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Abstract 

Background: Despite the use of atrial fibrillation (AF) cutoff of 30s as the standard 
for success in most AF clinical trials, patients consider an AF Severity Scale (AFSS) 
of ≤ 5 or AF duration ≤ 1 hour as treatment success. Prevalence and factors 
associated with these patient-defined endpoints are unknown. 

Methods: We performed a cross-sectional analysis using a single-site cohort of AF 
patients. We report rates of patient-defined treatment success (AFSS ≤ 5 or AF 
burden ≤ 1 hour) and multivariable analyses to identify factors associated with 
either successful outcome. 
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Results: From 2019 to 2023, 2087 patients had available AFSS symptom scores and 
2305 had ambulatory ECG monitoring. Of these, 862 (41%) had AFSS scores ≤5 and 
1130 (49%) had AF burden ≤1 hour. After adjusted analysis, older age (OR 1.03, 95% 
CI 1.02-1.04, p <0.001) was associated with AFSS ≤5. Whereas female sex (OR 0.43, 
95% CI 0.35-0.52, p <0.001), CKD, COPD, depression, and CHF were less likely to 
meet AFSS threshold. Among the AF burden cohort, age (OR 0.98, 95% CI 0.97-0.99, 
p <0.001), and female sex (OR 1.24, 95% CI 1.03-1.50, p=0.025) were associated with 
AF burden ≤ 1 hour. Unlike the AFSS cohort, medical comorbidities such as COPD 
and CHF, were not significantly different for meeting AF burden goal. 

Conclusion: Less than half of AF patients had AF-symptom scores or arrhythmia 
burdens reflecting patient-defined treatment success. Factors associated with 
reaching patient reported outcome goals were distinct from those associated with 
arrhythmia burden goals. 

Keywords: Arrhythmia; Atrial Fibrillation; Electrophysiology; Patient Goals; Patient 
Reported Outcomes; Rhythm Disorders &. 
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Abstract 

Background: Multimorbidity refers to the presence of multiple coexisting 
conditions, but is often underappreciated in the context of severe asthma (SA) 
management. We sought to identify differences in approaches to multimorbidity 
management in SA, variability in access to multidisciplinary team (MDT) resources, 
and whether physician perspectives on multimorbidity differ between SA specialists 
and general respiratory physicians. 

Methods: The Severe Heterogeneous Asthma Registry, Patient-centred (SHARP) 
Clinical Research Collaboration circulated an online physician survey via European 
national respiratory societies to assess 1) available resources to address 
multimorbidity and 2) physician perspectives on multimorbidity in SA. 

Results: 495 responses from 25 European countries included 48% SA specialists 
and 52% general respiratory physicians. SA specialists had more experience with 
SA patients (20% were seeing >60 patients per month) compared to general 
respiratory physicians. SA specialists had greater access to multidisciplinary care - 
including better access to MDTs, allied health professionals and referrals to external 
specialists, and therefore more routinely assessed comorbidities and considered 
them greater influences on their practice. They also considered multimorbidity to a 
greater degree and rated its impact on their patients' asthma outcomes (and general 
health outcomes) as more substantial. 

Conclusions: Alongside more experience of treating SA, SA specialists have 
increased awareness of multimorbidity and better resources to manage it. However, 
access to MDTs remains a significant gap for both SA specialists and general 
respiratory physicians. Furthermore, both groups identified a high need for further 
education and training about multimorbidity. These findings highlight key areas for 
improvement in clinical practice, resources and training. 

Copyright ©The authors 2026. 
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Abstract 

Biomarkers of inflammation, coagulation and fibroblast activity differ across COPD 
comorbidity phenotypes, revealing biologically plausible signatures and suggesting 
potential endotypes that reflect subclinical disease processes https://bit.ly/49t5nkW. 
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Abstract 

Background: Fractional exhaled nitric oxide (F ENO) reflects type 2 airway 
inflammation, yet the prognostic utility of longitudinal F ENO changes in COPD 
remains unclear. We aim to explore whether 6-month F ENO variation patterns predict 
subsequent moderate-to-severe exacerbations in COPD patients receiving triple 
therapy. 

Methods: We prospectively evaluated COPD patients receiving triple inhaled 
therapy from 2023 to 2024. Four F ENO-related variables were used to 
derive F ENO variation phenotypes via K-means unsupervised clustering. 

Results: Three distinct F ENO-variation phenotypes were identified: a High F ENO-
Persistently Elevated subtype (Cluster 1, 11.2%), a High F ENO-Declining subtype 
(Cluster 2, 20.3%) and a Low F ENO-Stable subtype (Cluster 3, 68.5%). During 6-12 
months of follow-up, 75 patients (33.8%) experienced a moderate-to-severe 
exacerbation. Compared with Cluster 3, both Cluster 1 (OR 6.97, 95% CI 2.38-20.47) 
and Cluster 2 (OR 20.08, 95% CI 7.01-57.58) were independently associated with 
future exacerbations (p<0.001). The final prediction model 
incorporating F ENO variation phenotypes demonstrated excellent discrimination 
(AUC 0.889) and provided greater net clinical benefit than models using traditional 
clinical predictors alone (p=0.004). Subgroup analyses revealed consistent effect 
sizes across categories of age, prior-year exacerbations, baseline FEV1 % predicted, 
symptom burden, smoking status and proportion of days covered, supporting the 
robustness and internal consistency of the F ENO-variation phenotyping approach. 

Conclusion: Short-term longitudinal F ENO variation over 6 months was 
independently associated with future moderate-to-severe exacerbations in COPD 
patients receiving triple therapy, supporting risk stratification and hypothesis 
generation for future interventional studies rather than direct treatment guidance. 
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Abstract 

Background: Type 2 (T2) inflammation is increasingly recognised in COPD, though 
its immunopathological profile may differ from asthma. T2 inflammatory diseases 
often coexist, but their prevalence in COPD patients without asthma remains 
underexplored. This study investigated the prevalence of T2 inflammatory 
multimorbidities in individuals with COPD (without asthma) and compared it with 
those in people with asthma. It also examined the relationship between these 
multimorbidities and blood eosinophil counts (BEC). 
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Methods: Using data from the Optimum Patient Care Research Database (OPCRD), 
we identified patients with COPD or asthma and assessed lifetime and adjusted 
prevalence of T2 comorbidities including allergic rhinitis, atopic dermatitis/eczema, 
nasal polyps, chronic rhinitis with or without polyps, eosinophilic oesophagitis and 
ulcerative colitis. Prevalence was stratified by BEC and adjusted for demographic 
and clinical variables. 

Results: Among 122 509 COPD and 1 154 094 asthma patients, T2 multimorbidities 
were present in both groups but significantly less common in COPD. Allergic 
rhinitis and nasal polyps were notably less prevalent in COPD, even at higher BEC 
levels. Prevalence of multimorbidities increased with BEC in both groups, with 
stronger associations observed for nasal polyps and ulcerative colitis. Eosinophilic 
oesophagitis was rare across both cohorts. 

Conclusion: T2 multimorbidities are present in COPD and their prevalence 
increases with BEC, though they are generally less prevalent than in asthma, 
suggesting distinct immunopathology. 
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Abstract 

COPD is a common lung disease that causes significant global morbidity. Strikingly, 
elevated blood and/or airway eosinophil levels are observed in up to 40% of COPD 
patients. These innate immune cells are clinically associated with increased 
exacerbation frequency and risk. Eosinophils are key in COPD symptom 
management and a drive to uncover their related immunopathology is critical to our 
understanding of disease progression. Recent biologic treatments targeting 
eosinophils have had success in reducing symptoms in eosinophilic COPD 
patients. However, the underlying pathways that lead to these improvements is 
incompletely understood. Given eosinophils are important in pathogen clearance, 
mucus viscosity, barrier integrity and tissue remodelling, any disease modifying 
treatments will have several proposed mechanisms. In this narrative review, we 
summarise the developmental, recruitment, activation and related pathology of 
eosinophils in the context of eosinophil-depleting treatments to elucidate treatment 
efficacy. Furthermore, we highlight potential future biological pathways for 
therapeutics aimed at specific eosinophil mechanisms. 
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Abstract 

Background: Chronic cough affects approximately 10% of adults and is increasingly 
recognised as a distinct clinical condition. This symptom has increasingly been 
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associated with significant outcomes such as pneumonia. Nevertheless, few large 
long-term population-based studies have been conducted. 

Methods: This retrospective cohort study was performed using nationwide claims 
data from the Health Insurance Review and Assessment Service in South Korea 
from 2013 to 2020. Adult patients who visited outpatient clinics for cough 
(International Classification of Diseases, 10th Revision: R05) were enrolled. Chronic 
cough was defined as ≥8 visits or ≥56 days. Patients with pneumonia within 2 years 
before and 6 months after the index date were excluded. The main outcome was 
incident pneumonia during the 3 year follow-up period. The association between 
chronic cough and incident pneumonia was evaluated using Cox proportional 
hazards models, with HRs adjusted for age, sex, comorbidities and Charlson 
comorbidity index. Sensitivity analyses and subgroup analyses by sex and age were 
also performed. 

Results: Among 385 417 participants (28 706 with chronic cough and 356 711 
controls), the incidence of pneumonia was higher in the chronic cough group (18.87 
vs 11.32 per 1000 person-years). Chronic cough was independently associated with 
an elevated risk of pneumonia (adjusted HR 1.13; 95% CI 1.06 to 1.19; p<0.001), and 
the association was robust across multiple sensitivity analyses with alternative 
exposures. The subgroup analysis showed a stronger association among men (HR 
1.72) than among women (HR 1.39) and among adults aged 40-79 years, with the 
highest risk observed among adults aged 40-49 years (HR 1.37). 

Conclusions: Chronic cough was independently associated with increased 
pneumonia risk, especially in middle-aged and male patients. Clinicians should be 
aware that chronic cough may signal increased vulnerability to lower respiratory 
tract infections (eg, pneumonia) and consider preventive strategies, including 
vaccination and close monitoring, for high-risk individuals. 

Keywords: Cough/Mechanisms/Pharmacology; Pneumonia; Pulmonary Disease, 
Chronic Obstructive; Respiratory Infection. 
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in chronic obstructive pulmonary disease 

Sanjay Ramakrishnan 1 2 3 

Affiliations Expand 

• PMID: 42656167 

  

• DOI: 10.1093/ajrccm/aamag352 

Free article 

No abstract available 

Comment on 

• Mepolizumab efficacy in chronic obstructive pulmonary disease: insights 
from longitudinal patterns of blood eosinophil counts and their variability 
across 3 clinical trials. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a leading cause of 
global morbidity, with frequent exacerbations resulting in hospitalizations, 
increased healthcare burdens, and mortality. The GOLD report emphasizes dual or 
triple inhaler therapy for high-risk (GOLD group E) patients, yet real-world guideline 
adherence during hospitalization remains unclear. This study aimed to evaluate 
concordance with GOLD-recommended maintenance inhaler therapy at hospital 
discharge in patients with severe exacerbations of COPD and to identify factors 
associated with treatment rates. 

Methods: We conducted a retrospective, multicentre, observational study of 3928 
COPD inpatients across 85 hospitals within the German Helios group (January 2022-
September 2024). The primary outcome was the proportion of patients discharged 
on GOLD-concordant inhaler therapy, defined as dual long-acting bronchodilation 
(LABA/LAMA), or triple therapy (LABA/LAMA/ICS) in patients with eosinophils 
≥300/μL or high exacerbation risk. Secondary outcomes included diagnostic 
procedures, pharmacological management, hospital characteristics, in-hospital 
outcomes and predictors of guideline-concordant prescribing assessed using 
multivariable logistic regression models. 

Findings: The mean age of the cohort was 70.1 years (SD 10.1), 45% (n = 1784) were 
female, 75% (n = 2952) had cardiovascular comorbidities and 45% were treated on 
pneumology wards. Eosinophil counts were measured in 49% (n = 1895) of patients. 
During hospitalisation, 14% (n = 560) of patients required intensive care, mean 
length of stay was 6.6 days, and in-hospital mortality was 1.7% (n = 66). In patients 
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with available documentation, at admission, 61% (1344 of 2205) received dual (21%; 
455) or triple (40%; 889) maintenance inhaler therapy. At discharge, 77% (2573 of 
3326) of patients were prescribed GOLD-concordant inhaler therapy (dual: 28%; 939 
and triple: 52%; 1720). In multivariable analyses, guideline-concordant prescribing 
at discharge was independently associated with longer length of stay (odds ratio 
[OR] 1.17/day; 95% CI 1.06-1.29), male sex (OR 1.45; CI 1.23-1.71), treatment on a 
pneumology ward (OR 1.77; 1.42-2.20), and older age (OR 0.87 per standard 
deviation increase; CI 0.79-0.95). 

Interpretation: In this multicentric large, real-world, hospital-based cohort of 
patients with severe COPD exacerbations, more than one in five patients were 
discharged without guideline-concordant maintenance inhaler therapy. Specialist 
pneumological care and structured inpatient management were strongly associated 
with improved adherence. Hospital care substantially increased maintenance 
therapy rate. Systematic implementation of eosinophil risk stratification, enhanced 
specialist involvement, and standardised discharge pathways could be 
opportunities and may substantially improve evidence-based COPD care and 
reduce future exacerbation risk. 
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Abstract 

Noninvasive ventilation (NIV) is a cornerstone therapy for chronic hypercapnic 
respiratory failure arising from chronic obstructive pulmonary disease (COPD), 
obesity hypoventilation syndrome (OHS), and neuromuscular disease (NMD). This 
article reviews the pathophysiology of ventilatory pump failure, key NIV mode 
features (continuous positive airway pressure, bilevel positive airway pressure-
S/ST, volume-assured pressure support, auto-expiratory positive airway pressure), 
and advanced settings that govern patient-ventilator synchrony. It contrasts 
respiratory assist devices with home mechanical ventilators and links device choice 
to disease-specific needs. 

Keywords: COPD; Hypercapnic respiratory failure; Neuromuscular disease; 
Noninvasive ventilation; Obesity hypoventilation syndrome; Respiratory mechanics. 
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Abstract 

Dynamic hyperinflation with gas trapping, a key element of the shared 
pathophysiology of acutely exacerbated asthma and chronic airflow obstruction 
(COPD), underpins the serious consequences of positive pressure ventilation-
increased workload, impaired muscular efficiency, and hemodynamic compromise. 
Although the basic therapeutic approach to ventilatory assistance is similar for both 
conditions, noninvasive ventilation, high-flow nasal cannula, and positive end-
expiratory pressure are predictably more effective in COPD than asthma. The 
expanding deployment of extracorporeal gas exchange (extracorporeal membrane 
oxygenation) now provides an attractive option in tertiary centers for the care of life-
threatening and refractory ventilatory failure due to airflow obstruction. 

Keywords: Asthma; Auto-PEEP; COPD; Dynamic hyperinflation; Extracorporeal gas 
exchange; Mechanical ventilation. 
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Abstract 

Surface electromyography (sEMG) may provide reliable biomarkers of contractile 
muscle fatigue (CMF) during exercise in chronic obstructive pulmonary disease 
(COPD). This study aimed to: 1) determine the test-retest reliability of amplitude- 
and frequency-based sEMG metrics recorded from the quadriceps muscle during a 
constant-work-rate cycling test (CWRT); 2) assess their criterion validity for 
detecting CMF against potentiated twitch force (TWp); and 3) explore associations 
between sEMG metrics and physiological outcomes. Adults with COPD referred for 
pulmonary rehabilitation performed two CWRTs to the limit of tolerance (Tlim) at 
75%-80% of the individual peak workload, with physiological responses recorded. 
CMF was assessed by: 1) amplitude- (root mean square, RMS) and frequency-based 
sEMG metrics recorded from the right quadriceps, analyzed per pedal stroke and 
expressed as Z-score changes at Tlim relative to a fatigue-free baseline; and 2) the 
postexercise change in TWp of the right quadriceps. Relative and absolute test-
retest reliability, and criterion validity of sEMG against TWp were assessed. Twenty-
five participants completed the assessments. Among the sEMG metrics, only vastus 
lateralis RMS showed adequate relative reliability [intraclass correlation coefficient 
(95% CI) = 0.79 (0.74-0.85)] but a nonnegligible standard error of measurement of 
0.58. Moreover, vastus lateralis RMS showed 86% sensitivity and specificity versus 
TWp in identifying CMF. An increase of ≥0.65 Z-scores identified the threshold for 
sEMG-based CMF. Changes in vastus lateralis RMS were moderately correlated with 
physiological responses at Tlim (P < 0.05). In conclusion, vastus lateralis RMS 
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derived from sEMG can be used as a biomarker of CMF during cycling in individuals 
with COPD.NEW & NOTEWORTHY This study provides novel evidence that 
exercise-induced changes in the amplitude of the vastus lateralis surface 
electromyography signal during a standardized constant-work-rate cycling test can 
represent a reliable and valid biomarker of quadriceps contractile muscle fatigue in 
individuals with moderate-to-severe COPD. 

Keywords: COPD; exercise tolerance; fatigue; muscle function; surface 
electromyography. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) and asthma are common 
comorbidities in rheumatoid arthritis related interstitial lung disease (RA-ILD), yet 
their impact on health outcomes is poorly understood. Using health services data 
from Ontario, Canada, we aimed to evaluate the effect of COPD, asthma and 
COPD/asthma overlap (ACO) on survival in patients with RA-ILD. Among 6470 RA-
ILD patients 4437 (68.6%) had obstructive lung disease. COPD and ACO were 
associated with significantly increased mortality compared to RA-ILD with asthma 
and RA-ILD alone. These results highlight the burden and deleterious effects of 
COPD in patients with RA-ILD. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a leading cause of 
global morbidity, with frequent exacerbations resulting in hospitalizations, 
increased healthcare burdens, and mortality. The GOLD report emphasizes dual or 
triple inhaler therapy for high-risk (GOLD group E) patients, yet real-world guideline 
adherence during hospitalization remains unclear. This study aimed to evaluate 
concordance with GOLD-recommended maintenance inhaler therapy at hospital 
discharge in patients with severe exacerbations of COPD and to identify factors 
associated with treatment rates. 
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Methods: We conducted a retrospective, multicentre, observational study of 3928 
COPD inpatients across 85 hospitals within the German Helios group (January 2022-
September 2024). The primary outcome was the proportion of patients discharged 
on GOLD-concordant inhaler therapy, defined as dual long-acting bronchodilation 
(LABA/LAMA), or triple therapy (LABA/LAMA/ICS) in patients with eosinophils 
≥300/μL or high exacerbation risk. Secondary outcomes included diagnostic 
procedures, pharmacological management, hospital characteristics, in-hospital 
outcomes and predictors of guideline-concordant prescribing assessed using 
multivariable logistic regression models. 

Findings: The mean age of the cohort was 70.1 years (SD 10.1), 45% (n = 1784) were 
female, 75% (n = 2952) had cardiovascular comorbidities and 45% were treated on 
pneumology wards. Eosinophil counts were measured in 49% (n = 1895) of patients. 
During hospitalisation, 14% (n = 560) of patients required intensive care, mean 
length of stay was 6.6 days, and in-hospital mortality was 1.7% (n = 66). In patients 
with available documentation, at admission, 61% (1344 of 2205) received dual (21%; 
455) or triple (40%; 889) maintenance inhaler therapy. At discharge, 77% (2573 of 
3326) of patients were prescribed GOLD-concordant inhaler therapy (dual: 28%; 939 
and triple: 52%; 1720). In multivariable analyses, guideline-concordant prescribing 
at discharge was independently associated with longer length of stay (odds ratio 
[OR] 1.17/day; 95% CI 1.06-1.29), male sex (OR 1.45; CI 1.23-1.71), treatment on a 
pneumology ward (OR 1.77; 1.42-2.20), and older age (OR 0.87 per standard 
deviation increase; CI 0.79-0.95). 

Interpretation: In this multicentric large, real-world, hospital-based cohort of 
patients with severe COPD exacerbations, more than one in five patients were 
discharged without guideline-concordant maintenance inhaler therapy. Specialist 
pneumological care and structured inpatient management were strongly associated 
with improved adherence. Hospital care substantially increased maintenance 
therapy rate. Systematic implementation of eosinophil risk stratification, enhanced 
specialist involvement, and standardised discharge pathways could be 
opportunities and may substantially improve evidence-based COPD care and 
reduce future exacerbation risk. 
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Abstract 

Noninvasive ventilation (NIV) is a cornerstone therapy for chronic hypercapnic 
respiratory failure arising from chronic obstructive pulmonary disease (COPD), 
obesity hypoventilation syndrome (OHS), and neuromuscular disease (NMD). This 
article reviews the pathophysiology of ventilatory pump failure, key NIV mode 
features (continuous positive airway pressure, bilevel positive airway pressure-
S/ST, volume-assured pressure support, auto-expiratory positive airway pressure), 
and advanced settings that govern patient-ventilator synchrony. It contrasts 
respiratory assist devices with home mechanical ventilators and links device choice 
to disease-specific needs. 

Keywords: COPD; Hypercapnic respiratory failure; Neuromuscular disease; 
Noninvasive ventilation; Obesity hypoventilation syndrome; Respiratory mechanics. 
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Abstract 

Dynamic hyperinflation with gas trapping, a key element of the shared 
pathophysiology of acutely exacerbated asthma and chronic airflow obstruction 
(COPD), underpins the serious consequences of positive pressure ventilation-
increased workload, impaired muscular efficiency, and hemodynamic compromise. 
Although the basic therapeutic approach to ventilatory assistance is similar for both 
conditions, noninvasive ventilation, high-flow nasal cannula, and positive end-
expiratory pressure are predictably more effective in COPD than asthma. The 
expanding deployment of extracorporeal gas exchange (extracorporeal membrane 
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oxygenation) now provides an attractive option in tertiary centers for the care of life-
threatening and refractory ventilatory failure due to airflow obstruction. 

Keywords: Asthma; Auto-PEEP; COPD; Dynamic hyperinflation; Extracorporeal gas 
exchange; Mechanical ventilation. 
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Abstract 

Noninvasive ventilation (NIV) and non-invasive respiratory supports are key in 
managing acute respiratory failure (ARF), with effectiveness depending on etiology 
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and context. In hypercapnic ARF, especially acute exacerbations of COPD, NIV 
reduces intubation rates, hospital stay, and mortality, particularly when respiratory 
acidosis improves early. In cardiogenic pulmonary edema, continuous positive 
airway pressure and NIV improve oxygenation and reduce intubation rates. In "de 
novo" hypoxemic ARF (eg, pneumonia, ARDS), NIV carries higher failure risk and 
potential harm if intubation is delayed. Optimal application requires careful patient 
selection, early initiation, tailored settings, and close monitoring. 

Keywords: Acute respiratory failure; Chronic obstructive pulmonary disease; 
Hypercapnic respiratory failure; Hypoxemic respiratory failure; NIRS; NIV; Non-
invasive respiratory support; Non-invasive ventilation. 
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Abstract 

Background and objective: Endobronchial valve (EBV) therapy is an established 
intervention for patients with advanced emphysema with lung hyperinflation, 
improving pulmonary function, exercise capacity, and quality of life. Although 
comorbidities are highly prevalent in this patient population, their effect on EBV 
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treatment outcomes remains unclear. This study aimed to investigate the impact of 
comorbidities on clinical EBV treatment response in routine clinical practice. 

Methods: Baseline and 12-month follow-up data were extracted from a prospective 
registry of EBV procedures conducted between 2016 and 2023. Comorbidities were 
self-reported via a questionnaire and validated with medical records. Patients were 
stratified by comorbidity burden: <3 and ≥ 3 comorbidities. Between-group 
comparisons included relative changes in forced expiratory volume in 1 s (FEV1), 
residual volume (RV), 6-min walk distance (6MWD), St. George's Respiratory 
Questionnaire (SGRQ), safety outcomes, and patient-reported satisfaction. 

Results: In total, 202 patients were included of whom 103 (51%) had ≥3 (range 3-7) 
comorbidities. Both comorbidity groups demonstrated significant improvements in 
FEV1, RV, 6MWD, and SGRQ at 12 months following EBV treatment, with no 
significant differences between groups. Notably, patients with a higher comorbidity 
burden did not show a higher rate of adverse events. Additionally, both groups 
reported similarly high levels of satisfaction with treatment outcomes, with more 
than three quarter of patients expressing satisfaction. 

Conclusions: Our results show that EBV treatment provided similar favourable 
clinical improvements with comparable safety profiles, regardless of patients their 
comorbidity burden. These findings underscore the importance of considering 
patients with comorbidities for EBV evaluation and referral. 

Keywords: Bronchoscopic lung volume reduction; COPD; Efficacy; Emphysema; 
Endobronchial valve treatment; Safety; comorbidities. 
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Abstract 

Background: Addition of the long-acting muscarinic antagonist umeclidinium 
(UMEC) to the inhaled corticosteroid/long-acting β2-agonist (ICS/LABA) combination 
fluticasone furoate/vilanterol (FF/VI) improved lung function in adults with 
uncontrolled moderate to severe asthma in the CAPTAIN (Clinical study of Asthma 
Patients receiving Triple therapy through A single INhaler) study; however, the 
impact on symptoms requires further investigation. 

Objective: We sought to evaluate the effect of adding UMEC to FF/VI on asthma 
symptoms. 

Methods: The CAPTAIN study was a phase IIIA, randomized, controlled, 24- to 52-
week study of patients with uncontrolled moderate to severe asthma despite 
ICS/LABA receiving once-daily single-inhaler FF/VI (100/25 or 200/25 μg) or 
FF/UMEC/VI (100/31.25/25, 100/62.5/25, 200/31.25/25, or 200/62.5/25 μg). Here, we 
compare the effect of pooled FF/UMEC 62.5/VI (100/62.5/25 and 200/62.5/25 μg) 
versus FF/VI (100/25 and 200/25 μg) on symptom control using prespecified 
analyses of change from baseline in Evaluating Respiratory Symptoms in Asthma 
(E-RS: Asthma) total and domain scores, and proportion of patients meeting an E-
RS: Asthma total score responder threshold. We also performed post hoc analyses 
assessing the impact of baseline type 2 inflammation status on treatment response. 
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Results: Least-squares mean (95% CI) reductions from baseline in E-RS: Asthma 
total score exceeded the minimum clinically important difference (-2.0 units) and 
were numerically greater with FF/UMEC 62.5/VI (-2.89 [-3.15 to -2.64]; n = 814) versus 
FF/VI (-2.47 [-2.73 to -2.22]; n = 813). The proportion of responders (45% [n = 360] vs 
41% [n = 327]) and odds of response (odds ratio, 1.18 [95% CI, 0.96 to 1.45]) were 
numerically greater with FF/UMEC 62.5/VI versus FF/VI. Similar trends were 
observed irrespective of type 2 status. 

Conclusions: Patients with symptomatic asthma may benefit from optimized 
treatment interventions, such as adding a long-acting muscarinic antagonist to 
ICS/LABA. 

Keywords: Asthma; Evaluating Respiratory Symptoms; fluticasone furoate; inhaled 
corticosteroid; long-acting muscarinic antagonist; long-acting β2-agonist; 
symptoms; triple therapy; umeclidinium; vilanterol. 
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Have pulmonary function testing rates recovered post-COVID-19 pandemic? A 
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Abstract 

Background: Pulmonary Function Tests are critical in diagnosing and managing 
respiratory conditions such as chronic obstructive pulmonary disease and asthma. 
However, because they generate aerosols, they were restricted in laboratories and 
offices during the COVID-19 pandemic to prevent virus spread. 

Objective: To determine whether Pulmonary Function Test capacity had returned to 
pre-pandemic levels overall and across demographic groups in a large North 
American cohort. 

