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Abstract 

Background: Eosinophilic chronic rhinosinusitis (ECRS) is generally characterized by 

refractory type 2 inflammation along with severe asthma. Although tezepelumab, an anti-thymic 

stromal lymphopoietin (TSLP) monoclonal antibody, has broad efficacy in severe asthma, its 

effects on sinonasal inflammation in ECRS remain unclear. In this retrospective observational 

study, we investigated the radiological and clinical changes in patients with ECRS and severe 

asthma treated with tezepelumab. Methods: Clinical data, blood eosinophil counts, fractional 

exhaled nitric oxide (FeNO), total serum IgE levels, lung function, and paranasal sinus CT 

findings of seven patients with ECRS who received tezepelumab for comorbid severe asthma at 

a single tertiary care center between 2022 and 2024, were collected. Radiologic severity was 

assessed using the Lund–Mackay score (LMS) at baseline and ≥6 months after treatment 

initiation. Results: The median LMS showed a trend toward reduction from baseline to ≥6 

months, although this difference did not reach statistical significance (p = 0.051). In contrast, 

blood eosinophil counts, serum IgE levels, FeNO levels, and the FEV₁/FVC ratio did not show 

statistically significant changes during the observation period. Conclusion: Tezepelumab 

therapy showed a trend toward reduction in the Lund–Mackay score in patients with ECRS and 

severe asthma, although statistical significance was not reached. Systemic biomarkers and lung 

function remained stable.  
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Introduction 

Eosinophilic chronic rhinosinusitis (ECRS) is a refractory phenotype of chronic 

rhinosinusitis characterized by diffuse eosinophilic inflammation, nasal polyp formation, and a 

high recurrence rate despite medical and surgical therapy. The Japanese Epidemiological 

Survey of Refractory Eosinophilic Chronic Rhinosinusitis (JESREC) study established the 

diagnostic criteria and showed that ECRS has more severe clinical manifestations and is 

frequently comorbid with asthma compared to non-ECRS.1 The one airway concept highlights 

that upper and lower airway diseases share common immunological mechanisms, particularly 

type 2–mediated inflammation, which underlies both ECRS and asthma.2 The EPOS 2020 also 

emphasized that type 2 inflammation is the dominant endotype in many patients with chronic 

rhinosinusitis with nasal polyps.3 

Thymic stromal lymphopoietin (TSLP) is an epithelial cell–derived cytokine that 

functions as a key upstream regulator of type 2 inflammation. TSLP activates dendritic cells, 

type 2 innate lymphoid cells, basophils, and other effector cells that drive eosinophilic 

inflammation.4 TSLP expression is increased in nasal polyps and inflamed sinonasal mucosa of 

patients with chronic rhinosinusitis, suggesting its involvement in disease pathogenesis.5 

Tezepelumab is a human IgG2 monoclonal antibody that inhibits TSLP–TSLP receptor 

interactions, thereby suppressing multiple downstream inflammatory pathways. Clinical trials 
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have demonstrated its broad efficacy in patients with severe asthma. The PATHWAY study 

demonstrated significantly reduced asthma exacerbations, regardless of baseline type 2 

biomarkers,6 and the NAVIGATOR trial confirmed these findings in a larger population with 

severe, uncontrolled asthma.7 Moreover, the CASCADE study reported that tezepelumab 

therapy reduced airway inflammatory cells, indicating upstream modulation of inflammatory 

cascades beyond peripheral biomarkers.8  

Although biologics, such as dupilumab and mepolizumab, have beneficial effects in 

chronic rhinosinusitis with nasal polyps, including improving symptoms, polyp burden, and 

radiologic disease,9,10 evidence regarding the impact of tezepelumab on sinonasal inflammation, 

particularly in ECRS, remains limited.  

In Japan, tezepelumab was only approved for severe asthma in 2022, and its effects on 

sinonasal diseases have not been systematically evaluated. Therefore, in this study, we aimed to 

address this gap and generate clinical evidence in Japanese patients with ECRS. 

