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Chronic Rhinosinusitis with Nasal Polyps (CRSwNP) is a chronic inflammatory disease. Its severe uncontrolled form may share, with asthma and atopic dermatitis, the pathophysiological mechanism of T helper 2 inflammation, characterized by tissue eosinophilia and high local IgE levels. Comorbidities and the severity of symptoms result in a poor quality of life. CRSwNP is difficult to treat both medically and surgically. Systemic corticosteroids are widely used to manage signs and symptoms of this disease. However, prolonged use of systemic corticosteroids is associated with numerous side effects that limit their long-term use. Alternative therapy with new biologic drugs allows good control of the signs and symptoms of CRSwNP, without the side effects of systemic corticosteroids. Through an interview proposed to patients affected by CRSwNP, the use of systemic corticosteroids, their dosage and the methods of administration were analyzed in the period preceding the start of therapy with biological drugs and the real impact of biological therapy on corticosteroid use.
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1 Introduction

Chronic rhinosinusitis with nasal polyps (CRSwNP) is a chronic inflammatory disease of the nose and paranasal sinuses characterized by symptoms (nasal obstruction, rhinorrhea, facial pain) for a period ≥3 months (1).

The prevalence of CRSwNP in the general population varies from 5%–15%, indicating its widespread presence in the world population. Nasal obstruction, continuous secretion, and the lack of smell present in the patient affected by CRSwNP determine a poor quality of life (HRQoL) (2). In addition to the physical symptoms, particular attention should be paid to the psychological and social discomfort that derives from it. In fact, these symptoms not only affect respiratory function, but also interfere with fundamental daily activities such as sleep, work and social interactions. The psychological impact of the disease is equally significant: depression, anxiety and frustration are common in patients with CRSwNP, fueling a vicious cycle of physical and psychological discomfort. Quality of life measures, through the Sino-Nasal Outcome Test (SNOT-22) and other validated tools, permit quantification of the effect of the disease. The CRSwNP guidelines recommend different treatment depending on disease severity: initially nasal irrigation with saline solution and topical intranasal corticosteroids (INCS).

For severe uncontrolled forms, short courses of oral corticosteroids are used (3, 4). Such cycles can rapidly reduce inflammation and improve the quality of life of patients. Patients refractory to medical therapy may benefit from endoscopic sinus surgery (ESS), although relapse rates are approximately 40% of patients within 18 months of ESS and nearly 80% within 12 years (5, 6). The number of repeat surgeries is higher among patients with type 2 inflammation, a condition exacerbated by intolerance to nonsteroidal anti-inflammatory drugs, comorbid disease (N-ERD), increased eosinophil counts, or higher levels of interleukin IL-5 and immunoglobulin IgE in nasal or sinus tissue (5, 7, 8). Common adverse events (AEs) associated with prolonged use of systemic corticosteroids have been well documented and, together with the associated costs, highlight the need for corticosteroid-sparing therapies (9, 10). Systemic corticosteroids are effective in reducing the size of the nasal polyp and improving symptoms, and therefore remain the first-line conservative treatment option for CRSwNP. Several studies have shown a positive impact, following this therapy, on the specific and general quality of life (SNQOL, GQOL) and on the nasal polyp score (NPS) in patients with CRS (11–13). The literature also shows that the combination of systemic and topical steroids may be superior to topical steroids alone (14) but this effect often does not last and many patients are at risk of developing side effects that significantly impact (15) on the quality of life, in some respects even more than other chronic diseases such as chronic obstructive pulmonary disease (COPD) (16).

The pathogenesis of chronic rhinosinusitis with nasal polyps (CRSwNP) is characterized by complex immune dysregulation and airway epithelial barrier disruption, driven by type 2 inflammation. The presence of eosinophils and the role of T cell subsets, particularly an imbalance between Treg and Th17 cells, are crucial to the pathogenesis of the disease. Eosinophils play a critical role in triggering type 2 inflammation. The immune response involves Th2 cells, eosinophils and IgE, among others, all activated by genetic and environmental factors. The intricate interplay between these elements, cytokines and innate lymphoid cells causes airway inflammation and hyperresponsiveness, contributing to the pathogenesis of eosinophilic asthma (17). Type 2 cytokines, such as interleukin-4 (IL-4), interleukin-5 (IL-5), and interleukin-13 (IL-13), play various functions within the inflammatory process (18), attracting eosinophils into tissues, resulting in the distinctive clinical symptoms observed in chronic inflammatory airway diseases.

