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Objective: Rheumatoid arthritis (RA) may share pathophysiological mechanisms with chronic rhinosinusitis (CRS), but its impact on 
CRS remains unclear. This study aimed to investigate the associations between RA and CRS disease severity, as well as postoperative 
recurrence risk.
Methods: A retrospective analysis was conducted on CRS patients who underwent functional endoscopic sinus surgery. Patients were 
divided into subgroups based on the presence of RA and gender. CRS patients were followed up for three years and categorized into 
non-recurrent and recurrent groups. Binary logistic regression analyses were performed to investigate the impact of RA on the risk of 
postoperative recurrence in CRS.
Results: Among 568 CRS patients, 169 experienced recurrence after three years. The RA group showed a significantly higher 
recurrence rate than the non-RA group in both genders (P < 0.05). In addition, RA patients had younger age, higher body mass index, 
higher prevalence of nasal polyps, and higher baseline VAS, Lund-Kennedy, and Lund-Mackay scores. At three-year follow-up, the 
RA group demonstrated greater improvements in VAS and Lund-Kennedy scores (P < 0.05). Logistic regression identified RA, allergic 
rhinitis, and asthma as independent risk factors for CRS recurrence (P < 0.05). Unadjusted and adjusted analysis highlighted RA as an 
independent predictor in males and females. Kaplan-Meier analysis further revealed that RA was associated with a significantly higher 
risk of postoperative CRS recurrence (P < 0.05).
Conclusion: RA might aggravate the disease severity and affect the prognosis of CRS. Additionally, RA may be a potential risk 
factor for postoperative recurrence of CRS, regardless of gender.
Keywords: chronic rhinosinusitis, functional endoscopic sinus surgery, recurrence, rheumatoid arthritis

Introduction
Chronic rhinosinusitis (CRS) is a common inflammatory disorder characterized by chronic inflammation in the nasal and 
paranasal sinus mucosa.1,2 CRS, being a multifactorial condition, entails intricate interplays among environmental, genetic, 
and immunological factors.3,4 It presents through a variety of clinical symptoms and includes different subtypes, including 
chronic rhinosinusitis with nasal polyps (CRSwNP) and chronic rhinosinusitis without nasal polyps (CRSsNP).5 To date, there 
have been significant advancements in the diagnosis and treatment of CRS, placing emphasis on comprehensive clinical 
evaluation, endoscopic examination, imaging studies, and targeted medical and surgical interventions.6,7 Notably, functional 
endoscopic sinus surgery (FESS) has become the primary treatment modality for CRS patients who do not experience 
adequate improvement with medical therapy.8 However, despite these treatment advancements, postoperative recurrence 
continues to pose a significant challenge in the management of CRS.9,10 Therefore, exploring the factors influencing 
postoperative recurrence and discovering the underlying recurrent mechanisms are crucial for improving personalized 
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treatment for CRS patients.11,12 Several potential risk factors have been identified, including age, sex, duration of CRS, and 
surgical techniques.8,13 Furthermore, concurrent conditions like asthma, allergic rhinitis, and immunodeficiency are increas-
ingly acknowledged as significant contributors to the recurrence of CRS.14,15 However, there are no reliable biomarkers used 
in clinical practice for predicting the risk of postoperative recurrence, and the underlying mechanisms of recurrence remain 
poorly elucidated.

In recent years, with the increasing incidence of rheumatoid arthritis (RA) and the exploration of disease pathophy-
siology, researchers have found an association between RA and CRS.16–20 RA is associated with systemic inflammation 
and immune dysregulation, potentially impacting various organ systems beyond the joints.21,22 Previous studies have 
suggested a possible link between RA and CRS, with both conditions often coexisting in patients.16–18 Furthermore, 
growing evidence indicates that CRS and RA may share common pathophysiological mechanisms.19,20,23 A nationwide 
population-based cohort study found that CRS may be associated with an increased risk of subsequent RA events, 
regardless of the phenotype.24 Mendelian randomization analysis also suggested a genetically causal effect of CRS on the 
incidence of RA, with a significantly higher risk of RA in individuals with CRS.25 Unfortunately, the current under-
standing of the association between RA and pathophysiology and prognosis of CRS recurrence is limited. Given the 
overlapping inflammatory pathways, it is plausible that CRS patients with RA may exhibit more complex histopatho-
logical features, more severe clinical symptoms, and a higher risk of postoperative recurrence.