This study investigated the clinical course of seven patients with ECRS who received 

tezepelumab for comorbid severe asthma. By evaluating longitudinal changes in symptoms, 

blood biomarkers, and radiological findings, we sought to clarify the potential sinonasal effects 

of anti-TSLP therapy. 
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Materials and Methods 

Study design and patients 

This retrospective observational study was conducted in the Department of Otolaryngology, 

Yamaguchi University Hospital. We reviewed the medical records of patients diagnosed with 

ECRS (based on the JESREC criteria), who received tezepelumab for comorbid severe asthma 

between 2022 and 2024. A total of 11 patients received tezepelumab during the study period. 

Among them, seven patients had paranasal sinus CT scans available both before and after 

initiation of tezepelumab and were therefore included in the final analysis. Four patients were 

excluded due to the absence of follow-up CT imaging, which precluded radiologic evaluation. 

 

Treatment protocol 

Tezepelumab (210 mg) was administered subcutaneously every 4 weeks, according to 

the national and institutional guidelines for severe asthma management. Previous biologic 

therapies (such as dupilumab, benralizumab, and mepolizumab) and subsequent treatment 

modifications were documented, including discontinuation or switching owing to inadequate 

response or adverse events. 

 

Clinical assessments 
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Clinical symptoms related to ECRS and asthma were extracted from chart records. 

Laboratory markers, including blood eosinophil count, fractional exhaled nitric oxide (FeNO), 

and total serum IgE, were obtained at baseline and at 2 and 6 months after tezepelumab 

initiation. 

 

Radiologic evaluation 

Paranasal sinus computed tomography (CT) scans were obtained at baseline and at multiple 

time points ≥ 6 months after treatment initiation. Because CT imaging was not performed at 

standardized intervals, all seven patients underwent more than one CT scan during the post-

treatment period. To ensure consistent evaluation, the lowest Lund–Mackay score (LMS)11 

observed among the CT scans performed ≥ 6 months after treatment initiation was adopted as 

the post-treatment LMS value. This approach was chosen to minimize the influence of transient 

mucosal edema and to capture the maximal radiologic improvement achieved during follow-up. 

Radiological severity was quantified using the Lund–Mackay score (LMS) by two 

otolaryngologists blinded to clinical information, and longitudinal changes in LMS were 

recorded for each patient.  

Two otolaryngologists independently scored all CT scans in a blinded manner.  

Inter-rater agreement was high, with discrepancies of no more than one point in any case.  
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When discrepancies occurred, the final LMS was determined by consensus between the two 

evaluators. 

 

CT protocol 

Paranasal sinus CT scans were performed using a multidetector CT system (Aquilion Precision, 

Canon Medical Systems, Otawara, Japan). Images were acquired with the patient in the supine 

position during quiet respiration. The scanning parameters were as follows: tube voltage 120 

kV, noise index (SD) 11 HU, detector configuration 0.5 mm × 80 rows, gantry rotation time 0.5 

s, pitch factor 0.637, and matrix size 512 × 512. 

Axial images were reconstructed with a slice thickness of 0.5 mm and an interval of 0.5 mm. 

The display field of view (FOV) was 200 mm. Images were reconstructed using AiCE Body 

Standard for soft-tissue evaluation and AIDR 3D weak FC31 for bone evaluation. No contrast 

material was used for any scan. 

 

Outcome measures 

The primary outcome was change in LMS from baseline to ≥ 6 months after starting 

tezepelumab. Secondary outcomes included changes in the blood eosinophil count, FeNO, and 
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total serum IgE levels at baseline, 2 months, and 6 months. Adverse events and treatment 

discontinuations were also evaluated. 

 

Statistical analysis 

Continuous variables are expressed as medians and interquartile ranges. Because the 

sample size was small (n = 7), we did not assume normal distribution and therefore did not 

perform formal normality testing (e.g., Shapiro–Wilk test). Instead, comparisons between paired 

time points were conducted using the Wilcoxon signed-rank test, which does not require the 

assumption of normality. Statistical significance was defined as p < 0.05. All analyses and 

graph generation were performed using the KaleidaGraph software (Synergy). 

