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【 CASE REPORT 】
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Abstract:
Although endoscopic sinus surgery (ESS) is beneficial in improving asthma symptoms, its impact on the

lung function in patients with asthma and chronic rhinosinusitis remains unclear. We herein report a case of

severe asthma with eosinophilic chronic rhinosinusitis, in which ESS substantially improved airflow limita-

tion and concomitantly reduced fractional exhaled nitric oxide and blood eosinophil counts. ESS likely re-

lieved airflow limitation by suppressing type 2 inflammatory pathways. This case highlights ESS as a promis-

ing strategy for achieving clinical remission in patients with severe asthma and chronic rhinosinusitis.
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Introduction

Asthma often coexists with comorbid chronic rhinosinusi-

tis (CRS), with eosinophilic CRS and asthma sharing a

common type 2 (T2) inflammatory pathophysiology (1, 2).

T2 cytokines, such as interleukin (IL)-4, IL-5, and IL-13,

circulate in the bloodstream, causing eosinophil infiltration

into the upper and lower airways, contributing to the disease

burden in both CRS and asthma. Patients with severe asthma

coupled with CRS with nasal polyps (CRSwNP) have in-

creased asthma exacerbations and oral corticosteroid us-

age (3), ultimately impairing the pulmonary function (4).

Although sinus surgery improves asthma symptoms (5, 6),

its impact on the lung function in patients with asthma and

CRS remains unclear. We herein report a case of severe

asthma with eosinophilic CRS (ECRS) in which sinus sur-

gery significantly improved airflow limitation concurrently

with the suppression of T2 airway inflammation.

Case Report

A 63-year-old man with asthma and CRS presented with

the following clinical findings during the initial visit:

Asthma Control Test score of 20 points, forced expiratory

volume in 1 s (FEV1) of 1.40 L, percent predicted FEV1 (%

FEV1) of 50.1%, blood eosinophil count (b-Eos) of 1,400

cells/μL, and fractional exhaled nitric oxide (FeNO) of 160

parts per billion (ppb). Sinus computed tomography (CT) re-

vealed significant mucosal thickening and fluid retention in

the maxillary, ethmoid, sphenoid, and frontal sinuses

(Fig. 1). The JESREC score in this patient was 13 (diseased

side: both sides, CT shadow: ethmoid �maxillary, eosino-

phils in peripheral blood >5%). He was diagnosed with
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Figure　1.　Sinus CT before endoscopic sinus surgery depicting extensive mucosal thickening and 
fluid retention in the bilateral maxillary, ethmoid, sphenoid, and frontal sinuses. CT: computed to-
mography

Figure　2.　Patient treatment progression. FeNO: fractional exhaled nitric oxide, FEV1: forced 
expiratory volume in 1 s

ECRS based on a JESREC score of >11 points, which des-

ignates ECRS (7).

Inhaled fluticasone propionate (400 μg daily, medium

dose) and theophylline (400 mg daily) were administered,

and salmeterol (100 μg daily), montelukast (10 mg daily),

and loratadine (10 mg daily) were also administered as part

of the treatment regimen. After 3 months of these asthma

maintenance therapies, the FEV1 increased to 2.03 L

(Fig. 2). However, the patient still showed residual airflow

limitation (%FEV1 74.1%), along with significantly elevated

levels of both b-Eos and FeNO (1,780/μL and 108 ppb).

Given the uncontrolled asthma (airflow limitation) despite a

medium-dose inhaled corticosteroid, long-acting beta-

agonists, and leukotriene receptor antagonist, the patient was

diagnosed with severe asthma according to the European

Respiratory Society/American Thoracic Society guide-

lines (8).

Before an evaluation of the initial effects of asthma treat-

ment, the patient underwent endoscopic sinus surgery (ESS)

to relieve CRS symptoms, including olfactory disorders and

nasal obstruction, but not for asthma. A postoperative patho-

logical examination confirmed the diagnosis of ECRS. After

ESS, the olfactory disorders and nasal obstruction were alle-

viated. The patient did not receive oral corticosteroids

(OCSs) postoperatively. The asthma control test score im-

proved from 20 to 25 points after the ESS. The asthma

treatment was the same before and after ESS.