This study seeks to evaluate the impact of RA on CRS by examining the clinical characteristics and surgical outcomes 
of CRS patients with RA. Our objective is to provide valuable insights into the potential association between RA and 
disease severity, as well as the increased risk of CRS recurrence. Understanding the interplay between these conditions 
could guide the optimization of treatment strategies and improve postoperative management for this patient population.

Materials and Methods
Patients and Study Design
The present study was approved by the Human Ethical Committee of The Second Affiliated Hospital of Kunming 
Medical University (No.20230733). Given the retrospective design, use of de-identified data, and absence of any 
intervention or commercial intent, the requirement for informed consent was waived. This study complies with the 
Declaration of Helsinki. CRS patients who were treated with FESS at our center from January 2018 to December 2021 
were included in this retrospective study. All patients were diagnosed with CRS based on established clinical guidelines, 
requiring ≥12 weeks of symptoms such as nasal obstruction or nasal discharge, supported by endoscopic signs or CT 
evidence of sinus inflammation.26 Functional endoscopic sinus surgery (FESS) was performed in cases where medical 
treatment had failed. Inclusion criteria were as follows: 1) age > 18 years and < 60 years; 2) complete clinical data; 3) no 
history of prior nasal surgery. Exclusion criteria were as follows: 1) concurrent malignancy or other severe systemic 
diseases; 2) major psychiatric disorders (eg, schizophrenia, bipolar disorder, or severe depression with cognitive 
impairment); 3) fungal sinusitis, allergic fungal sinusitis, postoperative ethmoid sinus polyposis, cystic fibrosis; 4) 
withdrawal or loss to follow-up during the follow-up period; 5) systemic use of glucocorticoids and antibiotics within 
1 month prior to surgery; 6) severe concomitant diseases not meeting surgical requirements.

Clinical Data Collection and Group Settings
Baseline data were obtained from electronic medical records of all CRS patients, including gender, age, smoking status, 
alcohol consumption, body mass index (BMI), duration of CRS, presence of RA, hypertension, and diabetes, fasting blood 
glucose (FBG) levels, systolic blood pressure (SBP), diastolic blood pressure (DBP), allergic rhinitis, asthma, and CRS 
phenotype. Furthermore, preoperative symptoms were evaluated through interviews utilizing visual analogue scales (VAS), 
Lund-Kennedy scales, and Lund-Mackay scales as previously described.27,28 BMI was calculated as weight (in kilograms) 
divided by height (in meters) squared. Diagnoses of hypertension, diabetes, allergic rhinitis, and asthma were established 
based on prior specialty consultations, medication records, and adherence to the latest diagnostic criteria. RA was defined 
according to the 2010 ACR/EULAR classification criteria, with a total score of ≥6.22 Considering the impact of gender on RA, 
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CRS patients were divided into non-RA and RA groups based on gender. Comparisons of variables between these groups were 
conducted separately for male and female patients.

Postoperative Management and Follow-up
All patients received FESS under the same medical team and were managed according to a standardized postoperative 
management schedule, including antibiotic use, intranasal corticosteroid spray, saline irrigation, and sinus cavity 
clearance as previously described.27,28 All patients included in the study were followed up for a minimum of 3 years, 
with scheduled outpatient visits at 2 weeks, 1 month, 3 months, and then every six months after the first year 
postoperatively. Nasal endoscopy and/or CT scans were performed as necessary to assess postoperative status. The 
follow-up endpoint was defined as either recurrence or completion of the 3-year period. Diagnosis of CRS recurrence 
was established based on patients’ clinical symptoms, physical examination findings, nasal endoscopy results, and sinus 
CT scan results. Postoperative recurrence was defined in accordance with previous literature as the reappearance of 
clinical symptoms along with endoscopic and CT evidence persisting for at least 2 months, despite treatment with 
previously described antibiotics and oral steroids.29,30 At the final follow-up, the VAS and Lund-Kennedy scores were 
collected again and compared with their baseline levels in CRS patients. The difference between the final follow-up 
scores and baseline scores was recorded as the improvement of VAS and Lund-Kennedy scores.

