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Objective: To investigate the correlation between chronic rhinosinusitis (CRS) and bronchial asthma, focusing on the CRS without nasal polyps (CRSsNP) and CRS with nasal polyps (CRSwNP), as well as their impact on lung function.

Methods: A total of 141 patients diagnosed with chronic nasal-sinus inflammation were included in this study. Clinical data, including medical histories, nasal endoscopy scores, CT scores, symptom scores, and quality of life assessments, were collected.

Results: Among the patients with CRSsNP, 23.8% had concomitant bronchial asthma. The incidence of asthma was significantly associated with the severity of sinus involvement in CRSsNP patients (p = 0.049). Pulmonary function impairment was correlated with the severity of sinus inflammation in CRSsNP patients (p = 0.019). Quality of life was significantly affected in patients with concomitant asthma and CRSsNP or CRSwNP.

Conclusion: Chronic rhinosinusitis, both with and without nasal polyps, is closely correlated with bronchial asthma. Pulmonary function impairment is associated with the extent of inflammatory lesions in CRSsNP. Although CRSwNP does not significantly affect pulmonary function, the treatment of sinus diseases can contribute to the control of asthma.
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Introduction

Chronic rhinosinusitis (CRS) refers to inflammation of the paranasal sinuses, which are air-filled spaces within the skull. According to the European Position Paper on Rhinosinusitis and Nasal Polyps (EPOS), chronic rhinosinusitis is characterized by chronic inflammation of the nasal cavity and sinuses that lasts for over 12 weeks, in this guidline, CRS is classified into primary and secondary types, further subdivided into unilateral and bilateral based on anatomical distribution (1, 2). It can be caused by viral infections such as adenovirus, parainfluenza, influenza, and rhinovirus, as well as bacterial infections including Streptococcus pneumoniae and Haemophilus influenzae (3). The prevalence rates of chronic rhinosinusitis have been reported to be as high as 11% in Europe and 12% in the United States (4, 5). In China, the prevalence of chronic rhinosinusitis ranges from approximately 2.2 to 8%, with the highest incidence observed in children aged 3–8 years (6).

Recent investigations have shed light on the pivotal role of type 2 inflammation in CRS pathogenesis. Type 2 inflammation, that’s chronic sinusitis with nasal polyps, characterized by the production of cytokines IL-4, IL-5, and IL-13, as well as the activation and recruitment of eosinophils and mast cells, plays a central role in the disease process (7, 8). Patients exhibiting a pure or mixed type 2 endotype often display resistance to conventional therapies, with higher recurrence rates compared to those with pure type 1 or 3 endotypes (9). Moreover, variations in the intensity of type 2 inflammation among patients underscore the complexity of CRS and highlight the need for tailored management and treatment approaches (10).

Based on clinical symptoms and specialized examinations for the presence of nasal polyps, chronic rhinosinusitis can be traditionallyclassified into two subtypes: chronic rhinosinusitis without nasal polyps (CRSsNP) and chronic rhinosinusitis with nasal polyps (CRSwNP) (11, 12). These two subtypes exhibit distinct clinical characteristics and immunological mechanisms of pathogenesis (13). In recent years, the relationship between nasal-sinus diseases and bronchial asthma has become a focus of research among scholars worldwide. Most researchers currently believe that there is a close association between allergic rhinitis, CRSwNP, and asthma. However, these studies mainly focus on the correlation between allergic nasal-sinus diseases and lower respiratory tract allergic diseases. Several studies have shown a higher incidence of chronic nasal-sinus inflammation in asthma patients (14–16). Chronic nasal-sinus inflammation may serve as a risk factor for asthma, impacting asthma control and disease progression (17). Wang et al. identified differentially expressed genes (DEGs) associated with the comorbidity of asthma and CRSwNP, and found an upregulation of CST1 in nasal mucosa that is related to asthma (18). In an evaluation of severe asthma patients, one study found that 45% of them had comorbid CRSwNP (19).However, there is limited research on the correlation between CRSsNP or CRSwNP and asthma, as well as lung function. This study primarily focuses on this aspect, aiming to further elucidate the relationship between them and provide more evidence for clinical treatment.