One month post-ESS, the FEV1 and %FEV1 had dramati-

cally increased (FEV1 +820 mL; %FEV1 +30.1%). Concur-

rently, the b-Eos and FeNO levels dropped to 1,032/μL and

48 ppb, respectively. At 8 months post-ESS, subsequent

blood tests and lung function assessments indicated a b-Eos

of 574/μL, FEV1 of 2.71 L, %FEV1 of 99.7%, and FeNO of

44 ppb. Refractory airflow limitation, which was unrespon-

sive to standard asthma maintenance treatments, exhibited

significant improvement following ESS. This improvement
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was accompanied by a consistent reduction in both b-Eos

and FeNO levels.

Discussion

In this case, the use of inhaled corticosteroids alongside a

long-acting beta 2 agonist and other asthma-controlling

agents (such as leukotriene receptor antagonist and theo-

phylline) failed to attain effective asthma control. Neverthe-

less, ESS yielded a remarkable enhancement of airflow limi-

tation concomitant with the suppression of airway and sys-

temic T2 inflammation. To our knowledge, this is the first

report demonstrating concurrent amelioration of both airflow

limitation and T2 inflammation through ESS in a patient

with asthma and CRS.

In this instance, the intervention targeting ECRS (specifi-

cally ESS) markedly ameliorated the severity of asthma con-

ditions, underscoring ECRS as a viable therapeutic focus in

asthma management, which is characterized as a treatable

trait. Treatable traits, defined as discernible therapeutic tar-

gets characterized by clinical phenotypes, have recently

gained prominence as a precision medicine approach for

chronic airway diseases, such as asthma and chronic ob-

structive pulmonary disease (9). These treatable traits are not

restricted to pulmonary domains, encompassing elements

such as T2 inflammation and airflow limitation, and include

extrapulmonary aspects such as chronic rhinosinusitis.

ECRS, frequently comorbid with severe asthma, is an im-

portant extrapulmonary treatable trait that warrants attention

in asthma management.

ESS improved both the airway and systemic T2 inflam-

mation. This case aligns with our previous investigation,

wherein ESS demonstrated suppression of both airway and

systemic T2 inflammation in 25 patients with asthma and

ECRS (10). A cluster analysis of CRS patients revealed that

patients with CRSwNP showed strong T2 airway inflamma-

tion (11). Sinus tissues in patients with CRSwNP exhibit

elevated levels of T2 inflammatory mediators, including

IL-5, IL-13, eosinophil cationic protein, and monocyte

chemoattractant protein-4, compared to those in healthy sub-

jects (12). These findings suggest that the key mediators of

T2 inflammation are discharged from nasal polyps and unfa-

vorably affect both the upper and lower airways through the

bloodstream. Surgical removal of nasal polyps through ESS

appears to improve both airway and systemic T2 inflamma-

tion by curtailing T2 cytokines, leading to favorable effects

on the lower and upper airways.

The substantial enhancement in airflow limitation (FEV1

increase of 820 mL) observed following ESS may be attrib-

uted to the suppression of T2 inflammation. Several studies

have indicated that controlling T2 inflammation in patients

with severe asthma leads to improved airflow limitations.

For instance, a previous study showed that 1-year treatment

with mepolizumab (anti-IL-5 therapy) in 44 patients with se-

vere eosinophilic asthma and CRSwNP yielded enhance-

ments in %FEV1, along with a substantial reduction in blood

eosinophil count and sinonasal outcome test-22 scores (13).

