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Abstract 

Rationale: Airway mucus plugs are a prognostic marker in moderate-to-very severe 
chronic obstructive pulmonary disease (COPD), but their association with 
respiratory outcomes has been insufficiently evaluated among participants with 
preserved spirometry and asymptomatic COPD. 

Objectives: To investigate the association between mucus plugs and respiratory 
outcomes among participants with COPD and with preserved spirometry. 
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Methods: This prospective community-based cohort study was conducted in China, 
from July 2019 to September 2024. Eligible participants completed baseline 
questionnaires, spirometry, and chest CT with follow-up. Mucus plugs were 
categorized as affecting 0, 1-2, or ≥ 3 lung segments. Respiratory outcomes 
included exacerbations, lung function decline, and spirometry-defined COPD 
development. 

Measurements and main results: Overall, 1,939 participants (COPD: 847; preserved 
spirometry: 1,092) were included, and 1,740 (89%) completed the 3-year follow-up. 
Among participants with preserved spirometry, those with 1-2 or ≥ 3 mucus plugs 
had a higher exacerbation risk (RR 1.22, 95%CI 1.01-1.48; RR 1.42, 95%CI 1.11-1.81, 
respectively) than those without mucus plugs. Participants with ≥3 mucus plugs 
had a higher risk of spirometry-defined COPD development (18.2% vs. 7.6%, RR 
1.71, 95%CI 1.05-2.78) and faster annual decline in FEV1/FVC than those without 
mucus plugs. Among participants with COPD, with mild-to-moderate COPD, or with 
asymptomatic COPD, the presence of ≥ 3 mucus plugs were associated with a 
higher total and moderate-to-severe exacerbation risk. 

Conclusions: Baseline airway mucus plugs potentially associated with future 
exacerbations in participants with preserved spirometry and COPD, and may 
suggest an increased risk of spirometry-defined COPD development in those with 
preserved spirometry. 

Keywords: chronic obstructive pulmonary disease; exacerbation; lung function; 
mucus plugs; preserved spirometry. 
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Abstract 

Pulmonary drug delivery systems have gained increasing attention as an effective 
strategy for the treatment of both respiratory and systemic diseases by enabling 
targeted, noninvasive, and efficient drug administration through the lungs, with 
advantages including rapid onset of action, lower drug doses, and reduced 
systemic adverse effects. Despite these advances, challenges related to formulation 
stability, aerosol performance, lung clearance mechanisms, and regulatory approval 
remain. This review explores advanced pulmonary drug delivery systems, with 
emphasis on the anatomical, physiological, pharmaceutical, and device-related 
factors that influence aerosol deposition and therapeutic performance. The review 
examines key mechanisms of particle deposition such as inertial impaction, 
gravitational sedimentation, Brownian diffusion, interception, and electrostatic 
interactions, and advanced pulmonary drug carrier systems, including liposomes, 
nanoparticles, large porous particles, dendrimers, polymeric micelles, 
biodegradable polymers, and lactose-based dry powder platforms, which enhance 
drug stability, controlled release, lung retention, and site-specific targeting. The 
review further summarizes advances in particle engineering technologies and 
common and advanced inhalation devices, including pressurized metered-dose 
inhalers, dry powder inhalers, nebulizers, soft mist inhalers, and smart inhaler 
platforms. Clinical applications of pulmonary drug delivery extend beyond asthma 
and chronic obstructive pulmonary disease (COPD) to include cystic fibrosis, 
pulmonary infections, and pulmonary arterial hypertension, while emerging 
applications in tuberculosis, diabetes, vaccination, gene therapy, and cancer 
continue to be investigated. Future directions include personalized pulmonary 
medicine, inhaled biologics and mRNA therapeutics, environmentally sustainable 
inhaler technologies, artificial intelligence-assisted formulation and device 
optimization, and evolving regulatory frameworks. Advancements in pulmonary 
drug delivery technologies may focus on improving drug targeting, optimizing 
therapeutic performance, and broadening their application in modern clinical 
practice. 

Keywords: Inhalation devices; Nanoparticles; Nebulizer; Particle engineering; 
Particle technology; Pressurized metered-dose inhalers; Pulmonary drug delivery. 
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Abstract 

Rationale: Intermediate endpoints that predict lung function decline are needed to 
improve the efficiency of clinical trials in chronic obstructive pulmonary disease 
(COPD). 

Objectives: To test if one-year progression of quantitative computed tomography 
(QCT) measures predicts subsequent FEV₁ decline. 

Methods: SPIROMICS recruited individuals with ≥ 20 pack-years smoking history 
with or without COPD and nonsmoking controls who underwent four annual and a 
later fifth visit. We analyzed chest CT scans at visits one and two for machine-
learned CT emphysema subtypes (combined bronchitic-apical emphysema [CBaE], 
diffuse emphysema) and standard QCT measures of emphysema (percent 
emphysema-950HU, 15th percentile HU, volume-adjusted lung density), airways, 
functional small airways, hyperinflation, parenchymal texture and vasculature. 
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Linear mixed-effects models evaluated associations between one-year QCT 
measure changes and FEV₁ decline from visits two through five, adjusting for 
demographics, site, enrollment group, baseline QCT value, and time-varying 
anthropometrics and smoking. 

Measurements and main results: Among 880 participants (43% mild/moderate 
COPD, 17% severe COPD, 29% smoking controls, 11% nonsmoking controls), FEV₁ 
declined -30.4mL/year (95% CI: -34.5, -26.3). A standard deviation (SD) one-year 
increase in CBaE and diffuse emphysema predicted an accelerated decline in FEV1 
of - 4.2 mL/year (95% CI: -8.3, -0.2) and -6.2 mL/year (95% CI: -10.7, -1.8), 
respectively. Changes in standard QCT emphysema measures also predicted 
change in FEV1 decline, but only CBaE and diffuse emphysema remained 
independently predictive of accelerated FEV1 decline when all were considered 
together. 

Conclusions: One-year progression of CT emphysema subtypes predicted 
accelerated FEV₁ decline, supporting their potential use as intermediate endpoints 
in COPD trials. 

Keywords: COPD; Emphysema; Lung function. 

© The Author(s) 2026. Published by Oxford University Press on behalf of the 
American Thoracic Society. 
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pulmonary disease (COPD) are limited. This study assessed the real-world impact of 
mepolizumab initiation in patients with asthma and concurrent COPD. 

Methods: Retrospective, longitudinal analysis from the US Komodo Research 
claims database (January 2016-June 2023). Eligible patients (aged ≥ 12 years; ≥ 2 
mepolizumab claims) had ≥ 1 asthma claim and were categorized as asthma with 
concurrent COPD (≥ 1 COPD claim) or asthma only. Outcomes assessed in the 12 
months post- versus 12 months pre-mepolizumab initiation included annualized 
exacerbation rates, oral corticosteroid (OCS) dispensing and burst rates, and 
asthma- and COPD-related healthcare resource utilization (HCRU), and healthcare 
costs. 

Results: A total of 2106 patients had asthma with concurrent COPD; 4674 asthma 
only. The annualized rate of exacerbations decreased by 50% post- versus pre-
mepolizumab in patients with asthma and concurrent COPD {rate ratio [95% 
confidence interval (CI)]: 0.50 [0.48, 0.53]; P < 0.001}, and by 49% in patients with 
asthma only [0.51 (0.49, 0.53); P < 0.001]. The relative reduction [rate ratio (95% 
confidence interval)] in hospitalization-defined exacerbations was 52% [0.48 (0.42, 
0.54); P < 0.001] and 41% [0.59 (0.52, 0.67); P < 0.001] in the asthma with concurrent 
COPD and asthma-only cohorts, respectively. Relative reductions of between 36 and 
44% in OCS dispensing and bursts were observed across both cohorts (P < 0.001); 
relative reductions of 42-49% were observed across both cohorts in HCRU, 
including in hospitalizations and emergency room visits (P < 0.001). Mean total 
healthcare costs per patient per year in the asthma with concurrent COPD cohort 
were $11,770 (30,663) post- versus $23,771 (66,737) pre-mepolizumab initiation, 
corresponding to a cost difference (95% CI) of $-12,001 (-14,816, -9,186) (P < 0.001). 

Conclusion: In this analysis of a large US claims database, mepolizumab reduced 
exacerbations and overall disease burden in patients with asthma and concurrent 
COPD. 

Keywords: Anti-IL-5; Biologics; Claims database analysis; Exacerbations; 
Healthcare resource utilization; Retrospective cohort study. 
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Background: Pulmonary artery (PA) dilation on CT has been associated with 
pulmonary hypertension (PH) in subjects without lung disease using outdated PH 
criteria. The relationship between PA size and PH in chronic lung disease is unclear. 

Research question: Is PA size associated with PH in subjects with chronic lung 
disease, and does association differ by disease etiology? 

Methods: PA diameter and PA/aorta ratio (PA/A) were measured on CT for all group 
3 PH subjects and comparators in the PVDOMICS Cohort. Subjects were 
categorized into obstructive, interstitial, or non-parenchymal subgroups. Mean PA 
pressure (mPAP) was measured on right heart catheterization. Associations and 
diagnostic performance were assessed using multivariable linear and logistic 
regression and receiver operating curve analysis. 

Results: Among 252 subjects (81 obstructive, 125 interstitial, 46 non-parenchymal), 
PA size associated with PH (Q3 vs Q1 OR 4.30 [2.32-8.00] for diameter, 5.66 [2.86-
11.18] for PA/A) and mPAP (ρ = 0.516 for diameter, 0.494 for PA/A; p < 0.001) and 
possessed moderate ability to detect PH (AUC 0.794 for diameter, 0.765 for PA/A). 
Association between PA/A and mPAP was strongest in non-parenchymal subjects 
(ρ = 0.750) and weakest in interstitial subjects (ρ = 0.373). PA/A diagnostic 
performance was lower in interstitial subjects (AUC 0.704) than in obstructive (AUC 
0.865) and non-parenchymal (AUC 0.822) subjects. PA dilation between Q1 and Q3 
mPAP was lower in interstitial (3.9 [95% CI 2.3-5.4] mm) compared to obstructive 
(4.9 [2.4-7.4] mm) and non-parenchymal (4.8 [1.8-7.8] mm) subjects. 

Keywords: chronic obstructive pulmonary disease; computed tomography; 
diagnostic imaging; interstitial lung disease; pulmonary hypertension. 
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Abstract  

in English, French 

Asthma and Chronic Obstructive Pulmonary Disease (COPD) are the most prevalent 
chronic respiratory diseases in Switzerland, but their diagnosis remains 
challenging. Recent updates in international management guidelines have led to 
revisions in diagnosis, classification, and therapeutic management. In asthma, 
diagnostic criteria and exams are better defined and hierarchized, biologic therapies 
currently play a central role in severe asthma management, and salbutamol reliever 
monotherapy is no longer recommended. In COPD, GOLD guidelines have 
simplified their patient stratification into 3 categories (A, B, and E) and a single 
moderate exacerbation is now sufficient for inclusion in the high exacerbation risk 
group (E). Exacerbation severity is now graded according to the Rome proposal 
framework. 
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Abstract 

Iron is an essential micronutrient, but its redox reactivity also renders it potentially 
toxic. The lungs are particularly vulnerable to iron-dependent oxidative injury due to 
continuous exposure to high oxygen tension, environmental particles, and 
microbial pathogens. Pulmonary iron homeostasis is therefore tightly regulated at 
systemic, cellular, and local levels through coordinated actions of transferrin, 
ferritin, ferroportin, hepcidin, and the iron responsive element/iron regulatory 
protein system. Disruption of these pathways contributes to a broad spectrum of 
pulmonary diseases. In COPD, asthma, idiopathic pulmonary fibrosis, pulmonary 
arterial hypertension, infectious lung diseases, and lung cancer, iron dysregulation 
promotes oxidative stress, ferroptosis, inflammation, aberrant repair, vascular 
remodelling, or pathogen persistence. Notably, systemic iron deficiency may 
coexist with local pulmonary iron overload, highlighting the compartmentalised 
nature of lung iron metabolism. Emerging experimental and clinical evidence 
suggests that therapeutic manipulation of iron availability through supplementation, 
chelation or targeting iron-dependent pathways may be beneficial in selected 
contexts. A deeper mechanistic understanding and improved biomarkers will be 
essential for developing disease-specific iron-modulating strategies. 
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Abstract 

Background: Ocular adverse events (OAEs) are a clinical concern among patients 
with asthma receiving biologic therapy. Although dupilumab is associated with 
OAEs in atopic dermatitis (AD), its comparative ocular safety versus interleukin-5 
(IL-5) inhibitors in asthma remains unclear. 

Objective: To compare the risk of OAEs between dupilumab and IL-5 inhibitors in 
adults with asthma using a target trial emulation framework. 