Materials and methods


Clinical data

A total of 141 patients diagnosed with chronic nasal-sinus inflammation and treated at the Department of Otolaryngology-Head and Neck Surgery and Respiratory Medicine of our hospital between May and December 2011 were included in this study. Among them, there were 89 males and 52 females, with an age range of 17 to 72 years (mean age: 39.2 ± 13.3 years) and an average disease duration of 8.7 ± 7.5 years. All patients provided informed consent for participation in the study.

The diagnosis of asthma is established based on the following criteria:

1. Clinical symptoms and signs of typical asthma,

• Including recurrent episodes of wheezing, breathlessness, chest tightness, or coughing. These symptoms often occur at night and in the early morning. Patient history often reveals a correlation with exposure to allergens, cold air, physical stimuli, viral upper respiratory tract infections, and exercise.

• During episodes, scattered or diffuse wheezing can be heard in both lungs, with a prolonged expiratory phase.

• The aforementioned symptoms and signs can be alleviated with treatment or resolve spontaneously.

2. Objective tests indicating variable airflow limitation:

• Positive bronchodilator test.

• Positive bronchial provocation test.

• An average daily peak expiratory flow (PEF) diurnal variation rate > 10% or PEF weekly variation rate > 20%.

A diagnosis of asthma is made when the above symptoms and signs are present, any of the criteria for airflow limitation are met in objective tests, and other diseases causing wheezing, breathlessness, chest tightness, and coughing are excluded.

The selection and grouping of patients were based on the following criteria:

CRSsNP group: 63 patients, including 41 males and 22 females, with an age range of 17–68 years (mean age: 35.2 ± 9.3 years) and a disease duration ranging from 3 months to 46 years (mean duration: 19.4 ± 16.3 years).

CRSwNP group: 78 patients, including 48 males and 30 females, with an age range of 22–72 years (mean age: 40.7 ± 11.3 years) and a disease duration ranging from 6 months to 50 years (mean duration: 28.6 ± 10.3 years).



Experimental procedures

General information, including the names, genders, and ages of the selected patients, was recorded. Medical histories were collected, and specialized examinations of the ears, nose, throat, and larynx were performed to gain initial understanding of the patients’ nasal conditions. All patients underwent nasal sinus computed tomography (CT) scans, pulmonary function tests, nasal endoscopy with Lund-Kennedy scoring (20), nasal sinus CT with Lund-MacKay scoring (5, 21), visual analog scale (VAS) symptom scoring (22), and assessment of quality of life using the Medical Outcomes Study Short Form 36 (MOS SF-36) questionnaire (23).



Preoperative symptom VAS score and nasal sinus CT score


VAS score

The VAS score ranged from 0 to 10, with 0 indicating no discomfort and 10 indicating severe discomfort. Patients were asked to rate their symptoms on a scale from 0 to 10 based on the severity of their symptoms, with higher scores indicating more severe symptoms. The VAS score and CT examinations were conducted within a maximum interval of 24 h.



LM score

The LM score evaluated nasal obstruction, with a score of 0 indicating no obstruction and a score of 2 indicating obstruction. The CT score assessed the condition of the nasal sinuses, with a score of 0 indicating normal, 1 indicating partial opacification, and 2 indicating complete opacification. The scores ranged from 0 to 12 for each side, with a total range of 0–24 for both sides. VAS scores and CT examinations were conducted within a maximum interval of 24 h.



Quality of life assessment

The Chinese version of the Medical Outcomes Study Short Form 36 (MOS SF-36) questionnaire, recommended by the World Health Organization (WHO), was used to assess quality of life. The questionnaire consisted of 36 items divided into eight dimensions: physical functioning (PF), role limitations due to physical health problems (RP), bodily pain (BP), general health perceptions (GH), vitality (VT), social functioning (SF), role limitations due to emotional problems (RE), and mental health (MH). Each dimension comprised 2–10 items.




Statistics

The data were organized and analyzed using statistical methods. Descriptive statistics were presented as mean ± standard deviation (SD) for continuous variables. One-way analysis of variance (ANOVA) was used for significant difference analysis of continuous variables, while the chi-square test was used for categorical variables. A p-value less than 0.05 was considered statistically significant.




Results

A total of 63 patients with CRSsNP were found to have varying degrees of bronchial asthma. Additionally, 78 patients with CRSwNP were classified into different Lund-Kennedy grades based on nasal endoscopy and nasal sinus CT examinations. The occurrence of asthma was compared between different disease ranges in the CRSsNP group using a chi-square test, showing a significant difference in the incidence of asthma (p = 0.049). However, there was no statistically significant difference in the incidence of asthma between different grades in the CRSwNP group (p = 0.943) (refer to Table 1).