 

Ethical considerations 

This study was conducted in accordance with the Declaration of Helsinki and approved 

by the Institutional Review Board (IRB) of Yamaguchi University Hospital (Approval No. 

2025-150). Because this was a retrospective study using existing clinical data, obtaining written 

informed consent from all participants was not feasible. Therefore, the requirement for 

individual consent was waived, and an opt-out notice was posted on the institutional website in 
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accordance with institutional and national ethical guidelines. All data were anonymized prior to 

the analysis.  

 

Results 

Seven patients with ECRS and severe comorbid asthma were included in this study. The 

demographic and clinical characteristics of the patients are summarized in Table 1. The median 

age was 59 years (range, 40–77 years), and five patients were female. One patient (Case 1) had 

previously received dupilumab but was switched because of marked eosinophilia and 

subsequently continued tezepelumab treatment for 24 months. Four patients (Cases 4–7) were 

initiated and continuously received tezepelumab for 28–32 months. One patient (Case 2) 

discontinued tezepelumab after 25 months because of drug-induced urticaria. Another patient 

(Case 3) with a history of benralizumab use experienced asthma exacerbation 6 months after 

starting tezepelumab, and switched to dupilumab. Documented allergic sensitization varies 

among patients. 

Radiological assessments were available for all seven patients. Frontal-plane sinus CT 

scans obtained at baseline and at ≥ 6 months demonstrated heterogeneous but generally 

favorable changes in sinus opacification (Fig. 1). Longitudinal trajectories of the LMS showed 

patient-specific fluctuations, with some patients exhibiting transient worsening; however, six of 
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the seven patients ultimately demonstrated a reduction in LMS compared to baseline, and the 

remaining patient showed minimal change (Fig. 2a). At ≥ 6 months, the median LMS tended to 

decrease compared with baseline; however, the difference did not reach statistical significance 

(Wilcoxon signed-rank test, p = 0.051) (Fig. 2b). Despite the lack of statistical significance, six 

of the seven patients demonstrated numerical reductions in LMS, indicating a consistent trend 

toward radiologic improvement. 

Blood biomarkers showed heterogeneous patient-specific fluctuations without a 

consistent trend during the course of treatment. Blood eosinophil counts varied widely among 

the patients and did not show significant differences at baseline, 2 months, and 6 months (Fig. 

3). Notably, Case 1 was switched to tezepelumab because of marked eosinophilia, and the 

patient’s eosinophil count gradually decreased following treatment initiation. Serum total IgE 

levels also fluctuated in both directions, with increase in some cases and decrease in others; 

however, no statistically significant changes were observed across the three time points (Fig. 4). 

FeNO exhibited modest variability, generally trending downward in some patients, but without 

significant overall change (Fig. 5). The FEV₁/FVC ratio showed small fluctuations, but 

remained stable during treatment, with no significant temporal differences (Fig. 6). 

Although systemic biomarkers and pulmonary function parameters did not significantly 

change during treatment, radiologic evaluation revealed a trend toward reduction in LMS, 
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suggesting improved sinonasal inflammatory burden in patients with ECRS receiving 

tezepelumab. 

 

Discussion 

In this case series of seven patients with ECRS and comorbid severe asthma treated 

with tezepelumab, we observed a trend toward reduction in LMS over a treatment period of ≥ 6 

months. This finding suggests that TSLP blockade may be beneficial for sinonasal 

inflammation, extending beyond the established lower airway efficacy demonstrated in previous 

asthma trials. 

ECRS is a subtype of chronic rhinosinusitis characterized by marked type 2 

inflammation and frequently occurs with asthma, reflecting the one airway concept that links 

inflammatory processes across the upper and lower airways.2,3 TSLP, an epithelial-derived 

cytokine, functions as an upstream regulator of type 2 immune response. It promotes the 

activation of dendritic cells and subsequent Th2-skewing, providing a mechanistic rationale for 

targeting this cytokine in disorders driven by type 2 inflammation.4 TSLP activity is elevated in 

nasal polyps and inflamed sinonasal mucosa,5 further implicating TSLP in the pathophysiology 

of CRS. 
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Tezepelumab, a monoclonal antibody that inhibits TSLP-mediated signaling, has 

demonstrated broad clinical efficacy in treating severe asthma. The PATHWAY and 

NAVIGATOR trials showed that tezepelumab significantly reduced asthma exacerbations 

across a wide range of baseline type 2 biomarker levels.6,7 These results indicate that TSLP 

inhibition acts upstream of canonical type 2 cytokines and may modulate airway inflammation, 

even in patients without elevated eosinophil or IgE levels. 