Methods: This retrospective cohort study utilized the TriNetX US Collaborative 
Network (2018-2025) to identify adults with asthma initiating dupilumab or IL-5 
inhibitors (mepolizumab or benralizumab), excluding those with OAEs within the 12 
months before treatment initiation. After 1:1 propensity score matching, the 
composite outcome of OAEs was assessed. Adjusted hazard ratios (aHRs) were 
estimated using Cox proportional hazards regression over a 6-month follow-up. 

Results: After matching, 7,073 pairs were identified, with few having AD (0.9%) but 
substantial chronic obstructive pulmonary disease (COPD) comorbidity (∼30%). 
Unlike prior studies in AD populations, overall OAE incidence was low in both 
groups, though risk was higher with dupilumab than IL-5 inhibitors (2.6% vs 2.1%; 
aHR, 1.25; 95% CI, 1.01-1.55). Conjunctivitis risk was also higher (1.5% vs 1.1%; 
aHR, 1.38; 95% CI, 1.03-1.86), whereas no significant difference was observed for 
dry eye syndrome (aHR, 1.15; 95% CI, 0.80-1.66). Subgroup analyses showed no 
evidence of effect modification by age, sex, allergic rhinitis, or COPD status (all P 
for interaction >.05), although risk was higher among younger adults for OAEs and 
among younger and male adults for conjunctivitis. Findings were generally 
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consistent, though significance was not retained after excluding patients with AD, 
hypereosinophilic syndrome or Sjögren's syndrome (aHR, 1.23; 95% CI, 0.98-1.54) or 
among persistent biologic use (aHR, 1.29; 95% CI, 0.87-1.93). 

Conclusion: Dupilumab was associated with a modestly higher, but overall 
infrequent, risk of OAEs than IL-5 inhibitors in asthma over 6 months (2.6% vs 
2.1%), a rate substantially lower than the 8-28% previously reported in AD 
populations. This risk, driven primarily by conjunctivitis, was most pronounced 
among younger adults, men, and patients with comorbid AD, suggesting that AD 
may also contribute to this adverse effect. Continued ocular monitoring is 
warranted, particularly in these subgroups. 

Keywords: Asthma; Dupilumab; IL-5 inhibitors; Ocular adverse events; Real-world 
evidence; Target trial emulation. 

Copyright © 2026. Published by Elsevier Inc. 
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Abstract 

Physical inactivity is a defining feature in chronic obstructive pulmonary disease 
(COPD) and is strongly associated with adverse clinical outcomes, including 
exacerbations, hospitalizations, and mortality. Increasing evidence suggests that 
inactivity is not merely a consequence of respiratory impairment but may actively 
contribute to disease progression and the development of frailty. This review 
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examines the mechanisms underlying physical inactivity in COPD, its clinical 
implications, and current strategies for its assessment and management. Physical 
inactivity arises from a complex interplay between ventilatory limitation, skeletal 
muscle dysfunction, systemic inflammation, and behavioral factors, and it often 
develops early in the disease course, independently of airflow limitation. Recent 
studies have identified distinct inactivity phenotypes and highlighted the 
importance of total daily movement, including light-intensity activity. Importantly, 
physical inactivity plays a central role in the transition toward sarcopenia and 
frailty, contributing to a reduced physiological reserve and an increased 
vulnerability to adverse outcomes. Although interventions such as pulmonary 
rehabilitation and activity coaching can improve exercise capacity and short-term 
activity levels, their long-term effectiveness remains limited. These findings 
highlight the need for earlier, personalized, and multimodal approaches. Targeting 
physical inactivity represents a promising strategy to modify disease trajectory and 
improve long-term outcomes in patients with COPD. 

Keywords: COPD; Disability; Exercise; Frailty; Muscle dysfunction; Outcome; 
Physical activity; Rehabilitation; Sarcopenia. 
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Abstract 

Large-scale quality improvement programmes (QIPs) have diverse factors that may 
influence their success and can undergo rapid changes throughout their lifecycle. 
The COllaboratioN on QUality improvement initiative for achieving Excellence in 
STandards of COPD care (CONQUEST) programme has recently been implemented 
in primary care practices in the UK. The CONQUEST programme aims to identify 
patients with already diagnosed and undiagnosed COPD at high risk of COPD-
related adverse outcomes and optimize their management. CONQUEST has been 
successful in identifying COPD patients who may represent an outsized opportunity 
to improve patient outcomes and healthcare utilization, whilst focusing on relatively 
few patients per primary care practice. This paper reviews the steps involved in 
implementing CONQUEST in the UK, focussing on the challenges encountered, the 
solutions used to overcome these challenges barriers, and the lessons learned for 
the implementation of QIPs more widely. Key lessons from this process include that 
QIPs need to be designed with the flexibility to adapt to multiple and different local 
contexts, that early monitoring of data across the lifecycle of a QIP allows efficient 
detection of issues and troubleshooting, and that planning for allocation of limited 
resources to a QIP is essential for real-world implementation. The problems and 
solutions described here are applicable to QIPs in a wide variety of high-risk 
diseases and different healthcare settings. 

Keywords: chronic disease; implementation; primary care; quality improvement. 
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Abstract 

Background: The Emphysema Severity Index (ESI) is a recently developed 
parameter describing the curvilinear shape of the expiratory flow/volume curve to 
evaluate the emphysema contribution to airflow obstruction (AO), as observed in 
COPD patients and geriatric populations. The aim of the present study was to 
assess ESI usefulness in respiratory epidemiology studies where spirometry is 
typically the only available objective tool. 

Methods: An adult population sample of Pisa (Central Italy) (n=685, 47.3% male, 
mean age 53.3 years) participated in an epidemiological survey through 
standardised questionnaire and spirometry (2009-2011); information on hospital 
admissions was available up to 2017. The input variables for the ESI computing 
algorithm are peak expiratory flow, forced vital capacity (FVC) and the forced 
expiratory flows at 25%, 50% and 75% of FVC. ESI is a numerical value ranging from 
0 (no emphysema) to 10 (very severe emphysema). Statistics included descriptive 
analyses, Kruskas-Wallis nonparametric test and logistic regression models. 

Results: The ESI mean±sd value was: 1.16±0.78; median (IQR) 0.98 (0.39). The ESI 
was significantly higher in males, ex-smokers, the elderly, subjects with 
asthma/COPD, and in those with limited daily activities, higher number of doctor 
visits and hospital admission for respiratory disease. For each increment of an ESI 
IQR, higher odds of respiratory outcomes, daily activity limitations and use of health 
services emerged in the total sample, but also in subjects without AO. 

Conclusions: ESI represents a potentially valuable indicator in epidemiological 
surveys on the general population and allows early changes in lung function to be 
identified also in subjects without AO, which is valuable for secondary prevention. 

Copyright ©The authors 2026. 
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Abstract 

Background: We explored the efficacy of AS01E-adjuvanted respiratory syncytial 
virus prefusion F protein-based vaccine (adjuvanted RSVPreF3) in subpopulations 
of participants with underlying medical conditions in the multi-country, phase 3 
AReSVi-006 trial (conducted between May 2021 and May 2024). 

Methods: Medically stable ≥60-year-olds were 1:1-randomised to receive one 
adjuvanted RSVPreF3 or placebo dose pre-RSV season 1. In exploratory post hoc 
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analyses in subgroups of participants with underlying conditions (including COPD, 
asthma, diabetes and obesity (body mass index ≥30 kg·m-2)), we evaluated efficacy 
of one vaccine dose against RSV-related lower respiratory tract disease (RSV-
LRTD), RSV-related acute respiratory illness (RSV-ARI) and RSV-ARI-related 
complications (e.g., pneumonia, COPD/asthma exacerbation and cardiovascular 
events). We also evaluated (post hoc) RSV-ARI-related systemic corticosteroid and 
antibiotics use in participants with COPD or asthma. 

Results: The efficacy analyses comprised 12 468 vaccine and 12 498 placebo 
recipients. Efficacy against RSV-LRTD over three RSV seasons was similar among 
participants with COPD (75.1%, 95% CI: 40.2-91.4), asthma (65.8%, 31.0-84.7), 
diabetes (69.8%, 37.5-87.1) and obesity (74.1%, 56.4-85.5) as in the overall study 
population (62.9%, 97.5% CI: 46.7-74.8). Efficacy was also observed against RSV-ARI 
in these subgroups. Efficacy against RSV-ARI-related complications was 74.4% 
(95% CI: 11.2-95.2) in participants with COPD and 60.8% (-9.9-88.7) in those with 
asthma. Among participants with COPD, 15.4% (1.9-45.4) of RSV-ARI episodes in 
vaccine versus 22.4% (12.5-35.3) in placebo recipients were treated with systemic 
corticosteroids, and 46.2% (19.2-74.9) versus 56.9% (43.2-69.8) with antibiotics. 

Conclusions: Post hoc analyses of the AReSVi-006 trial suggest that adjuvanted 
RSVPreF3 may help prevent RSV-ARI, RSV-LRTD and RSV-related complications in 
medically stable older adults with underlying medical conditions like COPD and 
asthma. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) and type 2 diabetes 
mellitus (T2DM) are both associated with bone fragility through distinct 
mechanisms. COPD is characterized by accelerated bone resorption, whereas T2DM 
is associated with impaired bone quality despite preserved bone mineral density. 
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Research question: Does COPD confer greater skeletal hazards than T2DM, and 
does concomitant COPD and T2DM further increase the risks of osteoporosis and 
fractures? 

Study design and methods: We conducted a nationwide retrospective cohort study 
using Taiwan's National Health Insurance Research Database. Propensity score 
matching was applied to construct three comparison cohorts of patients with T2DM, 
COPD, and concomitant COPD and T2DM. Adjusted hazard ratios (aHRs) for 
incident osteoporosis, major osteoporotic fractures (MOF), and site-specific 
fractures were estimated using multivariable Cox proportional hazards models after 
adjustment for demographic characteristics, comorbidities, and medication use. 

Results: Compared with T2DM, COPD was associated with a significantly higher 
hazard of osteoporosis (aHR, 1.51; 95% CI, 1.35-1.69). Patients with concomitant 
COPD and T2DM also had higher hazards of osteoporosis (aHR, 1.39; 95% CI, 1.23-
1.57), MOF (aHR, 1.19; 95% CI, 1.08-1.32), spine fractures (aHR, 1.35; 95% CI, 1.16-
1.58), and radioulnar fractures (aHR, 1.21; 95% CI, 1.02-1.43) than patients with 
T2DM alone. In contrast, osteoporosis and fracture risks were comparable between 
patients with concomitant COPD and T2DM and those with COPD alone. Subgroup 
analyses identified significant effect modification by sex, with the association 
between COPD and osteoporosis being stronger in men than in women. 

Interpretation: COPD is significantly more toxic to the skeleton than T2DM, and their 
coexistence amplifies fracture susceptibility compared to T2DM alone. Importantly, 
male patients with COPD represent a distinctly vulnerable population, exhibiting a 
pronounced susceptibility to disease-induced bone loss. Clinicians must prioritize 
early and targeted osteoporosis screening for COPD patients, especially men. 

Keywords: Bone Fragility; Chronic Obstructive Pulmonary Disease; Major 
Osteoporotic Fractures; Osteoporosis; Type 2 Diabetes Mellitus. 
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Abstract 

Objective: Examine the prevalence of low-dose CT (LDCT) biomarkers for 
cardiovascular disease (CVD) (coronary artery calcium [CAC]) and chronic 
obstructive pulmonary disease (emphysema) in asymptomatic lung cancer 
screening (LCS) participants and its association with downstream care and social 
determinants of health (SDoH). 

Methods: In this retrospective NYC health-system study, LDCT reports of LCS 
enrollees with baseline LDCT (2015-2022) were reviewed for emphysema and CAC. 
Cardiopulmonary care within 12 months was compared using McNemar's chi-
squared test. Newly received care was compared between participants with and 
without CAC and emphysema using chi-square or Fisher exact tests. Associations 
with demographic and area-level characteristics were assessed using logistic 
regression. 

Results: Among 2,361 participants (median age, 64; 52% male), emphysema was 
identified in 76.7% and CAC in 65.1%. Post-LDCT, pulmonary care increased from 
24.4% to 45.8% and cardiovascular care from 42.6% to 63.3% (p<0.001). Lower ZIP-
level median household income (aOR, 1.57 [95% CI, 1.22-2.02]) and greater food 
insecurity (1.52 [1.20-1.94]) were associated with higher odds of emphysema (both 
p<0.001); no SDoH was associated with CAC. Among those with emphysema, high-
poverty ZIP residence (1.74 [1.25-2.42], p<0.001) was associated with higher odds of 
post-LDCT pulmonary care; among those with CAC, lower ZIP-level educational 
attainment (0.76 [0.60-0.98]; p=0.033) was associated with lower odds of post-LDCT 
cardiovascular care. 