Statistical Analysis
Categorical variables were presented as numbers and percentages and compared using the chi-square test. Normally 
distributed quantitative variables were expressed as mean ± standard deviation and compared between groups using 
Student’s t-test. Non-normally distributed data were presented as median and interquartile range (IQR) and compared 
using the Mann–Whitney U-test. Interaction was assessed using multifactorial analysis of variance, revealing 
a significant interaction among gender, RA, and CRS recurrence rate. Consequently, all analyses were stratified by 
gender. Patients were divided into non-RA and RA groups to explore differences in clinical characteristics between the 
two groups. Furthermore, patients were divided into non-recurrent CRS and recurrent CRS groups, and logistic 
regression analysis was conducted to explore factors influencing CRS postoperative recurrence. The relationship between 
RA and CRS recurrence risk was further investigated in different adjustment models. Kaplan-Meier curve analysis was 
performed to evaluate the association between the presence of RA and the risk of postoperative recurrence of CRS. 
Significance was accepted at a two-tailed P < 0.05. Statistical analyses were conducted using SPSS version 23.0 (IBM, 
Chicago, IL, USA).

Results
Clinical Data of CRS Patients with Different Characteristics
A total of 652 patients with CRS were initially enrolled in the study. During the three-year follow-up period, 84 patients 
were lost to follow-up, resulting in 568 eligible participants included in the final analysis. Among them, 366 were male 
and 202 were female. The baseline characteristics of the study population are displayed in Table 1. Among them, 169 
patients were determined to suffer postoperative recurrence. Upon initial gender-based stratification, it was observed that 
male patients had notably higher rates of alcohol consumption and smoking compared to female patients. Conversely, 
female patients were found to have a higher prevalence of comorbid RA (P < 0.05). Subsequently, we further categorized 
individuals based on gender and the presence of RA to compare postoperative recurrence rates and clinical character-
istics. As shown in Table 2, regardless of gender, the recurrence rate of CRS in the RA group was significantly higher in 
comparison with the non-RA group (P < 0.05). Moreover, in comparison to the non-RA group, the RA group 
demonstrated a significantly younger age, higher BMI, and a greater prevalence of CRSwNP in both genders (P < 0.05).

RA Exacerbated the Disease Severity and Affected the Prognosis of CRS
To investigate the effects of RA on disease severity, we compared VAS, Lund-Kennedy, and Lund-Mackay scores in 
different groups based on the presence of RA and gender. As depicted in Figure 1, the baseline VAS, Lund-Kennedy, and 
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Lund-Mackay scores were notably higher in the RA group compared to the non-RA group, regardless of gender 
(P < 0.05). Additionally, we collected VAS and Lund-Kennedy scores of CRS patients at their final follow-up and 
compared them with their baseline levels. As illustrated in Figure 2, the improvement of VAS and Lund-Kennedy scores 
in the RA group was significantly lower compared to the non-RA group in both genders (P < 0.05). All these findings 
collectively suggest that the presence of RA may exacerbate the severity of CRS in patients, impacting both the 
improvement of symptoms and disease control postoperatively.

Table 1 Baseline Characteristics of CRS Patients in Male and Female

Variables Total (n=568) Male (n=366) Female (n=202) P value

Age, year 45.0 (32.0–55.0) 45.0 (32.0–55.0) 43.0 (30.0–55.0) 0.733
BMI, kg/m2 22.0 (19.9–24.7) 22.6 (20.4–25.0) 21.0 (19.5–23.9) 0.861

Alcohol, n (%) 79 (13.9) 67 (18.3) 12 (5.9) <0.001

Smoking, n (%) 87 (15.3) 66 (18.0) 21 (10.4) 0.022
CRS duration, months 24.0 (12.0–36.0) 24.0 (12.0–36.0) 24.0 (12.0–43.5) 0.895

RA, n (%) 91 (16.0) 34 (9.3) 57 (28.2) <0.001

Diabetes, n (%) 98 (17.3) 69 (18.9) 29 (14.4) 0.214
FBG, mmol/L 4.8 (4.5–5.2) 4.7 (4.5–5.1) 4.8 (4.5–5.2) 0.702

