criterias, poor response when 1-2 criterias and no response when 1 criterias are met. Incase of no response, 

one should stop biologics. 

 

VI. Conclusion 
The advent of biologics holds promise for revolutionizing the current management of patients dealing 

with persistent CRSwNP. Biologics should be contemplated for individuals experiencing ongoing, 

unmanageable symptoms despite undergoing thorough ESS (or in cases where surgery is not advisable). 

Response to biologic treatment should be evaluated based on established criteria, ideally after a span of 4–6 

months, and alternative treatment options should be explored if the response is unsatisfactory. This may involve 

considering revision surgery or transitioning to a different biologic. 

 

References 
[1] Hastan D, Fokkens Wj, Bachert C, Newson Rb, Bislimovska J, Bockelbrink A Etal. Chronic Rhinosinusitis In Europe—An 

Underestimated Disease. A Ga²Len Study. Allergy. 2011;66:1216–23. 

[2] Hirsch Ag, Stewart Wf, Sundaresan As, Young Aj, Kennedy Tl, Greene Sj, Et Al. Nasal And Sinus Symptoms And Chronic 
Rhinosinusitis In A Population-Based Sample. Allergy. 2017;72:274–81. 

[3] Ostovar A, Fokkens Wj, Vahdat K, Raeisi A, Mallahzadeh A, Farrokhi S. Epidemiology Of Chronic Rhinosinusitis In Bushehr, 

Southwestern Region Of Iran: A Ga2len Study. Rhinology.2019;57:43–8. 
[4] Shi Jb, Fu Ql, Zhang H, Cheng L, Wang Yj, Zhu Dd, Et Al. Epidemiology Of Chronic Rhinosinusitis: Results From A Cross-

Sectional Survey In Seven Chinese Cities. Allergy. 2015;70:533–9. 

[5] Stuck Ba, Beule A, Jobst D, Klimek L, Laudien M, Lell M Et Al. Guideline For “Rhinosinusitis”-Long Version: S2 K Guide Line 
Of The German College Of General Practitioners And Family Physicians And The German Society For Oto-Rhino Laryngology, 

Head And Neck Surgery. Hno. 2018;66:38–74. 

[6] Fokkens Wj, Lund Vj, Mullo Lj, Bachert C, Alobidi, Baroody F, Et Al. European Position Paper On Rhinosinusitis And Nasal 
Polyps 2012. Rhinolsuppl. 2012;23:3. Preceding Table Of Contents,1–298. 

[7] Fokkens Wj, Lund Vj, Mullol J, Bachert C, Alobidi, Baroody F, Etal. Epos2012:European Position Paper On Rhinosinusitis And 

Nasal Polyps 2012. A Summary For Otorhinolaryngolo Gists. Rhinology.2012;50:1–12. 
[8] Rosenfeld Rm. Clinical Practice Guideline On Adult Sinusitis. Otolaryngol Necksurg.2007;137:365–77. 

[9] Agarwal A, Spath D, Sherris Da, Kita H, Ponikau Ju. Thera Peuticantibodies For Nasal Polyposis Treatment: Where Are We 

Headed? Clinicrevallergimmunol.2019;59:141–9. 
[10] Franzese Cb. The Role Of Biologics In The Treatment Of Nasal Polyps. Immunolallergyclinnortham. 2020;40:295–302. 

[11] Klimek L, Förster-Ruhrmann U, Becker S, Chaker A, Strieth S, Hoffmann Tk Et Al. Position Paper: Use Of Biologics In 

Chronicrhinosinusitis With Polyposisnasi (Crswnp) In The German Health Care System-Recommendations Of The Association 
Of German Allergists (Aeda) And The Wgs Clinical Immunology, Allergology And Environmental Medicine And Rhinology And 

Rhinosurgery Of The German Society Of Otolaryngology, Head And Neck Surgery (Dghnokhc)  

Laryngorhinootology2020;99(8):511–27. 



Biologics: A Revolutionary Treatment To Root Out Chronic Sinusitis With Nasal Polyps 

DOI: 10.9790/0853-2305114347                            www.iosrjournals.org                                                 46 | Page 

[12] Koennecke M, Klimek L, Mullol J, Gevaert P, Wollenberg B. Subtyping Of Polyposis Nasi: Phenotypes, Endotypes And 
Comorbidities. Allergojint.2018;27:56–65. 