Discussion: Emphysema and CAC are highly prevalent and associated with 
increased post-LDCT cardiopulmonary care; however, future studies are needed to 
determine whether increased utilization improves clinical outcomes. SDoH were 
associated with emphysema burden and patterns of post-LDCT care, underscoring 
the need for equitable care pathways. 

Copyright © 2026. Published by Elsevier Inc. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a heterogeneous disorder in 
which spirometry reflects airflow limitation but incompletely captures the 
underlying structural injury. Patients with similar spirometric impairment may have 
markedly different patterns of emphysema, small-airway disease, and pulmonary 
vascular involvement. Computed tomography (CT) can visualize these abnormalities 
in vivo and may detect structural changes before overt airflow limitation develops. 
This narrative review examined whether CT-derived imaging markers provide 
clinically meaningful information beyond spirometry, particularly for phenotyping, 
early structural detection, prognostic enrichment, and selective clinical decision 
support. A focused narrative review of diverse publications in PubMed, published 
between January 2000 and April 2025, was conducted using COPD-related MeSH 
terms and free-text keywords. Across the reviewed literature, emphysema, 
quantified by low-attenuation area and emphysema index, and air-trapping 
measures showed consistent associations with expiratory volume measures and 
identified structural abnormalities in symptomatic smokers with preserved 
spirometry. Airway wall metrics such as wall area percentage distinguished airway-
predominant phenotypes and were associated with airflow limitation and chronic 
bronchitis. CT vascular markers, including small-vessel cross-sectional area and 
the pulmonary artery-to-aorta ratio, reflected microvascular disease; a pulmonary 
artery enlargement to aorta ratio greater than 1 independently predicted severe 
exacerbations. Xenon CT and dual-energy CT added regional ventilation and 
perfusion information but remain investigational. CT imaging markers add 
complementary structural, phenotypic, and prognostic information beyond 
spirometry for established COPD and pre-COPD. Their most supported current role 
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is phenotypic characterization and prognostic enrichment in selected clinical 
settings, whereas advanced functional CT techniques remain research tools. 
Routine CT for all patients is not supported by current Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) guidance. 
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Abstract 

Background: Eosinophilic chronic obstructive pulmonary disease (COPD) is marked 
by type 2 inflammation, affects more than one-third of people with COPD, and is 
linked to exacerbation risk and corticosteroid responsiveness. The prevalence and 
clinical significance of allergic sensitization and elevated immunoglobulin E (IgE) in 
this subtype are not well understood. 

Methods: We analyzed baseline data from 174 former smokers with eosinophilic 
COPD enrolled in a randomized trial. Participants underwent skin prick testing for 
14 regional aeroallergens and total serum IgE measurement. Allergic sensitization 
was defined as ≥1 positive skin test; elevated total IgE as ≥100IU/mL. We evaluated 

https://pubmed.ncbi.nlm.nih.gov/42766492/
https://pubmed.ncbi.nlm.nih.gov/42734898/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Denoncourt+CM&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Elfeshawy+MF&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Ni+W&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Synn+AJ&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Synn+AJ&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Nassikas+NJ&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Morej%C3%B3n-Jaramillo+PE&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Schortmann+SJ&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Schortmann+SJ&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Phipatanakul+W&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Rebuli+ME&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Rice+MB&cauthor_id=42734898
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-23-full-view-affiliation-2
https://doi.org/10.15326/jcopdf.2026.0770
https://libkey.io/libraries/2561/pmid/42766492


the prevalence of sensitization and elevated IgE, their overlap with asthma and 
seasonal allergies, and associations with self-reported allergen exposures. Logistic 
regression assessed links between atopic conditions, exposures, and sensitization. 
We also examined associations with COPD-related hospitalizations in the past year. 

Results: Among participants (mean age 71.5 years; forced expiratory volume in 1 
second percentage predicted 53.0%), 47.1% had allergic sensitization, 32.5% had 
elevated IgE, and 55.7% had allergic sensitization or elevated IgE. Seasonal allergies 
and asthma were reported by 59.8% and 43.7%, respectively. Among those without 
concomitant asthma, 38.8% had allergic sensitization. Cat ownership was 
associated with cat allergen sensitivity (odds ratio=3.1, 95%: confidence interval 
1.1–8.6). Asthma and IgE were associated with sensitization to multiple allergens. 
Sensitization and IgE were not associated with prior-year COPD hospitalization. 

Conclusion: Allergic sensitization and elevated IgE are common in eosinophilic 
COPD, even without comorbid asthma. These findings support further research into 
the role of environmental allergens in disease progression and management. 

Keywords: COPD; allergic rhinitis; allergic sensitization; eosinophilia; 
immunoglobulin E; seasonal allergies. 

JCOPDF © 2026. 

Supplementary info 

Grants and fundingExpand 

Full text links 

 

Proceed to details  

Cite 

24 

Thorax 

•  

•  

•  

. 2026 Sep 22:thorax-2026-225507. 

doi: 10.1136/thorax-2026-225507. Online ahead of print. 

Associations between accelerated lung function decline and cardiovascular 
outcomes: a systematic review 

Jiaxin Li 1, Yaoyao Qian 1, Jennifer Perret 1, Jingwen Zhang 1, Nur Sabrina 
Idrose 1, Xin Dai 1, Anurika P De Silva 2 3, Shyamali C Dharmage 1, Caroline J 
Lodge # 1, Dinh S Bui # 4 

https://pubmed.ncbi.nlm.nih.gov/42734898/
https://pubmed.ncbi.nlm.nih.gov/42716782/
https://pubmed.ncbi.nlm.nih.gov/42716782/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Li+J&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Qian+Y&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Perret+J&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Zhang+J&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Idrose+NS&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Idrose+NS&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Dai+X&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=De+Silva+AP&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Dharmage+SC&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lodge+CJ&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lodge+CJ&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Bui+DS&cauthor_id=42716782
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=42789746%2C42789236%2C42788667%2C42786546%2C42786523%2C42786440%2C42786303%2C42785424%2C42779315%2C42778207%2C42777916%2C42776605%2C42776041%2C42776026%2C42773460%2C42772467%2C42770200%2C42769809%2C42769451%2C42767594%2C42767479%2C42766492%2C42734898%2C42716782%2C42552543%2C42521643%2C41734305&filter=dates.2026%2F9%2F21-2026%2F9%2F27&sort=date&format=abstract&size=200#search-result-1-24-full-view-affiliation-4
https://doi.org/10.15326/jcopdf.2026.0770
https://libkey.io/libraries/2561/pmid/42734898


Affiliations Expand 

• PMID: 42716782 

• DOI: 10.1136/thorax-2026-225507 

Abstract 

Background: Emerging evidence suggests that lung function decline may be linked 
to cardiovascular disease (CVD), but this has not been synthesised to date. This 
review aims to synthesise the current evidence on accelerated lung function decline 
and cardiovascular outcomes. 

Methods: We systematically searched MEDLINE, Embase and PubMed from 
inception to May 2026 for studies evaluating longitudinal changes in lung function 
in adults in relation to CVD. Study quality was assessed using the Risk Of Bias In 
Non-randomised Studies of Exposure tool, and findings were synthesised 
narratively. 

Findings: Of 6772 studies identified from the search, 15 publications met the 
inclusion criteria: 12 general population cohorts, 2 occupational cohorts and 1 
chronic obstructive pulmonary disease (COPD) cohort. In the general/occupational 
population, accelerated lung function decline was consistently associated with 
increased cardiovascular risk, with a uniformly positive directional trend and HRs 
ranging from 1.07 to 1.36 for forced expiratory volume in 1 s (FEV₁) and 1.06 to 1.33 
for forced vital capacity. Similar trends were observed for CVD-related biomarkers, 
risk factors and subclinical cardiovascular phenotypes (eg, HRs 1.04-1.66 for 
accelerated FEV1 decline). Potential effect modifiers of these associations such as 
smoking were reported. However, the association between accelerated lung 
function decline and CVD mortality in the general population remains inconclusive. 
In two occupational cohorts, lung function decline was associated with higher CVD 
mortality risk (HRs 2.05-2.59). 

Interpretation: In ageing populations, tracking the rate of lung function decline may 
help identify not only those at risk of COPD but also those at risk of CVD. 

Keywords: Respiratory Function Tests; Systemic disease and lungs. 
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Free article 

Abstract 

Background: Chronic obstructive pulmonary disease (COPD) management is 
complex and rapidly evolving. ChatGPT is a large language model (LLM) shown to 
generate treatment plans for chronic conditions, yet its accuracy, usefulness, and 
consistency for COPD remain poorly characterized. This study evaluated the 
accuracy, usefulness, and impact variability of simultaneous ChatGPT-4o 
responses to COPD medication management questions. 

Methods: Five COPD treatment questions were simultaneously entered into 3 
separate computers using ChatGPT-4o during a single session, generating 15 total 
responses. Three residency-trained, board-certified clinical pharmacists rated each 
response across 3 domains—accuracy, usefulness, and impact variability—using a 
3-point ordinal scale (0 to 2) via a 3-round modified Delphi process. Consensus was 
defined a priori as unanimous agreement among all 3 panelists. 

Results: Of 45 response-domain ratings, consensus was achieved in 40 (88.9%). 
Accuracy ranged from poor (0) to good (2), usefulness from somewhat (1) to very 
useful (2), and impact variability from low (0) to high (2). For one question on stable 
COPD pharmacotherapy, all 3 simultaneous responses cited a retired clinical 
practice guideline, resulting in poor accuracy ratings. For 2 questions—treating 
exacerbations and managing a complex case—one response per question was rated 
higher in usefulness than the others. 

Conclusion: Simultaneous ChatGPT-4o responses to identical COPD prompts 
differed materially in accuracy and potential clinical impact. LLM outputs should 
augment rather than replace clinician judgment and must be deployed with current 
guideline grounding and appropriate local oversight. 
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Abstract 

Rationale: Inhaled triple therapy (TT) combining a long-acting beta2-agonist, long-
acting muscarinic antagonist, and inhaled corticosteroid is recommended for 
chronic obstructive pulmonary disease (COPD) patients with frequent 
exacerbations. Despite guideline criteria, TT is often initiated in patients unlikely to 
benefit. 

Objectives: We aimed to characterize trends in the use of TT among COPD patients 
and concordance with guideline recommendations. 

Methods: This observational study used de-identified commercial and Medicare 
Advantage Part D claims from the Optum Research Database (2018–2022). Patients 
≥40 years old with COPD who initiated TT between 2019 and 2022 were included. 
Baseline characteristics, prior respiratory medication use, and exacerbation history 
during the 12-month period before TT initiation (index date) were summarized 
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overall and stratified by calendar year and TT type (single-inhaler TT [SITT] versus 
multiple-inhaler TT [MITT]). A subgroup analysis evaluated maintenance-naive 
initiators, defined as no maintenance inhaler use in the prior 12 months. 

Results: A total of 60,169 patients initiating TT were included. The proportion using 
SITT increased steadily from 53.0% in 2019 to 79.3% in 2022. Most patients (61.9%) 
had a low exacerbation history consistent with the Global initiative for chronic Lung 
Disease (GOLD) group A/B, increasing from 53.0% to 66.0% over the study period. 
Approximately 40% had zero exacerbations in the previous 12 months. One third of 
initiators were maintenance naive. SITT use was associated with significantly higher 
odds of guideline-discordant initiation relative to MITT (adjusted odds ratio 5.04; 
95% confidence interval: 4.76–5.33). 

Conclusion: TT initiation discordant with GOLD recommendations has increased in 
the United States, coinciding with an increase in the use of SITT over the 
corresponding period. 

Keywords: acute exacerbation of COPD; inhaled corticosteroids; long-acting beta2-
agonists; long-acting muscarinic antagonist; triple therapy. 
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Abstract 

Aims: To evaluate if internal jugular vein (IJV) diameter changes, assessed by 
bedside ultrasonography, are associated with the severity and prognosis of Chronic 
Obstructive Pulmonary Disease (COPD) exacerbations, and to determine their utility 
in guiding clinical management in the emergency department. 

Material and methods: This prospective, observational pilot study included 45 
patients presenting to the emergency department with a COPD exacerbation. 
Patients underwent right IJV ultrasonography at presentation and 2 hours post-
treatment. IJV diameters (IJVMAX, IJVMIN, IJVCOMP) and derived collapsibility 
indices (INDEX1, INDEX2) were measured by a single, blinded physician. Outcomes 
analyzed were hospital/ICU admission and 1-month mortality. 

Results: 45 patients (mean age 64.96 years) were included. Following treatment, 
IJVMIN decreased (p=0.026) and collapsibility (INDEX1) increased significantly 
(p=0.002). 1-month mortality (n=4) was associated with higher post-treatment 
IJVCOMP2 (p=0.041). Patients admitted to the ICU (n=9) had significantly higher IJV 
diameters and lower collapsibility indices (p<0.05). For predicting ICU admission, 
IJVMIN (cut-off ≥1,05cm) had an AUC of 0.861 with 86.1% specificity. 