Corticosteroids work by completely inhibiting the inflammatory cascade, reducing the infiltration of inflammatory cells into the nasal and sinus tissues. In addition, systemic corticosteroids are effective in reducing the size of nasal polyps and improving nasal airway patency, allowing patients to breathe better and reducing the need for surgery (19, 20).

Long-term use of systemic corticosteroids in patients with CRSwNP is associated with numerous potentially serious side effects, which may impair quality of life and increase morbidity. Main side effects include iatrogenic Cushing's syndrome, with increased body weight, skin fragility, and changes in fat distribution (21), endocrine and metabolic disorders with a predisposition to hyperglycemia and diabetes mellitus, as well as an increase in blood pressure.

Systemic corticosteroids weaken the immune response, increasing the risk of bacterial and fungal infections, particularly in the upper respiratory tract.

Recent studies have shown that, although effective in the treatment of CRS/WNP, chronic use of systemic corticosteroids must be carefully monitored. An analysis by Matsuwaki et al. emphasized the importance of limiting the duration of corticosteroid use to less than 6 weeks to reduce the risk of significant side effects (22), while the study by Liu et al. (23) suggested that low-dose intermittent corticosteroids may be equally effective, but with a better safety profile.

Intranasal corticosteroids offer local control of inflammation with significantly less risk of systemic side effects (24–28).



2 Materials and methods


2.1 Study design

This unaffiliated study used a cross-sectional survey design to understand how systemic corticosteroid use has changed in Italian patients with CRSwNP who are currently undergoing biological therapy. The study began in February 2024 and ended in June 2024.

The survey instrument was designed using Google Forms. The final draft of the survey underwent rigorous review by the authors, who are ear, nose, and throat (ENT) specialists. These specialists are actively involved in the management of patients with CRSwNP in hospital centers in the Lazio region of Italy, thus bringing a concrete estimate of real-life regional practice to the survey on this topic.

The patient recruitment phase took place from February 1, 2024–June 30, 2024, followed by consistent collection of results over the survey distribution period. During this period, patients were interviewed directly by their physicians during routine follow-up check-ups or contacted via email or WhatsApp, providing them with a direct link to the Google Forms survey. This multiple approach facilitated the data collection process, considered comprehensive and flexible, adapting to the different preferences and needs of patients.



2.2 Statistical analysis

For this study, only descriptive statistics were used (using Google Forms) and no minimum sample size was required.




3 Results


3.1 Diagnosis, symptoms and impact on quality of life

The survey, completed and returned by 101 respondents, revealed that the majority of recruited patients, affected by CRSwNP (NPS > 5; 100% coexisting asthma) had been undergoing biological therapy for more than 24 months (33.7%), in 23.8% for more than 12 months. Patients who were pregnant or breastfeeding, younger than 18 years of age, treated with another biological drug in the current or previous 6 months for the treatment of Th2 inflammation, immunosuppressive treatment, any therapy for the treatment of oncological pathology in the current or previous 12 months, or autoimmune pathologies were not included in the study because they were not eligible for biological therapy for CRSwNP. The group of patients on biological therapy for less than 12 months was constituted by 19.8% patients who had recently started therapy with monoclonal antibodies for less than 6 months were also selected, which affected the total enrolled population at 22.8% (Figure 1).


[image: Figure 1]
FIGURE 1
Impact of biological therapy in patients with CRSwNP.





4 Therapy with corticosteroids

Treatment with systemic corticosteroids (SCS) had been received by 101/101 participants for the control of CRSwNP, before starting treatment with biological therapy. Of these, 30% reported having taken Betamethasone, 24.3% were treated with Deflazacort, and 2.9% were prescribed Triamcinolone. 42.8% of participants reported having taken different SCS molecules over the years, prescribed by their doctor, without specifying which ones.


4.1 Symptoms alleviated by corticosteroid therapy

When asked for which symptom SCS was needed, patients responded as follows: 52.5% to relieve multiple symptoms simultaneously present in the exacerbation phase: nasal obstruction, facial pain, nasal secretions and perceived hypo-anosmia. 47.5% of patients reported the prevalence of only one symptom that determined the use of SCS therapy, nasal obstruction being the prevalent symptom, reported by 33.8%. 13.7% reported the prevalence of nasal discharge (anterior and/or posterior), followed by reduced sense of smell (11) and facial pain (Figure 2).
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FIGURE 2
Distribution of symptoms reported by patients receiving corticosteroid therapy (SCS).