TABLE 1 Incidence of asthma in both groups n (%).
[image: Table1]

The comparison of asthma incidence between the CRSsNP and CRSwNP groups was analyzed using a chi-square test, revealing no statistically significant difference in the incidence of asthma between the two groups (p = 0.745) (see Table 2).



TABLE 2 Comparison of prevalence of asthma in CRSsNP and CRSwNP n (%).
[image: Table2]

Among the 15 patients with CRSsNP and concomitant bronchial asthma, a comparison of different disease ranges in the nasal sinuses and the degree of pulmonary function impairment showed a statistically significant difference (p = 0.019). However, among the 21 patients with CRSwNP and concomitant bronchial asthma, there was no statistically significant difference in pulmonary function changes between different grades of nasal polyps (p = 0.214) (see Table 3).



TABLE 3 Incidence of pulmonary dysfunction with asthma in both groups n (%).
[image: Table3]

The comparison of pulmonary function impairment between patients with concomitant bronchial asthma in the CRSsNP and CRSwNP groups showed no statistically significant difference (p = 0.364) (see Table 4).



TABLE 4 Comparison of the incidence of pulmonary dysfunction with asthma between the two groups of patients.
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In this study, independent sample t-tests were used to compare certain clinical indicators in patients with concomitant bronchial asthma. It was found that there was no statistically significant difference in nasal endoscopic findings and imaging examinations. However, patients’ subjective symptoms and impact on quality of life showed significant differences (see Table 5).



TABLE 5 Analysis of clinical indicators.
[image: Table5]



Discussion

The upper and lower respiratory tracts are interconnected and functionally related. Clinically, allergic rhinitis often coexists with sinusitis and nasal polyps, affecting lower respiratory tract diseases (24, 25). Bronchial asthma is characterized by chronic allergic inflammation of the airways, involving multiple genes and exhibiting genetic susceptibility (26, 27). In this study, among 63 patients with chronic rhinosinusitis without nasal polyps (CRSsNP), 15 patients were found to have concomitant asthma. Comparative analysis revealed a correlation between the incidence of asthma and the severity of chronic rhinosinusitis without nasal polyps. The wider the range of sinus involvement, the higher the incidence of asthma. It is postulated that when patients have more severe sinus inflammation, there is an increased quantity of bacterial superantigens produced by microbial toxins, leading to a more pronounced airway inflammatory response. This indicates the presence of lower airway inflammation and systemic inflammation (28, 29). The results of this study further support the close association between sinusitis and asthma. The severity of sinusitis influences the occurrence and development of asthma. Patients with concomitant chronic rhinosinusitis without nasal polyps and asthma are more susceptible to viral infections (30). This suggests that sinus inflammation may make asthma patients more vulnerable to viral invasion, leading to recurrent asthma symptoms that are difficult to control.

By analyzing the data of 15 patients with chronic rhinosinusitis without nasal polyps and concomitant bronchial asthma, this study demonstrated that as the severity of sinus inflammation increased, pulmonary function deteriorated. This was manifested by a significant increase in airway resistance, a decrease in forced vital capacity, forced expiratory volume in 1 s, and peak expiratory flow rate, and an increase in residual volume. These findings suggest a close correlation between the extent of inflammatory lesions in chronic rhinosinusitis without nasal polyps and the severity of bronchial asthma. Some researchers have evaluated the medical history, histamine provocation test, and pulmonary function and concluded that 60% of patients with chronic rhinosinusitis without nasal polyps have lower respiratory tract involvement (31). In our study, the incidence of asthma among patients with chronic rhinosinusitis without nasal polyps was 23.8%, which differs from the findings of some previous studies. This discrepancy may be attributed to the relatively small sample size in our study and the fact that we focused on the relationship between sinusitis and bronchial asthma, without considering other lower respiratory tract inflammations such as bronchitis.