Conclusions: Bedside IJV ultrasonography helps predict severity and monitor 
treatment response in COPD exacerbations. IJV parameters are associated with ICU 
admission and mortality, suggesting they are valuable, non-invasive decision 
support tools for emergency physicians. 
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Abstract 

Background: Multimorbidity has been associated with an increased risk of 
depression. In this systematic review, we aimed to evaluate longitudinal evidence 
on the association between multimorbidity, including specific multimorbidity 
patterns, and the risk of developing depression. 

Methods: We searched Web of Science, PubMed, Embase, PsycINFO, China 
National Knowledge Infrastructure, and Wanfang from database inception to 31 
December 2025. Cohort studies examining the association between multimorbidity 
or multimorbidity patterns and incident depression or depressive symptoms were 
included. Two reviewers independently screened studies, extracted data, and 
assessed study quality using the Newcastle-Ottawa Scale. We employed a narrative 
synthesis approach and presented the results using descriptive forest plots and 
harvest plots. 

Results: A total of 17 longitudinal cohort studies were included, conducted in 
accordance with PRISMA guidelines, with generally high overall quality. 
Multimorbidity was consistently associated with an increased risk of depression, 
and the risk generally increased with the number of chronic conditions. This 
association was relatively stable across genders and populations in different 
countries. Associations varied across multimorbidity patterns. Cardiovascular-
metabolic and respiratory-related patterns showed the most consistent associations 
with depression, whereas evidence for other patterns was limited and less 
consistent. Cardiovascular-metabolic multimorbidity showed a cumulative effect. 
Increasing multimorbidity trajectories may also be associated with subsequent 
depression risk. 

Conclusions: Multimorbidity was longitudinally associated with an increased risk of 
incident depression or depressive symptoms, and this association appeared to vary 
according to disease burden, multimorbidity patterns, and changes in 
multimorbidity over time. Cardiovascular-metabolic patterns, respiratory-related 
patterns, and rapid trajectories of multimorbidity may represent potential high-risk 
features requiring further validation. Future research should standardise definitions 
and pattern identification methods, and further investigate dynamic processes and 
underlying mechanisms to inform early identification, risk stratification, and future 
intervention development for depression. 

Registration: PROSPERO: CRD420261302076. 

Keywords: cohort study; depression; multimorbidity; multimorbidity patterns; 
systematic review. 
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Abstract 

Varying degrees of visual impairment up to complete blindness are widespread and 
represent a public health problem with a highly demarсated escalation. Currently, 
the leading causes of blindness are Diabetic Retinopathy (DR), Age-Related Macular 
Degeneration (AMD), and glaucoma, with an obvious exponential enlargement of 
vulnerable population groups as a result of urbanization followed by lifestyle 
changes and growth of the aging population. Management of these diseases is still 
challenging. The development of intraocular therapy with antiangiogenics or 
Vascular Endothelial Growth Factor inhibitors (anti-VEGF) opens a new avenue in 
eye disease treatment; however, despite these advances, new concerns are raised. 
DR, AMD, and glaucoma represent diseases with bilateral involvement, which 
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underscores a need for oral systemic preventive therapy targeting both eyes 
simultaneously, as a cost-effectively optimized approach. At the same time, there is 
a need for a multi-target drug with preventive and therapeutic potential not only for 
eye diseases, but also for systemic diseases in patients with multimorbidity. 
Continued research has the potential to enhance druggability of the leading causes 
of blindness. A growing body of evidence suggests that metformin, as a drug with 
multimodal activity, has good preventive and therapeutic potential, opening a new 
avenue in ocular pharmacotherapy. 

Keywords: Blindness; diabetic retinopathy; glaucoma; macular degeneration; 
metformin; multimorbidity. 
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Abstract 

Objective: To develop an electronic health record (EHR)-based multimorbidity-
weighted index (eMWI) using computable phenotypes mapped to the Observational 
Medical Outcomes Partnership (OMOP) common data model and previously 
validated physical functioning-based condition weights. 
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Materials and methods: We constructed eMWI from the previously validated MWI, 
which includes 76 chronic conditions weighted by their impact on physical 
functioning. For each condition, we identified validated EHR case algorithms 
through targeted literature search. For conditions without published algorithms, we 
performed chart review validation of ICD-based definitions in UCLA EHR. We 
translated all condition algorithms into OMOP computable phenotypes to enable 
use across harmonized EHR datasets. We applied eMWI to adults ≥18 years with ≥2 
outpatient encounters between 2012 and 2024 in the University of California Health 
Data Warehouse (UCHDW), a harmonized dataset spanning 6 health systems. 

Results: Validated algorithms were available for 53/76 conditions. Chart review 
validation supported ≥1 International Classification of Diseases, Ninth and Tenth 
Revisions (ICD-9 and ICD-10) code definitions for 22/23 remaining conditions. We 
translated 76 condition definitions into OMOP phenotypes and applied eMWI in 
UCHDW. Final sample included 4 672 662 adults with mean ± SD age 46.3 ± 16.8 
years, eMWI 5.66 ± 7.85 (range 0-91), 55.7% female, and 45.5% non-Hispanic White. 
eMWI increased with age and social vulnerability and captured wide distributions 
across population subgroups. 

Discussion and conclusion: eMWI enables scalable implementation of 
multimorbidity measurement in large harmonized EHR datasets. Its weighting to 
physical functioning preserves a person-centered approach while adapting disease 
ascertainment to rich, clinical information in EHRs. eMWI establishes a foundation 
for rigorous comorbidity adjustment, risk stratification, and population health 
research across health systems and harmonized EHR datasets. 

Keywords: OMOP data model; comorbidity; electronic health records; 
multimorbidity measurement. 
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Abstract 

Cardiovascular-kidney-metabolic (CKM) multimorbidity is common among patients 
with heart failure (HF), but its prognostic impact in Chinese patients remains largely 
unclear. We examined the relationship of CKM multimorbidity with adverse 
outcomes and its interaction with guideline-directed medical therapy (GDMT) in 
patients with HF. We classified hospitalized patients with HF by CKM-condition 
count (atherosclerotic cardiovascular disease [ASCVD], chronic kidney disease 
[CKD], and type 2 diabetes [T2D]). Cox models assessed 1-year all-cause death, 
cardiovascular (CV) death, and rehospitalizations. Among patients with HF with 
reduced ejection fraction (HFrEF), subgroup analyses were conducted by GDMT 
use. Among 126,524 patients, 66.4% had at least one CKM condition and 5.1% had 
all three. All-cause death increased with CKM burden; three conditions conferred 
the highest risk (adjusted hazard ratio 2.43, 95% confidence interval [CI] 2.20-2.69) 
versus no CKM conditions. Associations were stronger in HFrEF. Although GDMT 
recipients had lower absolute death rates, associations of CKM multimorbidity with 
all outcomes were generally consistent regardless of GDMT use. CKM 
multimorbidity is common in Chinese patients hospitalized with HF and is 
associated with a worse prognosis. Although GDMT lowered absolute death rates, it 
did not substantially modify the relative associations between CKM multimorbidity 
and subsequent clinical outcomes. 

Keywords: cardiovascular–kidney–metabolic health; death; heart failure; 
medication; rehospitalization. 

© 2026 The Author(s). MedComm published by Sichuan International Medical 
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Abstract 

Background: Body mass index (BMI), the most widely used adiposity metric, cannot 
differentiate fat distribution from lean mass, limiting its prognostic utility. This study 
compared the weight-adjusted waist index (WWI) with BMI, waist-to-height ratio, and 
relative fat mass (RFM) as predictors of all-cause and cardiovascular mortality using 
a z-standard-ized framework. 

Methods: Data from 18 496 adults aged ≥20 years from the National Health and 
Nutrition Examination Survey 2011-2018 were linked to the National Death Index 
through December 31, 2019. Four adiposity indices were z-standardized and 
analyzed using survey-weighted Cox models with sequential adjustment. Dose-
response relationships were assessed using restricted cubic splines, and subgroup 
analyses examined the effect modification by sex, multimorbidity, and estimated 
glomerular filtration rate (eGFR). 

Results: Over a median follow-up of 4.83 years, 976 all-cause and 291 
cardiovascular deaths occurred. Weight-adjusted waist index demonstrated the 
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strongest association with all-cause mortality (hazard ratio [HR] 1.34; 95% CI 1.23-
1.46; P < .001); BMI and RFM did not reach significance. After mutual adjustment, 
WWI retained its association (HR 1.40; P < .001) while BMI did not reach statistical 
significance in the adjusted model. Weight-adjusted waist index showed a linear 
dose-response relationship, contrasting the J-shaped curve of BMI. The association 
was consistent across subgroups but attenuated in participants with eGFR < 60 
(interaction P = .034). 

Conclusion: Weight-adjusted waist index was the strongest independent predictor 
of all-cause and cardiovascular mortality among 4 adiposity indices. Its linear dose-
response relationship, consistency across subgroups, and calculability from waist 
circumference and body weight alone support its use as a practical alternative to 
BMI for mortality risk stratification. 
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Abstract 

Multimorbidity is a growing public health challenge in low- and middle-income 
countries (LMICs), where resource-limited and fragmented health systems impede 
coordinated disease detection and management. Integrated screening offers a 
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promising strategy to improve early detection of communicable and non-
communicable diseases. We mapped the current evidence on integrated screening 
in LMICs, examining models, strategies, diseases, diagnostic tools and contextual 
factors that affect implementation and sustainability. A comprehensive search was 
conducted using the following electronic databases: PubMed, Scopus, Web of 
Science, ProQuest and EBSCOhost following the PRISMA-ScR guidelines. Two 
independent reviewers screened and extracted data, with a third reviewer resolving 
any discrepancies. The methodological quality of the study was appraised using the 
Mixed Methods Appraisal Tool (MMAT, Version 2018). Results were synthesized 
thematically and presented narratively. Out of 5380 studies screened, 17 were 
included, spanning 2012-2025 across 12 countries (13 conducted in Africa, 3 in 
South Asia and 1 in Latin America). They assessed communicable and non-
communicable conditions, including HIV, TB, diabetes, hypertension and 
cardiovascular disease. Integrated screening was delivered via facility-based, 
mobile, community and community health worker-led models across primary 
healthcare and community settings. Five themes emerged: implementation in 
community and healthcare facilities; role of point-of-care diagnostics; health system 
preparedness and workflow alignment; staffing and workforce support; and factors 
influencing sustainability. Integrated multimorbidity screening in LMICs is feasible 
and improves detection, diagnosis and care when supported by trained staff, task 
shifting, community health workers and point-of-care diagnostics. Sustainable 
scale-up needs national alignment, funding and resource mobilization for equitable 
access. 

Keywords: diagnostics; health systems integration; integrated screening; 
multimorbidity; primary healthcare. 
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Abstract 

Objective: This population-based study aimed to investigate the association 
between neighborhood deprivation and the incidence and mortality of lung cancer 
in patients with asthma. 

Methods: This nationwide cohort study included 596,215 individuals aged ≥ 25 years 
with asthma who were followed from 1997 to 2018 in Sweden. Cox proportional 
hazards regression was used to estimate hazard ratios (HRs) and 95% confidence 
intervals (CIs) for lung cancer incidence and mortality associated with 
neighborhood deprivation. All models were stratified by sex and adjusted for 
individual-level characteristics, including age, education level, sociodemographic 
factors, and comorbidities. 

Results: Neighborhood deprivation was independently associated with both lung 
cancer incidence and mortality in patients with asthma, even after adjustment for 
individual-level characteristics. In fully adjusted models, compared with individuals 
living in low-deprivation neighborhoods, those in high-deprivation neighborhoods 
had a significantly elevated risk of lung cancer incidence (HR = 1.37) and mortality 
(HR = 1.40), with more pronounced associations observed in women. Histological 
subtype analyses revealed differential patterns: high deprivation was associated 
with increased risks of adenocarcinoma (HR = 1.19) and large cell carcinoma (HR = 
1.58), whereas squamous cell carcinoma (HR = 1.75) and small cell carcinoma (HR = 
1.65) showed increased risks in both moderate- and high-deprivation 
neighborhoods. 

Conclusion: Neighborhood deprivation may be a critical social determinant of lung 
cancer incidence and mortality among patients with asthma, with effects varying by 
age, sex, and histological subtype. Targeted interventions in deprived communities 
could consider prioritizing high-risk groups, individuals with low educational 
attainment, and those with comorbid chronic obstructive pulmonary disease. 