Methods: We conducted a population cohort study in individuals aged 7 and older 
from 2015 to 2023 in Ontario, Canada, using provincial health administrative data. 
Incidence rate ratios (IRR) were used to compare observed rates to rates that would 
have been expected if the pandemic had never occurred and to assess whether test 
utilization returned to pre-pandemic levels. Subgroup analyses were conducted 
across various demographic characteristics. 
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Main findings: There were 8,302,872 tests performed on 2,683,844 people during the 
study period. As of December 2023, testing rates were still 27% lower than they 
were prior to the pandemic (IRR 0.73, 95% CI 0.63 - 0.87). Recovery was lower in 
males (IRR 0.72, 95%CI 0.62-0.86), those aged 18-65 (IRR 0.68, 95%CI 0.59-0.82), 
urban residents (IRR 0.72, 95%CI 0.62-0.86), and individuals of lower socioeconomic 
status (IRR 0.68, 95%CI 0.59-0.81). 

Conclusion: More than three years after the pandemic onset, pulmonary function 
test rates in Ontario still have not recovered to pre-pandemic levels, with certain 
groups more affected than others. These findings suggest persistent reductions in 
PFT utilization and disparities in care for people with respiratory conditions. 

Keywords: COVID-19; Diagnostic tests; Health services; Pulmonary function 
testing; Respiratory diseases; Spirometry. 
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Beta-blockers and mortality after myocardial infarction in patients with and without 
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Abstract 

Aims: To investigate the association of beta-blocker use after first-time myocardial 
infarction (MI) with all-cause mortality and cardiovascular mortality in patients with 
and without chronic obstructive pulmonary disease (COPD), and whether it varies 
by type of MI, and COPD severity, and mMRC dyspnoea burden. 

Methods: Danish nationwide cohort study of patients discharged after 
hospitalisation for MI from 2003 to 2015 using the National Prescription Registry 
and other individual level registers. Multivariable Cox regression models with time-
dependent variables using continuously updated data on claimed prescriptions on 
beta-blockers to account for varying use during follow-up. 

Result: Of 96,567 patients surviving MI, 10,884 (11.3%) had COPD. COPD patients 
had more often non-ST-elevation MI (NSTEMI) compared to non-COPD patients 
(88.5% vs. 79.5%), and were older (median age 75 vs. 68 years). Presence of COPD 
was associated with higher all-cause mortality both in STEMI (HR 1.60 [95% CI 1.46-
1.77]) and NSTEMI (HR 1.47 [1.43-1.52]). For COPD patients, beta-blocker users had 
lower mortality independently of type of MI (HR 0.73 [0.61-0.88] in STEMI and HR 
0.68 [0.65-0.72] in NSTEMI). Overall, estimates were similar in patients without 
COPD. Among high-risk COPD patients with severe COPD and frequent 
exacerbations (5-year mortality 63.5% and 62.6%, respectively) beta-blockers were 
also associated with lower mortality. Analyses of cardiovascular mortality showed 
similar results. 

Conclusion: Beta-blocker use was associated with lower risk of mortality following 
MI independently of type of MI, presence or abscense of COPD, and COPD severity. 
This supports that beta-blocker treatment carries no increased mortality risk in 
COPD, regardless of COPD severity and dyspnoea score. 

Copyright © 2026. Published by Elsevier Ltd. 
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Abstract 

Background: Cardiovascular autonomic dysfunction and respiratory muscle 
weakness have been detected in patients with COPD. Although low-intensity 
inspiratory muscle training over 12 weeks increases cardiac parasympathetic 
(vagal) activity, eight-week programmes at the highest tolerable intensity and their 
effects on cardiovascular autonomic function remain untested. 

Methods: Thirty-nine stable COPD patients were randomized to inspiratory muscle 
training or control. Both received standard care, excluding pulmonary rehabilitation; 
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the training group additionally performed 30 breaths twice daily at the highest 
tolerable intensity for eight weeks using a tapered flow resistive loading device. 
Assessments comprised pulmonary and respiratory muscle function, heart rate 
variability (HRV), blood pressure variability, baroreflex sensitivity, dyspnoea, 6-min 
walk distance and health status. Thirty-seven participants (training n = 18, control n 
= 19) completed the protocol. 

Results: Maximal inspiratory pressure increased by 22.46 ± 15.71 cmH2O (p < 0.001), 
and cardiac parasympathetic activity rose (high-frequency component of HRV: 36.99 
± 17.51% to 46.84 ± 15.33%, p < 0.01). Sympathetic index decreased (low-frequency 
component of HRV: 54.13 ± 21.40% to 40.73 ± 17.01%, p < 0.001), as did the low-
frequency/high-frequency ratio (2.30 ± 2.39 to 1.10 ± 0.83, p < 0.01). Systolic blood 
pressure variability decreased significantly. Baroreflex sensitivity increased from 
5.36 ± 3.15 to 7.18 ± 4.58 ms/mmHg but was not significant (p = 0.05). Six-minute 
walk distance improved from 347.47 ± 82.72 to 378.71 ± 80.09 m (p < 0.01), and 
health status improved (COPD Assessment Test 7.72 ± 3.36 to 3.61 ± 2.85; Clinical 
COPD Questionnaire 1.07 ± 0.52 to 0.48 ± 0.31; both p < 0.001). These training-group 
improvements significantly exceeded control; ANCOVA confirmed group effects 
after baseline adjustment. 

Conclusion: Eight-week highest tolerable intensity inspiratory muscle training 
enhances cardiovascular autonomic function in COPD through increased 
parasympathetic and reduced sympathetic activity, and improves functional 
capacity and health status. 
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Abstract 

Neutrophils contribute to chronic airway diseases with variable pathogenic 
relevance across conditions. In bronchiectasis, persistent airway neutrophilia and 
sustained activity of neutrophil serine proteases (NSPs) - neutrophil elastase (NE), 
proteinase 3 (PR3), and cathepsin G (CatG) - directly drive structural damage and 
exacerbations. In Chronic Obstructive Pulmonary Disease (COPD), neutrophils 
participate in parenchymal destruction and systemic inflammation within a broader 
network of oxidative and immune dysregulation. In T2-low asthma, neutrophilic 
inflammation is heterogeneous and context-dependent, suggesting a less uniform 
contribution of NSP-mediated injury. Therapeutic strategies targeting neutrophils 
downstream have yielded limited clinical success: selective NE inhibitors and C-X-C 
motif chemokine receptor 2 (CXCR2) antagonists reduced protease activity or 
neutrophil recruitment but failed to produce consistent improvements in lung 
function or exacerbation rates. These evidences reflect redundancy among NSPs, 
compensatory inflammatory pathways, and the presence of pre-activated circulating 
neutrophils whose proteolytic potential is already established before tissue 
recruitment. This has shifted attention upstream to the neutrophil-DPP-1-protease 
axis. Dipeptidyl peptidase-1 (DPP-1) activates NSPs during neutrophil maturation in 
the bone marrow; its inhibition reduces the protease load of circulating neutrophils 
without broadly suppressing innate immunity. In bronchiectasis, DPP-1 inhibitors 
have demonstrated clinically meaningful reductions in exacerbations and airway 
NSP activity, providing proof of concept for disease modification. In COPD, this 
strategy is biologically compelling, particularly in neutrophil-predominant 
phenotypes, but requires dedicated clinical validation. In asthma, any therapeutic 
role is likely restricted to highly selected T2-low, neutrophil-driven subsets. Future 
progress will depend on biomarker-guided stratification to define where modulation 
of the neutrophil-NSP axis can meaningfully alter disease trajectory. 

Keywords: Bronchiectasis; Chronic obstructive airway diseases; DPP1-Inhibitors; 
Neutrophils. 
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Abstract 

Background: Chronic Obstructive Pulmonary Disease (COPD) is associated with 
reduced functional capacity and a high prevalence of sleep-related disturbances. 
However, the relationship between sleep-related disturbances and functional 
capacity remains incompletely understood. 

Objective: To investigate the associations between COPD severity, sleep quality, 
nocturnal respiratory disturbances, and functional capacity assessed by the 6-min 
walk test (6MWT). 

Methods: Eighty clinically stable patients with COPD underwent spirometry, home 
sleep monitoring, Pittsburgh Sleep Quality Index (PSQI), and 6MWT. Correlation and 
multiple linear regression analyses were performed. 

Results: Patients with more severe disease exhibited higher apnea-hypopnea index 
values, lower mean SpO2, and longer periods with SpO2<90% (p = 0.001). Poorer 
sleep quality, higher apnea-hypopnea index, and greater nocturnal hypoxaemia 
were associated with shorter 6MWT distance. In multiple regression analyses, 
FEV1 and dyspnoea (mMRC) were the strongest predictors of functional capacity, 
while PSQI score, apnea-hypopnea index, and time spent with SpO2<90% remained 
independently associated with walking distance. 
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Conclusion: Increasing COPD severity was associated with poorer sleep quality, 
greater nocturnal oxygen desaturation, and lower functional capacity. Sleep-related 
variables were independently associated with 6MWT performance, suggesting that 
sleep assessment may provide complementary information in the evaluation of 
patients with COPD. 

Keywords: COPD; Functional capacity; Nocturnal hypoxaemia; Overlap syndrome; 
Sleep disturbances. 
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Abstract 

Rationale: The frequent exacerbator phenotype was previously defined using a 
threshold of ≥3 exacerbations per year in bronchiectasis. However, the contribution 
of each prior exacerbation to future risk as well as the influence of severe 
exacerbations and different etiologies and regions remain poorly understood. 

Objectives: To quantify the risk associated with each prior exacerbation of 
bronchiectasis in predicting future exacerbations and severe exacerbations, and to 
determine whether this association varies across different etiologies and 
geographic regions. 

Methods: We analyzed data from the European Bronchiectasis Registry (EMBARC), 
including 30 countries across Europe and Asia. The association between baseline 
exacerbation history and future exacerbations was tested using negative binomial 
regression over up to 5 years of follow-up. Severe exacerbations were defined as 
those requiring hospitalization. 

Measurements and main results: A total of 19 324 patients with bronchiectasis were 
included. Each prior exacerbation was associated with an increased risk of 
exacerbations and severe exacerbations. Incidence rate ratio (IRR) for future 
exacerbations was 1.45 (95% CI 1.34-1.58, P < .001) for 1 exacerbation; 1.84 (95% CI 
1.69-1.99, P < .001) for 2 exacerbations; 2.50 (95% CI 2.29-2.73, P < .001) for 3 
exacerbations; and 3.56 (95% CI 3.32-3.82, P < .001) for patients with 4 or more prior 
exacerbations. Additionally, 1 prior severe exacerbation was associated with 
increased risk of exacerbation (IRR = 1.52, 95% CI 1.45-1.60, P < .001) and strongly 
associated with future severe exacerbations (IRR = 3.96, 95% CI 3.71-4.22, P < .001). 
The frequent exacerbator phenotype was consistent across different etiologies and 
geographic regions. 

Conclusions: The frequent exacerbator phenotype is highly consistent across 
patient subgroups and regions. Each prior exacerbation is associated with a 
progressively higher risk, with no definitive threshold-defining high risk. 

Keywords: etiology; exacerbation risk; region. 
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Abstract 

Mucus plugs have been previously recognized as an important pathological feature 
in asthma and chronic obstructive pulmonary disease (COPD), but their clinical role 
in these diseases has not been explored in depth until recently. Mucus plug 
formation is driven by mucus hyperconcentration, changes in mucus viscoelastic 
properties, impaired clearance, and mucociliary collapse. Scoring systems, such as 
the bronchopulmonary segment mucus plug score, have been used to associate 
greater mucus plug burden with poor clinical outcomes. Additional scoring 
methods obtained through quantitative image processing are currently under 
development. Mucus plug burden has been associated with greater exacerbations 
and spirometric decline in both asthma and COPD, as well as greater mortality in 
COPD. Recently, mucus plug burden has been used as an endpoint in clinical trials 
to evaluate the effectiveness of biologic therapies in asthma; multiple biologic 
therapies demonstrated decreases in mucus plug burden and associated 
improvements in spirometry with treatment. Together, these data suggest that 
mucus plugs may be a treatable trait in asthma and COPD. Mucus plug burden has 
current clinical, phenotypic, and predictive utility and shows promise as a future 
biomarker. Increased incorporation into clinical trials, expanded evidence of 
treatment effect, and standardization of methodology and imaging protocols will be 
needed. Computed tomographic detection of mucus plug burden is ready for 
greater incorporation into both research outcomes and clinical care. 
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Background: Chronic obstructive pulmonary disease (COPD) is a progressive and 
heterogeneous disorder in which exacerbations accelerate lung-function decline, 
increase cardiovascular morbidity, and worsen mortality. Although single-inhaler 
triple therapy (SITT; ICS/LABA/LAMA) is currently recommended for patients with 
persistent symptoms or frequent exacerbations despite dual bronchodilation, 
emerging evidence suggests that earlier initiation may improve long-term 
outcomes. 

Objective: To evaluate whether earlier initiation of triple inhaled therapy in COPD 
could improve long-term outcomes, including lung-function preservation, 
exacerbation burden, mortality, cardiovascular risk, and healthcare resource 
utilisation. 

Evidence synthesis: Pivotal randomized trials such as IMPACT and ETHOS showed 
that SITT reduces exacerbations and improves lung function, with significant 
reductions in all-cause mortality and cardiopulmonary events in high-risk 
populations. Post hoc analyses and real-world studies suggest that symptomatic 
patients without frequent exacerbations may also benefit from earlier escalation. 
Predictive models, including DEPICT, ACCEPT, and GALAXY, consistently indicate 
that earlier initiation of SITT, particularly in younger or pre-exacerbator phenotypes, 
may preserve lung function, delay disease progression, reduce exacerbations, 
lower mortality risk, and remain cost-effective. These benefits appear to be 
mediated partly through exacerbation prevention and attenuation of post-
exacerbation cardiovascular vulnerability. 

Conclusions: Converging evidence from clinical trials, real-world studies, and 
predictive modelling supports the hypothesis that earlier initiation of SITT may 
represent a disease-modifying strategy in selected patients with COPD. Prospective 
pragmatic trials are needed to define optimal timing, target populations, and the 
balance between benefit and risk. 

Keywords: COPD; Cardiovascular risk; Disease modification; Exacerbations; 
Predictive modelling; Single-inhaler triple therapy; Triple inhaled therapy. 
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Abstract 

Rheumatoid arthritis (RA) is a prevalent chronic systemic autoimmune inflammatory 
disease that primarily targets synovial joints and periarticular tissues. In RA, 
systemic inflammation has been associated with extra-articular manifestations, 
including pulmonary involvement, which are leading causes of reduced survival. 
Tobacco smoking is a well-established risk factor for anti-citrullinated protein 
antibody (ACPA)-positive RA and is also associated with chronic obstructive 
pulmonary disease, interstitial lung disease (ILD) and lung cancer, the prevalence of 
which is elevated in people with RA. Pulmonary manifestations such as airway 
obstructive disease, ILD and bronchiolitis affect a substantial proportion of people 
with RA. Screening for pulmonary disease, particularly ILD, is gaining emphasis, 
with high-resolution CT recommended based on risk factors including age, sex, 
antibody status and smoking. Despite advances in therapies to effectively manage 
joint inflammation, evidence-based treatments for RA-associated ILD remain limited. 
Chronic obstructive pulmonary disease and bronchiectasis in RA warrant more 
recognition owing to their effect on morbidity and mortality, and should be managed 
in accordance with current international treatment guidelines for these conditions. 
This Review summarizes the pathophysiology of lung involvement in RA, diagnostic 
challenges and evolving management strategies aimed at optimizing patient 
outcomes. 
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Abstract 

Background: Lung hyperinflation is a key feature of COPD, yet it remains unclear if 
its primary components-reduced inspiratory reserve (IC/TLC) and air trapping 
(RV/TLC)-predict distinct clinical trajectories. We investigated the independent 
prognostic roles of these indices regarding acute exacerbations and functional 
decline. 

Methods: We analyzed 1214 COPD patients from the prospective KOCOSS cohort. 
Patients were stratified into four phenotypes using IC/TLC (<25%) and RV/TLC 
(>40%). Outcomes included 1-year acute exacerbation (AE) risk and 3-year 
longitudinal changes in health status (SGRQ) and exercise capacity (6MWD). 
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Results: IC/TLC and RV/TLC predicted divergent outcomes. Lower IC/TLC was an 
independent predictor of acute instability, including 1-year AE risk (OR 0.97; p = 
0.020) and health status deterioration. Conversely, higher RV/TLC specifically 
predicted a steeper 3-year decline in 6MWD (β -0.34 m/year; p = 0.030). The 
"Combined" phenotype (low IC/TLC + high RV/TLC) exhibited the greatest 
vulnerability, with a two-fold higher AE risk (OR 2.06; p = 0.015) and accelerated 
SGRQ worsening. Notably, these associations were independent of airflow 
limitation, as annual FEV1 decline did not differ across phenotypes. 

Conclusions: IC/TLC and RV/TLC provide complementary prognostic information. 
Reduced inspiratory reserve identifies patients at risk for acute events, while air 
trapping marks those prone to long-term functional loss. Lung volume-based 
phenotyping allows for refined risk stratification beyond standard spirometry. 

Keywords: Chronic obstructive; Disease exacerbation; Disease progression; 
Hyperinflation; Phenotype; Prognosis; Pulmonary disease. 
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Abstract 

Objectives: Individuals undergoing cardiac surgery often have obstructive lung 
disease. This may affect surgical mortality, but a pre-existing diagnosis may not be 
present in all individuals with obstruction. The objectives of this study were to 
describe the relationship between obstructive spirometry and cardiothoracic 
surgery outcomes in those with and without a preoperative diagnosis of respiratory 
disease. 

Design: Retrospective, observational, noncontrolled. 

Setting: Single-center, tertiary cardiothoracic teaching hospital. 

Participants: A total of 16,906 consecutive patients undergoing preoperative 
spirometry between January 2010 and September 2020. 

Interventions: Preoperative spirometry prior to cardiac surgery. 

Measurements and main results: The median (interquartile range) age of 
participants was 69 (61, 75) years, and 28.4% were female. Overall, 3,284 (19.4%) had 
a documented history of lung disease, and 4,712 (27.9%) demonstrated obstruction 
on spirometry. Of those without a diagnosis of respiratory disease, 3,672 (21.7%) 
were found to demonstrate obstructive spirometry and were considered "diagnosis-
/obstruction+." Of those with a diagnosis of chronic obstructive pulmonary disease, 
568 (39.2%) did not demonstrate a pattern of obstruction on spirometry and were 
considered "diagnosis+/obstruction-." In-hospital mortality was highest in the 
diagnosis+/obstruction+ (4.5%) and diagnosis+/obstruction- (3.8%) groups, and 
lowest in the diagnosis-/obstruction+ (2.6%) and diagnosis-/obstruction- (1.8%) 
groups. 

Conclusions: A significant proportion of patients undergoing cardiac surgery have 
obstructive spirometry, many of whom have no diagnosis of respiratory disease. 
Mis- or undiagnosed obstructive disease may impact in-hospital mortality. 
Preoperative spirometry offers opportunities for case finding, disease 
reclassification, and treatment optimization. 

Keywords: COPD; cardiac surgery; obstructive lung disease; preoperative testing; 
spirometry. 
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Abstract 

Rationale: Disease stability in chronic obstructive pulmonary disease (COPD) is a 
low disease activity state proposed as a treatment target. 
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Objectives: Characterize COPD stability as a composite endpoint. 

Methods: Post hoc analyses were carried out on IMPACT and FULFIL (fluticasone 
furoate/umeclidinium/vilanterol [FF/UMEC/VI] vs dual therapies) and 
MATINEE/METREX/METREO (mepolizumab added onto triple therapy). Stability was 
defined as "no moderate/severe exacerbations and no worsening from baseline in 
COPD Assessment Test (CAT) and FEV1." We assessed whether achieving stability 
at week 28 was prognostic of subsequent outcomes (time to first on-treatment 
moderate/severe exacerbation and time to all-cause mortality [ACM]) after week 28 
(IMPACT). Bayesian joint modeling evaluated the probability of achieving stability 
(IMPACT). 

Measurements and main results: Stability was achieved with FF/UMEC/VI by 22% of 
patients in IMPACT (week 52) and by 46% of patients in FULFIL (week 24); stability 
was achieved with mepolizumab + triple therapy by 18% of patients in 
MATINEE/METREX/METREO (week 52). Patients were more likely to achieve stability 
with triple vs dual therapy and with mepolizumab vs placebo. Many individuals 
achieving stability had clinically meaningful improvements in CAT and FEV1. 
Patients achieving stability at week 28 (vs patients who were not stable) had a 45.7% 
reduction in the risk of moderate/severe exacerbations and a 51.7% reduction in the 
risk of ACM after week 28. Bayesian joint modeling demonstrated a mean (SD) 
posterior probability of stability: 25.60% (0.66) at week 52 (FF/UMEC/VI). 

Conclusions: Our data provide further evidence for disease stability as an 
achievable COPD treatment target that predicts long-term clinical benefits in 
exacerbations and mortality. 

Keywords: chronic obstructive pulmonary disease; disease stability; patient-
reported outcome measure; prompt optimization; treatment outcome. 
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Abstract 

Background: Guideline-directed medical therapy (GDMT) is the cornerstone of 
evidence-based heart failure management, yet its real-world implementation 
remains suboptimal. We adapted a simplified GDMT score to objectively quantify 
GDMT intensity and provide a practical measure of therapy optimization. 

Objective: To evaluate the association between a simplified GDMT score with 30-day 
and 6-month readmissions of HF patients. 

Methods: We conducted a single-center retrospective cohort analysis including 
patients with HF with reduced, mildly reduced, and recovered ejection fractions. The 
primary outcomes were 30-day and 6-month readmissions. Logistic regression 
models were used to evaluate the association between the GDMT score (high: ≥5 vs. 
low: <5) and outcomes, with odds ratios (ORs) and 95% confidence intervals as 
measures of association. 

Results: A high GDMT score (≥5) was significantly associated with reduced odds of 
both 30-day and 6-month readmissions. At 30 days, the odds ratio was 0.51 (95% CI: 
0.28-0.93; p = 0.027), and at 6 months, 0.48 (95% CI: 0.29-0.79; p = 0.0055), 
corresponding to nearly 50% lower odds of hospital readmission. In the ischemic 
subgroup, the association was more pronounced, with an OR of 0.20 (95% CI: 0.07-
0.55; p = 0.0022) for 30-day readmission. COPD independently predicted increased 
6-month readmission risk (OR: 1.80; 95% CI: 1.07-3.03; p = 0.027). Age, sex, and BMI 
were not significant predictors in either model. 

Conclusion: A higher simplified GDMT score was associated with reduced 30-day 
and 6-month readmissions, particularly among patients with ischemic heart failure, 
supporting its potential utility as a pragmatic measure of GDMT optimization. 

Keywords: Acute decompensated heart failure; Guideline-directed medical therapy; 
Hospital readmission; Implementation science; Quality of care; Therapeutic 
optimization. 
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Rationale: Blood eosinophil count (BEC) is a biomarker indicating type 2 
inflammation in patients with chronic obstructive pulmonary disease (COPD), but 
can be variable. 

Objectives: Evaluate mepolizumab efficacy in patients with COPD with variability of 
BEC patterns. 

Methods: Data were pooled from the phase 3, randomized, double-blind, placebo-
controlled METREX (NCT02105948), METREO (NCT02105961), and MATINEE 
(NCT04133909) trials. Patients receiving mepolizumab 100 mg or placebo were 
included. These trials documented historical BEC (within 12 months before 
randomization) for all patients. Outcomes included annualized rates of moderate or 
severe exacerbations, and exacerbations requiring an emergency department (ED) 
visit and/or hospitalization. Outcomes were assessed in subgroups based on BEC 
values in the 12 months before randomization, at screening, and at baseline. 

Measurements and main results: Annualized rates of moderate or severe 
exacerbations were reduced, or trended toward reduction, with mepolizumab versus 
placebo in patients with type 2 inflammation characteristics, including those with 
BEC ≥300 cells/µL at any pre-randomization timepoint (21% reduction), persistently 
elevated BECs (12%-27% reduction), and -variable BECs over time (22%-36% 
reduction). Across various subgroups with elevated BEC, starting from ≥150 
cells/µL, mepolizumab reduced exacerbations requiring ED visit and/or 
hospitalization. Patients with persistently low BEC (<150 cells/µL) experienced no 
benefit with mepolizumab. 

Conclusions: Mepolizumab improved exacerbation-related outcomes in patients 
with COPD and type 2 inflammation, characterized by both consistently and 
intermittently elevated BEC. Persistent BEC elevation is not required to identify 
treatable eosinophilic phenotypes in COPD. 

Keywords: IL-5; biological products; chronic obstructive; eosinophils; pulmonary 
disease. 
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Abstract 

Purpose of review: Down syndrome (DS) is the most common nonlethal 
chromosomal aneuploidy, affecting 1 in 700 live births. Pulmonary hypertension 
(PH) occurs in approximately 25% of children with DS and contributes to a 10% 
mortality rate within 3 years of diagnosis. Despite obstructive sleep apnea (OSA) 
affecting up to 80% of children with DS, the specific contribution of upper airway 
obstruction to PH in this population remains poorly characterized. This review 
synthesizes current evidence to address that gap. 

Recent findings: Children with DS develop multilevel upper airway obstruction due 
to craniofacial dysmorphology, relative macroglossia, hypotonia, and reduced 
peripheral chemosensitivity. OSA-driven chronic hypoxemia promotes pulmonary 
vascular remodeling, with 87% of recurrent PH cases classified as WHO Group III. 
Echocardiographic diagnosis is limited by chronic lung disease. NT-proBNP is the 
most reliable biomarker in DS. Adenotonsillectomy reduces apnea severity, though 
evidence of a reduction in mean pulmonary arterial pressure in DS is lacking. 
Endothelin receptor antagonists show functional benefit, while sildenafil appears 
less effective in DS-specific analyses. 

Summary: No DS-specific PH staging system exists, representing a critical gap. 
Future research should quantify the impact of airway interventions on pulmonary 
hemodynamics, develop DS-tailored biomarkers, and optimize pharmacologic 
regimens in this molecularly distinct population. 

Keywords: adenotonsillectomy; obstructive sleep apnea; pulmonary hypertension; 
upper airway obstruction. 
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Abstract 

Rationale: In chronic obstructive pulmonary disease (COPD), exacerbations drive 
morbidity, healthcare resource utilization, and mortality. Hospitalization and 
emergency department (ED) visits reflect acute clinical instability. Systemic 
corticosteroids are usually prescribed for exacerbations, but cumulative exposure 
is a concern. 

Objectives: To evaluate the effect of dupilumab on ED visits/hospital admissions 
and systemic corticosteroid use in patients experiencing exacerbations. 

Methods: BOREAS and NOTUS, two phase 3, randomized, double-blind, placebo-
controlled trials, enrolled patients (40-85 years) with COPD, moderate-to-severe 
airflow limitation, and type 2 inflammation (screening blood eosinophil count ≥300 
cells/µL). Patients received dupilumab 300 mg (N = 938) or placebo (N = 936) for 52 
weeks. Systemic corticosteroid use and annualized rate and time to first ED 
visit/hospital admission were assessed. 

Measurements and main results: Dupilumab versus placebo reduced ED 
visits/hospital admissions of any duration by 38% (rate ratio, 0.62 [95% CI, 0.43-
0.90]; P = .0121), delayed time to first event, and reduced risk of a first event by 45% 
(hazard ratio, 0.55 [95% CI, 0.38-0.78]; P = .0010). Compared with placebo, systemic 
corticosteroid use was reduced in patients treated with dupilumab who experienced 
severe exacerbations by 42% (rate ratio, 0.58 [95% CI, 0.38-0.89]; P = .0126) and 
moderate exacerbations by 28% (rate ratio, 0.72 [95% CI, 0.60-0.87]; P = .0005). 