The pathogenesis of nasal polyps remains unclear. However, studies have shown that patients with nasal polyps have increased airway responsiveness, and chronic rhinosinusitis with nasal polyps (CRSwNP) is considered the most closely related nasal sinus disease to asthma from an epidemiological, clinical, and pathological perspective (32). The results of our study showed that the incidence of bronchial asthma in the CRSwNP group was 26.9%, and there was no significant difference in the incidence of asthma among patients with different grades of nasal polyps. From Table 3, it can be observed that there was no significant statistical difference in the degree of pulmonary function changes among patients with nasal polyps of different grades, suggesting that the severity of disease in patients with chronic rhinosinusitis with nasal polyps is not significantly correlated with the severity of asthma. However, the treatment of sinus diseases can contribute to the control of asthma. Multiple studies have shown that medication treatment (such as omalizumab and benralizumab) or nasal polyp removal can improve the quality of life in asthma patients (33, 34). Additionally, allergen immunotherapy (AIT) can modify the immune response and reduce inflammation (35). These treatment modalities address the underlying inflammatory processes, offering a comprehensive approach to managing patients with comorbid chronic rhinosinusitis and asthma. Further research into these treatments and their impact on both conditions is essential for optimizing patient outcomes.

The results of this study indicate that there was no statistically significant difference in the incidence of bronchial asthma between the CRSwNP group and CRSsNP group. This suggests that although the pathogenesis of CRSsNP and CRSwNP may differ, they have a common impact on bronchial asthma. This further supports the notion of interconnection between the upper and lower respiratory tracts and the shared effects of different upper respiratory inflammatory diseases on the lower airways. The findings of this study also demonstrate a decline in overall quality of life in patients with concurrent asthma and CRSsNP or CRSwNP, particularly in terms of physical functioning, bodily discomfort, and mental health. Similar results have been reported in several other studies (36–38).

One limitation of this study is the relatively small sample size, which may affect the generalizability of the findings. Additionally, the study focused on the relationship between chronic rhinosinusitis (CRS) and bronchial asthma, without considering other potential factors that could influence the development and severity of asthma, such as genetic predisposition or environmental factors. Furthermore, the study did not explore the long-term outcomes or the effects of different treatment interventions on the management of CRS and asthma. Future research with larger sample sizes and a more comprehensive approach is needed to further investigate the relationship between CRS and asthma and to provide more robust evidence for clinical treatment.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Ethics Committee of General Hospital of Ningxia Medical University. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

JK: Conceptualization, Data curation, Formal analysis, Methodology, Writing – original draft. HY: Formal analysis, Methodology, Writing – original draft. ZZ: Conceptualization, Investigation, Writing – original draft. JL: Data curation, Formal analysis, Writing – review & editing. XG: Data curation, Investigation, Writing – review & editing. HS: Conceptualization, Data curation, Writing – review & editing. LH: Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study was funded by Ningxia Hui Autonomous Region key research and development program (2022BEG03105).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Fokkens, WJ, Lund, VJ, Mullol, J, Bachert, C, Alobid, I, Baroody, F , et al. EPOS 2012: European position paper on rhinosinusitis and nasal polyps 2012. A summary for otorhinolaryngologists. Int rhinol. (2012) 50:1–12. doi: 10.4193/Rhino12.000 

 2. Fokkens, WJ, Lund, VJ, Hopkins, C, Hellings, PW, Kern, R, Reitsma, S , et al. European position paper on rhinosinusitis and nasal polyps 2020. Rhinology. (2020) 58:1. doi: 10.4193/Rhin20.600


 3. Palacios, MTD, and Rojas, EDL. SINUSITIS. Tesla Sci J. (2021) 9789:8788. doi: 10.55204/trc.v9789i8788.90


 4. Fokkens, W, Lund, V, and Mullol, J, European Position Paper on Rhinosinusitis and Nasal Polyps group. European position paper on rhinosinusitis and nasal polyps 2007. Rhinol Suppl. (2007) 20:1–136.

 5. Rosenfeld, RM, Piccirillo, JF, Chandrasekhar, SS, Brook, I, Ashok Kumar, K, Kramper, M , et al. Clinical Practice Guideline (Update). Otolaryngol Head Neck Surg. (2015) 152:598–609. doi: 10.1177/0194599815574247


 6. Shi, JB, Fu, Q, Zhang, H, Cheng, L, Wang, YJ, Zhu, DD , et al. Epidemiology of chronic rhinosinusitis: results from a cross‐sectional survey in sevenChinese cities. Allergy. (2015) 70:533–9. doi: 10.1111/all.12577 