Hypertension, n (%) 110 (19.4) 76 (20.8) 34 (16.8) 0.306
SBP, mmHg 126.0 (115.0–138.0) 130.0 (120.0–143.0) 118.0 (110.0–132.0) 0.328

DBP, mmHg 80.0 (73.0–88.0) 80.0 (75.0–90.0) 77.5 (70.0–84.0) 0.531

Allergic rhinitis, n (%) 119 (21.0) 73 (19.9) 45 (22.3) 0.493
Asthma, n (%) 31 (5.5) 19 (5.2) 12 (5.9) 0.854

CRSsNP/CRSwNP, n/n 255/313 171/195 84/118 0.276

VAS score 8.0 (7.0–9.0) 8.0 (7.0–9.0) 8.0 (7.0–9.0) 0.983
Lund-Kennedy score 7.0 (6.0–8.0) 7.0 (6.0–8.0) 7.0 (6.0–8.0) 0.970

Lund-Mackay score 13.0 (11.0–15.0) 13.0 (11.0–15.0) 14.0 (11.0–15.0) 0.771

Recurrent CRS, n (%) 169 (29.8) 113 (30.9) 56 (27.7) 0.490

Abbreviations: CRS, chronic rhinosinusitis; BMI, body mass index; RA, rheumatoid arthritis; FBG, fasting blood glucose; 
SBP, systolic blood pressure; DBP, diastolic blood pressure; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP, 
chronic rhinosinusitis with nasal polyps; VAS, visual analogue scale.

Table 2 Baseline Demographics and Clinical Characteristics Between Non-RA and RA Groups in Both Genders

Variables Male Female

Non-RA (n=332) RA (n=34) P value Non-RA (n=145) RA (n=57) P value

Age, year 46.0 (33.0–55.0) 38.5 (29.0–51.0) 0.014 46.0 (35.5–55.0) 39.0 (28.0–51.0) 0.008

BMI, kg/m2 21.2 (20.2–24.8) 24.8 (23.0–26.9) <0.001 20.3 (18.8–21.7) 25.2 (22.7–27.0) <0.001
Alcohol, n (%) 63 (19.0) 4 (11.8) 0.300 6 (4.1) 6 (10.5) 0.084

Smoking, n (%) 57 (17.2) 9 (26.5) 0.179 20 (13.8) 1 (1.8) 0.012

CRS duration, months 24.0 (12.0–36.0) 24.0 (12.0–45.0) 0.928 24.0 (12.0–36.0) 24.0 (8.0–78.0) 0.556
Diabetes, n (%) 60 (18.1) 9 (26.5) 0.233 15 (10.3) 14 (24.6) 0.018

FBG, mmol/L 4.7 (4.4–5.1) 4.9 (4.5–5.4) 0.281 4.6 (4.4–5.0) 5.1 (4.6–5.6) <0.001

Hypertension, n (%) 67 (20.2) 9 (26.5) 0.389 21 (14.5) 13 (22.8) 0.155
SBP, mmHg 131.0 (120.0–145.0) 127.5 (115.0–135.0) 0.120 115.0 (106.5–130.0) 126.0 (114.0–138.0) 0.001

DBP, mmHg 81.0 (75.0–90.0) 80.0 (73.5–88.0) 0.462 76.0 (70.0–83.0) 80.0 (71.5–90.0) 0.015

Allergic rhinitis, n (%) 67 (20.2) 6 (17.6) 0.725 35 (24.1) 10 (17.5) 0.331
Asthma, n (%) 16 (4.8) 3 (8.8) 0.316 10 (6.9) 2 (3.5) 0.359

CRSsNP/CRSwNP, n/n 161/171 10/24 0.034 67/78 17/40 0.033

Recurrent CRS, n (%) 95 (28.6) 18 (52.9) 0.006 31 (21.4) 25 (43.9) 0.002

Abbreviations: RA, rheumatoid arthritis; CRS, chronic rhinosinusitis; BMI, body mass index; FBG, fasting blood glucose; SBP, systolic blood pressure; DBP, diastolic 
blood pressure; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP, chronic rhinosinusitis with nasal polyps.