[13] Jutel M, Van De Veen W, Agache I, Azkur Ka, Akdis M, Akdis Ca. Mechanisms Of Allergen-Specific Immunotherapy And Novel 

Ways For Vaccine Development. Allergol Int. 2013;62:425–33. 
[14] Klimek L, Bachert C, Pfaaro, Becker S, Bieber T, Brehler R, Et Al. Ariaguideline2019: Treatment Of Allergic Rhinitis In 

Thegermanhealthsystem.Allergolselect.2019;3:22–50. 

[15] Klimek L, Casper I, Bergmann Kc. Therapy Of Allergic Rhinitis In Routine Care: Evidence-Based Benefit Assessment Of 
Combined Use Of Various Active Ingredients. Therapy Of Allergic Rhinitis In Routine Care: Evidence-Based Benefit 

Assessment Of Freely Combined Use Of Various Active Ingredients. Allergology.2020;43:476. 

[16] Klonaris D, Doulaptsi M, Karatzanis A, Velegrakis S, Milioni A, Prokopakis E. Assessing Quality Of Life And Burden Of 
Disease In Chronic Rhinosinusitis: A Review. Rhinol Online. 2019;2:6–13. 

[17] Fokkens Wj, Lund Vj, Hopkins C, Et Al. European Position Paper On Rhinosinusitis And Nasal Polyps 2020. Rhinology. 

2020;58(S29):1–464. 
[18] Fokkens Wj, Lund Vj, Hopkins C, Et Al. Executive Summary Of Epos 2020 Including Integrated Care Pathways. Rhinology. 

2020;58(2):82–111. 

[19] Laidlaw Tm, Mullol J, Woessner Km, Amin N, Mannent Lp. Chronic Rhinosinusitis With Nasal Polyps And Asthma. J Allergy 
Clin Immunol Pract. 2021;9(3):1133–1141. 

[20] Hopkins C. Chronic Rhinosinusitis With Nasal Polyps. N Engl J Med. 2019;381(1):55–63. 

[21] Bachert C, Marple B, Hosemann W, Cavaliere C, Wen W, Zhang N. Endotypes Of Chronic Rhinosinusitis With Nasal Polyps: 

Pathology And Possible Therapeutic Implications. J Allergy Clin Immunol Pract. 2020;8(5):1514–1519. 

[22] Kowalski Ml, Agache I, Bavbek S, Et Al. Diagnosis And Management Of Nsaid-Exacerbated Respiratory Disease (N-Erd)-A 

Eaaci Position Paper. Allergy. 2019;74(1):28–39. 
[23] Rudmik L, Soler Zm, Hopkins C, Et Al. Defining Appropriateness Criteria For Endoscopic Sinus Surgery During Management 

Of Uncomplicated Adult Chronic Rhinosinusitis: A Rand/Ucla Appropriateness Study. Rhinology. 2016;54(2):117–128. 

[24] Beswick Dm, Mace Jc, Soler Zm, Et Al. Appropriateness Criteria Predict Outcomes For Sinus Surgery And May Aid In Future 
Patient Selection. Laryngoscope. 2018;128(11):2448–2454. 

[25] Loftus Ca, Soler Zm, Koochakzadeh S, Et Al. Revision Surgery Rates In Chronic Rhinosinusitis With Nasal Polyps: Meta-

Analysis Of Risk Factors. Int Forum Allergy Rhinol. 2020;10(2):199–207. 
[26] Loftus Ca, Soler Zm, Desiato Vm, Et Al. Factors Impacting Revision Surgery In Patients With Chronic Rhinosinusitis With Nasal 

Polyposis. Int Forum Allergy Rhinol. 2020;10(3):289–302. 

[27] Lou H, Meng Y, Piao Y, Wang C, Zhang L, Bachert C. Predictive Significance Of Tissue Eosinophilia For Nasal Polyp 
Recurrence In The Chinese Population. Am J Rhinol Allergy. 2015; 29:350–6. 

[28] Seshadri S, Rosati M, Lin Dc, Carter Rg, Norton Je, Choi Aw, Et Al. Regional Differences In The Expression Of Innate Host 

Defense Molecules In Sinonasal Mucosa. J Allergy Clin Immunol. 2013; 132:1227–30. E5 
[29] Peters At, Spector S, Hsu J, Hamilos Dl, Baroody Fm, Chandra Rk, Et Al. Diagnosis And Management Of Rhinosinusitis: A 

Practice Parameter Update. Ann Allergy Asthma Immunol. 2014; 113:347–85. 
[30] Lund Vj, Flood J, Sykes Ap, Richards Dh. Effect Of Fluticasone In Severe Polyposis. Arch Otolaryngol Head Neck Surg. 1998; 

124:513–8. 