Conclusions: Dupilumab reduced ED visits/hospital admissions of any duration. 
Patients who experienced moderate and/or severe exacerbations required fewer 
systemic corticosteroids with dupilumab compared with placebo. 

Clinical trial registration: ClinicalTrials.gov (NCT03930732, NCT04456673). 

Keywords: chronic obstructive pulmonary disease; dupilumab; exacerbations; 
severe exacerbations; systemic corticosteroids. 
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"I feel like you should buy an umbrella before it starts raining": caregiver 
perspectives on illness inflection points in chronic obstructive pulmonary disease 
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Abstract 

Rationale: The prolonged and unpredictable trajectory of chronic obstructive 
pulmonary disease (COPD) complicates prognostication and leaves caregivers 
uncertain about what to expect. Although caregiver unmet needs are well described, 
little is known about how they interpret missed or unclear prognostic conversations 
or how informational and support needs evolve during concrete illness transitions. 
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Objectives: To examine how bereaved caregivers of people with COPD perceive 
illness inflection points and how communication gaps and multimorbidity shape 
their expectations and support needs. 

Methods: We conducted semi-structured interviews with bereaved caregivers of 
patients with any stage of COPD who had been seen in Emory Healthcare 
pulmonary clinics and died of respiratory causes within the prior 12 months. Two 
investigators independently analyzed transcripts using template analysis. 

Results: We interviewed 18 bereaved caregivers (median age 58 years, 50% Black, 
89% female). We identified 2 key themes: (1) Navigating without a roadmap: 
caregivers want earlier, clearer communication about what to expect as COPD 
progresses; and (2) Missing the signposts: inflection points in the COPD illness 
trajectory are missed opportunities for additional support. The initiation of 
supplemental oxygen was described as a particularly visible and life-altering marker 
of advanced disease, triggering loss of independence and reshaping daily life for 
patients and caregivers. 

Conclusions: Bereaved caregivers emphasized the need for earlier, more specific 
prognostic conversations that focus on functional decline and care needs rather 
than time remaining. Clearer expectations about the illness course and help 
distinguishing COPD progression from other comorbidities may enable caregivers 
to recognize illness transitions as meaningful signals. Recognizing oxygen initiation 
and other illness inflection points as actionable indicators could help clinicians 
provide timely prognostic information, anticipatory guidance, and supportive care 
to patients and families across the COPD trajectory. 

Keywords: COPD; bereaved caregiver; chronic obstructive pulmonary disease; 
palliative care. 
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Abstract 

Rationale: Clinical trials of severe asthma therapies often exclude or underrepresent 
key patient populations. 

Objectives: To evaluate the effectiveness and safety of tezepelumab in a diverse, 
real-world US population with severe, uncontrolled asthma (SUA). 

Methods: PASSAGE was a phase 4, multicenter, single-arm, open-label, 12-month 
study enrolling patients with SUA (≥12 years old), including different phenotypes 
(blood eosinophil count ≥300 or <300 cells/µL, with or without allergy) and 
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underrepresented populations (Black/African American patients, adolescents, those 
with SUA with comorbid mild-to-moderate chronic obstructive pulmonary disease, 
people with a significant smoking history [≥10 pack-years]). The primary outcome 
was the annualized asthma exacerbation rate (AAER) in the 12 months before 
(baseline period) and after (treatment period) tezepelumab initiation. 

Measurements and main results: Among 286 participants, AAER decreased by 70% 
(95% CI, 63%-75%) from 2.88 (baseline period) to 0.87 (treatment period) and by 54% 
to 77% across phenotypes and underrepresented populations. At week 52, least-
squares mean pre-bronchodilator FEV1 increased from baseline by 0.122 L (95% CI, 
0.07-0.17) overall and by 0.212 L (95% CI, 0.15-0.28) among participants with percent 
predicted pre-bronchodilator FEV1 ≤80% at baseline. Clinically meaningful 
improvements in Asthma Control Questionnaire-6, Asthma Impairment and Risk 
Questionnaire, and St George's Respiratory Questionnaire scores were observed in 
51% to 91% of participants across phenotypes and underrepresented populations at 
week 52. No new safety signals were identified. 

Conclusions: The PASSAGE study of a diverse, real-world US population with SUA 
treated with tezepelumab demonstrated substantial reductions in asthma 
exacerbations across phenotypes and underrepresented populations as well as 
clinically meaningful improvements in lung function, asthma control, and health-
related quality of life. 

Clinical trial registration: www.clinicaltrials.gov (NCT05329194). 

Keywords: phenotype; real-world; severe asthma; tezepelumab; underrepresented 
populations. 
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Abstract 

Rationale: The efficacy and safety of astegolimab, an anti-ST2 monoclonal antibody, 
was evaluated in participants with chronic obstructive pulmonary disease (COPD) 
and frequent exacerbations in the pivotal ALIENTO and ARNASA trials. 

Objectives: To report the prespecified pooled analysis of ALIENTO and ARNASA. 

Methods: ALIENTO and ARNASA were randomized, double-blind, placebo-
controlled trials with similar designs and included participants with COPD, a history 
of frequent exacerbations, and current/former smoking status, irrespective of blood 
eosinophil count and chronic bronchitis. Participants were randomized 1:1:1 to 
astegolimab 476 mg every 2 weeks (Q2W), astegolimab every 4 weeks (Q4W), or 
placebo for 52 weeks, plus optimized maintenance therapy. The primary endpoint 
was annualized rate of moderate/severe exacerbations. Secondary endpoints 
included annualized rate of severe exacerbations. A hierarchical statistical plan was 
followed with hypothesis testing of secondary efficacy endpoints gated on the 
primary efficacy endpoint success. 

Measurements and main results: A total of 2682 participants were included in the 
pooled intent-to-treat population. Astegolimab significantly reduced the annualized 
rate of moderate/severe exacerbations by 15% in the Q2W arm (adjusted rate ratio, 
0.85 [95% CI, 0.76-0.96]; P = .0077) and by 12% in the Q4W arm (rate ratio, 0.88 [95% 
CI, 0.78-0.99]; P = .0265). -A -nominally significant reduction in the annualized rate of 
severe COPD exacerbations (rate ratio, 0.68 [95% CI, 0.52-0.87]; P = .0028) was 
observed for astegolimab Q2W vs placebo. Astegolimab was well tolerated. 
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Conclusions: Astegolimab every 2 weeks reduced the annualized rate of 
moderate/severe exacerbations in a clinically heterogeneous population of 
participants with COPD and frequent exacerbations. 

Clinical trial registration: ClinicalTrials.gov: NCT05037929; NCT05595642. 

Keywords: ST2 monoclonal antibody; inflammation; interleukin-33. 
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Abstract 

Background: Dysphagia is common in patients with COPD, and clarifying its 
prevalence and associated factors is an important prerequisite for developing 
effective nursing strategies. 

Objectives: To systematically evaluate the prevalence and associated factors of 
dysphagia in COPD patients, thereby informing personalized interventions and risk 
reduction. 

Methods: We searched CNKI, WanFang, VIP, CBM, PubMed, Embase, Web of 
Science, and Cochrane Library from inception to August 27, 2025, for observational 
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studies on dysphagia prevalence and associated factors in COPD patients. Two 
reviewers independently screened, assessed quality, and extracted data. Meta-
analysis was conducted using Stata 16.0. 

Results: A total of 18 studies involving 4608 patients were included. The meta-
analysis revealed that the overall prevalence of dysphagia in COPD patients was 
38.2% (95%CI: 29.8%-46.6%). The occurrence of dysphagia was associated with age 
(OR=1.18), mMRC dyspnea grade (OR=1.69), CAT score (OR=1.60), number of 
missing teeth (OR=2.63), nutritional status (OR=1.85), smoking status (OR=1.84), 
disease stage (OR=3.33), comorbid gastroesophageal reflux (OR=2.57), and the use 
of non-invasive mechanical ventilation (OR=0.40). 

Conclusion: The prevalence of dysphagia in COPD patients is 38.2%. Current 
evidence suggests that higher age, higher mMRC dyspnea grade, elevated CAT 
score, number of missing teeth≥6, malnutrition, smoking history, acute 
exacerbation stage, and comorbid gastroesophageal reflux are risk factors, while 
the use of non-invasive mechanical ventilation is associated with lower odds of 
dysphagia. Healthcare professionals should develop personalized interventions 
based on these associated factors to optimize disease management for COPD 
patients. 

Keywords: Associated factors; Chronic obstructive pulmonary disease; Dysphagia; 
Meta‐analysis; Prevalence. 
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Abstract 

Purpose of review: The purpose of this review is to describe the use of chest 
computed tomography (CT) data to expand sub-phenotyping of pulmonary 
hypertension associated with chronic lung disease (Group 3 pulmonary 
hypertension) and inform identification of effective treatment. 

Recent findings: In the last 5 years, breakthroughs in clinical pulmonary 
hypertension research highlight the importance of chest CT data to inform disease 
trajectory and mortality risk. In presumed idiopathic pulmonary arterial 
hypertension (Group 1 pulmonary hypertension), a Group 1 'lung phenotype' with 
abnormal CT chest findings such as emphysema and fibrosis, experiences a 
mortality risk similar to that of Group 3 disease. Post hoc analyses of Group 3 
pulmonary hypertension clinical trials highlight CT abnormalities to inform adverse 
treatment response, with implications for additional failed clinical trials to date. In 
fact, pulmonary hypertension guidelines emphasize the critical role for acquisition 
of standardized high-resolution CT data at pulmonary hypertension diagnosis and 
clinical trial enrollment. 

Summary: Chest CT imaging is critical in the clinical management of pulmonary 
hypertension associated with chronic lung disease. Future research will not only 
incorporate CT data into Group 3 pulmonary hypertension phenotyping research 
but also consider treatment effect visualization on the lung parenchyma and 
pulmonary arterial vasculature as a novel clinical trial endpoint. 

Keywords: Group 3 pulmonary hypertension; chest computed tomography; 
emphysema; pulmonary hypertension associated with chronic obstructive 
pulmonary disease; pulmonary hypertension associated with interstitial lung 
disease. 
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Abstract 

ObjectivesPhysical activity benefits for adults with cardio-respiratory diseases are 
well established, and evidence-based recommendations are essential for healthcare 
professionals. This study systematically reviewed existing recommendations on 
physical activity for adults with cardio-respiratory diseases, specifically chronic 
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obstructive pulmonary disease, asthma, and heart failure, focusing on the 
frequency, intensity, time and type (FITT).Data SourcesWe searched OVID MEDLINE, 
EMBASE, CINAHL, and grey literature for guidelines and related documents. The 
comprehensive search was conducted in July 2025 and subsequently updated 
through March 2026. Two authors independently screened guidelines, extracted 
FITT components, and documented disease-specific precautions. Disagreements 
were resolved with a third author. The AGREE II instrument assessed 
methodological quality for identified CPGs. Recommendations were categorised 
based on the FITT framework.ResultsWe included 29 guidelines, of which 14 were 
classified as Clinical Practice Guideline and assessed with AGREE II. Among the 14 
guidelines, 7 demonstrated high quality, 6 were moderate, and 1 was low quality. 
Most guidelines recommended at least 150 minutes of moderate aerobic activity per 
week. Adaptive recommendations primarily addressed exacerbations and symptom 
management.ConclusionWhile aerobic physical activity was consistently 
recommended, disease-specific guidance and adherence to FITT principles were 
limited. Significant gaps were noted in methodological quality, particularly in 
stakeholder involvement and applicability. To enhance usability, guidelines should 
standardise recommendations for type, duration, intensity, and frequency, 
incorporating evidence grading system. 

Keywords: COPD; asthma; guidelines; heart failure; physical activity. 
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Unravelling the Links Between Gastroesophageal Reflux and Lung Disease: New 
Insights 

Jessica A Bradley 1 2, Andree Koop 3, Augustine S Lee 4, Paul Beirne 2, Margaret M 
Johnson 4, Kenneth R DeVault 3 5, Lesley A Houghton 6 7 8 

Affiliations Expand 

• PMID: 41986862 

  

• DOI: 10.1007/s10620-026-09894-7 

Free article 

Abstract 

Gastroesophageal reflux disease (GERD) is a prevalent comorbidity of chronic 
respiratory diseases including idiopathic pulmonary fibrosis (IPF), non-IPF 
interstitial lung disease, asthma, chronic obstructive pulmonary disease (COPD) 
and refractory chronic cough. Prevalence of symptoms of reflux and/ or refractory 
respiratory symptoms, along with concerns that refluxed gastric contents into the 
esophagus may micro-aspirate into the lungs causing injury and potentially 
accelerate disease progression, have resulted in high usage of empirical anti-reflux 
treatments. However, empirical treatment of reflux (medical or mechanical) is 
frequently ineffective without obvious explanation for the lack of respiratory 
improvement. This review provides novel and updated understanding of the 
pathophysiological mechanisms that link upper gut dysfunction, reflux (both distal 
and proximal), lung structure, lung mechanics and breathing patterns, including the 
potential role of the vagally mediated esophageal-bronchial reflex and the bi-
directional nature of these interactions in individual respiratory diseases. We also 
highlight the need for a consensus between gastrointestinal and respiratory 
communities and propose a framework for diagnosing and managing GERD in 
respiratory disease. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) exacerbations are a 
frequent cause of emergency department visits and are associated with high 
morbidity, mortality, and healthcare costs. These visits represent an opportunity to 
optimize patient management and align treatment with guideline recommendations, 
particularly regarding inhaled triple therapy. 

Objectives: To describe the clinical characteristics and management of COPD 
patients in the emergency department and to identify factors associated with 
inhaled triple therapy prescription at discharge. 

Methods: Retrospective observational study including patients aged >18 years 
attended at the emergency department of the Hospital Clínico Universitario 
(Zaragoza, Spain) between July and December 2022, with a diagnosis of COPD 
exacerbation at discharge. Demographic, clinical, laboratory, and therapeutic 
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variables were analyzed. Logistic regression identified independent predictors of 
inhaled triple therapy prescription at discharge. 

Results: A total of 227 patients were included (mean age: 74.4 years; 70.9% male). 
Most (93.4%) had a prior COPD diagnosis, and 41.0% were already on maintenance 
inhaled triple therapy. At discharge, inhaled triple therapy was prescribed in 53.8% 
of the cases. Independent variables associated with triple therapy prescription 
included prior use of inhaled triple therapy (odds ratio [OR]:9.4), long-term home 
oxygen therapy (OR:4.3), and influenza vaccination (OR:3.1). Six months after 
discharge, 36.0% of patients required hospital admission for COPD exacerbation. 

Conclusions: One-third of COPD patients discharged from the emergency 
department do not receive guideline-recommended inhaled triple therapy. 
Interventions aimed at standardizing and optimizing emergency department 
management are needed to improve adherence to clinical guidelines and improve 
patient outcomes. 

Keywords: Chronic obstructive pulmonary disease; Emergency department; 
Exacerbation; Therapy. 
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Abstract 

Purpose: Individual counseling during pulmonary rehabilitation (PR) has the 
potential to modify physical activity levels and motivation for exercise in patients 
with chronic obstructive pulmonary disease (COPD). This study analyzes the effect 
of an individual counseling session, added to a PR program, on physical activity, 
sedentary behavior, and motivation for exercise in patients with COPD. 

Methods: A double-blind randomized controlled trial was conducted at the Hospital 
Distrital da Figueira da Foz PR center. Twenty patients with COPD were randomly 
allocated to an intervention group (IG) or a control group (CG). The IG received an 
individual physical activity counseling session during PR for 3 months. The CG 
received the PR. The number of steps and light, moderate, vigorous, and moderate-
to-vigorous physical activity was studied as well as sedentary behavior, using the 
Actigraph wGT3X-BT accelerometer. Motivation for exercise was assessed with the 
Behavioral Regulations in Exercise Questionnaire. Data were collected at baseline 
and after 3 months. Data collectors and analysts were blinded. 

Results: No significant differences were found between groups at baseline. After 3 
months, the IG increased the number of steps ( P = .001), light ( P = .033) and 
moderate ( P =.001) physical activity, and moderate-to-vigorous physical activity ( P 
= .001) compared with CG. Sedentary behavior decreased in IG ( P = .009) compared 
with CG. Motivation for exercise was significantly higher in IG ( P = .012). 

Conclusions: The individual counseling session, when added to PR, may improve 
physical activity, reduce sedentary behavior, and increase motivation to exercise in 
COPD. 

Trial registration: ClinicalTrials.gov NCT05961553. 

Keywords: behavior modification; chronic obstructive pulmonary disease; exercise 
capacity; pulmonary rehabilitation; sedentary time. 
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Abstract 

People with chronic obstructive pulmonary disease (COPD) face increased risk of 
social isolation and loneliness. However, social dimensions are frequently 
overlooked in respiratory care. We aimed to explore the role of social connection in 
living with COPD, including influences on health and function. We conducted a 
reflexive thematic analysis of semi-structured interviews with 19 people with COPD 
(median age 78 years [range 58-88]; 14 with severe airflow obstruction). Three 
themes were identified: social connection supports COPD self-management, the 
"triple threat" of COPD to social connection, and the inseparable nature of social 
health. Participants described how worsening symptoms, particularly 
breathlessness, contribute to disconnection through physical restrictions, 
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psychological reactions, and societal unawareness, with negative impacts on self-
management and wider physical and psychological health. We conclude that social 
connections become increasingly valuable, yet increasingly difficult to maintain, as 
COPD progresses. Supporting individuals to maintain connections within a 
biopsychosocial approach may unlock wider health benefits. 

Keywords: biopsychosocial model; chronic obstructive pulmonary disease; 
loneliness; qualitative research; social isolation; social support. 
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Abstract 

ObjectiveThis paper was designed to investigate the clinical efficacy of combining 
the Average Volume Assured Pressure Support (AVAPS) mode of non-invasive 
ventilation (NIV) with high-flow nasal cannula oxygenation (HFNC) oxygen therapy 
in managing chronic obstructive pulmonary disease (COPD) patients complicated 
by respiratory failure.MethodsNinety-six patients with COPD and respiratory failure 
were enrolled and classified into a control group and an observation group. Both 
groups received conventional treatment. The control group was treated with 
AVAPS-mode NIV, while the observation group received additional HFNC. Clinical 
outcomes, adverse reactions, clinical indicators, blood gas parameters, serum 
inflammatory markers, and pulmonary function indicators were compared between 
the two groups.ResultsThe observation group had a significantly higher overall 
clinical response rate (93.75% vs 75.00%, P < 0.05), shorter ICU stays and 
mechanical ventilation times, lower respiratory rates, higher PaO2, SaO2, FEV1, FVC, 
and FEV1/FVC values, and lower PaCO2, IL-6, IL-8, TNF-α, and sTREM-1 levels than 
the control group (all P < 0.05). Heart rate did not differ significantly between the two 
groups (P > 0.05). The adverse reaction rate was significantly lower in the 
observation group relative to the control group (4.17% vs 18.75%, P < 
0.05).ConclusionThis combined approach demonstrates superior efficacy in treating 
COPD patients with respiratory failure, improving arterial blood gas and pulmonary 
function, reducing inflammatory responses, and exhibiting a high safety profile. 

Keywords: average volume assured pressure support mode; chronic obstructive 
pulmonary disease; clinical efficacy; high-flow nasal cannula oxygen therapy; non-
invasive ventilation; respiratory failure. 
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Abstract 

Background: Multimorbidity refers to the presence of multiple coexisting 
conditions, but is often underappreciated in the context of severe asthma (SA) 
management. We sought to identify differences in approaches to multimorbidity 
management in SA, variability in access to multidisciplinary team (MDT) resources, 
and whether physician perspectives on multimorbidity differ between SA specialists 
and general respiratory physicians. 

Methods: The Severe Heterogeneous Asthma Registry, Patient-centred (SHARP) 
Clinical Research Collaboration circulated an online physician survey via European 
national respiratory societies to assess 1) available resources to address 
multimorbidity and 2) physician perspectives on multimorbidity in SA. 

Results: 495 responses from 25 European countries included 48% SA specialists 
and 52% general respiratory physicians. SA specialists had more experience with 
SA patients (20% were seeing >60 patients per month) compared to general 
respiratory physicians. SA specialists had greater access to multidisciplinary care - 
including better access to MDTs, allied health professionals and referrals to external 
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specialists, and therefore more routinely assessed comorbidities and considered 
them greater influences on their practice. They also considered multimorbidity to a 
greater degree and rated its impact on their patients' asthma outcomes (and general 
health outcomes) as more substantial. 

Conclusions: Alongside more experience of treating SA, SA specialists have 
increased awareness of multimorbidity and better resources to manage it. However, 
access to MDTs remains a significant gap for both SA specialists and general 
respiratory physicians. Furthermore, both groups identified a high need for further 
education and training about multimorbidity. These findings highlight key areas for 
improvement in clinical practice, resources and training. 
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Abstract 

Emphasis has increasingly been placed on expanding medical generalism in 
response to an ageing population and the rising prevalence of multimorbidity. While 
the ability to manage complex, undifferentiated illness across multiple conditions is 
undeniably important, modern healthcare is simultaneously becoming more 
technologically advanced and clinically specialised. Breakthroughs in diagnostics, 
therapeutics and procedural medicine demand deep, focused expertise to deliver 
safe and effective care, particularly for high-risk patients. Rather than viewing 
generalism and specialism as competing models, healthcare systems must 
recognise them as complementary. Generalists are essential for holistic 
assessment, coordination and continuity, while specialists provide advanced 
interventions and nuanced disease-specific management. In an era defined by both 
multimorbidity and rapid medical innovation, the central challenge is not to 
prioritise one approach over the other, but to strike an appropriate balance which 
ensures that patients receive the right expertise at the right time. 

Keywords: Generalism; Medical training; Specialism. 
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Abstract 

Purpose of review: People with HIV (PWH) on effective antiretroviral therapy 
continue to experience a disproportionate burden of age-related comorbidities and 
multimorbidity. This review explores HIV-associated aging as a systems-level 
dysregulation and loss of resilience and evaluates emerging biomarker strategies 
for capturing its biological and clinical heterogeneity. 

Recent findings: Recent evidence indicates that aging in HIV is driven by interacting 
immune, metabolic, regenerative, structural, and inter-organ pathways that generate 
measurable signatures across biological scales. Composite biomarker approaches 
integrating molecular, physiological, and functional measures are increasingly 
being applied to cardiovascular, neurocognitive, physical, and co-infection-related 
outcomes. Large cohort studies, risk prediction models, and intervention trials 
support their clinical relevance, while emerging gerotherapeutic studies suggest 
that biologic aging markers may serve as responsive treatment endpoints. 

Summary: No single biomarker adequately captures HIV-associated aging. Future 
progress will depend on multimodal, outcome-anchored composites that integrate 
biological and functional domains and are coupled with artificial intelligence- and 
machine learning-based approaches to improve risk stratification, therapeutic 
monitoring, and evaluation of geroscience-informed interventions in PWH. 

Keywords: HIV; aging; biomarkers; geroscience; multiaxial network; people with 
HIV. 
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Abstract 

Background: Healthcare professionals' behaviours are central to effective 
multimorbidity management yet remain underexplored in behavioural medicine. Co-
existing type 2 diabetes (T2D) and cardiovascular disease (CVD) present intertwined 
behavioural and biomedical challenges; however, the organizational and 
professional factors that shape integrated care are poorly understood. 

Objectives: The objective of this study was to identify behavioural and 
organizational determinants of integrated T2D-CVD care and to apply behaviour 
change theory to provider practice. 

Design: Sixteen healthcare professionals in North-West England participated in 
semi-structured interviews. 

Methods: Data were analysed inductively using reflexive thematic analysis within a 
critical realist framework. The COM-B model (capability, opportunity, motivation, 
behaviour) informed interpretation of these inductive findings. 

Results: Three interconnected themes: Compartmentalized conditions; inhibition of 
meaningful interactions; and gap between understanding and supporting illustrate 
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how limitations in capability (confidence and training), opportunity (siloed records, 
absence of psychological pathways) and motivation (risk aversion and entrenched 
norms) collectively reinforce fragmented biomedical care. These mechanisms 
operate across organizational and cultural boundaries and explain persistent gaps 
in risk communication, cross-disciplinary collaboration and limited psychological 
support. 

Conclusions: This study provides a theory-informed qualitative application of the 
COM-B model to healthcare professional behaviour in multimorbidity care, 
demonstrating how system design and professional culture shape interacting 
determinants. Conceptualizing cardiometabolic care as a behavioural and 
communicative system identifies priority intervention targets: staff training, service 
redesign, interoperable records and leadership development. These support 
practitioner well-being, interdisciplinary collaboration and patient engagement. The 
findings reframe integrated T2D-CVD care as a multidirectional capability model, 
informing policy and practice. 

Keywords: Cardiovascular Diseases; Diabetes Mellitus, Type 2; Health Personnel; 
Integrated Care; Qualitative Research; multimorbidity. 
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Abstract 

Background: Comorbidities are associated with adverse outcomes in patients with 
atrial fibrillation (AF). 

Objectives: The authors aimed to assess the impact of changes in multimorbidity 
status on clinical outcomes and the impact of Atrial Fibrillation Better Care (ABC) 
adherence of patients with AF. 

Methods: In the prospective nationwide COOL-AF registry, patients with nonvalvular 
AF were enrolled and followed up every 6 months until 3 years. Multimorbidity 
status was assessed at baseline and every 6 months. The composite outcomes 
were death, heart failure, major bleeding, and ischemic stroke/systemic embolism. 
Multimorbidity worsening was defined as an increase in multimorbidity group at 1 
year. 

Results: A total of 3,096 patients were studied (mean age: 67.6 ± 11.1 years; 41.8% 
female). Four patient groups were derived from 3,096 patients as follows: low (0-1), 
n = 833 (26.9%); moderate (2), n = 779 (25.2%); high (3), n = 653 (21.1%); and very 
high comorbidities (≥4), n = 831 (26.8%). The median duration of follow-up was 24.3 
months (IQR: 23.4-24.8 months; mean: 23.0 ± 4.4 months). Patients with 
multimorbidity worsening had an increased risk of composite outcomes (adjusted 
HR: 1.39; 1.13-1.71), compared to patients with no change in multimorbidity status). 
Patients with ABC pathway compliance were associated with a lower risk of the 
composite outcome, both in patients with multimorbidity worsening (HR: 0.49; 95% 
CI: 0.32-0.75) and "no change" groups (HR: 0.56; 95% CI: 0.45-0.70). 

Conclusions: Patients with multimorbidity worsening had an increased risk of 
adverse outcomes, which were mitigated by ABC pathway compliance. 

Keywords: atrial fibrillation; bleeding; death; heart failure; ischemic stroke; 
multimorbidity. 
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Abstract 

Background: The neutrophil-to-lymphocyte ratio (NLR) is a biomarker of systemic 
inflammation that has been investigated in different chronic diseases. However, its 
role as biomarker of severity in patients with stable chronic obstructive pulmonary 
disease (COPD), and particularly its association with cardiovascular risk, remains 
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unclear. This retrospective study aimed to evaluate whether a higher NLR (HNLR) is 
associated with worse disease control and increased cardiovascular risk compared 
to a lower NLR (LNLR) in stable COPD. 

Methods: Data from inpatients admitted to a pulmonary rehabilitation center 
between 2021 and 2024 were analyzed. Patients were divided in two groups (HNLR ≥ 
2.26 and LNLR < 2.26) based on the NLR threshold best associated with severe 
exacerbations according to ROC analysis. Comparison between groups and 
multivariate logistic regression analysis were performed. Cardiovascular risk was 
assessed using the European Society of Cardiology-recommended algorithm. 

Results: A total of 247 patients were included. The HNLR group included a 
significantly (p < 0.05) higher number of patients with severe exacerbations in the 
previous year, lower forced expiratory volume in 1 second, higher residual volume, 
and increased partial pressure of carbon dioxide in arterial blood than the LNLR 
group. Chronic respiratory failure, atrial fibrillation and lung cancer were 
significantly more frequent in the HNLR group, and these patients had a 
significantly higher 10-year cardiovascular risk. 