In our study, although systemic biomarkers including blood eosinophils, serum IgE, and 

FeNO did not show significant changes, radiological evaluation demonstrated a trend toward 

improvement in the LMS, with six of seven patients exhibiting numerical reductions. This 

dissociation between systemic biomarkers and radiological outcomes may reflect the unique 

upstream mechanism of TSLP inhibition, which could alter local sinonasal inflammation 

without producing measurable changes in circulating markers. This dissociation between 

systemic biomarkers and radiological outcomes is consistent with previous findings showing 

that TSLP blockade exerts broad immunological effects, even in patients with low type 2 

biomarker levels.6,7 In the PATHWAY and NAVIGATOR trials, tezepelumab reduced asthma 

exacerbations irrespective of baseline eosinophil, IgE, or FeNO levels, suggesting that its 

upstream mechanism could modulate local airway inflammation without producing prominent 

changes in circulating markers.6,7 Furthermore, the well-recognized heterogeneity of biomarker 
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expression in ECRS and CRSwNP, as highlighted in EPOS 2020,3 supports the interpretation 

that blood biomarkers may not necessarily reflect sinonasal inflammatory activity. Nevertheless, 

given the small sample size of this study (n=7), the absence of statistically significant changes 

in systemic biomarkers may also reflect limited statistical power rather than a true lack of 

biological effect. Larger studies are needed to clarify whether systemic biomarkers change in 

response to TSLP inhibition. 

Our findings add to the emerging clinical experience that supports the potential utility 

of tezepelumab in treating upper airway disease. Dupilumab, which inhibits interleukin (IL)-4 

and IL-13 signaling, effectively reduces sinus opacification and polyp burden in CRSwNP.9 

Although data on TSLP inhibition in ECRS remain limited, our observations suggest that 

tezepelumab may also have therapeutic relevance for sinonasal diseases, particularly in patients 

with persistent inflammation, in addition to other biologics. Given the upstream position of 

TSLP in the inflammatory cascade, TSLP inhibition may enable broader modulation of airway 

inflammation than agents targeting downstream cytokines. However, this hypothesis requires 

confirmation in larger controlled studies. 

This study had several limitations. Its retrospective design, small sample size, and the 

absence of a control group limit the generalizability of the results. The timing of CT imaging 

was not standardized and concomitant treatments, including intranasal corticosteroids and prior 
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sinus surgery, may have influenced the outcomes. Furthermore, biomarker variability and the 

heterogeneity of ECRS phenotypes complicate interpretation. In addition, changes in pulmonary 

function and systemic biomarkers may have been affected by patients’ prior biologic treatments, 

the use of systemic corticosteroids, and seasonal variation, none of which could be fully 

controlled in this study. In Japan, tezepelumab was approved and launched in 2022, with 

indication limited to severe asthma; its use in chronic rhinosinusitis is not permitted. 

Consequently, the potential effects of tezepelumab on sinonasal diseases in the Japanese 

population have not been systematically evaluated and opportunities to acquire adequate clinical 

experience remain limited. 

However, the present study provides preliminary evidence that tezepelumab ameliorates 

radiological inflammation in patients with ECRS and severe asthma. Prospective controlled 

studies are warranted to better define the role of TSLP inhibition in upper airway disease and to 

determine whether radiological improvement can be translated into long-term symptom control 

and reduced disease recurrence. 