Keywords: Asthma; Lung cancer; Mortality; Neighborhood deprivation. 
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Abstract 

Work-related asthma (WRA) comprises asthma caused by chemicals in the 
workplace (occupational asthma, or OA) and preexisting asthma made worse by 
chemicals and conditions (work-exacerbated asthma, or WEA). Distinguishing these 
two mechanisms is extremely challenging but imperative for effective health 
management and regulation under global chemical regulations. The Specific 
Inhalation Challenge (SIC) test is considered by clinicians as the gold standard for 
identifying OA. However, an exposure reconstruction exercise based on the case 
study of methyl methacrylate, currently undergoing harmonized classification and 
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labeling within Europe suggests that greater rigor may be needed when conducting 
these tests if false positive results, i.e., from nonspecific irritation are to be avoided. 
Accurate simulation of actual workplace conditions combined with direct 
measurement of peak exposure levels will likely improve test specificity. 

Keywords: Asthma; occupational asthma; occupationally induced asthma; peak 
exposure; respiratory sensitization; work exacerbated asthma. 
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Abstract 

Pulmonary drug delivery systems have gained increasing attention as an effective 
strategy for the treatment of both respiratory and systemic diseases by enabling 
targeted, noninvasive, and efficient drug administration through the lungs, with 
advantages including rapid onset of action, lower drug doses, and reduced 
systemic adverse effects. Despite these advances, challenges related to formulation 
stability, aerosol performance, lung clearance mechanisms, and regulatory approval 
remain. This review explores advanced pulmonary drug delivery systems, with 
emphasis on the anatomical, physiological, pharmaceutical, and device-related 
factors that influence aerosol deposition and therapeutic performance. The review 
examines key mechanisms of particle deposition such as inertial impaction, 
gravitational sedimentation, Brownian diffusion, interception, and electrostatic 
interactions, and advanced pulmonary drug carrier systems, including liposomes, 
nanoparticles, large porous particles, dendrimers, polymeric micelles, 
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biodegradable polymers, and lactose-based dry powder platforms, which enhance 
drug stability, controlled release, lung retention, and site-specific targeting. The 
review further summarizes advances in particle engineering technologies and 
common and advanced inhalation devices, including pressurized metered-dose 
inhalers, dry powder inhalers, nebulizers, soft mist inhalers, and smart inhaler 
platforms. Clinical applications of pulmonary drug delivery extend beyond asthma 
and chronic obstructive pulmonary disease (COPD) to include cystic fibrosis, 
pulmonary infections, and pulmonary arterial hypertension, while emerging 
applications in tuberculosis, diabetes, vaccination, gene therapy, and cancer 
continue to be investigated. Future directions include personalized pulmonary 
medicine, inhaled biologics and mRNA therapeutics, environmentally sustainable 
inhaler technologies, artificial intelligence-assisted formulation and device 
optimization, and evolving regulatory frameworks. Advancements in pulmonary 
drug delivery technologies may focus on improving drug targeting, optimizing 
therapeutic performance, and broadening their application in modern clinical 
practice. 

Keywords: Inhalation devices; Nanoparticles; Nebulizer; Particle engineering; 
Particle technology; Pressurized metered-dose inhalers; Pulmonary drug delivery. 
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Abstract 

Introduction: Mepolizumab reduces exacerbations in patients with asthma but real-
world data on its effectiveness in asthma and concurrent chronic obstructive 
pulmonary disease (COPD) are limited. This study assessed the real-world impact of 
mepolizumab initiation in patients with asthma and concurrent COPD. 

Methods: Retrospective, longitudinal analysis from the US Komodo Research 
claims database (January 2016-June 2023). Eligible patients (aged ≥ 12 years; ≥ 2 
mepolizumab claims) had ≥ 1 asthma claim and were categorized as asthma with 
concurrent COPD (≥ 1 COPD claim) or asthma only. Outcomes assessed in the 12 
months post- versus 12 months pre-mepolizumab initiation included annualized 
exacerbation rates, oral corticosteroid (OCS) dispensing and burst rates, and 
asthma- and COPD-related healthcare resource utilization (HCRU), and healthcare 
costs. 

Results: A total of 2106 patients had asthma with concurrent COPD; 4674 asthma 
only. The annualized rate of exacerbations decreased by 50% post- versus pre-
mepolizumab in patients with asthma and concurrent COPD {rate ratio [95% 
confidence interval (CI)]: 0.50 [0.48, 0.53]; P < 0.001}, and by 49% in patients with 
asthma only [0.51 (0.49, 0.53); P < 0.001]. The relative reduction [rate ratio (95% 
confidence interval)] in hospitalization-defined exacerbations was 52% [0.48 (0.42, 
0.54); P < 0.001] and 41% [0.59 (0.52, 0.67); P < 0.001] in the asthma with concurrent 
COPD and asthma-only cohorts, respectively. Relative reductions of between 36 and 
44% in OCS dispensing and bursts were observed across both cohorts (P < 0.001); 
relative reductions of 42-49% were observed across both cohorts in HCRU, 
including in hospitalizations and emergency room visits (P < 0.001). Mean total 
healthcare costs per patient per year in the asthma with concurrent COPD cohort 
were $11,770 (30,663) post- versus $23,771 (66,737) pre-mepolizumab initiation, 
corresponding to a cost difference (95% CI) of $-12,001 (-14,816, -9,186) (P < 0.001). 

Conclusion: In this analysis of a large US claims database, mepolizumab reduced 
exacerbations and overall disease burden in patients with asthma and concurrent 
COPD. 

Keywords: Anti-IL-5; Biologics; Claims database analysis; Exacerbations; 
Healthcare resource utilization; Retrospective cohort study. 
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Abstract 

Background: Asthma-related deaths, hospitalizations, and ED visits are more 
numerous among low-income communities, yet management guidelines overlook 
this group. Navigators, typically community members trained as health educators 
and advocates, may improve access to care and asthma outcomes. 
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Objective: In a randomized controlled trial, we study whether Navigators who 
identify barriers to health-related social needs (at home or with clinical 
management) lead to improved health in adults with asthma living in low-income 
areas. 

Methods: Over 18 months patients were followed for patient-reported 
outcomes/symptoms and service use (hospitalizations, ED visits, prednisone 
requirement); the first 3 months were observational. Half of patients were 
randomized for a Navigator Home Visit (HV) to identify social needs important for 
the clinician to know the context of patients' lives (e.g., pests, water leaks, 
smokers). Half were randomized to Clinician Feedback (CF): clinicians receive brief 
information on guideline-based symptoms and recommendations, prepared by 
patient/Navigator. All random patients received a Clinical Intervention: Navigator-
guided preparation for, attendance at, and review of recommendations for asthma 
appointments. 

Results: 350 of 369 enrolled were randomized: mean age 45, 88% female, 83% self-
reported Black. As compared to participants with only clinic intervention over 12 
months: participants receiving both HV and clinic intervention improved asthma 
control (-0.47 [95% CI: -0.84 to -0.10]); and participants who had both CF and clinic 
intervention had larger decrease in hospitalizations or ER visits unrelated to asthma 
(-1.05 [95%CI: -1.90 to -0.19] CONCLUSION: By bridging the gaps between 
healthcare and social needs, navigators improve asthma control. 

Keywords: asthma; health care access; health disparities; navigator; social 
determinants of health. 
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Abstract 

Background: Asthma biologics may increase infection risk due to the role of type-2 
(T2) pathways in immune homeostasis. While clinical trials have demonstrated 
favorable safety profiles, limited real-world data exists to support these findings. 

Objective: To characterize the risk of respiratory tract infections associated with 
using asthma biologics. 

Methods: This retrospective matched cohort study utilizing the TriNetX US 
Collaborative Network, a multicenter database of electronic health records, 
examined patients (age ≥6 years) with moderate-to-severe asthma who had 
exposure to an asthma biologic against controls without such exposure. Study 
cohorts were followed for up to 2 years and survival analysis contrasted the 
probability of developing various respiratory tract infections. The hazards ratio (HR) 
quantified the magnitude and direction of this interaction. 

Results: As compared to matched controls, exposure to any asthma biologic was 
not associated with increased hazards of developing respiratory tract infections and 
lower probabilities of developing influenza (HR 0.80, 95% CI=0.69-0.94) and acute 
upper respiratory tract infections (URIs) (HR=0.93, 95% CI: 0.87-0.99). Dupilumab 
exposure was associated with lower probability of developing acute URI (HR=0.79, 
95% CI: 0.69-0.91), pneumonia (HR=0.72, 95% CI: 0.58-0.90), and influenza (HR=0.53, 
95% CI: 0.36-0.80). Anti-IL5 users had relatively fewer acute URIs (HR=0.88, 95% CI: 
0.79-0.97). There was no significant difference in respiratory tract infection risk 
associated with omalizumab or tezepelumab exposure. 

Conclusions: Although further studies focusing on specific pathogens and 
pathways are needed, asthma biologics are not associated with a higher risk of 
respiratory infections. Dupilumab might reduce the risk of certain respiratory tract 
infections. 

Keywords: Asthma; biologics; dupilumab; infection; mepolizumab; omalizumab; 
pneumonia; respiratory tract infections; sinusitis; tezepelumab. 
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Abstract 

Neutrophilic inflammation is increasingly recognized in difficult-to-control asthma, 
chronic rhinosinusitis with nasal polyps (CRSwNP), and allergic rhinitis, but its 
clinical interpretation remains challenging. Neutrophilia may coexist with type 2 (T2) 
inflammation and can also arise from infection, smoking, environmental exposure, 
obesity, treatment effects, or transient exacerbation biology; therefore, it should not 
be equated automatically with a stable non-T2 endotype or corticosteroid 
resistance. This review focuses on how clinicians can identify and act on a clinically 
meaningful neutrophilic treatable trait across the united airway. Direct airway 
assessment, particularly induced sputum in asthma and nasal cytology or tissue 
assessment in upper-airway disease, provides the closest measure of local 
inflammatory phenotype, whereas peripheral blood and soluble biomarkers remain 
supportive rather than interchangeable surrogates. Reproducibility, clinical context, 
and exclusion of secondary causes are essential before assigning therapeutic 
significance to neutrophilia. No neutrophil-specific biologic is currently approved 
for asthma, CRSwNP, or allergic rhinitis. Macrolides provide the clearest clinically 
available bridge in selected patients, but treatment response is not defined by a 
validated neutrophil cutoff. Trials targeting CXCR1/2 or IL-17 pathways demonstrate 
that reducing neutrophilic inflammation does not necessarily translate into 
meaningful clinical benefit, whereas NET- and cGAS-STING-directed strategies 
remain investigational. A practical treatable-trait approach should integrate 
validated coexisting T2 traits, direct airway phenotyping where feasible, evidence-
based or trial-based treatment selection, and longitudinal reassessment of both 
inflammatory phenotype and clinical outcomes. 

Copyright © 2026. Published by Elsevier Inc. 
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Abstract 

Background: Little is known about the clinical outcomes of patients admitted to the 
intensive care unit (ICU) for severe asthma exacerbation requiring ventilatory 
support. 

Research question: Our objectives were (i) to describe the initial presentation, 
therapeutic management and clinical outcomes of adults admitted to the ICU for 
asthma exacerbation requiring ventilatory support and (ii) to identify risk factors for 
a prolonged course and/or fatal outcome. 
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Study design and methods: We conducted a 10-year multicentre (n=21) 
retrospective study in France. All adult patients with asthma admitted to the ICU for 
an exacerbation requiring invasive (IMV) and/or non-invasive (NIV) mechanical 
ventilation were included. The primary endpoint was 'complicated course', a 
composite criterion of death during the ICU stay and/or the need for IMV for ≥7 days. 

Results: From 2010 to 2019, 349 patients were included (women 57%, age 54 (40-65) 
years). Acute respiratory failure was the primary reason for ICU admission. 
However, 12% of patients were admitted following a cardiorespiratory arrest. 
Respiratory tract infections were documented in 36% of patients, with Haemophilus 
influenzae, Streptococcus pneumoniae and Rhinovirus as the predominant 
pathogens. Three-quarters of the patients required IMV, with a median duration of 5 
(3-12) days. One-third underwent NIV as initial ventilatory support, but NIV failed in 
23% of them. In-hospital mortality was 8%. The composite primary endpoint was 
observed in 34% of patients. Multivariable analysis identified Sepsis-related Organ 
Failure Assessment score, pH≤7.3 and a documented respiratory tract infection on 
ICU admission as independent risk factors for a complicated course. 

Conclusions: Exacerbation requiring ventilatory support was associated with a 
substantial burden in adult patients with asthma. Respiratory infection was the 
predominant suspected triggering factor. Respiratory tract infections were 
documented in 36% of patients and were independently associated with a prolonged 
course and/or fatal outcome in the ICU. 

Keywords: Assisted Ventilation; Asthma; Critical Care. 
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Tezepelumab effectiveness in Aspirin-Exacerbated Respiratory Disease: a real-
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Abstract 

Background: Aspirin-exacerbated respiratory disease (AERD) is a severe asthma 
phenotype characterized by chronic rhinosinusitis with nasal polyps and 
hypersensitivity to non-steroidal anti-inflammatory drugs, and is associated with a 
high disease burden. Real-world evidence on the effectiveness of tezepelumab in 
AERD remains limited. 