Conclusion: Our data suggest that NLR used together with other clinical and 
functional parameters could represent a useful biomarker in stable COPD, 
associated with increased disease severity and higher estimated 10-year 
cardiovascular risk. 

Keywords: Chronic bronchitis; Emphysema; Leukocytes; Multimorbidity; Smoking. 
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Abstract 

Objective: This study investigated, among middle-aged and older individuals with 
multimorbidity, the cross-sectional and four-year associations of Awareness of Age-
Related Gains and Losses (AARC-Gains, AARC-Losses) with physical activity and 
whether depressive symptoms mediate these associations. 

Methods: The study used UK PROTECT data collected in 2019 and 2021. Measures 
used included the Community Healthy Activities Model Program for Seniors, the 
Awareness of Age-Related Change questionnaire, and the Patient Health 
Questionnaire. Multiple linear regressions and structural equation modeling were 
used. 

Results: The cross-sectional and longitudinal sample comprised 4947 (mean age= 
67.5, 73.3% female) and 1814 individuals, respectively. Cross-sectionally, higher 
AARC-Gains were associated with greater number (β= 0.13, 95% CI [0.10, 0.16]), 
duration (β= 0.12, 95% CI [0.09, 0.15]), and intensity (β= 0.12, 95% CI [0.09, 0.15]) of 
physical activity. Lower AARC-Losses were associated with higher number (β= -
0.19, 95% CI [-0.22, -0.16]), duration (β= -0.20, 95% CI [-0.23, -0.16]), and intensity (β= 
-0.21, 95% CI [-0.24, -0.18]) of physical activity. Longitudinally, higher baseline 
AARC-Losses were associated with lower number (β= -0.05, 95% CI [-0.07, -0.03]), 
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duration (β= -0.05, 95% CI [-0.08, -0.02]), and intensity (β= -0.06, 95% CI [-0.08, -0.04]) 
of physical activity at follow-up. Depressive symptoms partially mediated these 
associations. AARC-Gains showed inconsistent or non-significant associations with 
physical activity. 

Conclusions: Perceiving many age-related losses may hinder engagement in 
physical activity directly and indirectly through depressive symptoms. Interventions 
promoting physical activity among individuals with multimorbidity may benefit from 
strategies that reframe negative self-perceptions of aging and address depressive 
symptoms, complementing clinical recommendations. 

Keywords: Awareness of age-related change; Depressive symptoms; Middle-aged 
and older adults; Physical health conditions; Subjective aging. 
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Abstract 

Objective: To examine the associations between cumulative BMI burden from 
childhood to adulthood and the risk of adult metabolic multimorbidity. 

Research design and methods: This prospective cohort study used data from the 
Hanzhong Adolescent Hypertension Study (1987-2023). A total of 2,446 participants 
with at least two BMI measurements in both childhood (6-18 years) and adulthood 
(19-52 years) were included. Cumulative BMI exposure was quantified using total 
and incremental area under the curve (AUC). Outcomes included metabolic 
multimorbidity, defined as the presence of two or more or three or more metabolic 
diseases, specifically hypertension, diabetes, dyslipidemia, elevated liver 
enzymes/bilirubin, and kidney damage. 

Results: Higher total and incremental BMI AUC during childhood, adulthood, and 
over the life course were consistently associated with an increased risk of adult 
metabolic multimorbidity (two or more diseases). For total AUC, odds ratios (ORs) 
ranged from 1.51 to 2.59 (all P < 0.05); for incremental AUC, ORs ranged from 1.94 to 
4.33 (all P < 0.05). Compared with total AUC, incremental AUC showed a stronger 
association with metabolic multimorbidity in childhood (OR 4.33 [95% CI 2.93, 6.40] 
vs. 1.51 [1.17, 1.95], respectively). Conversely, total AUC exhibited a stronger 
association in adulthood than in childhood (OR 2.51 [2.08, 3.04] vs. 1.94 [1.62, 2.31]). 
Furthermore, the associations for adulthood and life course BMI AUC were 
significantly stronger in males than in females (P for interaction <0.05). 

Conclusions: These findings highlight the importance of life stage-specific 
strategies: curbing rapid BMI gain in childhood and maintaining long-term weight 
control throughout adulthood. 

© 2026 by the American Diabetes Association. 
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Abstract 

Introduction: GLP-1 receptor agonists (GLP-1RA) are glucose- and body weight-
lowering therapies provided with cardio-renal benefits. Use of GLP-1RA in older 
adults with type 2 diabetes mellitus (T2DM) is increasing but concerns remain about 
their safety in this age group, particularly in light of multimorbidity, frailty, and 
polypharmacy, as well as age-related vulnerability to adverse events (AEs). 

Areas covered: We discuss the opportunities and challenges of GLP-1RA in older 
people with T2DM, focusing on real-world (RW) safety evidence. Available RW 
studies confirm the established GLP-1RA safety profile, with AEs in 10-30% of older 
users, predominantly gastrointestinal and mild-to-moderate in severity. Age-
stratified analyses provide mixed results on AE susceptibility, but discontinuation 
due to intolerance appears more frequent in older adults. Weight loss is preserved 
across age groups, with no consistent evidence of harmful unintended reductions. 
However, the effects on muscle mass and sarcopenia risk remain largely 
unexplored. 

Expert opinion: Current RW evidence supports GLP-1RA as a safe therapeutic 
option for older individuals with T2DM, without age-specific safety signals. Clinical 
phenotype-driven selection is essential to balance benefits and risks, particularly 
regarding nutritional status and frailty. Prospective, phenotype-stratified studies 
with body composition assessment are needed to guide optimal, individualized use 
in aging populations. 

Keywords: Diabetes; incretin; older; sarcopenia; weight. 
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Prevalence and prognosis of multimorbidity in heart failure with mildly reduced 
ejection fraction 
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Abstract 

Background and objective: Related to ongoing demographic, the number of patients 
with cardiac and non-cardiac comorbidities increases. Heart failure with mildly 
reduced ejection fraction (HFmrEF) represents a heterogeneous population with 
diverse clinical profiles. The study investigates the prevalence and prognostic 
impact of multimorbidity in patients hospitalized with HFmrEF. 

Methods: Consecutive patients with HFmrEF were retrospectively included at one 
institution from 2016 to 2022 and divided into four groups based on the number of 
concomitant comorbidities taking into account 12 comorbidities (i.e., 0-1, 2-3, 4-5, ≥ 
6 comorbidities). The prognostic impact of the number of comorbidities was 
investigated with regard to the primary endpoint all-cause mortality at 30 months. 

Results: From 2,184 patients hospitalized with HFmrEF, 37% presented with 4-5 
comorbidities, 17% with ≥ 6 comorbidities. Compared to patients with 4-5, 2-3, 0-1 
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comorbidities, patients with ≥ 6 comorbidities were more frequently discharged with 
beta-blockers (83.6% vs. 78.7% vs. 77.6% vs. 64.7%; p = 0.001) and 
mineralocorticoid receptor antagonists (MRA) (17.2% vs. 15.7% vs. 12.8% vs. 7.9%; 
p = 0.004). The risk of all-cause mortality at 30 months was higher in patients with ≥ 
6 comorbidities compared to patients with less comorbidities (i.e., 4-5, 2-3, 0-1) 
(59.5% vs. 38.6% vs. 17.0% vs. 7.9%, p = 0.001). Both cardiovascular (HR = 1.106; 
95% CI 1.030 - 1.188; p = 0.006) and non-cardiovascular (HR = 1.564; 95% CI 1.470 - 
1.664; p = 0.001) comorbidities predicted the risk of long-term all-cause mortality. 

Conclusion: In patients hospitalized with HFmrEF, more than 50% had at least 4 
comorbidities. Both cardiovascular and non-cardiovascular comorbidities predicted 
the risk of long-term all-cause mortality in HFmrEF. 

Keywords: Comorbidities; HFmrEF; Heart failure with mildly reduced ejection 
fraction; Mortality; Multimorbidity. 
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Abstract 

Interleukin-33 (IL-33) is an alarmin and cytokine that has potent biological effects in 
various tissues. It acts on a broad array of immune cell populations and is involved 
in many processes associated with health and disease. This Review discusses the 
biology of IL-33 and its receptor, ST2, and the functional relevance of IL-33-ST2 
signalling. It focuses particularly on the differential regulation of IL-33 sensitivity in 
distinct cell types in diverse tissue settings. Furthermore, we describe the effects of 
IL-33 in various diseases, including viral infections, cancer, graft-versus-host 
disease, colitis, autoimmunity, chronic obstructive pulmonary disease, asthma and 
allergy. We also consider the roles of IL-33 in physiological reactions such as fat 
tissue biology and tissue regeneration. The Review aims to provide a 
comprehensive understanding of IL-33 signalling, including its potential as a target 
for developing new treatments, and to suggest future research directions. 
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Abstract 

Background: Seasonal allergic rhinitis (SAR) has been so far classified according to 
frequency and severity by retrospective information based on the ARIA (Allergic 
Rhinitis and its Impact on Asthma) classification. Electronic symptom diaries (e-
Diaries) are feasible tools to collect prospective patient-reported data. 

Objective: To test the consistency between prospectively recorded symptoms and 
retrospective ARIA classification and to generate a new SAR classification based on 
prospective e-Diary data. 

Methods: Within the @IT.2020 multicentre observational study, we recruited 815 
children and adults with SAR in nine study centres from Mediterranean countries. 
Participants recorded daily organ-specific (Rhinoconjunctivitis Total Symptom 
Score; RTSS) and general symptoms (visual analogue scale, VAS) plus quality-of-
life measures via an e-Diary app. Retrospective clinical questionnaires were 
performed at the beginning (T0) and end (T1) of the pollen season. Unsupervised 
clustering analyses around medoids were implemented to classify SAR by 
prospective patient-reported data. 

Results: One third (56/164, 34.1%) and almost half (173/366, 47.3%) of the patients 
retrospectively over- or underestimated the frequency of their symptoms, 
respectively. A moderate correlation was found between SAR severity reported at 
T1 and prospectively recorded symptom severity. An unsupervised clustering 
approach was able to identify distinct groups (mild, moderate, severe cluster) of 
patients based on the prospective severity of organ-specific (RTSS) and overall 
symptoms (VAS), as well as quality of life criteria. 

Conclusions: A significant recall bias regarding frequency and severity of 
symptoms emerged by comparing the retrospective ARIA classification with 
prospectively recorded data by an e-Diary. A prospective approach to SAR 
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classification, inspired by the retrospective ARIA classification, may facilitate a 
more precise evaluation of the patient for improved disease management. 

Keywords: cluster analysis; e‐Diary; mHealth; patient‐reported outcomes; seasonal 
allergic rhinitis classification. 
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Abstract 

Background: Multimorbidity refers to the presence of multiple coexisting 
conditions, but is often underappreciated in the context of severe asthma (SA) 
management. We sought to identify differences in approaches to multimorbidity 
management in SA, variability in access to multidisciplinary team (MDT) resources, 
and whether physician perspectives on multimorbidity differ between SA specialists 
and general respiratory physicians. 

Methods: The Severe Heterogeneous Asthma Registry, Patient-centred (SHARP) 
Clinical Research Collaboration circulated an online physician survey via European 
national respiratory societies to assess 1) available resources to address 
multimorbidity and 2) physician perspectives on multimorbidity in SA. 

Results: 495 responses from 25 European countries included 48% SA specialists 
and 52% general respiratory physicians. SA specialists had more experience with 
SA patients (20% were seeing >60 patients per month) compared to general 
respiratory physicians. SA specialists had greater access to multidisciplinary care - 
including better access to MDTs, allied health professionals and referrals to external 
specialists, and therefore more routinely assessed comorbidities and considered 
them greater influences on their practice. They also considered multimorbidity to a 
greater degree and rated its impact on their patients' asthma outcomes (and general 
health outcomes) as more substantial. 

Conclusions: Alongside more experience of treating SA, SA specialists have 
increased awareness of multimorbidity and better resources to manage it. However, 
access to MDTs remains a significant gap for both SA specialists and general 
respiratory physicians. Furthermore, both groups identified a high need for further 
education and training about multimorbidity. These findings highlight key areas for 
improvement in clinical practice, resources and training. 
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Abstract 

Background: Type 2 (T2) inflammation is increasingly recognised in COPD, though 
its immunopathological profile may differ from asthma. T2 inflammatory diseases 
often coexist, but their prevalence in COPD patients without asthma remains 
underexplored. This study investigated the prevalence of T2 inflammatory 
multimorbidities in individuals with COPD (without asthma) and compared it with 
those in people with asthma. It also examined the relationship between these 
multimorbidities and blood eosinophil counts (BEC). 

Methods: Using data from the Optimum Patient Care Research Database (OPCRD), 
we identified patients with COPD or asthma and assessed lifetime and adjusted 
prevalence of T2 comorbidities including allergic rhinitis, atopic dermatitis/eczema, 
nasal polyps, chronic rhinitis with or without polyps, eosinophilic oesophagitis and 
ulcerative colitis. Prevalence was stratified by BEC and adjusted for demographic 
and clinical variables. 

Results: Among 122 509 COPD and 1 154 094 asthma patients, T2 multimorbidities 
were present in both groups but significantly less common in COPD. Allergic 
rhinitis and nasal polyps were notably less prevalent in COPD, even at higher BEC 
levels. Prevalence of multimorbidities increased with BEC in both groups, with 
stronger associations observed for nasal polyps and ulcerative colitis. Eosinophilic 
oesophagitis was rare across both cohorts. 

Conclusion: T2 multimorbidities are present in COPD and their prevalence 
increases with BEC, though they are generally less prevalent than in asthma, 
suggesting distinct immunopathology. 
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Abstract 

Objective: The SWORD study examined seasonal variations in respiratory disease 
related hospitalisations and mortality across India. It also assessed risk factors and 
comorbidities influencing these outcomes. 
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Methods: This multicentre, questionnaire-based, point prevalence study was 
conducted across four seasonal weeks in 2017-2018. Data on respiratory 
admissions on the first day and deaths over the following week were collected. 

Results: At 245 centres, 2,886 patients were hospitalised, and 394 deaths occurred. 
COPD was the leading cause of both hospitalisations and deaths, followed by 
tuberculosis (TB), respiratory tract infections (RTI), asthma, pleural effusion, lung 
cancer, bronchiectasis, and interstitial lung disease (ILD). Respiratory admissions 
and deaths peaked in winter (28.7% and 32.7%) and were lowest in summer (21.1% 
and 18.0%). COPD hospitalisations were significantly higher in winter than summer 
(OR: 1.39; 95% CI: 1.1-1.8), with mortality showing a similar pattern. Key risk factors 
for hospitalisation and death varied by disease. 

Conclusion: Respiratory hospitalisations and deaths in India follow a clear seasonal 
trend, with winter posing the highest risk and summer the lowest. COPD, TB, RTI, 
asthma, pleural effusion, lung cancer, bronchiectasis, and ILD were the most 
frequent causes. These findings underscore the need for targeted, season-specific 
strategies to manage respiratory diseases effectively. 

Keywords: Asthma; bronchiectasis; chronic obstructive pulmonary disease; 
respiratory tract infection; seasonal trends; tuberculosis. 
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Abstract 

Type 2 CD8+ T (Tc2) cells are increasingly recognised as contributors to allergic 
inflammation, yet remain less well understood than T helper 2 (Th2) cells and Group 
2 innate lymphoid cells (ILC2s). Defined by production of IL-4, IL-5 and IL-13, Tc2 
cells have been implicated in eosinophilic inflammation, airway 
hyperresponsiveness, mucus production, and chronic tissue inflammation in 
diseases including asthma, atopic dermatitis, and chronic rhinosinusitis. Emerging 
evidence suggests that Tc2 differentiation and function are shaped by alarmins, 
lipid mediators, hypoxia, and immunometabolic pathways involving glycolysis, fatty 
acid metabolism, and serotonin signalling. Compared with Th2 cells, Tc2 cells may 
exhibit distinct features including tissue adaptation, responsiveness to innate 
inflammatory cues, and relative corticosteroid resistance, suggesting non-
redundant roles in sustaining chronic allergic inflammation. Current biologic 
therapies targeting Type 2 pathways likely influence Tc2 activity, although their 
effects on Tc2-driven inflammation remain unclear. Here, we review current 
understanding of Tc2 cell phenotype, differentiation, immunometabolic regulation, 
and effector functions, and summarise evidence linking Tc2 cells to allergic 
disease. We also highlight key unanswered questions regarding Tc2 lineage 
stability, tissue residency, antigen specificity, and therapeutic targeting. Together, 
these findings position Tc2 cells as emerging amplifiers of Type 2 immunity and 
potential contributors to treatment-resistant allergic disease. 

© 2026 The Author(s). Scandinavian Journal of Immunology published by John 
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Abstract 

Background: Antihyperglycemic drugs have shown benefits in asthma control. 
However, evidence regarding the comparative effectiveness of glucagon-like 
peptide-1 receptor agonists (GLP-1 RAs) and sodium-glucose cotransporter-2 
inhibitors (SGLT-2is) in reducing asthma exacerbations remains inconsistent. 

Objective: We aimed to evaluate the association of GLP-1 RAs versus SGLT-2is with 
risk of asthma exacerbation among patients with asthma and type 2 diabetes. 

Methods: This retrospective cohort study used electronic health record data from 
the TriNetX Global Collaborative Network. Adults with asthma and type 2 diabetes 
who initiated GLP-1 RAs or SGLT-2is between January 1, 2013, and June 30, 2024, 
were included. The primary outcome was the time to first asthma exacerbation. 
Secondary outcomes included first episode of asthma symptoms or systemic 
corticosteroid use. Patients were followed for up to 6 months in the main analysis. 
Propensity score matching was performed to balance baseline characteristics 
between groups. Cox proportional hazards models were used to estimate hazard 
ratios (HRs) with 95% confidence intervals (CIs). 

Results: A total of 100,746 patients were included, comprising 61,955 GLP-1 RA 
users and 38,791 SGLT-2i users. After 1:1 matching, both groups consisted of 
28,831 patients. GLP-1 RAs were associated with a decreased risk of asthma 
exacerbation compared with SGLT-2is (HR, 0.88; 95% CI, 0.85-0.91). GLP-1 RAs were 
also associated with a decreased risk of experiencing asthma symptoms (HR, 0.89; 
95% CI, 0.82-0.97) and receiving systemic corticosteroids (HR, 0.79; 95% CI, 0.76-
0.82). Results from sensitivity analyses were generally consistent, but the 
association for asthma exacerbation was not observed when follow-up was 
extended to 1 year (HR, 0.95; 95% CI, 0.89-1.02). 

Conclusion: GLP-1 RAs were associated with a decreased risk of asthma 
exacerbation compared to SGLT-2is among patients with asthma and type 2 
diabetes. As these findings reflect associations rather than causal effects, further 
investigation through randomized trials is warranted. 
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Objectives: School-based asthma management is a key facet of child asthma care. 
We aimed to describe the proportion of students whose schools have child-specific 
components of asthma care, derive a composite metric of these components 
("school asthma readiness"), and assess its association with asthma exacerbations 
(asthma risk) in the preceding year. 

Methods: Within a nested cohort of children enrolled in a larger randomized clinical 
trial, we assessed the baseline proportion of children whose school had elements of 
necessary asthma care. We then derived a "school asthma readiness" composite 
and used ordinal logistic regression to model the association between number of 
asthma exacerbations in the preceding year and the composite, accounting for 
demographic, clinical, and school characteristics. 

Results: Of 202 participants aged 5 to 13 years, most identified as Black (95%) and 
non-Hispanic (98%), and most participants (73%) had an emergency department 
visit for asthma in the year before enrollment. Most students' schools (79%) had 
awareness of the child's asthma diagnosis, whereas fewer had reliever medications 
and valved holding chambers (both 31%) and asthma care plans (7%). Asthma 
exacerbations in the prior year were associated with a significantly higher school 
asthma readiness in bivariate (odds ratio [OR], 1.44 [95% CI, 1.14-1.82]; P = .002) and 
multivariable analysis (OR, 1.31 [95% CI, 1.02-1.7]; P = .037). 

Conclusions: A minority of children attended schools that were equipped to manage 
asthma symptoms. More past exacerbations were associated with higher school 
readiness, suggesting that more work is needed to support proactive asthma care in 
schools. 

Copyright © 2026 by the American Academy of Pediatrics. 
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Abstract 

Background: Biologic therapies for severe T2-high asthma demonstrated oral 
corticosteroid-sparing effects, but evidence on the harmlessness of de-escalating 
inhaled corticosteroids and other in patients controlled with dupilumab remains 
limited. 

Objective: To evaluate, in a real-world setting, the clinical impact of de-escalating 
high-dose ICS, LAMA and LTRA in patients with severe asthma controlled with 
dupilumab. 

Methods: We conducted a retrospective bicentric observational study including 54 
patients with severe asthma who initiated dupilumab between January 2022 and 
December 2023. Changes in maintenance therapy during the first year were 
classified as de-escalation, continuation, or never treated. Primary outcomes at 18 
months included ACT score, acute exacerbation rate (AER), FEV1, their variation 
from baseline, chronic OCS use and clinical remission. 

Results: Dupilumab significantly improved asthma control, lung function, AER, and 
OCS use. The proportion of patients receiving high-dose ICS decreased from 85.1% 
at baseline to 47.1% at 18 months (p < 0.001). Similar trends for LAMA and LTRA. 
Primary outcomes at 18 months did not differ significantly between patients who de-
escalated maintenance therapy and those who continued treatment. Clinical 
remission was achieved in 53.7% of patients at 12 months and 63.4% at 18 months. 
Maintenance therapy de-escalation did not affect the likelihood of achieving clinical 
remission, although nearly half of patients in remission remained on low-to-medium 
dose ICS. 

Conclusions: In patients with severe asthma controlled with dupilumab, de-
escalation of high-dose ICS, LAMA, or LTRA was not associated with clinical 
deterioration and did not preclude achievement of clinical remission. 

Keywords: Biologics; ICS; LAMA; LTRA; Leukotriene; Remission. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) and asthma are common 
comorbidities in rheumatoid arthritis related interstitial lung disease (RA-ILD), yet 
their impact on health outcomes is poorly understood. Using health services data 
from Ontario, Canada, we aimed to evaluate the effect of COPD, asthma and 
COPD/asthma overlap (ACO) on survival in patients with RA-ILD. Among 6470 RA-
ILD patients 4437 (68.6%) had obstructive lung disease. COPD and ACO were 
associated with significantly increased mortality compared to RA-ILD with asthma 
and RA-ILD alone. These results highlight the burden and deleterious effects of 
COPD in patients with RA-ILD. 
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Abstract 

Clinical remission has emerged as a relevant treatment target in severe 
uncontrolled asthma (SUA), although predictors of remission under long-term 
biologic therapy remain insufficiently characterized. We aimed to identify baseline 
predictors of clinical remission in SUA patients treated with mepolizumab in routine 
clinical practice. We conducted a retrospective observational cohort study including 
consecutive adult SUA patients initiating mepolizumab at a tertiary asthma unit in 
southern Spain from January 2017 onwards. Clinical remission was assessed at 12 
months and at 3-year follow-up according to the SEPAR-REMAS criteria. Baseline 
demographic, clinical, functional, and inflammatory variables were analyzed. 
Multivariable logistic regression models were constructed to identify independent 
predictors of remission. A total of 134 patients were evaluable at 12 months and 85 
at 3 years. Clinical remission was achieved in 26.9% and 24.7% of patients, 
respectively. Patients achieving remission showed significantly higher baseline 
blood eosinophil counts and greater type 2 inflammatory burden. In multivariable 
analyses, after rescaling eosinophil counts to 100-cell/μL increments, higher 
baseline eosinophil counts remained independently associated with clinical 
remission at both 12 months (adjusted OR 1.082, 95% CI 1.014-1.154; p = 0.017) and 
3 years (adjusted OR 1.172, 95% CI 1.035-1.326; p = 0.012), whereas nasal polyposis 
was independently associated with clinical remission only at 12 months. In 
conclusion, higher baseline blood eosinophil counts were independently associated 
with clinical remission at both follow-up time points, suggesting their potential 
value as a readily available biomarker for patient stratification in clinical practice. 
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Abstract 

Purpose of research: Biologics have transformed the management of severe 
asthma, establishing clinical remission as a realistic treatment objective. Moreover, 
they offer the potential to reduce background treatment with inhaled corticosteroids 
(ICS). Although guidelines recommend ICS dose reduction in patients achieving 
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disease control, they provide limited guidance on how to implement tapering. In this 
context, we developed Step-DAWN (De-escalation of ICS in Asthma With a Novel 
algorithm), a consensus-based protocol that guides ICS tapering in adults with 
severe asthma receiving biologic therapy. 

Methods: Step-DAWN was ideated through a modified Delphi process; a Steering 
Committee consisting of two Italian specialists and two pharmaceutical Medical 
Affairs professionals drafted 30 statements, which were voted on by an Expert 
Panel comprising 12 specialists. 

Results: Consensus was reached on 21 of 30 statements in the first round; three 
other statements reached consensus in the second round; six statements did not 
reach consensus. The Step-DAWN protocol was designed based on 24 statements 
that achieved consensus. Patients eligible for Step-DAWN should have maintained 
the four criteria of complete clinical remission (cCR) for at least 6 months. ICS dose 
should be reduced gradually, with follow-up assessments not exceeding 6 months. 
In case of loss of eligibility criteria, potential causes should be addressed before 
reattempting tapering. Fractional exhaled nitric oxide (FeNO) and blood eosinophil 
count (BEC) were identified as key biomarkers for monitoring airway inflammation. 

Conclusion: Step-DAWN is the first consensus-based protocol designed by Italian 
specialists to provide guidance for ICS tapering in patients with severe asthma 
treated with biologics. 

Keywords: Algorithm; Biologics; Inhaled corticosteroids; Remission; Severe 
asthma; Tapering. 
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Abstract 

Dynamic hyperinflation with gas trapping, a key element of the shared 
pathophysiology of acutely exacerbated asthma and chronic airflow obstruction 
(COPD), underpins the serious consequences of positive pressure ventilation-
increased workload, impaired muscular efficiency, and hemodynamic compromise. 
Although the basic therapeutic approach to ventilatory assistance is similar for both 
conditions, noninvasive ventilation, high-flow nasal cannula, and positive end-
expiratory pressure are predictably more effective in COPD than asthma. The 
expanding deployment of extracorporeal gas exchange (extracorporeal membrane 
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oxygenation) now provides an attractive option in tertiary centers for the care of life-
threatening and refractory ventilatory failure due to airflow obstruction. 

Keywords: Asthma; Auto-PEEP; COPD; Dynamic hyperinflation; Extracorporeal gas 
exchange; Mechanical ventilation. 
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Abstract 

Background: Existing trajectory studies have emphasised large-airway indices, but 
chronic obstructive pulmonary disease (COPD) might originate in smaller airways. 
This study aimed to investigate mid-to-small-airway function trajectories, their 
associated factors, and COPD risk. 

Methods: In this prospective cohort study, probands (referred to throughout as 
offspring) were recruited to the Tasmanian Longitudinal Health Study from local 
schools across Tasmania, Australia at age 7 years. Pre-bronchodilator mean forced 
expiratory flow between 25% and 75% of the forced vital capacity (FEF25-75%) of 
offspring was measured at age 7 years as a proxy measure of mid-to-small-airway 
function. Parents completed a comprehensive respiratory health survey on 
themselves and their offspring. Offspring were followed up at mean ages of 13, 18, 
45, 50, and 53 years. Follow-up included pre-bronchodilator spirometry, 
demographic surveys, lifestyle factors, respiratory symptoms, and illnesses. Post-
bronchodilator spirometry was measured at mean ages of 45 and 53 years. Parents 
were later approached to complete the 2010 Tasmanian Longitudinal Health Study 
Parents Postal Survey, which collected information on parental preconception 
factors, including exposures during their own childhood and adolescence. Group-
based trajectory modelling was used to identify FEF25-75% trajectories. Regression 
models were used to assess associations of FEF25-75% trajectories with childhood 
and parental preconception factors, and with COPD risk by age 53 years. 