 

Conclusion 

Tezepelumab treatment was associated with a trend toward reduced LMS in patients 

with eosinophilic chronic rhinosinusitis and severe comorbid asthma, although the change did 
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not reach statistical significance (p = 0.051). Systemic biomarkers and lung function remained 

stable overall, suggesting that TSLP inhibition may exert localized effects on sinonasal 

inflammation, independent of circulating markers. These preliminary findings indicate a 

potential role of tezepelumab in managing upper airway inflammation; however, confirmation 

in larger, prospective studies is essential. 
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Figure Legends 

Table1 Baseline characteristics and treatment profiles of the seven patients. 

This table summarizes the demographic and clinical characteristics of the seven patients, 

including age, sex, previously used biologics, duration of tezepelumab treatment, and 

documented allergic sensitization. 

 

Fig.1 Serial paranasal sinus CT images of Cases 1–7 before and after treatment. 

Frontal-plane CT scans obtained at baseline and at ≥ 6 months after initiating tezepelumab 

treatment are shown for each patient. Changes in sinus opacification varied across cases, with 

six patients demonstrating radiological improvement and one showing minimal or no 

radiological changes. The Lund–Mackay score (LMS) was calculated at each time point. 

 

Fig.2 Changes in Lund–Mackay scores (LMS) before and after treatment. 

(a) Longitudinal changes in LMS from baseline through follow-up in all seven cases. The 

vertical axis represents the LMS, and the horizontal axis shows months after treatment 

initiation. Patient-specific trajectories are illustrated as line plots. 

(b) Box-and-whisker comparison of LMS at baseline and ≥ 6 months after treatment initiation. 

Boxes represent the interquartile range (IQR) with the median shown as a horizontal line; 
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whiskers indicate the range. Although the median LMS tended to be lower at ≥ 6 months, the 

difference did not reach statistical significance (*: Wilcoxon signed-rank test, p = 0.051).  

 

Fig.3 Longitudinal changes in blood eosinophil counts before and after treatment. 

Blood eosinophil counts at baseline and 2 and 6 months after tezepelumab initiation are shown. 

Individual patient trajectories are displayed as line plots. Box-and-whisker plots are overlaid, 

representing the median (center line), interquartile range (box), and range (whiskers) at each 

time point. No significant differences were observed among the three time points. 

 

Fig.4 Longitudinal changes in serum IgE levels before and after treatment. 

Serum IgE levels at baseline and 2 and 6 months after tezepelumab initiation are shown. 

Individual patient trajectories are presented as line plots． Box-and-whisker plots overlaid on 

the line plots indicate the median, interquartile range, and range at each time point. No 

significant differences were observed among the three time points. 

 

Fig.5 Longitudinal changes in fractional exhaled nitric oxide (FeNO) levels before and after 

treatment. 
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FeNO levels measured at baseline, 2 months, and 6 months after tezepelumab initiation. 

Individual patient trajectories are shown as line plots. Box-and-whisker plots overlaid on the 

line plots represent the median, interquartile range, and range at each time point. No significant 

differences were observed among the three time points. 

 

Fig.6 Longitudinal changes in FEV₁/FVC ratio before and after treatment. 

The FEV₁/FVC ratios at baseline, 2 months, and 6 months after tezepelumab initiation are 

shown. Individual patient trajectories are depicted as line plots. Box-and-whisker plots overlaid 

on the line plots indicate the median, interquartile range, and range at each time point. No 

significant differences were observed among the three time points. 

 

 



Table.1

AllergiesClinical CourseSexAgeCase

NoneDupilumab → eosinophilia → currently continuing for 24 monthsFemale591

NoneTezepelumab → discontinued after 25 months due to urticariaFemale672

Dust mites, house dustBenralizumab → tezepelumab → asthma exacerbation at 6 months 
→ switched to dupilumabFemale403

Japanese cedar, Japanese cypress, grassesContinuing tezepelumab for 32 monthsMale574

Dust mites, house dust, Japanese cedar, Japanese cypressContinuing tezepelumab for 28 monthsFemale645

Dust mites, house dust, Japanese cedar, animal danderContinuing tezepelumab for 30 monthsFemale596

MothContinuing tezepelumab for 29 monthsMale777
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Fig.3

Months (post-treatment)



Fig.4
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Months (post-treatment)
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