 7. de Prins, L, Raap, U, Mueller, T, Schmid-Grendelmeier, P, Haase, CH, Backer, V , et al. White paper on European patient needs and suggestions on chronic type 2 inflammation of airways and skin by EUFOREA. Front Allergy. (2022) 3:889221. doi: 10.3389/falgy.2022.889221 

 8. Giri, S, Schneider, AL, and Tan, BK. (2022). Chronic rhinosinusitis: Future treatments and unmet needs. J Allergy Clin Immunol. (2022) 150:287–90. doi: 10.1016/j.jaci.2022.05.016


 9. Giunta, G, Pirola, F, Giombi, F, Muci, G, Pace, GM, Heffler, E , et al. Care for patients with type-2 chronic rhinosinusitis. J Personal Med. (2023) 13:618. doi: 10.3390/jpm13040618 

 10. Scadding, GK, Smith, PK, Blaiss, M, Roberts, G, Hellings, PW, Gevaert, P , et al. Allergic rhinitis in childhood and the new EUFOREA algorithm. Front Allergy. (2021) 2:706589. doi: 10.3389/falgy.2021.706589 

 11. Xu, Z, Huang, Y, Delemarre, T, Cavaliere, C, Zhang, N, and Bachert, C. Advances in chronic rhinosinusitis in 2020 and 2021. J Allergy Clin Immunol. (2022) 149:854–66. doi: 10.1016/j.jaci.2021.12.782 

 12. Nakayama, T, and Haruna, S-I. A review of current biomarkers in chronic rhinosinusitis with or without nasal polyps. Expert Rev Clin Immunol. (2023) 19:883–92. doi: 10.1080/1744666X.2023.2200164 

 13. Wenzel, SE
. Asthma phenotypes: the evolution from clinical to molecular approaches. Nat Med. (2012) 18:716–25. doi: 10.1038/nm.2678 

 14. Ryu, G, Min, C, Park, B, Choi, HG, and Mo, JH. Bidirectional association between asthma and chronic rhinosinusitis: two longitudinal follow-up studies using a national sample cohort. Sci Rep. (2020) 10:9589. doi: 10.1038/s41598-020-66479-8 

 15. Schwartz, BS, Pollak, JS, Bandeen-Roche, K, Hirsch, AG, Lehmann, AE, Kern, RC , et al. Sinus inflammation and chronic rhinosinusitis are associated with a diagnosis of new onset asthma in the following year. Allergy. (2023) 78:2659–68. doi: 10.1111/all.15771 

 16. Habib, ARR, Javer, AR, and Buxton, JA. A population-based study investigating chronic rhinosinusitis and the incidence of asthma. Laryngoscope. (2016) 126:1296–302. doi: 10.1002/lary.25831 

 17. Jiang, L, Wang, K, Lin, T, Jiang, Y, Gao, W, Li, C , et al. A novel risk score for disease control prediction of chronic rhinosinusitis. Clin Otolaryngol. (2022) 47:568–76. doi: 10.1111/coa.13949 

 18. Wang, M, Tang, S, Yang, X, Xie, X, Luo, Y, He, S , et al. Identification of key genes and pathways in chronic rhinosinusitis with nasal polyps and asthma comorbidity using bioinformatics approaches. Front Immunol. (2022) 13:941547. doi: 10.3389/fimmu.2022.941547 

 19. Al-Ahmad, M
. Chronic rhinosinusitis with nasal polyps as a major comorbid disease in severe asthma patients: evidence from severe asthma registry of Kuwait. J Allergy Clin Immunol. (2023) 151:AB77. doi: 10.1016/j.jaci.2022.12.244


 20. Huang, Z-Z, Chen, X-Z, Huang, J-C, Wang, ZY, Li, X, Chen, XH , et al. Budesonide nasal irrigation improved Lund–Kennedy endoscopic score of chronic rhinosinusitis patients after endoscopic sinus surgery. Eur Arch Otorrinolaringol. (2019) 276:1397–403. doi: 10.1007/s00405-019-05327-6 

 21. Anastasia, MC, Dewi, AMK, and Ningrum, FH. The correlation between bullous concha volume and type of nasal septal deviation with Lund-Mackay CT score in chronic rhinosinusitis: the correlation between bullous concha volume and type of nasal septal deviation with Lund-Mackay CT score in chronic rhinosinusitis. Medica Hospitalia J Clin Med. (2022) 9:353–9.