Findings: Between Feb 23, 1968, and Nov 8, 2016, 2314 offspring from the 
Tasmanian Longitudinal Health Study were included. Six FEF25-75% trajectories were 
identified: persistently low (144 [6·2%]); early normal-reduced growth-rapid decline 
(168 [7·3%]); early below average-reduced growth (740 [32·0%]); early low-
accelerated growth (80 [3·5%]); average (976 [42·2%]; reference); and persistently 
high (206 [8·9%]). Three impaired trajectories across the lifespan were associated 
with COPD: persistently low (adjusted odds ratio 112 [95%CI 42-304]), early normal-
reduced growth-rapid decline (41 [15-112]), and early below average-reduced growth 
(3·1 [1·0-9·2]) trajectories. Factors associated with impaired trajectories included no 
breastfeeding, the presence of asthma or wheeze, allergic rhinitis, and pneumonia 
or pleurisy during childhood, maternal asthma or wheeze, and parental smoking 
before conception. The persistently high trajectory was associated with parental 
preconception microbial-related exposures (ie, fathers sharing a childhood 
bedroom with three or more siblings and maternal cat keeping before completing 
puberty). 

Interpretation: FEF25-75% across the life course, particularly from early life, could be 
more relevant to COPD than previously recognised. Several childhood and novel 
parental preconception factors were associated with FEF25-75% trajectories, although 
causality cannot be inferred due to no clear temporality of these associations. Our 
findings on the relationship between FEF25-75% and COPD should be interpreted as 
life-course associations rather than as predictive. As COPD was rare in the average 
trajectory, the magnitude of effect estimates could be inflated. 
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Abstract 

Background: Immune checkpoint inhibitors (ICIs) are associated with various 
pulmonary toxicities. Their impact on pre-existing asthma remains poorly 
characterized. 

Methods: We conducted a retrospective cohort study of adult cancer patients with 
pre-existing asthma who received at least one ICI dose. Asthma control before and 
after ICI therapy was assessed based on changes in asthma medications, 
exacerbations requiring systemic corticosteroids, and asthma-related 
hospitalizations. Poor asthma control was defined as worsening in any of these 
parameters following ICI initiation. 

Results: Among 340 patients, 56 (16.5%) experienced poor asthma control after ICI 
initiation, including medication escalation in 40 (11.7%), increased corticosteroid-
treated exacerbations in 22 (6.5%), and increased asthma-related hospitalizations in 
9 (2.7%). ICI doses and CIP were associated with poor asthma control in univariate 
analyses, and ICI doses remained independently associated in multivariable 
analysis. Traditional clinical factors associated with poor asthma control or ICI-
related pulmonary toxicity were not associated with poor asthma control. Sensitivity 
analyses excluding patients with CIP yielded similar findings. 

Conclusions: Most patients with pre-existing asthma did not experience poor 
asthma control during ICI treatment and within 6 months of discontinuation. No 
clear baseline clinical predictors were identified, and the observed association with 
ICI doses may reflect longer treatment exposure and follow-up time rather than a 
dose-dependent effect. These findings support the continued use of ICIs in patients 
with asthma, with appropriate monitoring. Larger, prospective studies are needed to 
determine whether specific patient populations are at higher risk for poor asthma 
control after ICI treatment. 
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Abstract 

Background: Tezepelumab is effective in improving disease control and reducing 
exacerbations, regardless of the T2 inflammatory profile 1-5. With its ability to 
mitigate bronchial hyperresponsiveness and mucus hypersecretion, improve 
respiratory function, and modulate the inflammatory response 1,6,7, this drug could 
play a role in increasing exercise tolerance. 

Objective: Our study aims to evaluate the improvement in exercise tolerance, a less-
explored aspect, in patients treated with Tezepelumab using the 6-min walking test 
(6 MW T). 
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Methods: Patients treated with Tezepelumab at Respiratory and Allergy Clinic of 
Genoa Metropolitan Hospital were included in the study. Patients were assessed at 
baseline and at 24 weeks using spirometry, exhaled nitric oxide measurement, 
asthma control and quality of life questionnaires (ACT, AQLQ, SNOT22, RAPP), and 
6 MW T. Pre- and post-treatment data were analyzed using the paired samples t-test 
and Spearman's correlation. 

Results: After 24 weeks, a significant improvement was observed in the distance 
covered in the 6 MW T, both in absolute terms (409m vs. 478m, p = 0.031) and in 
terms of % of the predicted theoretical value (73% vs. 82%, p = 0.034), with 
improvement in pre-test dyspnea (Borg 3.55 vs. 1.47, p = 0.002) and the average 
score of the domains related to physical exercise in the AQLQ questionnaire (4.24 
vs. 5.80, p = 0.01). There was also a positive correlation between improvement in 
FEV1 and distance covered (ρ = 0.658, p = 0.028). 

Conclusion: Tezepelumab, with its effects, increases exercise tolerance in patients 
with severe asthma, highlighting this as a potentially treatable trait to consider in 
the management of such patients. 

Keywords: Effort; Real life; Severe asthma; TSLP; Tezepelumab; Walking test. 
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Abstract 

Background: Addition of the long-acting muscarinic antagonist umeclidinium 
(UMEC) to the inhaled corticosteroid/long-acting β2-agonist (ICS/LABA) combination 
fluticasone furoate/vilanterol (FF/VI) improved lung function in adults with 
uncontrolled moderate to severe asthma in the CAPTAIN (Clinical study of Asthma 
Patients receiving Triple therapy through A single INhaler) study; however, the 
impact on symptoms requires further investigation. 

Objective: We sought to evaluate the effect of adding UMEC to FF/VI on asthma 
symptoms. 

Methods: The CAPTAIN study was a phase IIIA, randomized, controlled, 24- to 52-
week study of patients with uncontrolled moderate to severe asthma despite 
ICS/LABA receiving once-daily single-inhaler FF/VI (100/25 or 200/25 μg) or 
FF/UMEC/VI (100/31.25/25, 100/62.5/25, 200/31.25/25, or 200/62.5/25 μg). Here, we 
compare the effect of pooled FF/UMEC 62.5/VI (100/62.5/25 and 200/62.5/25 μg) 
versus FF/VI (100/25 and 200/25 μg) on symptom control using prespecified 
analyses of change from baseline in Evaluating Respiratory Symptoms in Asthma 
(E-RS: Asthma) total and domain scores, and proportion of patients meeting an E-
RS: Asthma total score responder threshold. We also performed post hoc analyses 
assessing the impact of baseline type 2 inflammation status on treatment response. 

Results: Least-squares mean (95% CI) reductions from baseline in E-RS: Asthma 
total score exceeded the minimum clinically important difference (-2.0 units) and 
were numerically greater with FF/UMEC 62.5/VI (-2.89 [-3.15 to -2.64]; n = 814) versus 
FF/VI (-2.47 [-2.73 to -2.22]; n = 813). The proportion of responders (45% [n = 360] vs 
41% [n = 327]) and odds of response (odds ratio, 1.18 [95% CI, 0.96 to 1.45]) were 
numerically greater with FF/UMEC 62.5/VI versus FF/VI. Similar trends were 
observed irrespective of type 2 status. 

Conclusions: Patients with symptomatic asthma may benefit from optimized 
treatment interventions, such as adding a long-acting muscarinic antagonist to 
ICS/LABA. 
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Abstract 

A substantial proportion of patients with asthma remain uncontrolled despite high-
dose ICS/LABA therapy, often due to persistent small-airway dysfunction and 
heightened cholinergic activation. Acetylcholine (ACh) produced by neuronal and 
non-neuronal airway cells amplifies inflammation, bronchoconstriction, and 
remodelling. Exhaled breath condensate (EBC) provides a non-invasive means to 
sample the distal airways, but ACh has never been quantified in EBC in asthma. 
Extrafine single-inhaler triple therapy (SITT) may modulate cholinergic activity 
through muscarinic blockade and improved small-airway deposition. To determine 
whether ACh concentration in EBC (ACh-EBC) distinguishes patients with not-well-
controlled asthma on high-dose ICS/LABA from those achieving good control under 
extrafine SITT, and to evaluate its relationship with functional and inflammatory 
markers. In this cross-sectional observational study, 22 adults with asthma 
managed at the University Hospital of Bari were stratified by asthma control and 
treatment: uncontrolled asthma on high-dose ICS/LABA (n = 15) and controlled 
asthma on extrafine SITT (n = 7), alongside healthy controls (n = 7). ACh-EBC was 
quantified using a competitive high-sensitivity ELISA (A3574). Secondary 
assessments included FeNO50/FeNO350, spirometry, plethysmography, and 
impulse oscillometry (IOS). Group comparisons, ROC analysis, and discriminant 
analysis were performed. ACh-EBC exhibited a clear gradient: highest in 
uncontrolled ICS/LABA patients (3.23 pg), intermediate in SITT-controlled patients 
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(2.97 pg), and lowest in healthy controls (2.75 pg; p = 0.001). Fres was significantly 
higher in uncontrolled asthma (18.80 vs. 13.50 Hz; p = 0.037), while FeNO50 was also 
elevated (p = 0.037). ROC analysis showed strong discriminatory accuracy for ACh-
EBC (AUC 0.867; p = 0.007), with an optimal threshold of 3.000 pg. A multivariable 
discriminant model combining oscillometric and biochemical markers achieved 
77.3% cross-validated accuracy. ACh-EBC is a promising non-invasive biomarker 
reflecting cholinergic activation and small-airway dysfunction in asthma. Elevated 
ACh-EBC identifies patients remaining uncontrolled on ICS/LABA, whereas lower 
levels in those receiving extrafine SITT mirror improved control and reduced 
cholinergic signalling. Integration of ACh-EBC with FeNO and IOS indices may 
support precision-medicine approaches aimed at identifying cholinergic-driven 
asthma and optimizing escalation to triple therapy. 

Keywords: Acetylcholine; Asthma control; Biomarkers; Cholinergic activation; 
Exhaled breath condensate; Extrafine triple therapy; LAMA; Small-airway 
dysfunction. 
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Abstract 

Background: Patients with long-standing, uncontrolled, severe asthma can develop 
airway fibrosis and remodeling due to chronic inflammation, causing irreversible 
pulmonary damage. 

Objective: This analysis evaluated the effect of the time from severe asthma onset 
to initiation of a biologic on treatment effectiveness in US patients with 
subspecialist-treated severe asthma. 

Methods: CHRONICLE (ClinicalTrials.gov identifier NCT03373045) was an 
observational study of US adults with subspecialist-treated severe asthma who 
were receiving biologics or maintenance systemic corticosteroids or had 
persistently uncontrolled asthma despite high-dose inhaled corticosteroids and 
additional controllers. Annualized asthma exacerbation rates in the 12 months 
before and 12 months after initiation of biologic treatment were compared. Factors 
with a univariate association (P < .1) with the rate of exacerbation during treatment 
(12 months after initiation) were included in a multivariable model to identify 
independent, statistically significant associations. 

Results: This analysis included 244 patients enrolled between February 2018 and 
February 2024 who initiated biologic treatment and had complete data. Exacerbation 
rates decreased by 59% from the pre-biologic initiation period to the post-biologic 
initiation period. Multivariable analyses demonstrated a significant association 
between the rate of exacerbation during treatment and time from severe asthma 
onset to initiation of treatment with a biologic (rate coefficient = 1.04 [95% CI = 1.02-
1.07]; P < .001) after adjustment for the preinitiation exacerbation rate (rate 
coefficient = 1.48 [95% CI = 1.30-1.68]; P < .001) and Black versus White race (rate 
ratio: 2.40 [95% CI = 1.25-4.61]; P = .009). 

Conclusion: With adjustment for factors including prior exacerbations and race, a 
shorter time from severe asthma onset to initiation of a biologic was associated 
with a lower rate of exacerbation during treatment and increased effectiveness of 
treatment with a biologic. 

Keywords: Allergists; biologic therapy; effectiveness; exacerbations; longitudinal; 
observational; pulmonologists; real-world; severe asthma. 
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Abstract 

Background: Clinical remission is an important treatment goal in severe asthma; 
however, durable remission frameworks generally require sustained disease control 
over longer periods. Whether dupilumab induces an early response toward this goal 
in real-world practice remains unclear. 

Objective: We sought to evaluate early response toward clinical remission at 24 
weeks after dupilumab initiation and to identify baseline factors associated with this 
outcome. 

Methods: In this multicenter, prospective cohort at 13 Japanese institutions, adults 
with severe asthma treated with dupilumab were followed for 24 weeks. Given the 
limited observation period, an early response toward clinical remission was defined 
as meeting modified 4-component remission-oriented criteria: Asthma Control Test 
score 20 or higher, FEV1 % predicted 80% or higher at week 24, no exacerbations, 
and no oral corticosteroid use (weeks 16-24). Multivariable logistic regression 
identified baseline factors associated with this outcome, and receiver-operating 
characteristic analysis evaluated baseline fractional exhaled nitric oxide (Feno). 
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Results: Of 103 enrolled patients, 70 had complete data; 38 (54.3%; 95% CI, 41.9%-
66.3%) met the modified remission-oriented criteria at week 24. Higher baseline 
Feno, higher FEV1 % predicted, and absence of maintenance oral corticosteroid use 
were associated with this outcome. Baseline Feno showed modest discrimination 
(area under the curve, 0.65; 95% CI, 0.51-0.78). 

Conclusions: Approximately half of the patients met the modified remission-
oriented criteria at 24 weeks after dupilumab initiation, representing an early 
response toward clinical remission rather than sustained clinical remission itself. 
Baseline Feno and lung function may help identify patients more likely to show this 
response. 

Keywords: Feno; Severe asthma; baseline factors; biomarkers; dupilumab; early 
response toward clinical remission. 
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Background: Type 2 inflammation plays a central role in asthma, but blood 
eosinophil count (BEC) and fractional exhaled nitric oxide (Feno) levels may reflect 
different type 2 pathways. Their associations with different asthma characteristics 
in unselected populations remain unclear. 

Objectives: To examine how BEC and Feno, independently and synergistically, are 
related to lung function, allergy, and nasal polyps in a population-based asthma 
cohort. 

Methods: Data were analyzed from 1567 participants with physician-diagnosed 
asthma in the West Sweden Asthma Study. Lung function, bronchodilator 
responsiveness, and presence of allergy and nasal polyps were evaluated across 
categories of BEC and Feno labeled as low, medium, or high using various cutoffs. 
Associations were assessed using linear and logistic regression models in 
participants who were inhaled corticosteroid (ICS)-naive and ICS-treated separately. 

Results: Of participants, 49% (n = 767) were on ICS treatment at the time of 
examination. Among those who were ICS-treated, BEC, independently of Feno, was 
associated with reduced FEV1 and forced vital capacity percentages, higher nasal 
polyps and clinical allergy, and together with Feno contributed to bronchodilator 
responsiveness. Interaction effects between Feno and BEC were observed primarily 
for FEV1 and forced vital capacity percentages, at high range of cutoff values. In 
contrast, among participants who were ICS-naive, neither Feno nor BEC showed 
independent associations with outcomes; instead, their synergistic effect was 
associated with lower FEV1 and forced vital capacity percentages and a higher 
prevalence of clinical allergy, with consistent effects across a range of cutoff 
values. 

Conclusion: BEC and Feno reflect distinct yet complementary aspects of type 2 
inflammation in asthma. These findings support the joint use of BEC and Feno for 
obstructive airway diseases phenotyping. 

Keywords: Blood eosinophil count; Feno; allergic sensitization; allergy; asthma; 
fractional exhaled nitric oxide; lung function. 
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Abstract 

Neutrophils contribute to chronic airway diseases with variable pathogenic 
relevance across conditions. In bronchiectasis, persistent airway neutrophilia and 
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sustained activity of neutrophil serine proteases (NSPs) - neutrophil elastase (NE), 
proteinase 3 (PR3), and cathepsin G (CatG) - directly drive structural damage and 
exacerbations. In Chronic Obstructive Pulmonary Disease (COPD), neutrophils 
participate in parenchymal destruction and systemic inflammation within a broader 
network of oxidative and immune dysregulation. In T2-low asthma, neutrophilic 
inflammation is heterogeneous and context-dependent, suggesting a less uniform 
contribution of NSP-mediated injury. Therapeutic strategies targeting neutrophils 
downstream have yielded limited clinical success: selective NE inhibitors and C-X-C 
motif chemokine receptor 2 (CXCR2) antagonists reduced protease activity or 
neutrophil recruitment but failed to produce consistent improvements in lung 
function or exacerbation rates. These evidences reflect redundancy among NSPs, 
compensatory inflammatory pathways, and the presence of pre-activated circulating 
neutrophils whose proteolytic potential is already established before tissue 
recruitment. This has shifted attention upstream to the neutrophil-DPP-1-protease 
axis. Dipeptidyl peptidase-1 (DPP-1) activates NSPs during neutrophil maturation in 
the bone marrow; its inhibition reduces the protease load of circulating neutrophils 
without broadly suppressing innate immunity. In bronchiectasis, DPP-1 inhibitors 
have demonstrated clinically meaningful reductions in exacerbations and airway 
NSP activity, providing proof of concept for disease modification. In COPD, this 
strategy is biologically compelling, particularly in neutrophil-predominant 
phenotypes, but requires dedicated clinical validation. In asthma, any therapeutic 
role is likely restricted to highly selected T2-low, neutrophil-driven subsets. Future 
progress will depend on biomarker-guided stratification to define where modulation 
of the neutrophil-NSP axis can meaningfully alter disease trajectory. 

Keywords: Bronchiectasis; Chronic obstructive airway diseases; DPP1-Inhibitors; 
Neutrophils. 

Copyright © 2026. Published by Elsevier Ltd. 

Conflict of interest statement 

Declaration of competing interest The authors declare that they have no known 
competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper. 

Supplementary info 

Publication types, MeSH terms, SubstancesExpand 

Full text links 

 

Proceed to details  

Cite 

28 

Ann Am Thorac Soc 

•  

https://pubmed.ncbi.nlm.nih.gov/42372954/
https://linkinghub.elsevier.com/retrieve/pii/S0954-6111(26)00374-4
https://libkey.io/libraries/2561/pmid/42372954


•  

•  

. 2026 Sep 1;23(9):1235-1256. 

 doi: 10.1093/annalsats/aaoag166. 

Deployment-related respiratory health: bridging the gap between clinical and 
epidemiological associations and disease mechanisms: an official American 
Thoracic Society Workshop Report 

Bradley W Richmond 1 2, Barrak Alahmad 3, Coleen P Baird 4, Paul D Blanc 5, Paul 
Ciminera 6, Michael J Falvo 7 8, Vincent S Fan 9 10, Meredith Franklin 11, Sergey S 
Gutor 12, Jaime E Hart 3 13, Stella E Hines 14, Andrew J Hoisington 15, Ilona 
Jaspers 16, Kirk D Jones 17, Farrah Kheradmand 18, Silpa D Krefft 19 20, Michael R 
Lewin-Smith 21, Jennifer R Maccarone 22 23, John J Osterholzer 24 25, Vasiliy V 
Polosukhin 26, Alexander S Rabin 25, Carrie A Redlich 27, Cecile Rose 28, David A 
Savitz 29, Johannes Saers 30, Anays M Sotolongo 31 32, Ranu Surolia 33, Susan R 
Woskie 34, Lauren Zell-Baran 35, Eric Garshick 36; American Thoracic Society 
Assembly on Environmental, Occupational and Population Health 

Collaborators, Affiliations Expand 

• PMID: 42360728 

  

• DOI: 10.1093/annalsats/aaoag166 

Free article 

Abstract 

Land-based military deployers to Afghanistan and/or Southwest Asia (SWA) 
encountered exposure to high concentrations of respirable particulate matter (PM) 
from multiple sources, including desert dust, burn pit smoke, and military 
occupations. Adverse lung health effects following deployment have been noted, 
including upper and lower respiratory tract symptoms, asthma, and small airway 
and other abnormalities on lung biopsy. The American Thoracic Society (ATS) 
convened a workshop in 2018 to review studies assessing postdeployment 
respiratory health, describe emerging research, and highlight knowledge gaps. 
Progress on understanding postdeployment health prompted a second ATS 
workshop to update current knowledge by (1) reviewing new studies linking 
exposure assessments to symptoms and/or clinical disease; (2) describing the 
spectrum of lung pathology reported in previously deployed personnel; (3) 
evaluating current knowledge of long-term health outcomes after deployment; (4) 
reviewing data from recent experimental models of deployment-related respiratory 
diseases (DRRDs); and (5) providing recommendations for future research 
priorities. Workshop participants agreed that there is substantial evidence linking 
deployment-related exposures to respiratory symptoms, pulmonary diagnoses, and 
lung pathology. Knowledge gaps include understanding: (1) the extent and 
mechanisms through which specific exposures result in impaired pulmonary 
function, small airways disease, and potentially future chronic pulmonary diseases; 
(2) the contribution of exposure-related foreign material in the lung to clinical and 
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pathologic findings; and (3) the relationship of pathologic findings to respiratory 
health, especially those involving small airways. 

Keywords: deployment-related respiratory disease; military health; occupational 
and environmental health; small airways disease. 
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Background and objectives: Exacerbations of asthma-chronic obstructive 
pulmonary disease overlap (EACO) are associated with high mortality, yet the acute-
phase heterogeneity remains poorly characterized. This study aimed to identify 
distinct inflammatory phenotypes of EACO during hospitalization and evaluate their 
associations with clinical outcomes. 

Methods: A prospective two-centre cohort study enrolled 2444 EACO patients 
(training and validation cohort). Baseline inflammatory markers and clinical data 
were collected. Unsupervised k-means clustering identified inflammatory 
phenotypes, with sensitivity analysis excluding demographic variables. In-hospital 
clinical outcomes (ICU admission, invasive ventilation, in-hospital mortality) were 
assessed. Logistic regression and causal mediation analysis evaluated phenotype-
outcome associations. A nomogram was developed and validated using receiver 
operating characteristic curves (AUC). 

Results: Three distinct phenotypes were identified: Cluster T1 (neutrophil-to-
lymphocyte ratio [NLR]-elevated hypoeosinophilic systemic inflammatory), Cluster 
T2 (eosinophilic), and Cluster T3 (eosinophil-neutrophil balanced). Cluster T1 
exhibited systemic hyperinflammation (elevated white blood cell count, neutrophils, 
NLR, C-reactive protein (CRP), procalcitonin (PCT), and interleukin-6 (IL-6)), and the 
highest composite adverse outcome rate (24.2%; p < 0.001). Logistic regression 
revealed absolute neutrophil count (β = 0.38, p < 0.001), D-dimer (β = 0.25, p < 0.001), 
and absolute lymphocyte count (β = -0.41, p < 0.001) as key outcome predictors, 
confirmed by causal mediation analysis. The nomogram showed robust predictive 
performance (AUC training = 0.775; validation = 0.766). 

Conclusion: Inflammatory phenotypes during EACO predict differential in-hospital 
outcomes, with neutrophil-dominant phenotypes conferring the highest risk. Early 
phenotype-based risk stratification using simple blood biomarkers may guide 
individualized EACO management. 

Keywords: acute exacerbation; asthma‐COPD overlap; biomarkers; inflammatory 
phenotypes; precision medicine. 
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Abstract 

Mucus plugs have been previously recognized as an important pathological feature 
in asthma and chronic obstructive pulmonary disease (COPD), but their clinical role 
in these diseases has not been explored in depth until recently. Mucus plug 
formation is driven by mucus hyperconcentration, changes in mucus viscoelastic 
properties, impaired clearance, and mucociliary collapse. Scoring systems, such as 
the bronchopulmonary segment mucus plug score, have been used to associate 
greater mucus plug burden with poor clinical outcomes. Additional scoring 
methods obtained through quantitative image processing are currently under 
development. Mucus plug burden has been associated with greater exacerbations 
and spirometric decline in both asthma and COPD, as well as greater mortality in 
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COPD. Recently, mucus plug burden has been used as an endpoint in clinical trials 
to evaluate the effectiveness of biologic therapies in asthma; multiple biologic 
therapies demonstrated decreases in mucus plug burden and associated 
improvements in spirometry with treatment. Together, these data suggest that 
mucus plugs may be a treatable trait in asthma and COPD. Mucus plug burden has 
current clinical, phenotypic, and predictive utility and shows promise as a future 
biomarker. Increased incorporation into clinical trials, expanded evidence of 
treatment effect, and standardization of methodology and imaging protocols will be 
needed. Computed tomographic detection of mucus plug burden is ready for 
greater incorporation into both research outcomes and clinical care. 

Keywords: COPD; asthma; mucus plug score; mucus plugs. 
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Antibiotics are often prescribed to children with asthma for non-specific upper 
respiratory tract infections (NS-URTIs), but their association with exacerbation risk 
in children with pre-existing asthma is unclear. We aimed to determine if antibiotics 
are associated with asthma exacerbation risk in the 6 months following NS-URTI 
resolution. Using Quebec administrative health and drug claims data, we emulated a 
series of target trials among children (0-17 years) with asthma visiting an outpatient 
physician for an NS-URTI. Treatment strategies were no, narrow-, or broad-spectrum 
antibiotics initiated within 3 days following the index visit. The primary outcome 
was exacerbation during the 6 months following an initial 10-day induction period, 
defined as oral corticosteroid use, emergency department visits, or hospitalizations 
for asthma. Risk ratios (RR) and differences (RDs) were estimated using inverse 
probability of treatment weighted log-binomial models. Among 13 646 children (24 
139 person-trials), 8.8% and 11.4% received narrow- and broad-spectrum antibiotics, 
respectively. Compared with no antibiotics, narrow-spectrum antibiotics were 
associated with an RR of 1.26 (95%CI, 0.99-1.53; RD, 0.07%), while broad-spectrum 
antibiotics were associated with an RR of 1.28 (95%CI, 1.03-1.54; RD, 0.08%). Broad-
spectrum antibiotics were associated with modestly higher exacerbation risks, 
although absolute RDs were small (<0.1%). 