Objective: To evaluate the effectiveness of tezepelumab in patients with severe 
asthma and AERD in routine clinical practice and to compare outcomes with those 
of patients without AERD. 

Methods: This multicenter retrospective real-world study included patients with 
severe uncontrolled asthma treated with tezepelumab 210 mg every 4 weeks for 12 
months. Clinical, functional, and inflammatory parameters were assessed at 
baseline, 6 months, and 12 months. Outcomes included severe exacerbations, 
emergency department visits, oral corticosteroid (OCS) exposure, asthma control, 
lung function, and clinical remission. Sensitivity analyses using Firth penalized 
logistic regression were performed to account for sparse-data bias. 

Results: Among 157 patients, 23 (14.6%) had AERD. After 12 months, tezepelumab 
was associated with a 70% reduction in severe exacerbations, a 76% reduction in 
emergency department visits, and a 55% reduction in cumulative OCS exposure in 
patients with AERD. Compared with patients without AERD, those with AERD had 
lower severe exacerbation rates (incidence rate ratio [IRR] 0.74, 95% confidence 
interval [CI] 0.57-0.97; p=0.028) and greater reductions in OCS exposure (IRR 0.74, 
95% CI 0.71-0.77; p<0.001). Asthma control improved significantly, whereas lung 
function changes were modest and did not reach statistical significance. Sensitivity 
analyses yielded consistent but imprecise estimates with wide confidence intervals. 

Conclusions: Tezepelumab was associated with clinically meaningful improvements 
in patients with severe asthma and AERD. Although patients with AERD showed a 
trend toward greater clinical benefit than those without AERD, the sensitivity 
analyses precluded definitive conclusions regarding a differential treatment effect. 
These findings support further prospective studies to clarify whether AERD 
identifies a phenotype with enhanced responsiveness to upstream TSLP blockade. 
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Abstract 

Background: Ocular adverse events (OAEs) are a clinical concern among patients 
with asthma receiving biologic therapy. Although dupilumab is associated with 
OAEs in atopic dermatitis (AD), its comparative ocular safety versus interleukin-5 
(IL-5) inhibitors in asthma remains unclear. 

Objective: To compare the risk of OAEs between dupilumab and IL-5 inhibitors in 
adults with asthma using a target trial emulation framework. 

Methods: This retrospective cohort study utilized the TriNetX US Collaborative 
Network (2018-2025) to identify adults with asthma initiating dupilumab or IL-5 
inhibitors (mepolizumab or benralizumab), excluding those with OAEs within the 12 
months before treatment initiation. After 1:1 propensity score matching, the 
composite outcome of OAEs was assessed. Adjusted hazard ratios (aHRs) were 
estimated using Cox proportional hazards regression over a 6-month follow-up. 
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Results: After matching, 7,073 pairs were identified, with few having AD (0.9%) but 
substantial chronic obstructive pulmonary disease (COPD) comorbidity (∼30%). 
Unlike prior studies in AD populations, overall OAE incidence was low in both 
groups, though risk was higher with dupilumab than IL-5 inhibitors (2.6% vs 2.1%; 
aHR, 1.25; 95% CI, 1.01-1.55). Conjunctivitis risk was also higher (1.5% vs 1.1%; 
aHR, 1.38; 95% CI, 1.03-1.86), whereas no significant difference was observed for 
dry eye syndrome (aHR, 1.15; 95% CI, 0.80-1.66). Subgroup analyses showed no 
evidence of effect modification by age, sex, allergic rhinitis, or COPD status (all P 
for interaction >.05), although risk was higher among younger adults for OAEs and 
among younger and male adults for conjunctivitis. Findings were generally 
consistent, though significance was not retained after excluding patients with AD, 
hypereosinophilic syndrome or Sjögren's syndrome (aHR, 1.23; 95% CI, 0.98-1.54) or 
among persistent biologic use (aHR, 1.29; 95% CI, 0.87-1.93). 

Conclusion: Dupilumab was associated with a modestly higher, but overall 
infrequent, risk of OAEs than IL-5 inhibitors in asthma over 6 months (2.6% vs 
2.1%), a rate substantially lower than the 8-28% previously reported in AD 
populations. This risk, driven primarily by conjunctivitis, was most pronounced 
among younger adults, men, and patients with comorbid AD, suggesting that AD 
may also contribute to this adverse effect. Continued ocular monitoring is 
warranted, particularly in these subgroups. 

Keywords: Asthma; Dupilumab; IL-5 inhibitors; Ocular adverse events; Real-world 
evidence; Target trial emulation. 
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Abstract 

Background: Real-world data on inhaled corticosteroid (ICS) reduction after biologic 
initiation in severe asthma are limited. 

Objectives: We assessed high dose (HD)-ICS reduction and its association with 
asthma control, exacerbations, lung function, and fractional exhaled nitric oxide 
(FeNO). 

Methods: Adults in the German Asthma Net registry initiating benralizumab, 
dupilumab, mepolizumab, omalizumab, reslizumab, or tezepelumab with 
documented ICS use and 4-month, 1-, or 2-year follow-up were analyzed. ICS doses 
were converted to beclomethasone dipropionate equivalents (BDE) per GINA and 
reducers were defined by HD-ICS step-down to medium/low-dose ICS during follow-
up and compared to non-reducers. Remission was defined as an Asthma Control 
Test (ACT) ≥20, no exacerbations, and no oral corticosteroids after 1 year of 
biologics. Analyses used adjusted linear, log-linear, and Poisson regression models 
(standard or mixed-effects, as appropriate), along with Kendall's τ and Spearman's 
rank correlation coefficients. 

Results: Among 1,181 patients (1,372 visits; 55 ± 13 years; 57% female), HD-ICS use 
declined from 90.7% to 79.9% over 2 years. Median BDEs dose decreased from 1600 
to 1000 μg (n=287; P=.004). ICS-Reduction was observed in patients with greater 
improvements in ACT, ACQ-5 and mAQLQ than in patients not reducing (all P<.05) 
without worsening exacerbations over 2 years. Reduction after 4 months was 
associated with better FEV1 improvement (all P=.03) but not thereafter; other lung 
function measures improved comparably, except for greater FRC reduction among 
reducers at year 2 (P=.02). FeNO decreased overall, with a smaller 1-year reduction 
among reducers (P = .050). Remission was associated with higher ICS reduction 
rates (year 1: 23.0% vs. 8.7 %, P=.0001; year 2: 26.3% vs. 10.8%, P=.004). Correlation 
analyses largely confirmed the main findings. 

Conclusion: ICS reduction was associated with improved patient-reported 
outcomes without worsening exacerbations, lung function or FeNO. 

Keywords: Asthma control; Biologics; Exacerbations; FeNO; Lung function; 
Registry; Severe Asthma; high dose inhaled Corticosteroids. 
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Abstract 

Rationale: The efficacy of biologics remains debatable in current or ex- smokers 
with severe asthma. 

Objectives: This study aimed to evaluate responses to biologics by smoking 
exposure and to assess variations in management practice across Europe. 

Methods: This was a retrospective real-world study of adults with severe asthma 
from 16 European countries assessed at baseline and after 1-year of biologic 
treatment. Data were collected within the ERS SHARP (Severe Heterogeneous 
Asthma Research-Patient Centred) registry, applying the OMOP Common Data 
Model. 

Measurements and main results: Of the 3,876 adult patients, 2,383 were never-
smokers, 540 ex-smokers (<10 pack-years), 812 (≥10 pack-years), and 141 current-
smokers. In all 4 groups, symptom control (ACT≥20/ACQ≤1.5) improved, frequent 
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exacerbations (≥2/year) decreased, asthma quality of life (AQLQ) improved, and oral 
corticosteroid use decreased. While the starting point sometimes differed, the order 
of magnitude of change was not statistically different between groups. A country-
averaged analysis of the SHARP survey revealed that 29% of participating nations 
reported opposition to prescribing biologics to current smokers, while 59% 
expressed dissatisfaction with current treatment guidelines. 

Conclusion: Our study reveals a lower prevalence of biologic therapy among adults 
with severe asthma who smoke and provides evidence suggesting this practice is 
unwarranted. Former/current smokers who underwent biologic therapy for one year 
responded as effectively as never-smokers. Recognising the complexity of nicotine 
dependence, smoking cessation should remain a central goal in asthma 
management. This study underscores the need for randomized controlled trials in 
smokers to enable more robust and inclusive scientific conclusions and guidelines. 

Keywords: Biologics; Quality of Life; Severe Asthma; Smoking; Treatment 
Outcome. 

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

Background: Asthma is the most common chronic disease in children and is 
associated with reduced physical activity (PA) and impaired quality of life. Despite 
well-established benefits of PA, many children with asthma remain sedentary due to 
fear of symptom exacerbation. 

Objective: The primary objective of this pilot pre-post observational study was to 
describe changes in physical activity and sedentary behavior after participation in 
an Adapted Physical Activity (APA) program integrated into a Therapeutic Patient 
Education (TPE) ("École du Souffle") for children with asthma. 

Methods and settings: This single-center retrospective observational pilot study 
used a pre-post design and included children with asthma who participated in the 
"École du Souffle" TPE program integrating adapted physical activity sessions in 
the Department of General Pediatrics and Pneumo-Allergology at Bicêtre Hospital 
(France) between October 2024 and June 2025. Twenty-five children participated in 
the program: Outcomes included PA level and sedentary time (CAPAS-Q), and 
Pediatric Quality of Life Inventory version 4.0 (PedsQL 4.0). The questionnaires were 
self-assessed by the children, with caregiver assistance when needed. Physical 
capacities were assessed using standardized tests (walking test, flexibility, muscle 
strength). 

Results: Following the APA intervention, the overall physical activity score was 
higher than at baseline (p = 0.026), and out-of-school physical activity increased by 
2.1 points on the CAPAS-Q scale. Sedentary time was significantly lower after the 
intervention. Quality of life improved following the intervention, particularly in 
emotional and social aspects. Physical capacities remained globally stable. 

Conclusion: Participation in an APA program integrated within TPE was associated 
with higher physical activity, lower sedentary behavior, and improved quality of life 
in children with asthma. These findings support the integration of APA within 
pediatric asthma management and highlight the importance of promoting PA 
prescription among healthcare professionals. 

Keywords: Asthma; Asthma, exercise induced; Physical education; Sedentary 
behavior; Training programs. 

Copyright © 2026 The Author(s). Published by Elsevier Masson SAS.. All rights 
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Abstract 

Background: The Emphysema Severity Index (ESI) is a recently developed 
parameter describing the curvilinear shape of the expiratory flow/volume curve to 
evaluate the emphysema contribution to airflow obstruction (AO), as observed in 
COPD patients and geriatric populations. The aim of the present study was to 
assess ESI usefulness in respiratory epidemiology studies where spirometry is 
typically the only available objective tool. 

Methods: An adult population sample of Pisa (Central Italy) (n=685, 47.3% male, 
mean age 53.3 years) participated in an epidemiological survey through 
standardised questionnaire and spirometry (2009-2011); information on hospital 
admissions was available up to 2017. The input variables for the ESI computing 
algorithm are peak expiratory flow, forced vital capacity (FVC) and the forced 
expiratory flows at 25%, 50% and 75% of FVC. ESI is a numerical value ranging from 
0 (no emphysema) to 10 (very severe emphysema). Statistics included descriptive 
analyses, Kruskas-Wallis nonparametric test and logistic regression models. 

Results: The ESI mean±sd value was: 1.16±0.78; median (IQR) 0.98 (0.39). The ESI 
was significantly higher in males, ex-smokers, the elderly, subjects with 
asthma/COPD, and in those with limited daily activities, higher number of doctor 
visits and hospital admission for respiratory disease. For each increment of an ESI 
IQR, higher odds of respiratory outcomes, daily activity limitations and use of health 
services emerged in the total sample, but also in subjects without AO. 

Conclusions: ESI represents a potentially valuable indicator in epidemiological 
surveys on the general population and allows early changes in lung function to be 
identified also in subjects without AO, which is valuable for secondary prevention. 
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Abstract 

Background: Obesity worsens asthma morbidity, but observational associations 
between glucagon-like peptide-1 (GLP-1)-based therapy and respiratory outcomes 
may be confounded by treatment selection. 

Research design and methods: We conducted an active-comparator retrospective 
cohort study in the TriNetX US Collaborative Network across 72 healthcare 
organizations. Adults with body mass index (BMI) ≥30 kg/m2, repeated asthma 
documentation, and subsequent GLP-1-based therapy were compared with patients 
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receiving active non-GLP pharmacologic weight-management therapy. After 1:1 
propensity-score matching, 2,423 patients remained per cohort. Outcomes were 
assessed from day 1 through day 365 after the treatment-aligned index event. 