https://doi.org/10.2147/JIR.S533652                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Inflammation Research 2025:18 9404

Zhou et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



RA Increased the Risk of Postoperative Recurrence of CRS
To explore potential factors influencing the postoperative recurrence of CRS, we stratified patients into recurrent CRS 
and non-recurrent CRS groups by gender. As depicted in Table 3, logistic regression analysis revealed that in both male 
and female CRS patients, RA, allergic rhinitis, and asthma were associated with an elevated risk of postoperative 
recurrence (P < 0.05). To delve deeper into the relationship between RA and postoperative recurrence risk in CRS, we 
conducted unadjusted and adjusted logistic regression model analyses, as shown in Table 4. The results indicated 
a significant association between RA and an increased risk of postoperative recurrence in both male and female CRS 
patients, with this risk remaining independent after adjusting for potential confounders (P < 0.05). Furthermore, Kaplan- 
Meier curve analysis illustrated that the presence of RA was correlated with a heightened risk of postoperative recurrence 
in CRS patients of both genders (P < 0.05, Figure 3).

Figure 1 Comparison of baseline scores of different symptom scales between non-RA group and RA group in both male and female CRS patients. (A–C) VAS score; (D–F) 
Lund-Kennedy score; (G–I) Lund-Mackay score. Data are presented as median (IQR). 
Abbreviations: VAS, visual analogue scale; RA, rheumatoid arthritis; CRS, chronic rhinosinusitis.
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Discussion
In recent years, with improved understanding of the pathology of CRS and advancements in assessment methods, 
increasing evidence confirms CRS as a highly heterogeneous disease with significant variations in disease severity.31,32 

Despite advancements in treatment modalities and the standardization of postoperative management and follow-up, 

Figure 2 The improvements of VAS and Lund-Kennedy scores in male and female CRS patients after 3 years of follow-up. (A–C) VAS score; (D–F) Lund-Kennedy score. 
Data are presented as median (IQR). T0: baseline; T3: 3 years after surgery. 
Abbreviations: VAS, visual analogue scale; RA, rheumatoid arthritis; CRS, chronic rhinosinusitis.

Table 3 Logistic Regression Analysis of Potential Risk Factor of Postoperative Recurrence of CRS 
in Both Genders

Variables Male Female

n OR 95% CI P value n OR 95% CI P value

Age 113 0.991 0.976–1.006 0.252 56 1.002 0.982–1.023 0.837

BMI 113 0.976 0.918–1.037 0.429 56 1.074 0.983–1.174 0.115
Alcohol 22 1.117 0.634–1.969 0.701 4 1.327 0.383–4.594 0.655

Smoking 23 1.248 0.711–2.192 0.441 3 0.403 0.114–1.424 0.158

CRSwNP# 61 1.042 0.668–1.625 0.857 38 1.068 0.576–1.979 0.835
CRS duration 113 1.001 0.996–1.005 0.675 56 1.007 0.999–1.015 0.073

RA 18 2.807 1.374–5.733 0.005 25 2.873 1.490–5.541 0.002

Diabetes 26 1.460 0.844–2.523 0.176 7 0.805 0.323–2.005 0.642
Hypertension 30 1.627 0.961–2.752 0.070 8 0.769 0.325–1.818 0.550

Allergic rhinitis 31 1.899 1.118–3.225 0.018 22 3.289 1.646–6.572 0.001

Asthma 10 2.632 1.039–6.668 0.041 7 4.029 1.222–13.279 0.022

(Continued)
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a considerable proportion of patients still experience postoperative recurrence during follow-up, imposing heavy 
economic burdens and psychological distress on patients.8,29 The intricate nature of tissue heterogeneity and the 
uncertainty regarding the etiology of postoperative recurrence highlight the need for a macroscopic differentiation of 
CRS patients based on diverse clinical characteristics and accompanying diseases.33,34 This differentiation is crucial for 
enabling precise treatment approaches. Previous studies have revealed significant differences in disease severity, tissue 
pathology, and postoperative recurrence risk among CRS patients with different accompanying diseases.30,35,36 For 
example, CRS patients with obesity or hyperuricemia exhibit profoundly aggravated tissue inflammation and 
a significantly increased risk of postoperative recurrence.30,35 These findings underscore the importance of summarizing 