Another study showed that dupilumab (anti-IL-4/13 therapy)

significantly improved airflow limitation and reduced T2 in-

flammatory markers, such as FeNO and immunoglobulin E

(IgE), in patients with moderate-to-severe asthma (14). A

plausible explanation for the improvement in airflow limita-

tion stemming from treatments targeting T2 cytokines is that

the suppression of these mediators results in reduced mucus

secretion in the airways and bronchoconstriction, which pro-

vides relief from airflow limitation (15). Thus, the substan-

tial improvement in FEV1 observed through ESS in this case

may be attributed to the suppression of T2 inflammatory

pathways, which is consistent with findings from previous

studies on biological agents that target T2 cytokines. We

suspect that this patient might not have airway remodeling

due to the dramatic improvement in airflow limitation by

ESS. It is difficult to accurately evaluate airway remodeling

during routine practice. Nonetheless, even CRSwNP patients

with asthma who have airway remodeling might benefit

from ESS through improvement of asthma symptoms and

T2 airway inflammation.

This case indicates that ESS can lead to clinical remission

in patients with severe asthma and CRS. Recent advance-

ments in asthma treatment, particularly the introduction of

biologics targeting the T2 inflammatory pathways, have

made achieving remission in severe asthma a feasible objec-

tive. Definitions of clinical/deep remission and bio-free re-

mission have recently been proposed for severe

asthma (16-18), including with regard to various aspects of

asthma, such as symptoms, exacerbations, lung function, and

airway inflammation. Achieving control over CRS in pa-

tients with asthma is pivotal for achieving asthma remis-

sion (19). Consequently, ESS has the potential to contribute

significantly to both asthma remission and the underlying

biological mechanisms. Previous studies have shown that

ESS for CRS can alleviate asthma symptoms, mitigate the

risk of OCS use, and exacerbate asthma. A multicenter pro-

spective study demonstrated that ESS improved the Mini-

Asthma Quality of Life Questionnaire and Asthma Control

Test scores in 86 asthmatic patients with CRS (6). A previ-

ous meta-analysis investigating ESS in patients with asthma

and CRS, which included 22 studies involving 891 patients,

revealed reductions of 84.8% in asthma exacerbations,

64.4% in hospitalizations, and 72.8% in the utilization of

OCS across the patient population (5). Nonetheless, our case

demonstrated that ESS markedly improved airflow limita-

tion, presumably through suppression of T2 inflammation,

suggesting that ESS may be a promising approach for

achieving clinical remission in patients with severe asthma

and CRS.

CRSwNP has a high recurrence rate after ESS. One study

with 18 months of follow-up after ESS reported polyp re-

currence in 40% of the patients (20). Recurrent CRSwNP is

likely to worsen asthma control. Re-operation or introduc-

tion of biologics should be considered for recurrent

CRSwNP, but certain views are not yet available. A study of
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patients with refractory CRSwNP treated with mepolizumab

showed that mepolizumab reduced the risk of further sinus

surgery (21), suggesting that the introduction of biologics is

a good option for patients with recurrent CRSwNP.

ESS is often recommended as a preliminary step before

resorting to biologics for CRSwNP, mainly owing to cost-

effectiveness considerations (22, 23). However, these previ-

ous reports may have underestimated the indirect costs asso-

ciated with postoperative complications and the need for re-

operation. In addition, they did not account for the potential

benefits of biologics, such as their positive impact on

comorbid asthma and the potential reduction in costs associ-

ated with adverse events caused by OCSs owing to de-

creased usage and/or discontinuation (24). No direct com-

parative trials have evaluated the effectiveness of ESS versus

biologics in alleviating nasal and respiratory symptoms in

patients with CRSwNP and asthma. Further comprehensive

studies are needed to verify whether ESS, biologics, or a

combination of the two is a more efficacious strategy for

managing CRSwNP alongside asthma. Furthermore, given

the distinct treatment modalities and associated costs, effec-

tive collaboration among patients, otolaryngologists, and res-

piratory physicians is crucial in the treatment decision-

making process.

Conclusion

In conclusion, this case demonstrates that ESS has a sig-

nificant impact on relieving airflow limitation, presumably

through the suppression of T2 airway inflammation path-

ways. These findings suggest that ESS can serve as an addi-

tional treatment option to achieve clinical remission in pa-

tients with severe asthma and CRS. Further investigations

are necessary to confirm whether or not ESS contributes to

clinical remission in patients with severe asthma and CRS.
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