Results: Recorded asthma exacerbation occurred in 1.7% versus 4.0% (risk 
difference [RD], -2.2%; 95% confidence interval (CI), -3.2% to -1.3%; risk ratio [RR], 
0.438; 95% CI, 0.306-0.626). GLP-1-based therapy was also associated with lower 
systemic glucocorticoid exposure (16.4% vs 23.1%; RR, 0.712), emergency 
department/critical-care utilization (7.1% vs 13.0%; RR, 0.541), and acute respiratory 
failure (0.7% vs 1.8%; RR, 0.364). BMI- and glycated hemoglobin (HbA1c)-restricted 
sensitivity analyses were generally directionally concordant. GLP-1-specific adverse 
events were not systematically assessed. 

Conclusions: GLP-1-based therapy was associated with fewer recorded one-year 
respiratory and utilization events than active non-GLP pharmacotherapy. Residual 
confounding, treatment-persistence uncertainty, and exposure/outcome 
misclassification preclude causal inference. 

Keywords: Asthma; GLP-1 receptor agonists; electronic health records; obesity; 
propensity-score matching; tirzepatide. 
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Abstract 

Background: Airway clearance techniques (ACTs) are required in international 
bronchiectasis (BE) management guidelines, and high-frequency chest wall 
oscillation (HFCWO) is the only ACT with a Centers for Medicare and Medicaid 
Services (CMS) reimbursement guideline. 

Objective: We aimed to compare patient demographics and clinical characteristics 
between BE patients using HFCWO to BE patients not using HFCWO. 

Methods: Bronchiectasis and Nontuberculous Mycobacteria Research Registry 
(2008–2025) data were retrospectively analyzed. Patients were grouped by baseline 
HFCWO use and nonusers were further stratified by selected CMS eligibility criteria 
(productive cough or more than 2 exacerbations per year) and subsequent HFCWO 
utilization. 

Results: Of 5673 patients (median age 69 years), 518 used HFCWO and 5155 did not. 
HFCWO users had higher rates of asthma (31.7% versus 25.3%, P=0.002), 
gastroesophageal reflux disease (48.5% versus 41.9%, P=0.004), primary ciliary 
dyskinesia (5.8% versus 2.1%, P<0.001), allergic bronchopulmonary aspergillosis 
(3.3% versus 1.7%, P=0.013), and nontuberculous mycobacteria (20.1% versus 
15.7%, P=0.011). Symptoms more common in HFCWO users included dyspnea 
(72.1% versus 38.5%), fatigue (61.5% versus 46.8%), cough (90.9% versus 76.6%,), 
and hemoptysis (27.1% versus 19.8%) (all P<0.001). The median modified 
Bronchiectasis Severity Index score was higher in HFCWO users (8 versus 7, 
P<0.001), and HFCWO users more frequently received antibiotics, bronchodilators, 
hypertonic saline, and inhaled and oral corticosteroids, indicating greater disease 
burden. Notably, 58% (2703/4679) of non-HFCWO users appeared to meet selected 
CMS symptom/exacerbation criteria and their characteristics resembled HFCWO 
users. 

Conclusion: These findings suggest areas to explore to standardize BE 
management and motivate clearer treatment guidelines to optimize patient health 
outcomes. 

Keywords: Bronchiectasis and Nontuberculous Mycobacteria Research Registry; 
CMS criteria; bronchiectasis; high frequency chest wall oscillation; nontuberculous 
mycobacteria. 
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Abstract 

Background: Obesity is associated with poorer asthma outcomes and an increased 
risk of exacerbations, but the underlying mechanisms remain incompletely 
understood. Small airway dysfunction (SAD) may represent a key mechanistic link 
between excess body weight and adverse asthma outcomes. 

Methods: In this multicentre observational study, adult patients with asthma 
underwent clinical characterisation, spirometry and impulse oscillometry (IOS). SAD 
was defined using a composite criterion based on small airway resistance 
(frequency dependence of resistance between 5 and 20 Hz (R 5-20)), reactance area 
(AX) and ratio of peripheral airway to total airway resistance ((R 5-20)/R 5). 
Associations between body mass index (BMI), SAD and severe asthma 
exacerbations were assessed using multivariable regression models. Non-linear 
relationships were explored using generalised additive models, and mediation 
analyses quantified the contribution of SAD to the obesity-exacerbation association. 

Results: Among 1169 patients, IOS-defined SAD was significantly more prevalent in 
individuals with BMI ≥30 kg·m-2. Increasing BMI was associated with worse IOS 
parameters (p<0.0001), following a non-linear pattern with steeper deterioration 
beyond BMI values of ∼28-30 kg·m-2. SAD was independently associated with 
obesity (adjusted OR 2.11, 95% CI 1.56-2.86) and with severe asthma exacerbations 
in the previous year (adjusted OR 2.01, 95% CI 1.53-2.65) (both p<0.0001). Mediation 
analyses showed that SAD accounted for 26-41% of the association between 
obesity and exacerbation risk (p=0.004 and p=0.03). Spirometry indices provided 
limited additional information. 
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Conclusion: Oscillometry-defined SAD represents a non-linear functional trait 
underlying the association between obesity and severe asthma exacerbations, 
supporting its clinical relevance in obese patients with asthma and identifying SAD 
as a potential treatable trait. 
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Abstract 

Neutrophilic inflammation is increasingly recognized in difficult-to-control asthma, 
chronic rhinosinusitis with nasal polyps (CRSwNP), and allergic rhinitis, but its 
clinical interpretation remains challenging. Neutrophilia may coexist with type 2 (T2) 
inflammation and can also arise from infection, smoking, environmental exposure, 
obesity, treatment effects, or transient exacerbation biology; therefore, it should not 
be equated automatically with a stable non-T2 endotype or corticosteroid 
resistance. This review focuses on how clinicians can identify and act on a clinically 
meaningful neutrophilic treatable trait across the united airway. Direct airway 
assessment, particularly induced sputum in asthma and nasal cytology or tissue 
assessment in upper-airway disease, provides the closest measure of local 
inflammatory phenotype, whereas peripheral blood and soluble biomarkers remain 
supportive rather than interchangeable surrogates. Reproducibility, clinical context, 
and exclusion of secondary causes are essential before assigning therapeutic 
significance to neutrophilia. No neutrophil-specific biologic is currently approved 
for asthma, CRSwNP, or allergic rhinitis. Macrolides provide the clearest clinically 
available bridge in selected patients, but treatment response is not defined by a 
validated neutrophil cutoff. Trials targeting CXCR1/2 or IL-17 pathways demonstrate 
that reducing neutrophilic inflammation does not necessarily translate into 
meaningful clinical benefit, whereas NET- and cGAS-STING-directed strategies 
remain investigational. A practical treatable-trait approach should integrate 
validated coexisting T2 traits, direct airway phenotyping where feasible, evidence-
based or trial-based treatment selection, and longitudinal reassessment of both 
inflammatory phenotype and clinical outcomes. 

Copyright © 2026. Published by Elsevier Inc. 
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Abstract 

Objective: Neonatal rhinitis represents an underdiagnosed yet potentially serious 
condition in newborns. Standardized diagnostic and treatment protocols remain 
lacking. The objective is to review the current literature on the etiology, diagnosis, 
and management of neonatal rhinitis in infants ≤8 months of age. 

Data sources: PubMed, Medline, Embase, Google Scholar and Sofia (January 1980-
September 2025). 

Review methods: A scoping review was conducted in accordance with PRISMA-ScR 
guidelines. The inclusion criteria targeted studies involving neonates with nasal 
obstruction caused by mucosal edema or inflammatory conditions. Data were 
extracted regarding clinical presentation, diagnostic approaches, therapeutic 
strategies, and outcomes. 

Results: Five key studies were found, including retrospective chart reviews, case 
series, and narrative reports. Across the studies, neonatal rhinitis was consistently 
characterized by mucoid rhinorrhea, nasal congestion, stertor, poor feeding, and 
respiratory distress, often in afebrile newborns. Standard diagnostic tools included 
fibre-optic endoscopy and CT imaging to exclude choanal atresia, pyriform aperture 
stenosis, and other etiologies. Conservative treatment approaches, such as saline 
irrigation, corticosteroid nasal drops (eg, dexamethasone), and nasopharyngeal 
airway placement, were favoured and proved efficient in most cases. Surgical 
intervention and more invasive interventions were reserved for severe or 
nonresponsive cases. 

Conclusion: Neonatal rhinitis is a clinically significant yet undercharacterized 
condition. Although the available evidence is limited, it suggests that conservative 
management, including topical corticosteroids and mechanical airway support, is 
commonly used and associated with favourable outcomes. This scoping review 
identifies gaps and underscores the need for research to better define and guide the 
management of this condition. 

Keywords: choanal; congestion; distress; infants; neonatal; neonate; obstruction; 
rhinitis; rhinorrhea. 
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Allergic rhinitis duration and small-airway dysfunction in adolescents without 
asthma: a cross-sectional impulse oscillometry study 
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Abstract 

Objective: Allergic rhinitis (AR) is a mucosal inflammatory disease increasingly 
viewed within a united-airway framework, yet whether lower-airway function 
deteriorates as AR persists in adolescents without asthma remains unclear. We 
used impulse oscillometry (IOS) to examine the relationship between AR duration 
and small-airway function, and examined serum endocan (endothelial cell-specific 
molecule-1, ESM-1), whose relationship to airway function in AR is unknown, as a 
candidate systemic biomarker. 

Methods: Forty treatment-naïve, aeroallergen-sensitized adolescents (12-17 years) 
with AR and 37 non-atopic controls of comparable age and sex underwent IOS, 
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serum endocan measurement (ELISA, enzyme-linked immunosorbent assay), 
specific immunoglobulin E (IgE) testing, and skin prick testing. Symptoms were 
scored on a visual analog scale, and core IOS indices were expressed as age- and 
sex-adjusted z-scores. 

Results: No IOS parameter differed between patients and controls. However, longer 
AR duration was associated with higher total-airway resistance (zR5 r = 0.323, p = 
0.042) and lower reactance (zX5 r = -0.502, p < 0.001); specific IgE also increased 
with age, duration, and severity. Serum endocan levels were similar in patients and 
controls (median 200.8 vs. 218.8 ng/mL; p = 0.517) and, within the AR group, did not 
correlate with severity, persistence, or IOS parameters. 

Conclusions: Greater oscillometric small-airway dysfunction was associated with 
longer AR duration, supporting the use of IOS to assess lower-airway function in 
adolescents with long-standing AR. Serum endocan did not distinguish patients 
from controls; because paired airway sampling was not performed, whether any 
endocan signal in AR is confined to the airway mucosa remains speculative. 

Keywords: Allergic rhinitis; adolescents; disease duration; endocan; impulse 
oscillometry; small-airway dysfunction. 
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Background: Ocular adverse events (OAEs) are a clinical concern among patients 
with asthma receiving biologic therapy. Although dupilumab is associated with 
OAEs in atopic dermatitis (AD), its comparative ocular safety versus interleukin-5 
(IL-5) inhibitors in asthma remains unclear. 

Objective: To compare the risk of OAEs between dupilumab and IL-5 inhibitors in 
adults with asthma using a target trial emulation framework. 

Methods: This retrospective cohort study utilized the TriNetX US Collaborative 
Network (2018-2025) to identify adults with asthma initiating dupilumab or IL-5 
inhibitors (mepolizumab or benralizumab), excluding those with OAEs within the 12 
months before treatment initiation. After 1:1 propensity score matching, the 
composite outcome of OAEs was assessed. Adjusted hazard ratios (aHRs) were 
estimated using Cox proportional hazards regression over a 6-month follow-up. 

Results: After matching, 7,073 pairs were identified, with few having AD (0.9%) but 
substantial chronic obstructive pulmonary disease (COPD) comorbidity (∼30%). 
Unlike prior studies in AD populations, overall OAE incidence was low in both 
groups, though risk was higher with dupilumab than IL-5 inhibitors (2.6% vs 2.1%; 
aHR, 1.25; 95% CI, 1.01-1.55). Conjunctivitis risk was also higher (1.5% vs 1.1%; 
aHR, 1.38; 95% CI, 1.03-1.86), whereas no significant difference was observed for 
dry eye syndrome (aHR, 1.15; 95% CI, 0.80-1.66). Subgroup analyses showed no 
evidence of effect modification by age, sex, allergic rhinitis, or COPD status (all P 
for interaction >.05), although risk was higher among younger adults for OAEs and 
among younger and male adults for conjunctivitis. Findings were generally 
consistent, though significance was not retained after excluding patients with AD, 
hypereosinophilic syndrome or Sjögren's syndrome (aHR, 1.23; 95% CI, 0.98-1.54) or 
among persistent biologic use (aHR, 1.29; 95% CI, 0.87-1.93). 