Table 4 Unadjusted and Adjusted Binary Logistic Regression Analysis for 
CRS Recurrence According to RA

Variables Male Female

OR 95% CI P value OR 95% CI P value

Model 0 2.352 1.192–6.174 0.005 2.925 1.369–5.179 <0.001
Model 1 2.174 1.100–5.699 0.007 2.707 1.415–5.972 0.004

Model 2 3.004 1.260–7.161 0.002 3.177 1.523–6.628 0.001

Model 3 2.983 1.227–7.257 0.001 3.269 1.643–7.328 <0.001

Notes: Model 0: unadjusted; Model 1: Adjusted for age, alcohol, and smoking; Model 2: Adjusted 
for age, alcohol, smoking, BMI, CRS duration, diabetes, and hypertension; Model 3: Adjusted for 
age, BMI, alcohol, smoking, CRS duration, diabetes, hypertension, allergic rhinitis, asthma, CRS 
subtype, VAS score, Lund-Kennedy score, and Lund-Mackay score. 
Abbreviations: CRS, chronic rhinosinusitis; RA, rheumatoid arthritis; OR, odds rate; CI, con-
fidence interval; BMI, body mass index; VAS, visual analogue scale.

Table 3 (Continued). 

Variables Male Female

n OR 95% CI P value n OR 95% CI P value

VAS score 113 1.120 0.932–1.348 0.227 56 1.201 0.939–1.536 0.144

Lund-Kennedy score 113 1.025 0.954–1.101 0.506 56 1.062 0.937–1.204 0.348
Lund-Mackay score 113 1.099 0.953–1.267 0.194 56 0.893 0.732–1.089 0.263

Note: #Refer to CRSsNP. 
Abbreviations: CRS, chronic rhinosinusitis; OR, odds ratio; CI, confidence interval; BMI, body mass index; RA, rheumatoid 
arthritis; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP, chronic rhinosinusitis with nasal polyps; VAS, visual 
analogue scale.

Figure 3 Kaplan-Meier curve analyzing the association between RA and the risk of postoperative recurrence of CRS. (A) all patients; (B) male; (C) female. 
Abbreviations: RA, rheumatoid arthritis; CRS, chronic rhinosinusitis.
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and synthesizing the disease characteristics of CRS patients with different demographics and accompanying diseases, 
thereby enabling personalized treatment approaches.

To the best of our knowledge, this study represents the first exploration of the association between RA and clinical 
characteristics, as well as postoperative recurrence of CRS, in a large-scale cohort. Our findings indicate that both male and 
female CRS patients with accompanying RA exhibit greater disease severity and poorer prognosis. Importantly, the postoperative 
recurrence rate of CRS patients with RA was significantly higher than that of those without RA over the 3-year follow-up period, 
irrespective of gender. This association remained significant even after adjusting for other potential risk factors. These results 
suggest that RA may influence the tissue pathology of CRS and contribute to its postoperative recurrence mechanisms.

As the exploration of the immunopathological mechanisms of CRS continues to deepen, researchers have progres-
sively discovered the involvement of autoimmunity in the nasal inflammation.37 In recent years, there has been increasing 
attention to the relationship between autoimmune diseases and CRS, including RA, systemic lupus erythematosus and 
Sjogren’s syndrome.24,38 Emerging evidence suggest a potential overlap in the pathophysiological mechanisms between 
CRS and autoimmune diseases, with both often coexisting in patients.17,20,21,25 A recently published study has revealed 
a genetic link between CRS and the onset of RA.25 However, the impact of RA on CRS, particularly in terms of disease 
severity and postoperative recurrence, remains largely unexplored. This study aims to fill this gap by analyzing a large 
sample size of CRS cases, thereby confirming RA as a significant risk factor for CRS recurrence. Additionally, our 
findings suggest that CRS patients with RA tend to experience more severe symptoms and poorer prognoses, highlighting 
the contribution of RA to the complexity and diversity of CRS immunopathological mechanisms.