4.2 Effect of corticosteroids on symptom reduction

When asked whether taking systemic corticosteroids alleviated symptoms related to CRSwNP, 48.5% responded that they had actually benefited from the therapy, 34.7% reported that SCS therapy did not always lead to remission of symptoms with consequent objective relief, and finally 16.8% reported no benefit from corticosteroid therapy (Figure 3).


[image: Figure 3]
FIGURE 3
Effect of systemic corticosteroid (SCS) therapy on symptom reduction.




4.3 Dosage schedules

26.8% of participants reported taking more than one cycle during the year, while 35.6% of patients had taken the drug more than once every 6 months and 37.6% with an almost monthly frequency. In addition, they had reported different dosage schedules in taking systemic corticosteroids: 31.4% for cycles longer than 7 days, 30% took the systemic corticosteroids as needed, 22.1% for cycles of one week, and 15.1% for cycles of three days. 1, 2% does not specify dosage regimen (purple slice) (Figure 4).


[image: Figure 4]
FIGURE 4
Patient-reported SCS dosing schedules.


These values are summarized in an approximate estimate that considers the total days of systemic corticosteroid use, compared to the calendar year, in the following way: 22% therapy less than 10 days per year, 23.2% greater than 10 days per year, 28% greater than 20 days per year, and 20.7% use for a period greater than two months per year (Figure 5).


[image: Figure 5]
FIGURE 5
Total days/year of SCS use.




4.4 Method of corticosteroid therapy prescription

When asked whether they had taken the systemic corticosteroid following a medical prescription, 71.3% of patients confirmed this, while 28.7% of those interviewed declared that they had taken the systemic corticosteroid on their own initiative (Figure 6).


[image: Figure 6]
FIGURE 6
Method of prescription of SCS therapy.




4.5 Impact of biological therapy on corticosteroid use

When asked whether the patient had reduced systemic corticosteroid use since the start of biological therapy for the treatment of CRSwNP, the distribution of responses was as follows: 77.2% of participants stated that they had no longer taken systemic corticosteroids, 3% responded that the drug intake had been reduced by 50% in terms of duration of therapy, 2% reported the reduction reduced to 50% in terms of dosage of systemic corticosteroids, 17.8% responded by stating that they no longer took systemic therapy, but used the corticosteroids only as a topical spray to support biological therapy, as included in the current therapeutic plan.




5 Surgery

In the interview proposed to the participants, the surgical history for CRSwNP was not assessed, because it was not the object of this study.



6 Biological therapy

Regarding biological treatment at the centers involved in the study, 73.3% of patients were treated with Dupilumab (Dupixent), 25.7% were treated with Mepolizumab (Nucala), and 1% of patients were treated with Omalizumab (Xolair) (Figure 7).


[image: Figure 7]
FIGURE 7
Distribution of biological drugs in the sample of patients affected by CRSwNP, attending the involved centers.




7 Discussion

Our study, involving 101 patients with CRSwNP living in the Lazio region, Italy, provides valuable information on the administration of systemic corticosteroid therapy and the impact of biological therapy. Chronic Rhinosinusitis with Nasal Polyps (CRSwNP) is a chronic inflammatory condition involving the nasal cavity and paranasal sinuses, with the formation of nasal polyps. It is one of the most severe forms of chronic sinusitis and is associated with debilitating symptoms such as nasal obstruction, loss of smell, nasal discharge, and facial pain. The impact of CRSwNP is not limited to physical symptoms but can significantly impair patients' quality of life (QoL).

Systemic corticosteroids are the gold standard for the management of severe CRSwNP, as they can rapidly reduce inflammation and improve patients' quality of life. However, long-term use of these drugs is complicated by systemic side effects and, in addition, the benefit obtained by the patient is lost when therapy is suspended. Therefore, when the form of CRSwNP falls within a type 2 inflammation, in order to meet the need for long-term outcomes, even greater than the benefit that can be obtained from surgical treatment, alternative treatments for CRSwNP have been developed. These include monoclonal antibodies, taken by the patient in association with intranasal corticosteroid: this therapeutic approach allows systemic and local control of inflammation with a significantly lower risk of systemic side effects (27). It is worth remembering that in the most severe cases, endoscopic surgery for the removal of nasal polyps remains an effective solution for disease control (24).