Keywords: antibiotics; exacerbation; non-specific respiratory tract infections; 
pediatric asthma; target trial emulation. 
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Abstract 

Severe eosinophilic asthma is driven by interleukin (IL)-5-mediated type 2 
inflammation and frequently requires long-term biologic therapy. Depemokimab was 
designed to achieve sustained IL-5 neutralization with a twice-yearly dosing 
schedule, addressing key unmet needs related to treatment burden and adherence. 
This review summarizes the molecular design, preclinical pharmacology, model-
informed drug development (MIDD) strategy, Phase I-III clinical trial program, and 
regulatory approvals of depemokimab in asthma and chronic rhinosinusitis with 
nasal polyps. Depemokimab exemplifies how rational antibody engineering, 
including Fc modification and high-affinity IL-5 binding, can enable sustained 
pharmacodynamic activity and ultra-long-acting cytokine inhibition. A twice-yearly 
dosing regimen may offer advantages in terms of treatment adherence, patient 
convenience, and long-term disease control. The application of MIDD approaches 
facilitated efficient clinical development and supported the progression of pivotal 
trials, potentially shortening development timelines by approximately two to three 
years. Although efficacy and safety data are encouraging, longer-term real-world 
evidence will be necessary to better define immunogenicity, rare adverse events, 
and adherence patterns. Comparative effectiveness studies of depemokimab versus 
other approved anti-IL-5 therapies and type 2-targeted biologics will be critical to 
establish its relative clinical value. Further investigation into additional eosinophilic 
diseases, pediatric populations, and diverse healthcare settings may expand its 
therapeutic utility, positioning depemokimab as a representative example of next-
generation long-acting biologics that target cytokine-mediated inflammatory 
diseases. 
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Abstract 

Prolonged time to pregnancy, increased need for fertility treatment, and increased 
pregnancy loss have been reported in women with asthma. However, it is unknown 
whether uterine inflammatory cells negatively affects fertility in this group. We 
explored whether women with asthma undergoing fertility treatment have increased 
inflammatory cells in the endometrium compared to women without asthma. Thirty 
women with and without asthma (1:1) undergoing fertility treatment were included in 
this explorative observational study. Asthma was defined by symptoms and a 
positive bronchial challenge test. Participants underwent questionnaires, fractional 
exhaled nitric oxide measurement, blood sampling, spirometry, methacholine 
challenge, induced sputum, and 2/3D ultrasound scan of the uterus followed by 
endometrial biopsy near ovulation. Endometrial biopsies revealed no significant 
differences in inflammatory cell types between women with asthma versus women 
without asthma. Women with asthma had higher airway responsiveness, atopy, IgE, 
and eosinophil counts, as expected, but similar reproductive history and treatment 
characteristics. No differences were observed in plasma cells/mm2 (median(IQR) 
0.15(0.14-0.65); 0.33(0.21-0.92), ns), mast cells/mm2 (median(IQR) 2.99(1.31-3.47); 
3.72(3.25-9.57), ns) nor CD3+ or CD20+ lymphocytes or eosinophils. Biomarker 
analysis across tissues showed no significant association with asthma after 
multiple testing correction. This exploratory study found no evidence of differences 
in endometrial inflammatory cells between infertile women with and without asthma. 
However, the small sample size limits statistical power and a Type II error cannot be 
excluded. 

Keywords: Asthma; Endometrium; In vitro fertilization; Infertility; Meso scale; 
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Abstract 

Asthma, the most common chronic respiratory disease, is characterized by variable 
symptoms, airflow limitation, and airway inflammation. Current management relies 
largely on a symptom-focused stepwise escalation approach, which often leads to 
suboptimal outcomes. This review examines how type 2 inflammatory biomarkers-
blood eosinophils and fractional exhaled nitric oxide-can complement symptom-
based assessment to optimize care pathways. We synthesize evidence for 
biomarker-guided management across 5 critical decision points: diagnostic triage, 
inhaled corticosteroid initiation and dose escalation, acute attack phenotyping, and 
biologic selection. Across trials and observational cohorts, biomarker-high patients 
derived substantially greater benefit from inhaled corticosteroid-based therapy, 
while biomarker-low patients had a worse benefit-harm profile. Each section is 
balanced by a review of data that are not in favor of biomarker-based management. 
Indeed, tests for type 2 inflammation may be criticized in terms of accessibility or 
variability and require threshold validation. Nevertheless, the accumulated evidence 
suggests that future trials and studies of biomarker integration into diagnostic and 
treatment pathways may help streamline management for the most at-risk patients, 
from diagnosis to treatment intensification. The analogy of "fast and slow lanes" for 
diagnostic and treatment algorithms is developed. The utility of alternative treatable 
traits, including chronic airway infection, persistent airflow limitation, and breathing 
pattern disorders, is also explored. The quality and counterpoints of the reviewed 
evidence emphasize that biomarkers should complement rather than replace 
comprehensive clinical assessment to optimize care for all phenotypes. Trials and 
studies of interventions tailored according to blood eosinophils, fractional exhaled 
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nitric oxide, and other key treatable traits are urgently needed across diagnostic 
and treatment algorithms for asthma. 

Copyright © 2026 The Authors. Published by Elsevier Inc. All rights reserved. 
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Abstract 

Background: Escalating from medium-dose inhaled corticosteroid (ICS) to high-
dose ICS in patients with asthma offers limited clinical benefit. 

Objective: To assess the advantages of adding dupilumab to medium-dose ICS vs 
continuing high-dose ICS in patients with uncontrolled, moderate-to-severe asthma. 

Methods: In the phase 3 QUEST study (NCT02414854), patients receiving medium- 
or high-dose ICS (>250-500 or >500 µg/d fluticasone propionate or equivalent) and 
long-acting β2-agonists (± third controller) initiated dupilumab 200/300 mg every 2 
weeks or placebo for 52 weeks. This post hoc analysis of 1584 patients with 
baseline eosinophils of at least 150 cells/µL or fractional exhaled nitric oxide greater 
than or equal to 20 parts per billion and 1 or more exacerbations in the past year 
assessed annualized severe exacerbation rates, changes from baseline in 
prebronchodilator forced expiratory volume in 1 second, type 2 inflammatory 
biomarkers over 52 weeks, and the proportion of patients achieving asthma control 
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(5-item Asthma Control Questionnaire score < 1.5), grouped by treatment 
(dupilumab or placebo plus medium- or high-dose ICS). 

Results: Dupilumab improved clinical outcomes and reduced biomarker levels 
across ICS-dose subgroups. Dupilumab plus medium-dose ICS (n = 513) reduced 
exacerbations by 70% vs placebo plus high-dose ICS (n = 287) (P < .0001). At week 
52, dupilumab plus medium-dose ICS improved prebronchodilator forced expiratory 
volume in 1 second by 0.22 L (P < .0001) and increased the odds ratio for achieving 
asthma control to 2.26 (P < .0001) vs placebo plus high-dose ICS. 

Conclusion: Add-on dupilumab with medium-dose ICS improved outcomes in 
patients with uncontrolled asthma compared with high-dose ICS and placebo. The 
QUEST study was not designed to compare add-on dupilumab with ICS dose 
escalation, but these findings from this post hoc analysis warrant future studies 
directly comparing ICS dose escalation with add-on dupilumab. 

Trial registration: ClinicalTrials.gov Identifier: NCT02414854. 

Copyright © 2026 The Authors. Published by Elsevier Inc. All rights reserved. 
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Abstract 

Background: Depemokimab is the first ultra-long-acting biologic, with efficacy and 
safety recently reported in the Phase III SWIFT-1/-2 studies, which included patients 
with type 2 asthma. 

Objective: To estimate the relative efficacy and safety of depemokimab vs other 
biologics via an indirect treatment comparison. 

Methods: The indirect treatment comparison evidence base was compiled via a 
systematic literature review to identify randomized clinical trials on the efficacy and 
safety of biologics in patients with severe asthma. End points were analyzed using 
network meta-analysis (unadjusted) and multi-level network meta-regression 
(partially or fully adjusted for clinically relevant or statistically feasible covariates, 
including prior exacerbation history, inhaled or oral corticosteroid use, and blood 
eosinophil count) and included annualized exacerbation rates (AERs), adverse 
events (AEs), and serious AEs (SAEs). 
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Results: Overall, 17 and 22 trials were included in the exacerbation and safety 
analyses, respectively. Significant differences in efficacy were observed in the 
unadjusted fixed-effect model for depemokimab vs placebo, omalizumab, 
benralizumab, and dupilumab 300 mg and in the partially adjusted fixed-effect 
model for depemokimab vs placebo and omalizumab. In the fully adjusted fixed-
effect model, depemokimab significantly reduced AERs vs placebo; no significant 
differences were observed between depemokimab and other biologics in this model. 
The odds of experiencing AEs and SAEs were similar across treatments, with fewer 
SAEs observed with depemokimab than with dupilumab. The results were generally 
consistent across fixed- and random-effect approaches. 

Conclusion: In general, no statistically significant difference was detected between 
depemokimab and other biologics in terms of AER reduction or safety in severe 
asthma, including when adjusting for differences across studies in clinically 
important patient characteristics. 
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Abstract 

Rationale: Asthma is characterized by disruption of the thoracic airway mucosae 
and loss of microbial diversity. Spatial profiling of the mucosal transcriptome may 
systematically discover mechanisms for microbial influences on immunity. 

Objectives: We investigated relationships between clinical measures, microbial 
communities, and the host mucosal transcriptome within different strata of 
bronchial biopsies in subjects with and without asthma. 

Methods: We performed bronchoscopy in 65 asthmatic adults and 44 healthy 
controls, quantifying bacterial operational taxonomic units (OTUs) in bronchial 
brushings by 16S ribosomal RNA (rRNA) gene amplicon sequences. Biopsy 
histologic features were scored blind to diagnosis. Following 16S rRNA in situ 
hybridization of 44 biopsies, bacterial foci were scored in epithelium, basement 
membrane, and stroma. Global human gene expression was quantified in epithelial 
and stromal compartments using digital spatial profiling. 

Measurements and main results: Clinical asthma was independently predicted by 
basement membrane abnormalities (BaseMA), endobronchial bacterial diversity, 
and circulating eosinophil counts, but not by specific OTU abundances. 16S rRNA 
staining revealed bacteria within epithelium and mucosa of all biopsies. 
Intramucosal bacteria counts correlated negatively with spatially organized 
coexpression networks encoding antigen-specific immunity, neutrophil functions, 
and matrix activation, whereas BaseMA correlated positively with the adaptive 
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immunity module. Eosinophil counts correlated with epithelial bacterial counts and 
senescence pathways. Clinical asthma was accompanied by upregulation of a 
regulatory T-cell network. 

Conclusions: Asthma and its related phenotypes are accompanied by complex 
mucosal events that extend beyond eosinophilic pathways. Components of diverse 
airway microbiota may modify immunity by beneficial interactions within the 
mucosa. 

Keywords: airway microbiome; asthma; diversity; endosymbiosis; stroma. 
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Abstract 

Rationale: Clinical trials of severe asthma therapies often exclude or underrepresent 
key patient populations. 

Objectives: To evaluate the effectiveness and safety of tezepelumab in a diverse, 
real-world US population with severe, uncontrolled asthma (SUA). 

Methods: PASSAGE was a phase 4, multicenter, single-arm, open-label, 12-month 
study enrolling patients with SUA (≥12 years old), including different phenotypes 
(blood eosinophil count ≥300 or <300 cells/µL, with or without allergy) and 
underrepresented populations (Black/African American patients, adolescents, those 
with SUA with comorbid mild-to-moderate chronic obstructive pulmonary disease, 
people with a significant smoking history [≥10 pack-years]). The primary outcome 
was the annualized asthma exacerbation rate (AAER) in the 12 months before 
(baseline period) and after (treatment period) tezepelumab initiation. 

Measurements and main results: Among 286 participants, AAER decreased by 70% 
(95% CI, 63%-75%) from 2.88 (baseline period) to 0.87 (treatment period) and by 54% 
to 77% across phenotypes and underrepresented populations. At week 52, least-
squares mean pre-bronchodilator FEV1 increased from baseline by 0.122 L (95% CI, 
0.07-0.17) overall and by 0.212 L (95% CI, 0.15-0.28) among participants with percent 
predicted pre-bronchodilator FEV1 ≤80% at baseline. Clinically meaningful 
improvements in Asthma Control Questionnaire-6, Asthma Impairment and Risk 
Questionnaire, and St George's Respiratory Questionnaire scores were observed in 
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51% to 91% of participants across phenotypes and underrepresented populations at 
week 52. No new safety signals were identified. 

Conclusions: The PASSAGE study of a diverse, real-world US population with SUA 
treated with tezepelumab demonstrated substantial reductions in asthma 
exacerbations across phenotypes and underrepresented populations as well as 
clinically meaningful improvements in lung function, asthma control, and health-
related quality of life. 

Clinical trial registration: www.clinicaltrials.gov (NCT05329194). 

Keywords: phenotype; real-world; severe asthma; tezepelumab; underrepresented 
populations. 
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Abstract 

Asthma is one of the commonest noncommunicable diseases worldwide. Poor 
clinical outcomes have been reported in asthma amongst ethnic minority groups 
(EMGs) and reasons are likely to be multifactorial. There is a suggestion that 
underlying disease may behave differently amongst EMGs, alongside other factors 
including deprivation, cultural, religious, social, literacy, patient beliefs, healthcare 
access, treatment adherence, alongside greater burden of multimorbidity. 
Multimorbidity (presence of ≥ 2 long-term health conditions) in asthma is 
increasingly known to contribute to greater asthma burden, with differences in 
multimorbidity burden and patterns seen across ethnicities with a tight association 
with deprivation. Earlier onset of multimorbidity with relatively reduced survival has 
been reported amongst EMG patients, particularly those from a deprived 
background compared to White patients. Data regarding asthma, multimorbidity and 
ethnicity are scant, but emerging data suggest that multimorbidity is heterogenous, 
and that ethnic background is associated with variations in asthma outcomes and 
multimorbidity phenotypes. What is currently lacking is population-based research 
with a joined-up interrogation of primary care and secondary care databases to 
determine the prevalence and patterns of T2 and non T2 multimorbidity in asthma 
amongst EMGs, and analysis of patterns of associations and link to socio-
demographic variables and clinical outcomes. Deeper insight into views of EMG 
patients and their carers regarding lived experiences of asthma and multimorbidity 
management, as well as those of healthcare professionals is needed, to allow 
development of culturally tailored resources. These studies are likely to shape a 
holistic culturally tailored multidimensional and an equitable approach to 
management of asthma with multimorbidity amongst EMGs. 
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Abstract 

Background: The progression from mild-to-moderate to severe asthma remains 
unclear. This study aimed to assess the risk of progression following the first 
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asthma exacerbation in mild-to-moderate asthma and to identify risk factors and 
high-risk patient profiles. 

Methods: This was an observational cohort study based on Danish data from the 
Nordic Dataset for Asthma Research collaboration platform. Adult patients with 
mild-to-moderate asthma experiencing their first asthma exacerbation were 
identified between 2000 and 2018 and followed prospectively for 5 years for the 
development of severe asthma according to European Respiratory Society (ERS) / 
American Thoracic Society (ATS) guidelines. Baseline risk factors for progression 
to severe asthma were assessed using multivariable logistic regression models, 
and risk of progression was evaluated across specific patient profiles. 

Results: Among 99 748 patients with mild-to-moderate asthma experiencing the first 
asthma exacerbation, 4.1% progressed to severe asthma within 5 years. Risk factors 
included baseline age 40-49 years (odds ratio [OR] = 1.62; 95% CI, 1.49-1.77), 
experiencing an exacerbation despite medium-dose inhaled corticosteroid (ICS) use 
(OR = 3.72; 95% CI, 3.39-4.09), high use of short-acting beta agonist (OR = 1.76; 95% 
CI, 1.64-1.90), ≥2 respiratory infections (OR = 1.61; 95% CI, 1.49-1.73), and blood 
eosinophil counts ≥ 0.6 × 109/L (OR = 1.97; 95% CI, 1.47-2.61). A patient aged 40-49 
years with late-onset eosinophilic asthma, treated with medium-dose ICS and with 
recurrent respiratory infections, had a 30.4% 5-year risk of progressing to severe 
asthma. 

Conclusion: In patients with mild-to-moderate asthma experiencing their first 
asthma exacerbation, few (4.1%) patients overall progressed to severe asthma 
within 5 years, but specific high-risk patient profiles faced risks of up to 30%. 
Whether early recognition can modify this risk warrants further investigation. 

Keywords: asthma; asthma/epidemiology; disease progression; risk stratification. 

© The Author(s) 2026. Published by Oxford University Press on behalf of the 
American Thoracic Society. 
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Abstract 

Asthma, a chronic airway inflammatory disease, manifests as excessive obstruction 
of the airways and airway hyperresponsiveness (AHR) due to airway smooth muscle 
(ASM) contraction. Conventional bronchodilator treatments, such as β2-adrenergic 
receptor (β2-AR) agonists, often lose efficacy due to receptor desensitization, while 
corticosteroid-resistant neutrophilic airway inflammation remains a major challenge 
in severe asthma. To identify novel bronchodilators, we screened the Sigma 
LOPAC1280 compound library using β2-agonist-desensitized precision-cut lung 
slices (PCLS) as an ex vivo model and identified pirfenidone (PFD), an FDA-
approved drug for idiopathic pulmonary fibrosis, as a novel bronchodilator. We then 
developed CXN-8, a more potent PFD derivative. Both compounds produced rapid, 
concentration-dependent airway relaxation in human, mouse, and rat PCLS 
preconstricted with multiple bronchoconstrictors, and maintained efficacy under β2-
AR-insensitive conditions. CXN-8 was ∼50-fold more potent than PFD while 
achieving comparable maximal relaxation, with EC50 values ranging from 0.8 to 4.7 
μM across the different bronchoconstrictors. Mechanistically, PFD and CXN-8 
suppressed RhoA-mediated Ca2 + sensitization by restoring myosin light chain 
phosphatase activity, which reduced phosphorylation of myosin regulatory light 
chain (MLC20) and promoted ASM relaxation. In vivo, acute oral administration of 
PFD (300 mg/kg) or CXN-8 (15 mg/kg) reduced airway resistance and AHR in house 
dust mite-sensitized mice. Chronic oral treatment (daily, Days 14-24) further 
attenuated airway inflammation and remodeling, decreasing eosinophil and 
neutrophil infiltration, Th2 and Th17 cytokines, ASM thickening, and peribronchial 
collagen deposition. Collectively, these findings identify PFD and CXN-8 as dual-
acting bronchodilator and anti-inflammatory agents that also alleviate airway 
remodeling, offering a promising therapeutic strategy for β2-agonist-insensitive and 
corticosteroid-resistant asthma. 

Keywords: RhoA signaling; bronchodilator; eosinophilic and neutrophilic airway 
inflammation; pirfenidone; refractory asthma. 
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Abstract 

ObjectivesPhysical activity benefits for adults with cardio-respiratory diseases are 
well established, and evidence-based recommendations are essential for healthcare 
professionals. This study systematically reviewed existing recommendations on 
physical activity for adults with cardio-respiratory diseases, specifically chronic 
obstructive pulmonary disease, asthma, and heart failure, focusing on the 
frequency, intensity, time and type (FITT).Data SourcesWe searched OVID MEDLINE, 
EMBASE, CINAHL, and grey literature for guidelines and related documents. The 
comprehensive search was conducted in July 2025 and subsequently updated 
through March 2026. Two authors independently screened guidelines, extracted 
FITT components, and documented disease-specific precautions. Disagreements 
were resolved with a third author. The AGREE II instrument assessed 
methodological quality for identified CPGs. Recommendations were categorised 
based on the FITT framework.ResultsWe included 29 guidelines, of which 14 were 
classified as Clinical Practice Guideline and assessed with AGREE II. Among the 14 
guidelines, 7 demonstrated high quality, 6 were moderate, and 1 was low quality. 
Most guidelines recommended at least 150 minutes of moderate aerobic activity per 
week. Adaptive recommendations primarily addressed exacerbations and symptom 
management.ConclusionWhile aerobic physical activity was consistently 
recommended, disease-specific guidance and adherence to FITT principles were 
limited. Significant gaps were noted in methodological quality, particularly in 
stakeholder involvement and applicability. To enhance usability, guidelines should 
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standardise recommendations for type, duration, intensity, and frequency, 
incorporating evidence grading system. 
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patients with chronic rhinosinusitis with nasal polyps (CRSwNP).ObjectiveThis 
study aimed to evaluate the clinical characteristics of patients with non-type 2 (non-
T2) CRSwNP.MethodsClinical and laboratory data, as well as nasal tissues, were 
collected from adult patients who underwent endoscopic sinus surgery (ESS) for 
primary diffuse CRSwNP. Non-T2 CRSwNP was defined as a tissue eosinophil count 
<10/high power field. The levels of interleukin (IL)-5 and IL-13 in nasal polyps were 
measured using real-time polymerase chain reaction.ResultsA total of 199 patients 
with bilateral CRSwNP were recruited. Sixty-five (32.7%) exhibited non-T2 CRSwNP. 
Regression analysis revealed that male sex, absence of asthma, low 
ethmoid/maxillary (E/M) ratio, high blood neutrophil, low lymphocyte, and low 
eosinophil percentages were significantly associated with non-T2 inflammation in 
patients with CRSwNP. Age and nasal polyp score were significant predictors of 
postoperative residual sinus inflammation-defined as a modified Lund-Kennedy 
endoscopy score of ≥5 at 3 months after surgery-in patients with non-T2 
CRSwNP.ConclusionMale sex, absence of asthma, E/M ratio, and the percentages of 
neutrophils, lymphocytes, and eosinophils were significantly associated with non-
T2 CRSwNP. Age and polyp score were predictors of postoperative residual sinus 
inflammation in patients with non-T2 CRSwNP. These findings may help clinicians 
better evaluate patients with non-T2 CRSwNP and provide optimal therapeutic 
strategies. 

Keywords: chronic rhinosinusitis; endoscopic sinus surgery; modified Lund-
Kennedy endoscopy score; nasal polyp; neutrophil; non-type 2. 
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Abstract 

Objective: To analyze the relationship between anxiety and asthma. 

Methods: We carried an English scientific literature search using electronic search 
engines (PubMed). We included articles published in peer-review journals from 2020 
to December 2024. In order to perform the search for the most suitable and 
representative articles, keywords were selected (-asthma‖, and -anxiety‖). The 
evidence level was assessed according to the criteria of the Oxford Center For 
Evidence-Based Medicine. 

Results: Across multiple studies, the prevalence of anxiety among patients with 
asthma ranged from 13.7% to 54.3%, consistently higher than in the general 
population. Anxiety was associated with poorer asthma control (lower ACQ/ACT 
scores), reduced quality of life (AQLQ) and, in some cases, impaired lung function 
and higher inflammatory markers (hs-CRP, NLR). Depression emerged as the 
strongest risk factor for anxiety (OR 26.00), while well-controlled asthma (ACT ≥ 20) 
and allergic asthma were associated with approximately 70% lower risk. Being 
female and asthma onset occurring between ages 40 and 59 were also linked to 
higher anxiety prevalence. Screening tools such as the mini-AQLQ, HADS, EQ-5D 
and PHQ-4 demonstrated potential utility in identifying anxiety in asthmatic 
populations. In specific subgroups, asthma-related anxiety was associated with 
increased symptom reporting and exacerbations, even without a deterioration in 
objective measurements for airway obstruction. 

Conclusions: Anxiety is a common comorbidity among patients with asthma and it 
is associated with poorer disease control and a reduced quality of life. 

Keywords: Asthma; anxiety; disease control; prevalence; quality of life. 
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Abstract 

Asthma is a common chronic respiratory disease where exacerbations can be 
associated with significant morbidity, mortality, and economic burden. Severe 
asthma exacerbations (SAEs) represent life-threatening episodes of symptom 
burden that require intensive care treatment. While outpatient asthma management 
is well-established by major organizational guidelines, there are limited evidence-
based recommendations for treatment of SAEs requiring intensive care. This 
narrative review synthesizes current literature regarding conventional inpatient 
asthma therapies, ventilation strategies, and emerging rescue modalities for 
management of SAEs, including inhaled anesthetics and veno-venous 
extracorporeal membrane oxygenation and discusses future areas of interest for 
research. Until more robust clinical data is available, intensivists should weigh the 
potential risks and benefits of more advanced rescue therapies and consider a 
multidisciplinary approach to determining those most likely to benefit from these 
interventions. 

Keywords: VV-ECMO; inhaled anesthetics; mechanical ventilation; severe asthma 
exacerbation; status asthmaticus. 
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Abstract 

Asthma remains one of the commonest chronic diseases globally, affecting over 
339 million people across all age-groups. It is the most prevalent chronic respiratory 
disease in children, and second most common in adults. While most asthma 
patients are labelled as having 'mild' disease, strong evidence now shows that so-
called 'mild asthma' is neither benign nor stable, and can result in serious adverse 
outcomes including severe exacerbations, persistent airflow limitation, and even 
death. Here, we challenge the concept of mild asthma as a low-risk condition, 
highlight evidence for its hidden dangers, and propose an evidence-based approach 
to redefine and manage the condition. 

Keywords: Mild asthma; asthma severity; exacerbations; risks; treatable traits. 
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Abstract 

Background: This scoping review examines the recommendations for short-acting 
beta-agonists (SABA) in discharge and weaning plans following acute asthma 
exacerbations in children. It focuses on SABA overprescription in 
discharge/weaning plans after acute asthma exacerbations and explores strategies 
to promote protocol-directed care. 

Methods: National and institutional protocols from the USA, UK, Australia, Canada, 
and Singapore between 2000 and 2025 were reviewed. Data on SABA weaning plan 
recommendations, initial dosage, frequency, duration, and caregiver instructions 
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were extracted and analysed using descriptive statistics. Searches were conducted 
from December 2024 to August 2025. 

Results: Significant variability in protocols was found, with no randomised 
controlled trials or systematic reviews supporting current SABA discharge/weaning 
practices, highlighting a lack of evidence-based recommendations. 

Conclusions: There is an urgent need for RCTs to guide safe SABA use. Improved 
patient education, access to inhaled corticosteroids, and evidence-based discharge 
plans are key to reducing SABA overuse and improving paediatric asthma 
outcomes. 

Keywords: Asthma exacerbations; Discharge protocols; Evidence-based practice; 
Outcomes; Short-acting beta-agonists. 
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Abstract 

Bronchiectasis represents in frequency the third chronic inflammatory airway 
disease after chronic obstructive pulmonary disease (COPD) and asthma. It is 
produced by more than one hundred causes, both pulmonary and extrapulmonary. 
Despite advances in recent years in the understanding of this condition and the 
publication of several national and international guidelines on its management, in 
most cases the etiology remains unknown. Among the identified etiological forms, 
post-infectious and post-tuberculous are the most frequent. It is also striking how 
bronchiectasis associated with COPD and severe asthma has been progressively 
increasing over the years, probably due to greater awareness among healthcare 
professionals of the importance of such associations and the wider use of chest 
computed tomography (the diagnostic method of choice for bronchiectasis from a 
radiological perspective). However, it is remarkable, according to data obtained 
from national and international bronchiectasis registries, the considerable 
geographic heterogeneity in their etiology. Thus, in socially disadvantaged regions 
or in those with poorer healthcare access, post-infectious and particularly post-
tuberculous forms clearly predominate. It is always necessary to perform the 
appropriate complementary tests, as highlighted in all bronchiectasis guidelines, to 
exclude at least the treatable etiologies (treatable trait), since this is undoubtedly 
associated with a better patient prognosis. 

Keywords: Asthma; Bronchiectasis; COPD; Etiology; Infection; Registry. 
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Abstract 

Large language models (LLMs) such as ChatGPT, Claude, and Gemini have become 
widely accessible since 2022. As childhood asthma remains the most common 
chronic paediatric condition with persistent gaps in optimal management, these 
tools present both opportunities and challenges for families and healthcare 
professionals. This narrative review examines the role of commercially available 
LLMs in childhood asthma care, exploring their fundamental principles, current 
evidence, and potential applications. Studies show that LLMs can generate 
medically accurate and comprehensible responses to asthma-related queries. 
Healthcare professionals may also benefit from rapid summarisation and tailored 
educational content. However, risks include hallucinations, bias, and data privacy 
concerns. Further research is required to evaluate the safety, clinical utility, and 
real-world acceptability of LLMs - particularly in acute asthma management by 
families and in supporting clinical decisions by healthcare professionals - and to 
guide the development of reliable, inclusive tools tailored to paediatric respiratory 
care. 

Keywords: Artificial intelligence; Clinical decision support; Digital health; Health 
literacy; eHealth. 
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Abstract 

Background: Allergic rhinitis (AR) represents a significant burden in Ear Nose 
Throat (ENT) practice and markedly affects quality-of-life and work productivity of 
AR patients. The fixed combination of intranasal azelastine and fluticasone 
propionate (AzeFlu) has emerged as a valuable therapeutic option for moderate-to-
severe AR. Recent updates to international guidelines and real-world evidence 
warrant a comprehensive review of its role in ENT practice, with particular attention 
to both seasonal and perennial AR. 