[31] Rudmik L, Schlosser Rj, Smith Tl, Soler Zm. Impact Of Topical Nasal Steroid Therapy On Symptoms Of Nasal Polyposis: A 
Meta-Analysis. Laryngoscope. 2012; 122:1431–7. 

[32] Poetker Dm, Jakubowski La, Lal D, Hwang Ph, Wright Ed, Smith Tl. Oral Corticosteroids In The Management Of Adult Chronic 

Rhinosinusitis With And Without Nasal Polyps: An Evidence-Based Review With Recommendations. Int Forum Allergy Rhinol. 
2013; 3:104–20. 

[33] Hopkins C, Andrews P, Holy Ce. Does Time To Endoscopic Sinus Surgery Impact Outcomes In Chronic Rhinosinusitis? 

Retrospective Analysis Using The Uk Clinical Practice Research Data. Rhinology. 2015; 53:18–24. 
[34] Bhattacharyya N. Influence Of Polyps On Outcomes After Endoscopic Sinus Surgery. Laryngoscope. 2007; 117:1834–8 

[35] Young J, Frenkiel S, Tewfik Ma, Mouadeb Da. Long-Term Outcome Analysis Of Endoscopic Sinus Surgery For Chronic 

Sinusitis. Am J Rhinol. 2007; 21:743–7. 
[36] Stevens Ww, Peters At, Grammer Lc Iii, Hulse Ke, Kato A, Tan Bk, Et Al. Clinical Characteristics Of Aspirin Exacerbated 

Respiratory Disease In A Tertiary Care Patient Cohort. J Allergy Clin Immunol. 2016; 137:Ab65. 

[37] Forwith Kd, Chandra Rk, Yun Pt, Miller Sk, Jampel Hd. Advance: A Multisite Trial Of Bioabsorbable Steroid-Eluting Sinus 
Implants. Laryngoscope. 2011; 121:2473–80. 

[38] Marple Bf, Smith Tl, Han Jk, Gould Ar, Jampel Hd, Stambaugh Jw, Et Al. Advance Ii: A Prospective, Randomized Study 

Assessing Safety And Efficacy Of Bioabsorbable Steroid-Releasing Sinus Implants. Otolaryngol Head Neck Surg. 2012; 
146:1004–11. 

[39] Kennedy Dw. The Propel Steroid-Releasing Bioabsorbable Implant To Improve Outcomes Of Sinus Surgery. Expert Rev Respir 

Med. 2012; 6:493–8. 
[40] Han Jk, Marple Bf, Smith Tl, Murr Ah, Lanier Bj, Stambaugh Jw, Et Al. Effect Of Steroid Releasing Sinus Implants On 

Postoperative Medical And Surgical Interventions: An Efficacy Meta Analysis. Int Forum Allergy Rhinol. 2012; 2:271–9. 

[41] Han Jk, Forwith Kd, Smith Tl, Kern Rc, Brown Wj, Miller Sk, Et Al. Resolve: A Randomized, Controlled, Blinded Study Of 
Bioabsorbable Steroid-Eluting Sinus Implants For In-Office Treatment Of Recurrent Sinonasal Polyposis. Int Forum Allergy 

Rhinol. 2014; 4:861–70. 

[42] Tieu Dd, Peters At, Carter Rg, Suh L, Conley Db, Chandra R, Et Al. Evidence For Diminished Levels Of Epithelial Psoriasin 
And Calprotectin In Chronic Rhinosinusitis. J Allergy Clin Immunol. 2010; 125:667–75. 

[43] Lan F, Zhang N, Zhang J, Krysko O, Zhang Q, Xian J, Et Al. Forkhead Box Protein 3 In Human Nasal Polyp Regulatory T Cells 

Is Regulated By The Protein Suppressor Of Cytokine Signaling 3. J Allergy Clin Immunol. 2013; 132:1314–21. 
[44] Van Crombruggen K, Vogl T, Perez-Novo C, Holtappels G, Bachert C. Differential Release And Deposition Of S100a8/A9 

Proteins In Inflamed Upper Airway Tissue. Eur Respir J. 2016; 47:264–74. 

[45] Pant H, Hughes A, Schembri M, Miljkovic D, Krumbiegel D. Cd4(+) And Cd8(+) Regulatory T Cells In Chronic Rhinosinusitis 
Mucosa. Am J Rhinol Allergy. 2014; 28:E83–9. 