From a cost analysis, systemic corticosteroids such as prednisone, frequently prescribed during CRSwNP exacerbations, must be taken for repeated courses of therapy due to the chronic nature of the disease, which leads to a significant increase in drug purchase costs. A recent review showed that, in the long term, pharmacological management of CRSwNP can lead to high costs per patient, obviously depending on the frequency and duration of treatments.

In addition to the primary direct cost of medication, follow-up visits and additional treatments to monitor corticosteroid side effects, such as osteoporosis, hypertension, and metabolic disorders, also add to the cost burden. Indirect costs associated with managing CRSwNP are also significant. Reduced work productivity, sick days, and absences from work are a significant economic burden, in addition to the serious side effects of corticosteroids, which can lead to a deterioration in quality of life, resulting in increased use of healthcare resources (11, 29, 30).

The use of intranasal corticosteroids or biologics such as anti-IL-5 drugs (e.g., mepolizumab) or anti-IL-4/IL-13 (dupilumab) have led to a reduction in the intake of systemic corticosteroids (14), thus reducing long-term costs and minimizing systemic side effects.

Our study originated from the intent to understand how well the signs and symptoms of CRSwNP were controlled by systemic corticosteroid therapy and how much biological therapy had a positive impact on disease control, all in a patient-subjective perspective. The data collected allow us to confirm that patients affected by CRSwNP require corticosteroids that are taken differently in terms of dosage and duration (31). The benefits reported by patients are related to the use of SCS but disappear with the suspension of the therapy. This leads the patient to start a new cycle of cortisone. The lack of an alternative medical therapy has also led to an inconsiderate use of corticosteroids over the years and the easy supply of this drug has frequently allowed autonomous management, without considering the consultation with the referring physician essential. This conduct has led, in some cases, to the development of other systemic pathologies typical of prolonged and/or inappropriate use of corticosteroids. It is probable that the lack of medical supervision in the use of the therapy did not allow the patient to recognize the side effects that arose. For these reasons, patients have sometimes continued to take systemic corticosteroids for the treatment of CRSwNP, not considering the side-effect pathologies developed as a result of poorly controlled use of SCS. The arrival of alternative therapies, such as monoclonal antibodies, has represented a new opportunity to treat the signs and symptoms of CRSwNP, without developing the known side effects of systemic corticosteroid intake.

From a cost perspective, by ensuring good control of the disease and associated comfort without the side effects of SCS, biological therapy allows long-term economic savings both in direct costs and in indirect costs resulting from type 2 inflammatory diseases. In terms of quality of life, the psychophysical well-being that biological therapy has brought to patients affected by CRSwNP is periodically confirmed by the score of tests such as Snot 22. There is evidence of a saving induced by biological therapy even if the estimate is calculated in Qualy (32).

Systemic corticosteroids act on nasal obstruction, olfactory dysfunction, facial pain, nasal secretions. The manifestation of these symptoms can be very different from patient to patient, and often there is a prevalence of one symptom over the others. Of our interviewees, 52.5% were using medical therapy for the resolution of all symptoms related to CRSwNP, considered equally debilitating, while 33.8% considered nasal obstruction the predominant symptom overall. Although corticosteroid therapy is the medical gold standard for the treatment of severe CRSwNP, in a percentage of patients it does not lead to symptom reduction and, if the pathology is eosinophilic, the recurrence of symptoms after suspension of therapy is more frequent (11, 33). Our survey presented data consistent with findings by Head and colleagues who noted that three to six months after treatment with oral steroids, patients showed little or no improvement in health-related quality of life (HRQoL) or symptom severity compared with those treated with placebo or no treatment (34). We consider that 48.5% of our interviewees reported that they had not obtained any benefit from systemic corticosteroid therapy.

The data that particularly struck us was the frequency of steroid intake. If Epos/Euforea 2023, among the criteria for prescribing biological therapy, consider the intake of systemic corticosteroid in the last year for a period equal to or greater than three months, 26.8% of the participants in our survey reported having had more than 1 cycle of therapy during the year, 35.6% of patients took the drug more than once every 6 months, 37.6% used steroid therapy with almost monthly frequency.

These data are consistent with the extreme variability of systemic corticosteroid dosage highlighted in the article by De Corso et al (31). Our interview showed that 30.2% of patients took the drug as needed. This data also suggested that the patient can take a drug with significant side effects independently, regardless of a medical prescription, as stated in the next question. The appropriateness of prescribing the subsequent biological therapy is confirmed by 100% of the patients interviewed who no longer had to resort to systemic corticosteroids to relieve symptoms related to the rhino-sinus pathology, after starting therapy with the monoclonal antibody. These patients, as per the therapeutic plan, were prescribed topical intranasal corticosteroids.