 22. Begum, MR, and Hossain, MA. Validity and reliability of visual analogue scale (VAS) for pain measurement. J Med Case Rep Rev. (2019) 2


 23. Zeggwagh, Z, Dendane, T, Abidi, K, Kettani, MNZ, Iraqi, A, and Zeggwagh, Z. Health-related quality of life evaluated by MOS SF-36 in the elderly patients 1 month before ICU admission and 3 months after ICU discharge. Indian J Crit Care Med. (2020) 24:531–8. doi: 10.5005/jp-journals-10071-23489 

 24. de Benedictis, FM, and Bush, A. Janus looks both ways: how do the upper and lower airways interact? Paediatr Respir Rev. (2020) 34:59–66. doi: 10.1016/j.prrv.2019.06.004 

 25. Claassen-Weitz, S, Lim, KY, Mullally, C, Zar, HJ, and Nicol, MP. The association between bacteria colonizing the upper respiratory tract and lower respiratory tract infection in young children: a systematic review and meta-analysis. Clin Microbiol Infect. (2021) 27:1262–70. doi: 10.1016/j.cmi.2021.05.034 

 26. Naja, AS, Sedaghat, AR, and Phipatanakul, W. Rhinosinusitis and asthma in children. Pedia Rhinosinus. (2020):95–106.


 27. Bolbot, YK, Bordi, T, and Vilenskyi, YV. The role of human β-defensin 2 (HbD-2) and cathelicidin (LL-37) in the local protection of the upper respiratory tract in children with allergic rhinitis and bronchial asthma. Med Perspek. (2021) 26:150–5. doi: 10.26641/2307-0404.2021.1.227957


 28. Lu, X, Xu, H, Shan, L, Gao, J, and Tong, J. DMBT1 alleviates nasal airway inflammatory response in the LPS-induced nasal polyp model. Int Arch Allergy Immunol. (2023) 184:808–13. doi: 10.1159/000529172


 29. Sood, AK, Burbank, AJ, Lawson, M, Zhou, H, Wells, HB, Peden, DB , et al. Systemic inflammatory response to inhaled endotoxin does not correlate with airway response. Respir Res. (2019) 20:1–4. doi: 10.1186/s12931-019-1227-3


 30. Karadeniz, EB, Aliyeva, C, Aydemir, S, Karaaslan, BG, Mustu, U, Ada, M , et al. Chronic rhinosinusitis in patients with primary immunodeficiency. Int Arch Allergy Immunol. (2023) 184:302–10. doi: 10.1159/000527265 

 31. Hamilos, DL
. Chronic rhinosinusitis: epidemiology and medical management. J Allergy Clin Immunol. (2011) 128:693–707. doi: 10.1016/j.jaci.2011.08.004 

 32. Gelardi, M, Giancaspro, R, Cassano, M, and Ribatti, D. Nasal cytology and histology in CRSwNP: two sides of the same coin. Front Med. (2023) 10:1143351. doi: 10.3389/fmed.2023.1143351 

 33. Tiotiu, A, Oster, J, Roux, P, Nguyen Thi, PL, Peiffer, G, Bonniaud, P , et al. Effectiveness of Omalizumab in severe allergic asthma and nasal polyposis: a real-life study. J Investig Allergol Clin Immunol. (2020) 30:49–57. doi: 10.18176/jiaci.0391 

 34. Lombardo, N, Pelaia, C, Ciriolo, M, Della Corte, M, Piazzetta, G, Lobello, N , et al. Real-life effects of benralizumab on allergic chronic rhinosinusitis and nasal polyposis associated with severe asthma. Int J Immunopathol Pharmacol. (2020) 34:205873842095085. doi: 10.1177/2058738420950851 

 35. Nakagome, K, Fujio, K, and Nagata, M. Potential effects of AIT on nonspecific allergic immune responses or symptoms. J Clin Med. (2023) 12:3776. doi: 10.3390/jcm12113776 

 36. Joshi, NB, and Paul, BB. Yoga intervention for mental health and quality of life in bronchial asthmatic patients: a review. Dev Sanskriti Interdiscip Int J. (2022) 20:20–6. doi: 10.36018/dsiij.v20i.259


 37. al-Zayadneh, EM, Arafah, AD-E, Ibrahim, SM, Glessa, MA, and al-Iede, M. Quality of life questionnaires for children with bronchial asthma at Jordan University hospital: an observational study. Curr Res Med Rev. (2021) 16:132–8. doi: 10.2174/1573398X16999201009155509