It’s widely recognized that recurrent CRS is primarily driven by the severe infiltration of inflammatory cells and the 
excessive accumulation of pro-inflammatory cytokines within the nasal mucosa.39,40 Immune and inflammatory pro-
cesses play pivotal roles in the link between RA and CRS.24 RA, being a systemic autoimmune condition, frequently 
leads to an overactive immune system in affected individuals.41 This heightened immune activity often involves 
dysregulation of T cells and B cells, which are integral to orchestrating inflammatory mediator release, immune 
responses, as well as the generation of autoantibodies and the deposition of immune complexes.42,43 Prior research has 
indicated that the aberrant activation and infiltration of T cells and B cells, along with their cytokines, play significant 
roles in perpetuating inflammation and recurrence in CRS patients.39,43 Emerging evidence suggests that RA-related 
autoantibodies, including anti-citrullinated protein antibodies (ACPA), can damage nasal epithelial cells and promote the 
release of pro-inflammatory mediators such as IL-6, IL-1β, and IL-8, thereby activating downstream immune 
responses.44,45 Furthermore, the production of autoantibodies and the systemic dissemination of local ACPA could 
exacerbate persistent mucosal inflammation and bacterial dysbiosis.24,38 This chronic state of mucosal inflammation and 
microbiota dysbiosis are crucial in the progression and recurrence of CRS.46 Chronic inflammatory conditions observed 
in RA patients reportedly contribute to epithelial barrier dysfunction, triggering tissue epithelial-mesenchymal transition 
(EMT) and pathological fibrosis.47 However, it’s crucial to note that tissue EMT and fibrosis play significant roles in the 
pathophysiology of CRS and are crucial factors influencing its prognosis and recurrence.48 Moreover, immunomodula-
tory treatments commonly used in the management of RA, including immunosuppressants and biologics, directly affect 
the immune system and inflammatory responses.42 Although these treatments may alleviate abnormal immune activity 
and reduce the release of inflammatory mediators, long-term use may suppress immune responses, impairing the body’s 
normal immune reactions and reducing the nasal mucosa’s innate immune capability.17,39 This increases the risk of 
bacterial and viral infections, detrimentally impacting the prognosis of CRS and increasing the risk of postoperative 
recurrence. In summary, the influence of RA on CRS encompasses several dimensions, such as immune dysregulation, 
epithelial inflammation, remodeling, and treatment approaches. A deeper comprehension of these contributing factors is 
imperative for a more comprehensive assessment and treatment of CRS patients with RA, ultimately enhancing treatment 
efficacy and prognosis.

Regarding sex differences observed in RA, it predominantly affects females, with a male-to-female ratio of 
approximately 1:3.22,49 By summarizing and analyzing the clinical characteristics and prognosis of CRS patients with 
and without RA in different gender groups, we observed significant differences between the RA and non-RA groups, as 
well as among different gender groups. After stratifying by gender, we found that the impact of RA on the severity, 
prognosis, and recurrence of CRS showed no significant correlation with gender, aiming to establish more reliable 
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conclusions. Therefore, preoperative RA treatment and individualized management for CRS patients with concomitant 
RA can contribute to improving prognosis and achieving precision treatment for this patient population.

This study has several limitations. Firstly, the patients included in this retrospective study were from a single medical 
center, which may lead to selection bias and limit the generalizability of the results to a broader population. Secondly, 
baseline information regarding RA disease activity and specific medication use was not available. Since different 
treatment modalities for RA, such as corticosteroids, conventional DMARDs, or biologics, may modulate systemic 
and local immune responses, their absence from the analysis may introduce potential confounding and limit interpretation 
of the observed associations. Thirdly, part of the study period overlapped with the COVID-19 pandemic, during which 
access to healthcare services and follow-up protocols may have been affected. Finally, there may be other unknown or 
unmeasured factors that could contribute to the risk of postoperative recurrence, which were not considered in this study.

Conclusion
This study contributes to a better understanding of the relationship RA and chronic CRS. Our findings suggest that RA 
might aggravate CRS severity and may influence its prognosis. Furthermore, RA could be a potential risk factor for 
postoperative recurrence of CRS, regardless of gender. These insights may have clinical relevance in the preoperative 
management of CRS patients with RA, supporting the need for more personalized treatment approaches. Further research 
is warranted to elucidate the intricate interplay between RA and CRS and its implications for clinical management.
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