Methods: This narrative review synthesises evidence from the ARIA-EAACI 2024-
2025 guidelines, systematic reviews and network meta-analyses of randomised 
controlled trials, pharmacovigilance data, and results from an Italian 
multidisciplinary inter-societal Delphi Consensus. We evaluated efficacy, safety, 
patient acceptability and implementation considerations specific to 
otorhinolaryngology practice. 

Results: Network meta-analyses demonstrate that AzeFlu provides superior 
symptom control compared to monotherapy for both nasal and ocular symptoms in 
seasonal and perennial AR, with a rapid onset of action (15-30 min). The 
combination shows particular efficacy in patients with moderate-to-severe 
symptoms inadequately controlled by monotherapy. Safety profiles are comparable 
to those of monotherapy, with no significant effects on growth or the HPA axis in 
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children. Real-world data indicate high treatment satisfaction and adherence. The 
Italian Delphi Consensus achieved > 80% agreement on key management principles, 
particularly emphasising control of Type 2 inflammation and the role of combination 
therapy in treatment algorithms. Evidence for perennial AR remains more limited, 
and future primary research specifically targeting perennial rhinitis populations is 
warranted. 

Conclusions: Azelastine-fluticasone combination therapy represents an evidence-
based, guideline-recommended option for moderate-to-severe AR in ENT practice. 
Its dual mechanism, rapid onset, favourable safety profile and high patient 
acceptability support its integration into contemporary treatment algorithms, 
particularly for patients requiring enhanced symptom control beyond monotherapy. 
The combination represents a meaningful therapeutic advancement, and further 
research is needed to fully characterise its role in perennial AR management. 

Keywords: ARIA guidelines; allergic rhinitis; azelastine‐fluticasone; combination 
therapy; intranasal antihistamines; intranasal corticosteroids; otorhinolaryngology. 
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Abstract 

Background: Seasonal allergic rhinitis (SAR) has been so far classified according to 
frequency and severity by retrospective information based on the ARIA (Allergic 
Rhinitis and its Impact on Asthma) classification. Electronic symptom diaries (e-
Diaries) are feasible tools to collect prospective patient-reported data. 

Objective: To test the consistency between prospectively recorded symptoms and 
retrospective ARIA classification and to generate a new SAR classification based on 
prospective e-Diary data. 

Methods: Within the @IT.2020 multicentre observational study, we recruited 815 
children and adults with SAR in nine study centres from Mediterranean countries. 
Participants recorded daily organ-specific (Rhinoconjunctivitis Total Symptom 
Score; RTSS) and general symptoms (visual analogue scale, VAS) plus quality-of-
life measures via an e-Diary app. Retrospective clinical questionnaires were 
performed at the beginning (T0) and end (T1) of the pollen season. Unsupervised 
clustering analyses around medoids were implemented to classify SAR by 
prospective patient-reported data. 

Results: One third (56/164, 34.1%) and almost half (173/366, 47.3%) of the patients 
retrospectively over- or underestimated the frequency of their symptoms, 
respectively. A moderate correlation was found between SAR severity reported at 
T1 and prospectively recorded symptom severity. An unsupervised clustering 
approach was able to identify distinct groups (mild, moderate, severe cluster) of 
patients based on the prospective severity of organ-specific (RTSS) and overall 
symptoms (VAS), as well as quality of life criteria. 

Conclusions: A significant recall bias regarding frequency and severity of 
symptoms emerged by comparing the retrospective ARIA classification with 
prospectively recorded data by an e-Diary. A prospective approach to SAR 
classification, inspired by the retrospective ARIA classification, may facilitate a 
more precise evaluation of the patient for improved disease management. 

Keywords: cluster analysis; e‐Diary; mHealth; patient‐reported outcomes; seasonal 
allergic rhinitis classification. 
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Abstract 

Background: Seasonal allergic rhinitis (SAR) is a pollen-triggered condition causing 
nasal inflammation and quality of life impairment. Pumecitinib, a topical Janus 
kinase (JAK) inhibitor may modulate allergic inflammation. We evaluated the 
efficacy, safety, and pharmacokinetics of pumecitinib nasal spray administered over 
a 14-day period during the pollen season in patients with moderate-to-severe 
seasonal allergic rhinitis (SAR). 
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Methods: This phase 2, randomised, double-blind, placebo-controlled, parallel-
group study was carried out at 20 centres in China. Adults aged 18-65 years with 
moderate-to-severe SAR were randomised 1:1:1:1 to receive placebo or pumecitinib 
nasal spray at doses of 0·2 mg, 1·2 mg, or 2·0 mg administered twice daily for 14 
days. The primary efficacy endpoint was the mean change from baseline in daily 
reflective total nasal symptom score (rTNSS) over 14 days. The secondary 
endpoints included reflective total ocular symptoms (rTOSS), individual nasal and 
ocular symptoms, and rhinoconjunctivitis quality of life questionnaire (RQLQ) 
scores This study is registered with chitr.org.cn, ChiCTR2400081767, and is 
completed. 

Findings: Between March 20 and June 5, 2024, 169 patients were randomly assigned 
and 168 received treatment (92 male, 76 female) and were included in the full 
analysis set. Both the 1·2 mg and 2·0 mg doses of pumecitinib demonstrated 
significant improvements compared with placebo in the mean change from baseline 
in the daily rTNSS over 14 days (least-squares [LS] mean difference -1·2 [95% CI -2·2 
to -0·2], p = 0·021, and -1·2 [-2·2 to -0·2], p = 0·018, respectively). These two dosage 
groups significantly improved rTOSS, individual nasal and ocular symptoms, and 
RQLQ scores compared to the placebo group. Treatment-emergent adverse events 
(TEAEs) occurred in 15% (0·2 mg), 33% (1·2 mg), 21% (2·0 mg), and 24% (placebo) of 
patients; most were mild, with no clear dose-response relationship. 

Interpretation: Pumecitinib 1·2 mg and 2·0 mg twice daily significantly alleviated 
nasal and ocular symptoms and improved quality of life in moderate-to-severe SAR, 
with a favourable safety profile during 14-day treatment. This provides proof of 
concept for topical JAK inhibition in SAR, warranting larger trials. 

Funding: PrimeGenX Therapeutics Co., Ltd. 

Keywords: Janus kinase inhibitor; Nasal symptom; Ocular symptom; Pumecitinib; 
Seasonal allergic rhinitis. 
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Efficacy and safety of nasal saline irrigation for allergic rhinitis in children and 
adolescents: A systematic review and meta-analysis with GRADE assessment 
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Abstract 

Purpose: To critically evaluate and synthesize evidence from controlled trials 
regarding the efficacy and safety of nasal saline irrigation (NSI), utilizing both 
isotonic and hypertonic solutions, for the treatment of allergic rhinitis (AR) 
exclusively in children and adolescents aged 18 years or younger. 

Methods: A systematic review and meta-analysis was conducted in accordance with 
PRISMA guidelines. A comprehensive search of PubMed/MEDLINE, Embase, 
Cochrane CENTRAL, Scopus, and Web of Science was performed for studies 
published up to May 2025. Eligibility criteria included randomized and non-
randomized controlled trials comparing NSI (isotonic 0.9% or hypertonic >0.9%) 
against standard pharmacological care or no intervention in pediatric populations 
with physician-confirmed AR. Primary outcomes assessed were changes in nasal 
symptom scores, rescue antihistamine use, and disease control scores, with the 
certainty of evidence evaluated using the GRADE approach. 

Results: Seven studies involving a total of 462 participants met the inclusion 
criteria. The pooled analysis demonstrated that NSI resulted in a large and 
statistically significant reduction in nasal symptom scores compared with controls 
(Standardized Mean Difference [SMD] -1.29; 95% CI -1.98 to -0.60), supported by low-
certainty evidence. Furthermore, NSI was associated with a significant decrease in 
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rescue antihistamine use (SMD -1.38; 95% CI -2.50 to -0.26; very low certainty). 
Although a trend toward improved disease control was observed (SMD 0.53), it did 
not reach statistical significance (95% CI -0.03 to 1.08), and the evidence was graded 
as very low certainty. Adverse events were minor (e.g., nasal irritation) and 
infrequent, with no serious safety concerns reported. 

Conclusion: Nasal saline irrigation is an effective and safe intervention for children 
and adolescents with allergic rhinitis, offering clinically meaningful improvements 
in nasal symptoms and a significant medication-sparing effect. NSI can reasonably 
be considered as an adjunctive therapy alongside standard pharmacological care, 
with the choice of saline tonicity potentially tailored to the predominant symptom 
phenotype, although the predominance of high risk-of-bias evidence warrants 
confirmation in more rigorous trials. 

Keywords: Allergic rhinitis; Children; Hypertonic saline; Isotonic saline; Nasal 
saline irrigation. 
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Abstract 

Introduction: Allergic rhinitis (AR), a common pediatric condition, is an established 
contributor to impaired sleep and sleep-disordered breathing. However, data on the 
relative impact of disease severity versus control on sleep remain limited. We aimed 
to investigate the associations between AR severity, disease control, and treatment 
response and sleep quality in Turkish children. 

Methods: In this prospective study, 65 children aged 4-15 years with AR and 67 age-
matched healthy controls were evaluated. Sleep quality, AR control, and AR severity 
were assessed using the Children's Sleep Habits Questionnaire (CSHQ), the 
Rhinoconjunctivitis Control Assessment Test (RCAT), and its Impact on Asthma 
(ARIA) guidelines, respectively. CSHQ scores were compared according to AR 
severity and control status and evaluated before and after three months of 
treatment. 

Results: Mean CSHQ scores were higher in the AR group than in controls (53.7 ± 8.7 
vs. 47.5 ± 8.0, p < 0.001). AR was associated with disturbances in several CSHQ 
subdomains, including difficulty waking, fragmented sleep, sleep-disordered 
breathing, and parasomnias. CSHQ scores did not differ across AR severity 
categories (p = 0.216) but showed an inverse correlation with RCAT scores (r = -
0.40, p = 0.001). Among 46 treated patients, sleep quality improved after therapy, 
particularly in the sleep fragmentation and sleep anxiety domains, with no 
significant difference between montelukast monotherapy and combined 
montelukast plus antihistamine therapy. 

Conclusion: In children with AR, sleep impairment is more closely related to rhinitis 
control than to symptom-based severity. Optimizing disease control, rather than 
focusing solely on severity, appears crucial for improving sleep and related 
functional outcomes. 

Keywords: Allergic rhinitis; Children; Disease control; Sleep disordered breathing; 
Sleep quality. 
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Abstract 

Background: Existing trajectory studies have emphasised large-airway indices, but 
chronic obstructive pulmonary disease (COPD) might originate in smaller airways. 
This study aimed to investigate mid-to-small-airway function trajectories, their 
associated factors, and COPD risk. 

Methods: In this prospective cohort study, probands (referred to throughout as 
offspring) were recruited to the Tasmanian Longitudinal Health Study from local 
schools across Tasmania, Australia at age 7 years. Pre-bronchodilator mean forced 
expiratory flow between 25% and 75% of the forced vital capacity (FEF25-75%) of 
offspring was measured at age 7 years as a proxy measure of mid-to-small-airway 
function. Parents completed a comprehensive respiratory health survey on 
themselves and their offspring. Offspring were followed up at mean ages of 13, 18, 
45, 50, and 53 years. Follow-up included pre-bronchodilator spirometry, 
demographic surveys, lifestyle factors, respiratory symptoms, and illnesses. Post-
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bronchodilator spirometry was measured at mean ages of 45 and 53 years. Parents 
were later approached to complete the 2010 Tasmanian Longitudinal Health Study 
Parents Postal Survey, which collected information on parental preconception 
factors, including exposures during their own childhood and adolescence. Group-
based trajectory modelling was used to identify FEF25-75% trajectories. Regression 
models were used to assess associations of FEF25-75% trajectories with childhood 
and parental preconception factors, and with COPD risk by age 53 years. 

Findings: Between Feb 23, 1968, and Nov 8, 2016, 2314 offspring from the 
Tasmanian Longitudinal Health Study were included. Six FEF25-75% trajectories were 
identified: persistently low (144 [6·2%]); early normal-reduced growth-rapid decline 
(168 [7·3%]); early below average-reduced growth (740 [32·0%]); early low-
accelerated growth (80 [3·5%]); average (976 [42·2%]; reference); and persistently 
high (206 [8·9%]). Three impaired trajectories across the lifespan were associated 
with COPD: persistently low (adjusted odds ratio 112 [95%CI 42-304]), early normal-
reduced growth-rapid decline (41 [15-112]), and early below average-reduced growth 
(3·1 [1·0-9·2]) trajectories. Factors associated with impaired trajectories included no 
breastfeeding, the presence of asthma or wheeze, allergic rhinitis, and pneumonia 
or pleurisy during childhood, maternal asthma or wheeze, and parental smoking 
before conception. The persistently high trajectory was associated with parental 
preconception microbial-related exposures (ie, fathers sharing a childhood 
bedroom with three or more siblings and maternal cat keeping before completing 
puberty). 

Interpretation: FEF25-75% across the life course, particularly from early life, could be 
more relevant to COPD than previously recognised. Several childhood and novel 
parental preconception factors were associated with FEF25-75% trajectories, although 
causality cannot be inferred due to no clear temporality of these associations. Our 
findings on the relationship between FEF25-75% and COPD should be interpreted as 
life-course associations rather than as predictive. As COPD was rare in the average 
trajectory, the magnitude of effect estimates could be inflated. 
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Abstract 

Background: Allergic rhinitis (AR) and chronic rhinosinusitis (CRS) are commonly 
treated with intranasal corticosteroid sprays. Despite their efficacy, unpleasant 
sensations associated with their application, including post-nasal drip and nasal 
irritation, are often cited as reasons for poor compliance. Optimising the intranasal 
application experience is key to improving long-term adherence. We developed a 
nasal adaptor for metered-dose inhalers (MDIs) to reduce the unpleasantness of 
nasal administration, potentially improving patient compliance. 

Methods: Two crossover trials were conducted in AR and postoperative CRS 
participants (n = 16 per group). Participants used a standard fluticasone nasal spray 
(50 μg) and a fluticasone MDI (125 μg) with the adaptor for 3 weeks each, separated 
by a 1-week washout period. Device order was alternated, and doses were adjusted 
to ensure an approximately equal fluticasone dose. Device preference was 
determined using an adjusted Clinical Trial Patient Preference Questionnaire, and 
symptom improvement was assessed using Total Nasal Symptom Score and Sino-
nasal Outcome Test-22 questionnaires. 

Results: Symptom improvement was comparable between the devices. However, in 
both groups, 11/16 (69%) participants preferred the MDI with the adaptor over the 
standard nasal spray, citing fewer unpleasant sensations. Satisfaction score 
improvement was significantly greater with the novel device in the CRS cohort. 
Participants reported a higher likelihood of compliance with the novel device, 
suggesting improved adherence. 

Conclusions: An MDI with the adaptor was preferred over a standard nasal spray 
among AR and postoperative CRS participants. The enhanced tolerability may 
promote improved compliance, and consequently, more effective long-term 
symptom control. 

Keywords: AR; CRS; FESS; SNOT‐22; corticosteroids; device; intranasal; 
postoperative. 
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Abstract 

Objective: To evaluate whether extending the dupilumab dosing interval beyond the 
standard every-two-weeks (Q2W) regimen maintains clinical, radiologic, and 
biomarker control in adults with chronic rhinosinusitis with nasal polyps (CRSwNP). 

Data sources: PubMed, Scopus, Cochrane Library, and Web of Science were 
systematically searched using predefined terms related to CRSwNP and dupilumab, 
with the final search in September 2025. Reference lists of included studies were 
also screened. 

Review methods: Eligible studies enrolled adults with CRSwNP who transitioned 
from dupilumab 300 mg Q2W to extended intervals (≥Q4W). Two reviewers 
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independently screened, extracted data, and assessed risk of bias using RoB2 and 
NIH tools. Random-effects meta-analyses synthesized sinonasal, radiologic, and 
biomarker outcomes. Subgroup analysis also compared switching after 6 versus 12 
months of standard-dosing induction period. 

Results: Nineteen studies met the inclusion criteria, and nine contributed to 
quantitative synthesis. Across 1075 patients, extended interval dosing preserved 
disease control. Pooled mean differences (Q4W vs Q2W) showed non-significant 
changes in 22-item Sinonasal Outcome Test (SNOT-22) (-0.56), nasal congestion (-
0.73), olfaction (+0.23), nasal polyp score (-0.29), and Lund-Mackay score (-1.25). 
Eosinophils decreased significantly (-0.13 × 109/L; P = .047). Subgroup analysis 
revealed a non-significant difference in clinical outcomes of Q4W dosing when 
comparing the 12- and 6-month induction protocols. Real-world studies showed the 
feasibility of further extension (Q6W-Q12W) in selected patients. 

Conclusion: Dupilumab interval extension to Q4W maintains clinical stability after 6 
to 12 months of standard dosing, with potential for longer intervals in selected 
patients. Further controlled trials are required to define optimal tapering strategies 
and identify predictors of successful dose spacing. 

Keywords: chronic rhinosinusitis with nasal polyps (CRSwNP); de‐escalation; dose; 
dupilumab; interval extension; monthly, biologics; spacing; tapering. 
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Abstract 

Introduction: This study compared the efficacy of tezepelumab with other approved 
biologics and endoscopic sinus surgery (ESS) using indirect treatment 
comparisons (ITCs) in adults with severe, uncontrolled chronic rhinosinusitis with 
nasal polyps (CRSwNP). 

Methods: Randomized controlled trials (RCTs) identified via a systematic literature 
review (SLR) were synthesized in a network meta-analysis (NMA). Outcomes 
included change from baseline in nasal polyp score (NPS), nasal 
congestion/obstruction score (NCS/NOS), difficulty with sense of smell (DSS), Sino-
Nasal Outcome Test-22 (SNOT-22) score, Lund Mackay score (LMS), time to nasal 
polyposis (NP) surgery decision, proportions requiring NP surgery or systemic 
corticosteroids (SCS), time to SCS use, and the University of Pennsylvania Smell 
Identification Test (UPSIT). Mean differences, hazard ratios, and odds ratios with 
95% credible intervals were estimated for available treatments at 52 weeks. Not all 
endpoints were reported across trials; comparisons were conducted only where 
both treatments reported the outcome. 

Results: At 52 weeks, tezepelumab showed comparable efficacy to dupilumab 
across all evaluated endpoints, apart from the proportion of patients requiring 
surgery, where tezepelumab was associated with a lower surgery rate than 
dupilumab. Tezepelumab consistently outperformed mepolizumab, depemokimab, 
and placebo. In analyses of < 30-week endpoints, tezepelumab outperformed 
omalizumab for all outcomes except SNOT-22, where no difference was observed. 
Sensitivity analyses including ESS showed benefits for tezepelumab across 
endpoints except for NPS, for which ESS ranked highest. 
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Conclusion: Tezepelumab achieved similar efficacy to dupilumab across all 
evaluated endpoints with the exception of the proportion of patients requiring 
surgery, where tezepelumab demonstrated a numerically greater reduction 
compared with dupilumab. Results consistently favoured tezepelumab and 
dupilumab over depemokimab, mepolizumab, and omalizumab. 

Keywords: Endoscopic sinus surgery; Indirect treatment comparison; Nasal 
obstruction score; Nasal polyp score; Network meta-analysis; Sino-nasal outcome 
test; Tezepelumab. 
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Introduction: Dupilumab, a fully human monoclonal antibody, blocks the receptors 
for interleukins 4/13, key and central drivers of type 2 inflammation. Clinical trials 
demonstrated the safety and efficacy of dupilumab in patients with moderate-to-
severe asthma. Here, we aim to describe baseline characteristics of patients 
initiating dupilumab for asthma, to characterize its safety and effectiveness in real-
world clinical practice. 

Methods: REVEAL (pRospEctiVe charactErization of asthma patients treated with 
dupilumAb in a reaL-world setting; NCT04550962) is a longitudinal, prospective, 3-
year observational study of patients aged ≥12 years prescribed dupilumab for 
asthma in Latin America, the Middle East, Russian Federation, and Singapore per 
country-specific prescribing information. 

Results: Of 376 patients enrolled, 374 were included in the effectiveness analysis 
set. Most were female (62.6%), white (50.3%), and non-Hispanic or Latino (51.3%). 
Mean (standard deviation [SD]) age was 47.8 (13.89) years. Tobacco use was rare; 
312 (83.4%) patients were never smokers. Most were classified as Global Initiative 
for Asthma step 4 (17.8%) or 5 (69.5%). Mean (SD) number of prior-year severe 
exacerbations was 2.0 (4.53) (n = 374). Mean (SD) pre- and post-bronchodilator 
forced expiratory volume in 1 second (FEV1) was 2.2 L (0.83) (n = 306) and 2.3 L 
(0.86) (n = 212), respectively. Mean (SD) pre-bronchodilator FEV1/forced vital 
capacity (FVC) ratio was 0.7 (0.13) (n = 301). 242 (64.7%); 231 (61.8%) patients 
reported allergic rhinitis and chronic rhinosinusitis with nasal polyposis history. 
Median (Q1-Q3) blood eosinophil counts were 390.0 cells/µL (185.0-700.0) (n = 348) 
and fractional exhaled nitric oxide levels were 34.0 parts per billion (19.0-60.0) (n = 
314). 

Conclusion: Patients prescribed dupilumab in routine clinical practice were 
predominantly adult women with severe asthma. Frequent severe exacerbations, 
high prevalence of coexisting type 2 inflammatory conditions, and elevated type 2 
inflammatory biomarkers suggest disease burden is high among patients initiating 
dupilumab for asthma. 

Trial registration: ClinicalTrials.gov Identifier, NCT04550962. 

Keywords: Asthma; Asthma control; Dupilumab; Lung function; Real-world 
evidence; Registry study. 

Plain language summary 

Standard asthma treatments do not always prevent asthma attacks or improve 
breathing. Dupilumab is a newer prescription medicine used to treat patients with 
moderate-to-severe asthma who have an overreaction of their immune system 
called type 2 inflammation. In clinical trials, dupilumab reduced asthma attacks and 
improved breathing in patients with moderate-to-severe asthma. The REVEAL 
registry is a study observing how patients with asthma in the Middle East, Latin 
America, Russian Federation, and Singapore respond to dupilumab outside of 
clinical trial settings. The average patient had uncontrolled, severe asthma on 
enrollment. We summarized the characteristics of 374 enrolled patients before they 
started dupilumab; 60% were from the Middle East, nearly 60% were women, and 
half were white. More than 80% reported no history of smoking and, on average, 
patients were overweight. In the year before REVEAL, despite taking their medicine, 
patients had an average of two severe asthma attacks. Breathing tests showed 

http://clinicaltrials.gov/show/NCT04550962
http://clinicaltrials.gov/show/NCT04550962


moderate asthma in most patients. Most (72%) had high numbers of blood 
eosinophils (an inflammatory white blood cell) and 55% had elevated fractional 
exhaled nitric oxide (FeNO; a marker of lung inflammation in breath), indicating 
presence of type 2 inflammation, common in many people with asthma. Several 
patients had other health problems related to type 2 inflammation, most commonly 
allergic rhinitis (runny nose, sneezing, and itchy eyes caused by allergies), seen in 
65% of patients. Overall, patients starting dupilumab in the real world had features 
of uncontrolled, severe asthma, including frequent asthma attacks and type 2 
inflammation. 

© 2026. The Author(s). 
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Abstract 

BackgroundChronic rhinosinusitis (CRS) is a persistent inflammatory condition 
often coexisting with asthma, allergic rhinitis (AR), and depression, impacting 
patients' quality of life. While the relationship between CRS and these comorbidities 
is recognized, their interaction with depression remains 
underexplored.ObjectiveThis study aimed to investigate the associations of 
comorbid asthma and AR with depression in CRS patients using the All of Us 
Database.MethodsA cross-sectional analysis was conducted of 27 077 CRS and 244 
101 non-CRS patients. Conditions were identified through Systematized 
Nomenclature of Medicine codes. Generalized linear models were used to calculate 
adjusted odds ratios (aORs) for associations. Stratified analyses were performed by 
age, sex, and income.ResultsCRS patients were more likely to have asthma (32.8% 
vs 12.2%), AR (52.1% vs 13.1%), and depression (41.7% vs 20.4%). The adjusted 
GLM revealed significant associations with depression for CRS (aOR = 2.54, 95% 
confidence interval [CI]: 2.43, 2.65), asthma (aOR = 2.93, 95% CI: 2.84, 3.02), and AR 
(aOR = 2.67, 95% CI: 2.59, 2.75). Low socioeconomic status (SES) in CRS patients 
was associated with higher odds of depression (aOR range: [2.70-2.90]). Patients 
with both CRS and asthma or AR exhibited increased odds of depression (aOR = 
1.88 and 1.42). The combination of CRS, asthma, and AR showed the highest risk 
(aOR = 2.15).ConclusionThis study highlights the significant impact of comorbid 
asthma and AR on depression in CRS patients, with low SES further increasing the 
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likelihood of depression. Our findings underscore the importance of comprehensive 
management of CRS and its comorbidities, particularly in patients with lower SES. 

Keywords: allergic rhinitis; asthma; chronic rhinosinusitis; depression; mental 
health; sinusitis. 
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Abstract 

BackgroundEndotype identification based on clinical characteristics is crucial for 
the selection and prediction of the efficacy of various therapeutic modalities in 
patients with chronic rhinosinusitis with nasal polyps (CRSwNP).ObjectiveThis 
study aimed to evaluate the clinical characteristics of patients with non-type 2 (non-
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T2) CRSwNP.MethodsClinical and laboratory data, as well as nasal tissues, were 
collected from adult patients who underwent endoscopic sinus surgery (ESS) for 
primary diffuse CRSwNP. Non-T2 CRSwNP was defined as a tissue eosinophil count 
<10/high power field. The levels of interleukin (IL)-5 and IL-13 in nasal polyps were 
measured using real-time polymerase chain reaction.ResultsA total of 199 patients 
with bilateral CRSwNP were recruited. Sixty-five (32.7%) exhibited non-T2 CRSwNP. 
Regression analysis revealed that male sex, absence of asthma, low 
ethmoid/maxillary (E/M) ratio, high blood neutrophil, low lymphocyte, and low 
eosinophil percentages were significantly associated with non-T2 inflammation in 
patients with CRSwNP. Age and nasal polyp score were significant predictors of 
postoperative residual sinus inflammation-defined as a modified Lund-Kennedy 
endoscopy score of ≥5 at 3 months after surgery-in patients with non-T2 
CRSwNP.ConclusionMale sex, absence of asthma, E/M ratio, and the percentages of 
neutrophils, lymphocytes, and eosinophils were significantly associated with non-
T2 CRSwNP. Age and polyp score were predictors of postoperative residual sinus 
inflammation in patients with non-T2 CRSwNP. These findings may help clinicians 
better evaluate patients with non-T2 CRSwNP and provide optimal therapeutic 
strategies. 

Keywords: chronic rhinosinusitis; endoscopic sinus surgery; modified Lund-
Kennedy endoscopy score; nasal polyp; neutrophil; non-type 2. 
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Abstract 

Background: Cough hypersensitivity contributes to the heterogeneity of 
gastroesophageal reflux-induced chronic cough (GERC), but its associated factors 
remain unclear. This study aimed to investigate factors associated with cough 
hypersensitivity and evaluate the relative contributions of reflux characteristics and 
esophageal motility across reflux phenotypes. 

Methods: This retrospective study included 195 patients with GERC who underwent 
24-hour multichannel intraluminal impedance-pH monitoring and high-resolution 
esophageal manometry. Cough hypersensitivity was assessed using the Hull 
Airway Reflux Questionnaire (HARQ). Multivariable regression assessed 
independent associations with continuous HARQ scores, whereas random forest 
and SHAP analyses ranked the relative contributions of reflux-related and 
esophageal motility variables to HARQ score prediction. 