[46] Van Zele T, Claeys S, Gevaert P, Van Maele G, Holtappels G, Van Cauwenberge P, Et Al. Differentiation Of Chronic Sinus 

Diseases By Measurement Of Inflammatory Mediators. Allergy. 2006; 61:1280–9. 
[47] Poetker Dm, Mendolia-Loffredo S, Smith Tl. Outcomes Of Endoscopic Sinus Surgery For Chronic Rhinosinusitis Associated 

With Sinonasal Polyposis. Am J Rhinol. 2007; 21:84–8. 



Biologics: A Revolutionary Treatment To Root Out Chronic Sinusitis With Nasal Polyps 

DOI: 10.9790/0853-2305114347                            www.iosrjournals.org                                                 47 | Page 

[48] Tan Bk, Chandra Rk, Pollak J, Kato A, Conley Db, Peters At, Et Al. Incidence And Associated Premorbid Diagnoses Of Patients 
With Chronic Rhinosinusitis. J Allergy Clin Immunol. 2013; 131:1350–60. 

[49] Tan Bk, Zirkle W, Chandra Rk, Lin D, Conley Db, Peters At, Et Al. Atopic Profile Of Patients Failing Medical Therapy For 

Chronic Rhinosinusitis. Int Forum Allergy Rhinol. 2011; 1:88–94. 
[50] Grigoreas C, Vourdas D, Petalas K, Simeonidis G, Demeroutis I, Tsioulos T. Nasal Polyps In Patients With Rhinitis And Asthma. 

Allergy Asthma Proc. 2002; 23:169–74. 

[51] Mainz Jg, Koitschev A. Pathogenesis And Management Of Nasal Polyposis In Cystic Fibrosis. Curr Allergy Asthma Rep. 2012; 
12:163–74. 

[52] Tan Bk, Chandra Rk, Pollak J, Kato A, Conley Db, Peters At, Et Al. Incidence And Associated Premorbid Diagnoses Of Patients 

With Chronic Rhinosinusitis. J Allergy Clin Immunol. 2013; 131:1350–60. 
[53] Yao T, Kojima Y, Koyanagi A, Yokoi H, Saito T, Kawano K, Et Al. Eotaxin-1, -2, And -3 Immunoreactivity And Protein 

Concentration In The Nasal Polyps Of Eosinophilic Chronic Rhinosinusitis Patients. Laryngoscope. 2009; 119:1053–9. 

[54] Stevens Ww, Ocampo Cj, Berdnikovs S, Sakashita M, Mahdavinia M, Suh L, Et Al. Cytokines In Chronic Rhinosinusitis: Role 
In Eosinophilia And Aspirin Exacerbated Respiratory Disease. Am J Respir Crit Care Med. 2015 

[55] Derycke L, Eyerich S, Van Crombruggen K, Perez-Novo C, Holtappels G, Deruyck N, Et Al. Mixed T Helper Cell Signatures In 

Chronic Rhinosinusitis With And Without Polyps. Plos One. 2014; 9:E97581. 
[56] Walford Hh, Lund Sj, Baum Re, White Aa, Bergeron Cm, Husseman J, Et Al. Increased Ilc2s In The Eosinophilic Nasal Polyp 

Endotype Are Associated With Corticosteroid Responsiveness. Clin Immunol. 2014; 155:126–35. 

[57] Takabayashi T, Kato A, Peters At, Suh La, Carter R, Norton J, Et Al. Glandular Mast Cells With Distinct Phenotype Are Highly 

Elevated In Chronic Rhinosinusitis With Nasal Polyps. J Allergy Clin Immunol. 2012; 130:410–20. E5. 

[58] Klimek L, Förster-Ruhrmann U, Beule Ag, Chaker Am, Hagemann J, Klimek F, Casper I, Huppertz T, Hoffmann Tk, Dazert S, 

Deitmer T. Indicating Biologics For Chronic Rhinosinusitis With Nasal Polyps (Crswnp) Recommendations By German Allergy 
And Orl Societies Aeda And Dghno For Dupilumab, Omalizumab, And Mepolizumab. Allergo Journal International. 2022 

Sep;31(6):149-60. 

[59] Fokkens Wj, Lund Vj, Hopkins C, Hellings Pw, Kern R, Reitsma S, Toppila-Salmi S, Bernal-Sprekelsen M, Mullol J. Executive 
Summary Of Epos 2020 Including Integrated Care Pathways. Rhinology. 2020 Apr 1;58(2):82-111. 

 