The guidelines indicate that the lack of efficacy of medical therapy with systemic corticosteroids indicates surgical treatment. When in the long term, surgery does not lead to lasting results (35) and when surgical revision has been necessary, biological therapy has shown promising results in managing not only the signs of symptoms related to chronic rhinosinusitis with nasal polyposis but also in controlling asthma and atopic dermatitis, comorbidities of type 2 inflammation. Biological treatments have demonstrated lasting improvements in symptoms and clinical signs for these patients (36, 37).

Having found no benefit from medical treatment with systemic corticosteroid or surgical treatment, our interviewees started therapy with: Dupilumab, anti-IL-5 antibody (73.3%) (56), with Mepolizumab, anti-IL-4R antibody (25.7%), and Omalizumab anti-IgE antibody in a minimal percentage.

Current guidelines for prescribing and monitoring biological therapy in CRSwNP are based primarily on scientific literature, with some differences due to different interpretations of criteria and definitions of treatment thresholds. Roland et al. proposed a therapeutic algorithm that includes assessment and management of comorbidities, medical management, and initiation of biologic therapy (40). Recommendations for the management of CRSwNP are provided by EPOS 2020, updated in 2023 (41). It suggests using biologic therapy for patients with CRSwNP who meet at least three of the following five criteria: (1) type 2 inflammation; (2) need for oral glucocorticoids; (3) significant impact on quality of life (QoL); (4) severe loss of smell; (5) diagnosis of concomitant asthma. Additionally, the Joint Task Force on Practice Parameters provides guidelines on the use of intranasal corticosteroids, biologics, and aspirin therapy after desensitization (ATAD) for the management of CRSwNP (42).

The lack of standardization in international guidelines and treatment protocols for CRSwNP may lead to variable therapeutic pathways from one country to another.

These gaps highlight the urgent need to develop more effective and personalized therapeutic strategies for patients with CRSwNP, inspired by models already adopted for other chronic diseases such as asthma, diabetes, chronic kidney disease, Parkinson's disease and coronary heart disease. These diseases require personalized diagnostic and care pathways, including regular screening (38, 39), symptom monitoring, management of comorbidities, patient education and psychological support. The therapeutic plan in use in Italy takes into account these unmet needs, indicating the prescribability of biological drugs to patients who have not had benefits from treatment with systemic corticosteroids and/or surgical treatment; patients who have a poor quality of life, as attested by tests such as Snot 22, which also takes into account the psychological aspects and limitations that chronic rhinosinusitis with nasal polyposis can determine.



8 Conclusions

This survey-based study of individuals living with CRSwNP provides valuable information on the impact of systemic corticosteroid therapy in this patient population and the extent to which biologic therapy impacted their quality of life, considering olfactory dysfunction, nasal obstruction, nasal discharge, and signs and symptoms related to comorbidities.

Treatment of CRSwNP often requires multiple and potentially indefinite therapies.

Systemic corticosteroids are an effective treatment for severe CRSwNP but their prolonged use is associated with numerous side effect, in the range of 10%–70%, depending on the duration and dosage of therapy. This is why short cycles are generally recommended for acute symptom control. It is critical to balance the therapeutic benefits with the risks and try to minimize the use of systemic steroids through therapeutic alternatives, such as intranasal corticosteroids, surgery, and monoclonal antibodies (53–55). While systemic corticosteroids are effective in the short-term control, monoclonal antibodies offer a safer option for the long-term treatment of CRSwNP, with a significantly lower incidence of severe side effects. Taking biologic therapy in patients with the severe, non-responsive forms of standard of care guarantees significant outcomes. These molecules are generally well tolerated and have a better safety profile, with generally mild and transient side effects. Incidence rates vary depending on the drug and the population studied, in the range of 0.1%–10% (43–51).

Clinicians should carefully monitor patients on treatment and consider the use of more targeted treatments to avoid long-term complications.

Management of CRSwNP with systemic corticosteroids entails significant direct and indirect healthcare costs, which are influenced by the long-term side effects of such treatments. The adoption of alternative treatments and strategies for early monitoring and management of side effects could reduce the overall economic burden (52). The continuous search for more effective and safe therapeutic solutions is essential to improve the quality of life of patients and contain the healthcare costs associated with this chronic disease.
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