Results: Patients with higher cough hypersensitivity exhibited increased capsaicin 
cough sensitivity, poorer quality of life, lower response rates to standard anti-reflux 
therapy (all P < 0.05), and a higher prevalence of ineffective esophageal motility 
(62.1% vs. 32.6%, P < 0.001). In correlation analyses, both reflux burden and 
esophageal motility were associated with cough hypersensitivity; however, after 
stratification by reflux phenotype, only esophageal motility remained associated. 
Multivariable regression showed an independent inverse association between DCI 
and HARQ scores, while machine-learning analyses ranked DCI as the leading 
contributor, with both analyses suggesting a more prominent relationship in non-
acid GERC. 

Conclusions: GERC patients with heightened cough hypersensitivity had greater 
cough-related burden and poorer response to standard anti-reflux therapy. 
Esophageal motility abnormalities appear to be more closely associated with cough 
hypersensitivity than reflux burden, particularly in non-acid reflux phenotypes, 
highlighting a potential role for motility-targeted therapeutic strategies. 

Keywords: Cough hypersensitivity; Distal contractile integral; Esophageal motility; 
Gastroesophageal reflux-induced chronic cough; Non-acid reflux. 
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Abstract 

Background: Low-dose morphine is recommended as an antitussive agent for 
refractory chronic cough (RCC), although its precise mechanism of action remains 
unknown. We hypothesised that noxious airway sensations (e.g. throat irritation, 
tickle, urge to cough) described by RCC patients play a role in initiating coughing 
and are lessened by morphine. 

Methods: 22 RCC patients (median age 65 years; 83% female) reporting a clinical 
response to low-dose morphine withdrew from therapy and enrolled in a double-
blinded, randomised, placebo-controlled, crossover trial comparing the effects of 
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their usual dose of morphine with those of a matched placebo. The sensations 
evoked by citric acid inhalation were assessed at baseline and at the end of each 5-
7-day treatment period. The efficacy of morphine, compared with placebo, was 
assessed by objective cough monitoring and patient-reported outcomes at the same 
time points. 

Findings: Compared with placebo, low-dose morphine improved the rating of all 
sensations provoked by citric acid inhalation (all p<0.05), but the cough threshold 
(C2) was not changed (p=0.61). 24-hour cough frequency was reduced by 71.8% with 
low-dose morphine, compared with placebo treatment (p<0.001), and all patient-
reported outcomes significantly improved. 

Interpretation: This trial suggests that the antitussive action of low-dose morphine 
may be a consequence of modulation of noxious airway sensations and provides 
the first objective evidence of its efficacy in RCC patients reporting a clinical 
response. 

Copyright ©The authors 2026. 
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Abstract 

Background: Chronic cough affects approximately 10% of adults and is increasingly 
recognised as a distinct clinical condition. This symptom has increasingly been 
associated with significant outcomes such as pneumonia. Nevertheless, few large 
long-term population-based studies have been conducted. 

Methods: This retrospective cohort study was performed using nationwide claims 
data from the Health Insurance Review and Assessment Service in South Korea 
from 2013 to 2020. Adult patients who visited outpatient clinics for cough 
(International Classification of Diseases, 10th Revision: R05) were enrolled. Chronic 
cough was defined as ≥8 visits or ≥56 days. Patients with pneumonia within 2 years 
before and 6 months after the index date were excluded. The main outcome was 
incident pneumonia during the 3 year follow-up period. The association between 
chronic cough and incident pneumonia was evaluated using Cox proportional 
hazards models, with HRs adjusted for age, sex, comorbidities and Charlson 
comorbidity index. Sensitivity analyses and subgroup analyses by sex and age were 
also performed. 

Results: Among 385 417 participants (28 706 with chronic cough and 356 711 
controls), the incidence of pneumonia was higher in the chronic cough group (18.87 
vs 11.32 per 1000 person-years). Chronic cough was independently associated with 
an elevated risk of pneumonia (adjusted HR 1.13; 95% CI 1.06 to 1.19; p<0.001), and 
the association was robust across multiple sensitivity analyses with alternative 
exposures. The subgroup analysis showed a stronger association among men (HR 
1.72) than among women (HR 1.39) and among adults aged 40-79 years, with the 
highest risk observed among adults aged 40-49 years (HR 1.37). 

Conclusions: Chronic cough was independently associated with increased 
pneumonia risk, especially in middle-aged and male patients. Clinicians should be 
aware that chronic cough may signal increased vulnerability to lower respiratory 
tract infections (eg, pneumonia) and consider preventive strategies, including 
vaccination and close monitoring, for high-risk individuals. 

Keywords: Cough/Mechanisms/Pharmacology; Pneumonia; Pulmonary Disease, 
Chronic Obstructive; Respiratory Infection. 
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Abstract 

Background: Structured exercise alleviates respiratory symptoms in COPD, but the 
effects of occupational physical activity on cough or expectoration in mild-to-
moderate COPD remain unclear. 

Method: This cross-sectional study used NHANES 2007-2012 data. Mild-to-moderate 
COPD was defined as post-bronchodilator FEV1/FVC <0.70 and FEV1 ≥ 50% 
predicted. Vigorous-intensity work was self-reported. The primary outcome was 
cough or expectoration (either symptom for ≥3 months/year). Survey-weighted 
logistic regression and restricted cubic splines examined associations, adjusting 
for age, gender, BMI, race, education, income, smoking, passive smoking, exercise, 
sleep disorders, moderate work activity, asthma, and hypertension (Model-4). 

Result: Among 723 participants with mild-to-moderate COPD, 115 reported 
symptoms. After full adjustment, vigorous-intensity work was associated with 
higher odds of cough or expectoration (OR = 2.43, 95% CI: 1.41-4.22, P = 0.002). 
Similar associations were observed for cough (OR = 3.13) and expectoration (OR = 
2.77), but not for wheezing or dyspnea. RCS curves confirmed a dose-response 
relationship between longer vigorous work duration and increased symptoms. 
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Conclusions: In mild-to-moderate COPD, self-reported vigorous-intensity work is 
associated with cough or expectoration symptoms, with longer exposure linked to 
greater likelihood. 

Keywords: Chronic obstructive pulmonary disease; Cough; Exercise; 
Expectoration; Respiratory symptoms; Vigorous-intensity work activities. 
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Abstract 

Rationale: The frequent exacerbator phenotype was previously defined using a 
threshold of ≥3 exacerbations per year in bronchiectasis. However, the contribution 
of each prior exacerbation to future risk as well as the influence of severe 
exacerbations and different etiologies and regions remain poorly understood. 

Objectives: To quantify the risk associated with each prior exacerbation of 
bronchiectasis in predicting future exacerbations and severe exacerbations, and to 
determine whether this association varies across different etiologies and 
geographic regions. 

Methods: We analyzed data from the European Bronchiectasis Registry (EMBARC), 
including 30 countries across Europe and Asia. The association between baseline 
exacerbation history and future exacerbations was tested using negative binomial 
regression over up to 5 years of follow-up. Severe exacerbations were defined as 
those requiring hospitalization. 

Measurements and main results: A total of 19 324 patients with bronchiectasis were 
included. Each prior exacerbation was associated with an increased risk of 
exacerbations and severe exacerbations. Incidence rate ratio (IRR) for future 
exacerbations was 1.45 (95% CI 1.34-1.58, P < .001) for 1 exacerbation; 1.84 (95% CI 
1.69-1.99, P < .001) for 2 exacerbations; 2.50 (95% CI 2.29-2.73, P < .001) for 3 
exacerbations; and 3.56 (95% CI 3.32-3.82, P < .001) for patients with 4 or more prior 
exacerbations. Additionally, 1 prior severe exacerbation was associated with 
increased risk of exacerbation (IRR = 1.52, 95% CI 1.45-1.60, P < .001) and strongly 
associated with future severe exacerbations (IRR = 3.96, 95% CI 3.71-4.22, P < .001). 
The frequent exacerbator phenotype was consistent across different etiologies and 
geographic regions. 

Conclusions: The frequent exacerbator phenotype is highly consistent across 
patient subgroups and regions. Each prior exacerbation is associated with a 
progressively higher risk, with no definitive threshold-defining high risk. 

Keywords: etiology; exacerbation risk; region. 
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Abstract 

Background: Cough hypersensitivity is increasingly recognized as a key 
mechanism underlying chronic cough across diverse etiologies. The Cough 
Hypersensitivity Questionnaire (CHQ) was developed to systematically assess 
characteristic triggers and abnormal sensory perceptions; however, its structural 
and clinical relevance across respiratory diseases remains unclear. 

Methods: We prospectively enrolled 300 adults with chronic cough from multiple 
respiratory centers. Participants completed four cough-related questionnaires: the 
Numeric Rating Scale (NRS), Leicester Cough Questionnaire (LCQ), Cough 
Assessment Test (COAT), and CHQ. Spearman correlation and network analyses 
were used to evaluate associations between CHQ items and other cough-related 
measures, including subgroup analyses by disease etiology. 

Results: The CHQ demonstrated variable associations with conventional 
instruments and differing patterns across respiratory diseases. Triggers such as 
perfume and smoke correlated with LCQ hypersensitivity items, while the sensation 
item "urge to cough" exhibited broad correlations across physical, psychological, 
and social domains. Socially mediated triggers (e.g., talking) aligned with LCQ 
social interference items. In contrast, items such as hot air, dampness, laughter, 
and eating/drinking had minimal external associations. Internal CHQ correlations 
were sparse, and no significant associations were observed between CHQ and NRS, 
indicating a dissociation between hypersensitivity features and perceived severity. 
Disease-specific analyses suggested differing patterns, with broader associations 
observed in asthma and bronchiectasis compared with chronic obstructive 
pulmonary disease and idiopathic pulmonary fibrosis. 

Conclusion: The CHQ captures distinct and heterogeneous dimensions of cough 
hypersensitivity that are not adequately reflected by conventional cough measures, 
suggesting its potential utility for characterizing clinically relevant multidimensional 
aspects of chronic cough. 

Keywords: Chronic cough; Cough hypersensitivity; Cough hypersensitivity 
questionnaire; Network analysis; Structural lung disease; Symptom patterns. 
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Abstract 

Objective: To develop an expert consensus statement (ECS) on the diagnosis and 
treatment of refractory chronic cough (RCC) in adults. RCC was defined as cough 
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lasting longer than 8 weeks and refractory to standard management of pulmonary, 
gastrointestinal, sinonasal, and medication-induced etiologies. 

Methods: An expert panel of otolaryngologists used published consensus 
statement methodology to develop statements guiding the diagnosis and 
management of RCC from an otolaryngologic perspective. A modified Delphi 
method was used to iteratively select, eliminate, and refine statements based upon 
accepted methodology until consensus was achieved. 

Results: Three iterative Delphi surveys were performed with discussion rounds 
between each of the voting sessions. Twenty-seven statements met consensus 
while six statements did not. The clinical statements were grouped into 9 
categories: operational definition, pathophysiology, assessment of prior work-up, 
phenomenology and symptomatology, four treatment categories (neuromodulators, 
superior laryngeal nerve blocks, behavioral cough suppression, and emerging 
treatments), and overall treatment approaches. 

Conclusion: The panel reached consensus for 27 statements related to the 
diagnosis and treatment of adults with RCC from an otolaryngologic perspective. 
These statements may be used to standardize evaluation and improve quality of 
care, while also identifying areas for future investigation in the management of RCC. 

Keywords: SLN block; chronic cough; chronic cough treatment; cough 
hypersensitivity; idiopathic cough; irritable larynx; laryngeal hypersensitivity; 
laryngopharyngeal reflux; multi‐disciplinary cough management; neurogenic cough. 
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Abstract 

Background: Subacute cough imposes a significant burden, yet determining 
meaningful symptom relief remains challenging. While the cough severity visual 
analogue scale (VAS) is widely used, its minimal clinically important difference 
(MCID) is undefined for this population, limiting its utility in symptom management 
and clinical decision-making. 

Objectives: To establish the VAS MCID in adults with subacute cough, confirm its 
psychometric validity, and validate its utility in predicting clinical outcomes. 

Methods: Individual patient data were analyzed from two randomized trials (N = 335) 
involving adults with subacute, specifically post-infectious cough (PIC). 
Improvement was assessed using distribution-based and anchor-based methods 
(anchors: cough symptom score [CSS], cough quality of life questionnaire [CQLQ], 
and Traditional Chinese Medicine [TCM] symptom score [TCMSS]). The derived 
threshold was validated against the risk of progression to chronic cough to ensure 
clinical relevance. 

Results: The VAS demonstrated high convergent validity (baseline Spearman's 
ρ=0.70-0.84; change score ρ=0.55-0.63) and responsiveness (Standardized 
Response Means >1.00). ROC analyses converged on a primary MCID of ≥ 40 mm 
reduction. Not achieving this threshold was associated with a significantly 
increased risk of progression to chronic cough (RR=2.78, 95% CI 1.75-4.41; P < 
0.001). Subgroup analyses indicated that MCID estimates varied by baseline 
severity. 
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Conclusions: A ≥ 40 mm reduction serves as a clinically meaningful benchmark for 
symptom relief in adults with subacute cough (particularly PIC). This threshold is 
validated by its ability to predict a lower risk of chronicity, supporting its use in 
evaluating therapeutic efficacy and improving patient outcomes. 

Keywords: Anchor-based methods; Minimal clinically important difference; Patient-
reported outcomes; Subacute cough; Visual analogue scale. 
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Bronchiectasis causes breathlessness and fatigue, reducing quality of life. Many 
affected individuals are less active than healthy peers, increasing their risk of 
exacerbations and hospitalizations. Correlates of physical activity (PA) and 
functional exercise capacity remain inconsistent, and most evidence comes from 
Western populations. Sex-specific differences in disease presentation and 
functional outcomes are recognised yet remain underexplored in South Asian 
cohorts. The aim of the study was to examine the relationship between PA and 
demographic, clinical, and functional variables; to compare these characteristics 
between sexes; and to identify predictors of functional exercise capacity in 
individuals with bronchiectasis. Fifty-five adults with stable bronchiectasis were 
assessed using the International Physical Activity Questionnaire for PA, the 
modified Medical Research Council scale (mMRC) for dyspnoea, the six-minute walk 
distance (6MWD) for functional exercise capacity and the bronchiectasis health 
questionnaire (BHQ) for health status. Bronchiectasis-related clinical 
characteristics, including disease severity, exacerbation frequency, microbiological 
status, radiological severity, and disease duration were also recorded. Associations 
and predictors were examined using correlation analyses and multivariate 
regression. Lower PA was associated with greater dyspnoea severity (rs = -0.344) 
and shorter disease duration (rs = 0.275). Females had shorter absolute walking 
distance (≈57 metres shorter 6MWD) but no significant difference in % predicted 
6MWD compared with males. Females also reported higher PA (+1350 MET-
minutes/week) than males. Reduced 6MWD correlated with older age, lower BHQ 
score, female sex, increased exacerbation frequency, greater dyspnoea severity and 
higher radiological severity. Dyspnoea severity and radiological severity 
independently predicted functional exercise capacity. Lower PA was weakly 
associated with greater dyspnoea severity and shorter disease duration. Females 
reported higher self-reported PA levels despite shorter absolute walking distances 
than males. Dyspnoea severity emerged as the strongest predictor of functional 
exercise capacity, while radiological severity was also associated with reduced 
6MWD. 

Copyright: © 2026 Bhat et al. This is an open access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original author and 
source are credited. 
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Abstract 

Think bronchoscopy is just for samples? Think again. It impacts clinical 
management in >50% of bronchiectasis cases with a high safety profile: moving 
from expert opinion to data-driven care. https://bit.ly/3NYVAM3. 

Copyright ©The authors 2026. 
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Beyond detecting obstruction and pathogens, bronchial lavage aids inflammatory 
phenotyping and risk stratification, especially in nonsputum, early-stage and TB-
endemic cases where excluding active TB is crucial https://bit.ly/47AdhYS. 
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Objective: The SWORD study examined seasonal variations in respiratory disease 
related hospitalisations and mortality across India. It also assessed risk factors and 
comorbidities influencing these outcomes. 

Methods: This multicentre, questionnaire-based, point prevalence study was 
conducted across four seasonal weeks in 2017-2018. Data on respiratory 
admissions on the first day and deaths over the following week were collected. 

Results: At 245 centres, 2,886 patients were hospitalised, and 394 deaths occurred. 
COPD was the leading cause of both hospitalisations and deaths, followed by 
tuberculosis (TB), respiratory tract infections (RTI), asthma, pleural effusion, lung 
cancer, bronchiectasis, and interstitial lung disease (ILD). Respiratory admissions 
and deaths peaked in winter (28.7% and 32.7%) and were lowest in summer (21.1% 
and 18.0%). COPD hospitalisations were significantly higher in winter than summer 
(OR: 1.39; 95% CI: 1.1-1.8), with mortality showing a similar pattern. Key risk factors 
for hospitalisation and death varied by disease. 

Conclusion: Respiratory hospitalisations and deaths in India follow a clear seasonal 
trend, with winter posing the highest risk and summer the lowest. COPD, TB, RTI, 
asthma, pleural effusion, lung cancer, bronchiectasis, and ILD were the most 
frequent causes. These findings underscore the need for targeted, season-specific 
strategies to manage respiratory diseases effectively. 

Keywords: Asthma; bronchiectasis; chronic obstructive pulmonary disease; 
respiratory tract infection; seasonal trends; tuberculosis. 

Copyright © 2026 Indian Chest Society. 
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Targeting the neutrophil-DPP-1-protease axis in airway disease: current evidence 
and future indications 

Luigi Pastorino 1, Melissa Ferraris 2, Michela Robbiano 1, Chiara Staffiere 1, Anna 
Maria Riccio 1, Fulvio Braido 1 

Affiliations Expand 

• PMID: 42372954 

  

• DOI: 10.1016/j.rmed.2026.109006 

Abstract 

Neutrophils contribute to chronic airway diseases with variable pathogenic 
relevance across conditions. In bronchiectasis, persistent airway neutrophilia and 
sustained activity of neutrophil serine proteases (NSPs) - neutrophil elastase (NE), 
proteinase 3 (PR3), and cathepsin G (CatG) - directly drive structural damage and 
exacerbations. In Chronic Obstructive Pulmonary Disease (COPD), neutrophils 
participate in parenchymal destruction and systemic inflammation within a broader 
network of oxidative and immune dysregulation. In T2-low asthma, neutrophilic 
inflammation is heterogeneous and context-dependent, suggesting a less uniform 
contribution of NSP-mediated injury. Therapeutic strategies targeting neutrophils 
downstream have yielded limited clinical success: selective NE inhibitors and C-X-C 
motif chemokine receptor 2 (CXCR2) antagonists reduced protease activity or 
neutrophil recruitment but failed to produce consistent improvements in lung 
function or exacerbation rates. These evidences reflect redundancy among NSPs, 
compensatory inflammatory pathways, and the presence of pre-activated circulating 
neutrophils whose proteolytic potential is already established before tissue 
recruitment. This has shifted attention upstream to the neutrophil-DPP-1-protease 
axis. Dipeptidyl peptidase-1 (DPP-1) activates NSPs during neutrophil maturation in 
the bone marrow; its inhibition reduces the protease load of circulating neutrophils 
without broadly suppressing innate immunity. In bronchiectasis, DPP-1 inhibitors 
have demonstrated clinically meaningful reductions in exacerbations and airway 
NSP activity, providing proof of concept for disease modification. In COPD, this 
strategy is biologically compelling, particularly in neutrophil-predominant 
phenotypes, but requires dedicated clinical validation. In asthma, any therapeutic 
role is likely restricted to highly selected T2-low, neutrophil-driven subsets. Future 
progress will depend on biomarker-guided stratification to define where modulation 
of the neutrophil-NSP axis can meaningfully alter disease trajectory. 

Keywords: Bronchiectasis; Chronic obstructive airway diseases; DPP1-Inhibitors; 
Neutrophils. 
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Abstract 

Rationale: The frequent exacerbator phenotype was previously defined using a 
threshold of ≥3 exacerbations per year in bronchiectasis. However, the contribution 
of each prior exacerbation to future risk as well as the influence of severe 
exacerbations and different etiologies and regions remain poorly understood. 

Objectives: To quantify the risk associated with each prior exacerbation of 
bronchiectasis in predicting future exacerbations and severe exacerbations, and to 
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determine whether this association varies across different etiologies and 
geographic regions. 

Methods: We analyzed data from the European Bronchiectasis Registry (EMBARC), 
including 30 countries across Europe and Asia. The association between baseline 
exacerbation history and future exacerbations was tested using negative binomial 
regression over up to 5 years of follow-up. Severe exacerbations were defined as 
those requiring hospitalization. 

Measurements and main results: A total of 19 324 patients with bronchiectasis were 
included. Each prior exacerbation was associated with an increased risk of 
exacerbations and severe exacerbations. Incidence rate ratio (IRR) for future 
exacerbations was 1.45 (95% CI 1.34-1.58, P < .001) for 1 exacerbation; 1.84 (95% CI 
1.69-1.99, P < .001) for 2 exacerbations; 2.50 (95% CI 2.29-2.73, P < .001) for 3 
exacerbations; and 3.56 (95% CI 3.32-3.82, P < .001) for patients with 4 or more prior 
exacerbations. Additionally, 1 prior severe exacerbation was associated with 
increased risk of exacerbation (IRR = 1.52, 95% CI 1.45-1.60, P < .001) and strongly 
associated with future severe exacerbations (IRR = 3.96, 95% CI 3.71-4.22, P < .001). 
The frequent exacerbator phenotype was consistent across different etiologies and 
geographic regions. 

Conclusions: The frequent exacerbator phenotype is highly consistent across 
patient subgroups and regions. Each prior exacerbation is associated with a 
progressively higher risk, with no definitive threshold-defining high risk. 

Keywords: etiology; exacerbation risk; region. 
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Rheumatoid arthritis (RA) is a prevalent chronic systemic autoimmune inflammatory 
disease that primarily targets synovial joints and periarticular tissues. In RA, 
systemic inflammation has been associated with extra-articular manifestations, 
including pulmonary involvement, which are leading causes of reduced survival. 
Tobacco smoking is a well-established risk factor for anti-citrullinated protein 
antibody (ACPA)-positive RA and is also associated with chronic obstructive 
pulmonary disease, interstitial lung disease (ILD) and lung cancer, the prevalence of 
which is elevated in people with RA. Pulmonary manifestations such as airway 
obstructive disease, ILD and bronchiolitis affect a substantial proportion of people 
with RA. Screening for pulmonary disease, particularly ILD, is gaining emphasis, 
with high-resolution CT recommended based on risk factors including age, sex, 
antibody status and smoking. Despite advances in therapies to effectively manage 
joint inflammation, evidence-based treatments for RA-associated ILD remain limited. 
Chronic obstructive pulmonary disease and bronchiectasis in RA warrant more 
recognition owing to their effect on morbidity and mortality, and should be managed 
in accordance with current international treatment guidelines for these conditions. 
This Review summarizes the pathophysiology of lung involvement in RA, diagnostic 
challenges and evolving management strategies aimed at optimizing patient 
outcomes. 
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Abstract 

Chronic airway diseases, including chronic obstructive pulmonary disease (COPD), 
asthma, and bronchiectasis, impose substantial morbidity and mortality worldwide. 
Precise phenotyping of their complex pathophysiological manifestations is 
essential for effective management. Chest computed tomography (CT) allows 
qualitative and quantitative assessments of emphysema, airway structure, mucus 
plugs, vascular abnormalities, bronchiectasis, and comorbid interstitial lung 
abnormality, making it central to charactering these conditions. From perspectives 
of pulmonologists who use chest CT with guidance from radiologists, this review 
describes the advances in CT image analysis and their implications for patients with 
chronic airway disease. On inspiratory CT, low-attenuation regions reflect 
emphysema and are associated with clinical outcomes in smokers. Airway lumen, 
wall size, branch count, and fractal dimension correlate with disease severity and 
lung function impairment in COPD and asthma. Airway mucus plugs reflect 
inflammatory patterns and are associated with reduced lung function and 
exacerbations; however, mucus plugs are increasingly recognized as a treatable 
trait in the era of biologics treatment. Pulmonary vascular abnormalities are 
quantified using pulmonary artery-to-aorta diameter ratio and small vessel volume 
proportions. Along with chronic symptoms, bronchiectasis is diagnosed 
radiologically by an increased broncho-arterial ratio, absent bronchial tapering, and 
peripheral airway visibility. Although limited spatial resolution precludes direct 
evaluation of small airway disease, air-trapping on expiratory CT or registered 
Inspiratory-expiratory CT allows indirect estimation of small airway disease. Despite 
these advances, many research findings remain unapplied to routine clinical image 
analysis. Radiation exposure is an inherent limitation. Nonetheless, chest CT 
provides greater diagnostic information than chest radiography and is more 
accessible than magnetic resonance imaging and nuclear imaging. Further studies 
are needed to maximize the potential of chest CT for early detection, risk 
stratification, and treatment monitoring in airway disease management. 

Keywords: Asthma; Bronchiectasis; COPD; Computed tomography; Imaging; 
Mucus plug. 
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Abstract 

Introduction: chronic respiratory infections represent a significant source of global 
morbidity and mortality, especially among individuals with structural lung diseases 
or compromised defenses. Emerging evidence highlights the role of environmental 
factors, such as climate change, air pollution, and urbanization, in the epidemiology 
and progression of these infections. 
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Areas covered: This review synthesizes current research on the interactions 
between climate conditions, pollution, and urbanization in bronchiectasis, cystic 
fibrosis, nontuberculous mycobacterial (NTM) pulmonary disease, and chronic 
pulmonary aspergillosis. A search of relevant medical literature in the English 
language was conducted in Medline/PubMed, EMBASE and Scopus up to January 
2026.Increases in temperature, fluctuations in humidity, extreme weather events 
(e.g. heatwaves, floods, and cold spells), and elevated concentrations of particulate 
matter contribute to both pathogen proliferation and increased host susceptibility, 
which impact the severity and incidence of chronic respiratory infections, 
particularly those caused by environmental pathogens such as non-tuberculous 
mycobacteria and Aspergillus spp. respiratory infections. Higher urban density and 
changes in microbial ecosystems further enhance transmission and chronicity. 

Expert opinion: Understanding the complex interactions between environmental 
stressors and respiratory health and incorporating environmental risk assessment 
into clinical practice and public health policy is crucial for reducing disease burden 
in the context of accelerating climate change. 

Keywords: Bronchiectasis; aspergillosis; climate; cystic fibrosis; non-tuberculous 
mycobacteria; pollution; urbanization; weather. 
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Abstract 

Bronchiectasis represents in frequency the third chronic inflammatory airway 
disease after chronic obstructive pulmonary disease (COPD) and asthma. It is 
produced by more than one hundred causes, both pulmonary and extrapulmonary. 
Despite advances in recent years in the understanding of this condition and the 
publication of several national and international guidelines on its management, in 
most cases the etiology remains unknown. Among the identified etiological forms, 
post-infectious and post-tuberculous are the most frequent. It is also striking how 
bronchiectasis associated with COPD and severe asthma has been progressively 
increasing over the years, probably due to greater awareness among healthcare 
professionals of the importance of such associations and the wider use of chest 
computed tomography (the diagnostic method of choice for bronchiectasis from a 
radiological perspective). However, it is remarkable, according to data obtained 
from national and international bronchiectasis registries, the considerable 
geographic heterogeneity in their etiology. Thus, in socially disadvantaged regions 
or in those with poorer healthcare access, post-infectious and particularly post-
tuberculous forms clearly predominate. It is always necessary to perform the 
appropriate complementary tests, as highlighted in all bronchiectasis guidelines, to 
exclude at least the treatable etiologies (treatable trait), since this is undoubtedly 
associated with a better patient prognosis. 

Keywords: Asthma; Bronchiectasis; COPD; Etiology; Infection; Registry. 
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