 38. Utami, P., Rahajeng, B., Diastuti, R. W., et al. (2021). Prospective study: Study of asthma therapy and the relationship between asthma control levels and quality of life of asthma patients. Paper presented at the 4th international conference on sustainable innovation 2020–health science and nursing (ICoSIHSN 2020). Available at: https://www.atlantis-press.com/proceedings/icosihsn-20/125951228



Copyright
 © 2024 Kang, Yong, Zhang, Liu, Gao, Shao and Hou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-11-1388585-t005.jpg
CRSsNP CRSSNP + CRSWNP CRSWNP +

Asthma Asthma
Nasal endoscopy 4782132 493174 o7 8424139 8932128 013
score
Sinus CT score 1498+ 1.15 15.1241.32 0.68 16.21+1.53 16.33+1.17 0.74
Symptom score 6.00+1.22 7.79£1.02 <0.001 6.6211.46 8.13£1.94 0.002

SF nasal-sinusitis 36 score

PE 78574 14.11 793541563 0.001 653741238 667241372 0.007
RP 88.68+31.15 71234953 001 82362837 6933£17.47 0.026
B> 540841823 492141235 <0.001 353841563 313351143 <0.001
GH 862741143 85.14£11.23 <0.001 702041443 7108£13.17 <0.001
VT 58304879 61234753 <0.001 43264727 45.634629 <0001
SF 4678+17.15 49.57£16.86 0.006 332141432 31481623 0.001
RE 66.09+16.27 60211434 0.001 505441044 452141358 0.001
MH 87.16+14.87 86.67+13.76 <0.001 607441631 575541284 <0001

PE, Physical Functioning; RP, Role-Physical; BP, Bodily Pain; GH, General Health; V'T, Vitality; SF, Social Functioning; RE, Role-Emotionals MH, Mental Health. p, Comparison of CRSsNP
with CRSsNP+ Asthma. p*, Comparison of CRSWNP with CRSwNP + Asthma. CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP, chronic rhinosinusitis with nasal polyps.





OPS/images/fmed-11-1388585-t003.jpg
CRSsNP
Single
sinusitis.

Multiple

sinusitis
Pansinusitis
Total
CRSWNP

(Lund-
Kennedy) 1

I
1
v

Total

21

Small airway
obstructive

ventilatory
dysfunction

0(0)

6(75)

1(142)
7(46.7)

2(100)

5(83.3)
4(7.1)
2(333)
13(619)

Pulmonary
ventilation
obstructive
dysfunction

2(25)

6(85.8)
8(533)

1(167)
3(429)
4(667)
8(38.1)

0019

0214





OPS/images/fmed-11-1388585-t004.jpg
Small airway Pulmonary

obstructive ventilation
ventilatory obstructive
dysfunction (%)  dysfunction (%)
CRSsNP 15 7(46.7) 8(53.3)
CRSWNP 21 13(61.9) 8(38.1)
P 0364

CRSSNP, chronic rhinosinusitis without nasal polyps; CRSWNE, chronic rhinosinusits with

nasal polyps.






OPS/xhtml/Nav.xhtml




Contents





		Cover



		A clinical study on the relationship between chronic rhinosinusitis and bronchial asthma



		Introduction



		Materials and methods



		Clinical data



		Experimental procedures



		Preoperative symptom VAS score and nasal sinus CT score



		VAS score



		LM score



		Quality of life assessment









		Statistics









		Results



		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fmed-11-1388585-t001.jpg
Bronchial

asthman (%)

CRSSNP
Single sinusitis
Multiple sinusitis
Pansinusitis
Total

CRSWNP
(Lund-Kennedy)l
1

m

w

Total

31

2

78

0(0)
8(182)
7(583)
15 (23.8)

2(285)
6(333)
7(273)
6(269)
21(269)

0.049

0943

CRSSNP, chronic thinosinusits without nasal polyps; CRSWNP, chronic thinosinusits with

nasal polyps.





OPS/images/fmed-11-1388585-t002.jpg
n Bronchial asthm

CRSSNP 6 15(238)
CRSWNP 78 21(269)
P 0745

CRSSNP, chronic rhinosint
nasal polyps.

tis without nasal polyps; CRSwN, chronic thinosinusits with





OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

A clinical study on the
relationship between chronic
rhinosinusitis and bronchial
asthma












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