Conclusion: Dupilumab was associated with a modestly higher, but overall 
infrequent, risk of OAEs than IL-5 inhibitors in asthma over 6 months (2.6% vs 
2.1%), a rate substantially lower than the 8-28% previously reported in AD 
populations. This risk, driven primarily by conjunctivitis, was most pronounced 
among younger adults, men, and patients with comorbid AD, suggesting that AD 
may also contribute to this adverse effect. Continued ocular monitoring is 
warranted, particularly in these subgroups. 

Keywords: Asthma; Dupilumab; IL-5 inhibitors; Ocular adverse events; Real-world 
evidence; Target trial emulation. 
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Abstract 

Background: Eosinophilic chronic obstructive pulmonary disease (COPD) is marked 
by type 2 inflammation, affects more than one-third of people with COPD, and is 
linked to exacerbation risk and corticosteroid responsiveness. The prevalence and 
clinical significance of allergic sensitization and elevated immunoglobulin E (IgE) in 
this subtype are not well understood. 

Methods: We analyzed baseline data from 174 former smokers with eosinophilic 
COPD enrolled in a randomized trial. Participants underwent skin prick testing for 
14 regional aeroallergens and total serum IgE measurement. Allergic sensitization 
was defined as ≥1 positive skin test; elevated total IgE as ≥100IU/mL. We evaluated 
the prevalence of sensitization and elevated IgE, their overlap with asthma and 
seasonal allergies, and associations with self-reported allergen exposures. Logistic 
regression assessed links between atopic conditions, exposures, and sensitization. 
We also examined associations with COPD-related hospitalizations in the past year. 

Results: Among participants (mean age 71.5 years; forced expiratory volume in 1 
second percentage predicted 53.0%), 47.1% had allergic sensitization, 32.5% had 
elevated IgE, and 55.7% had allergic sensitization or elevated IgE. Seasonal allergies 
and asthma were reported by 59.8% and 43.7%, respectively. Among those without 
concomitant asthma, 38.8% had allergic sensitization. Cat ownership was 
associated with cat allergen sensitivity (odds ratio=3.1, 95%: confidence interval 
1.1–8.6). Asthma and IgE were associated with sensitization to multiple allergens. 
Sensitization and IgE were not associated with prior-year COPD hospitalization. 

Conclusion: Allergic sensitization and elevated IgE are common in eosinophilic 
COPD, even without comorbid asthma. These findings support further research into 
the role of environmental allergens in disease progression and management. 

Keywords: COPD; allergic rhinitis; allergic sensitization; eosinophilia; 
immunoglobulin E; seasonal allergies. 
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Critical Kennedy's disease with Guillain-Barré syndrome and respiratory failure: A 
case report 
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Abstract 

Rationale: Spinal and bulbar muscular atrophy (SBMA, Kennedy disease) is a rare 
X-linked progressive neurodegenerative disorder. Evidence on the intensive care 
management of severe SBMA with acute decompensation remains scarce, and 
superimposed treatable immune-mediated neuropathies are often overlooked in 
such clinical scenarios. 

Patient concerns: A 61-year-old man with a 35-year history of progressive limb 
weakness and 3 months of worsening dysphagia was transferred to our hospital for 
acute respiratory failure. He had developed progressive dyspnea, ineffective cough, 
and secretion retention over 15 days, and had been intubated for hypoxemic 
respiratory failure at the referring facility. 

Diagnoses: Genetic testing confirmed SBMA as the underlying diagnosis, 
accounting for the patient's chronic progressive weakness, bulbar dysfunction, and 
chronic neurogenic electrophysiologic changes. Superimposed probable Guillain-
Barré syndrome was suspected based on acute monophasic deterioration, 
generalized areflexia, sensorimotor axonal neuropathy, and positive anti-
ganglioside antibodies, though diagnostic certainty was limited by normal 
cerebrospinal fluid protein and confounding chronic SBMA pathology. Concurrent 
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conditions included pneumonia, acute segmental pulmonary embolism, and acute 
respiratory failure. 

Interventions: Multidisciplinary management was delivered, including invasive 
respiratory support, targeted antimicrobial therapy, therapeutic anticoagulation, 
aggressive bronchoscopic airway clearance, and structured pulmonary and 
neuromuscular rehabilitation. Four cycles of therapeutic plasma exchange were 
administered given ongoing suspicion of immune-mediated 
polyradiculoneuropathy. 

Outcomes: Oxygenation and muscle strength improved gradually with combined 
interventions, and no single treatment could be identified as the sole contributor. 
The patient experienced extubation failure on hospital day 18 due to persistent 
airway protection deficits, and underwent tracheostomy on day 26. He was 
successfully weaned from invasive ventilation and discharged to a rehabilitation 
facility on hospital day 44. 

Lessons: Acute neurological deterioration in patients with SBMA should prompt 
evaluation for superimposed, potentially treatable neuromuscular disorders, rather 
than being attributed exclusively to baseline disease progression. Integrated 
multidisciplinary care is essential to optimize outcomes in severe SBMA 
complicated by acute respiratory decompensation. 

Keywords: Guillain-Barré syndrome; Kennedy’s disease; SBMA; respiratory failure; 
spinal and bulbar muscular atroph. 
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Abstract 

Objective: To synthesize evidence on the causes, assessment, and management of 
adult chronic cough, emphasizing cough hypersensitivity, treatable traits, and a 
mechanism-based clinical approach. 

Data sources: PubMed/MEDLINE and the Cochrane Library were searched for 
English-language literature published from January 2015 through September 2026, 
supplemented by reference-list review and selected earlier seminal studies. 

Study selections: Priority was given to international guidelines, consensus 
statements, systematic reviews, meta-analyses, randomized trials, and major 
clinical reviews addressing chronic cough, refractory or unexplained cough, cough 
hypersensitivity, laryngeal and reflux-associated disorders, treatable traits, and 
emerging antitussive therapies. 

Results: Chronic cough commonly reflects overlapping respiratory, upper-airway or 
laryngeal, reflux-associated, medication-related, and neural mechanisms. Cough 
hypersensitivity is increasingly recognized as an important feature, particularly in 
refractory or unexplained chronic cough, but should not be assumed to explain 
every presentation. Inducible laryngeal obstruction is appropriately considered 
within upper-airway and laryngeal disorders. Gastroesophageal reflux disease and 
laryngopharyngeal reflux may overlap in patients with cough, although causal 
attribution is often difficult and the two conditions should not be regarded as 
interchangeable diagnoses. Initial evaluation should include structured history 
taking, physical examination, identification of red flags, chest radiography, 
spirometry, and targeted assessment of treatable traits. Persistent symptoms 
despite appropriate management may indicate refractory or unexplained chronic 
cough associated with ongoing neural sensitization. 

Conclusion: Current evidence supports an individualized, mechanism-based 
approach that prioritizes identification and treatment of relevant diseases and 
treatable traits while recognizing cough hypersensitivity as a potential therapeutic 
target. Emerging peripheral neural therapies may broaden future treatment options 
for refractory chronic cough. 

Keywords: chronic cough; cough hypersensitivity syndrome; refractory chronic 
cough; unexplained chronic cough. 
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Metered-Dose Liquid Nitrogen Cryospray for Chronic Bronchitis: Results From the 
Prospective, Sham-Controlled Trial (SPRAY-CB) 
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Abstract 

Rationale: COPD with chronic bronchitis is characterized by productive cough with 
sputum and mucociliary dysfunction, contributing to morbidity and impaired quality 
of life. The RejuvenAir® System, a cryosurgical device delivering metered doses of 
medical-grade liquid nitrogen (i.e., Metered Cryospray [MCS]) to bronchial airways, 
may stimulate healthy epithelial cell regeneration. 

Objectives: To assess the safety and effectiveness of MCS treatment in patients 
with COPD and CB. 

Methods: Eligible patients were randomized 2:1 to receive two bronchoscopies with 
therapeutic mucus clearance, with or without MCS treatment (i.e., MCS or control 
group, respectively), 30-60 days apart. Safety and clinical effectiveness outcomes 
were assessed 12 months post-MCS treatment. 
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Measurements and main results: Overall, 203 patients (MCS: N = 136; sham: N = 67) 
were evaluated. MCS-treated patients had significantly greater improvement in Total 
St. George's Respiratory Questionnaire (SGRQ) scores versus controls (treatment 
difference [95% confidence interval; CI]: -5.9 [-11.6, -0.2]; p = 0.0422), and Total 
COPD Assessment Test (CAT) scores (treatment difference [95% CI]: -3.4 [-5.8, -1.0]; 
p = 0.005). Acute exacerbation of COPD (AECOPD; all severities) rates were 70.6% 
(MCS group) versus 67.2% (control group). Severe AECOPD rates were 21.3% (MCS 
group) versus 26.9% (control group). Periprocedural pneumothoraces rate per 
number of MCS treatments delivered was 3.6% (n/N=10/276). Eight deaths, 6 (4.3%; 
MCS) and 2 (2.9%; control), occurred during the study, none were device- or 
procedure-related. No unanticipated adverse device effects occurred. 

Conclusions: MCS treatment demonstrated significant improvement in Total SGRQ 
and CAT scores, greater reductions in severe AECOPD rates compared to sham, 
and an acceptable risk-benefit safety profile in patients with COPD and CB. 

Keywords: Metered Cryospray; bronchoscopy; chronic bronchitis; chronic 
obstructive pulmonary disease. 

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

Long considered as a rare and neglected disease, non-cystic fibrosis 
bronchiectasis in children is now recognized as an emerging cause of chronic 
respiratory morbidity worldwide. Its incidence is strikingly variable, ranging from 
0.2-2.3 per 100,000 children annually in high-income countries to more than 700 per 
100,000 in some groups of children living in highly deprived socio-economic 
settings. Recent data from the Child-BEAR-Net international registry confirm the 
predominance of post-infectious forms (∼30%) and immunodeficiencies (∼20%), 

while also highlighting the role of primary ciliary dyskinesia (∼10-15%) and rarer 
etiologies such as congenital malformations or allergic bronchopulmonary 
aspergillosis. In low-resource settings, pediatric bronchiectasis remains 
underdiagnosed and frequently misinterpreted as asthma or tuberculosis, leading to 
delayed management and worsened bronchial damage. However, unlike in adults, 
the pediatric bronchial tree retains capacity for remodeling, and if promptly treated, 
early lesions may regress. Recognizing chronic productive cough as a cardinal 
symptom, combined with early screening and a multidisciplinary approach 
(respiratory physiotherapy, targeted antibiotic therapy, immunoglobulin 
replacement, and nutritional support), can significantly improve outcomes. Future 
priorities include dissemination of international guidelines (ERS 2021), 
establishment of national registries, and development of screening programs 
tailored to low-resource contexts. Some forms of pediatric bronchiectasis, 
particularly post-infectious forms, may be preventable, and early lesions in selected 
children may improve following timely diagnosis and management. 

Keywords: Bronchectasie pédiatrique; Diagnostic précoce; Dyskinésie ciliaire 
primitive; Déficits immunitaires; Early diagnosis; High-Resolution Computed 
Tomography; Imagerie thoracique; Immune deficiencies; Pediatric bronchiectasis; 
Primary ciliary dyskinesia; Thoracic imaging; Tomodensitométrie à haute 
résolution. 
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Abstract 

Background: Airway clearance techniques (ACTs) are required in international 
bronchiectasis (BE) management guidelines, and high-frequency chest wall 
oscillation (HFCWO) is the only ACT with a Centers for Medicare and Medicaid 
Services (CMS) reimbursement guideline. 

Objective: We aimed to compare patient demographics and clinical characteristics 
between BE patients using HFCWO to BE patients not using HFCWO. 

Methods: Bronchiectasis and Nontuberculous Mycobacteria Research Registry 
(2008–2025) data were retrospectively analyzed. Patients were grouped by baseline 
HFCWO use and nonusers were further stratified by selected CMS eligibility criteria 
(productive cough or more than 2 exacerbations per year) and subsequent HFCWO 
utilization. 

Results: Of 5673 patients (median age 69 years), 518 used HFCWO and 5155 did not. 
HFCWO users had higher rates of asthma (31.7% versus 25.3%, P=0.002), 
gastroesophageal reflux disease (48.5% versus 41.9%, P=0.004), primary ciliary 
dyskinesia (5.8% versus 2.1%, P<0.001), allergic bronchopulmonary aspergillosis 
(3.3% versus 1.7%, P=0.013), and nontuberculous mycobacteria (20.1% versus 
15.7%, P=0.011). Symptoms more common in HFCWO users included dyspnea 
(72.1% versus 38.5%), fatigue (61.5% versus 46.8%), cough (90.9% versus 76.6%,), 
and hemoptysis (27.1% versus 19.8%) (all P<0.001). The median modified 
Bronchiectasis Severity Index score was higher in HFCWO users (8 versus 7, 
P<0.001), and HFCWO users more frequently received antibiotics, bronchodilators, 
hypertonic saline, and inhaled and oral corticosteroids, indicating greater disease 
burden. Notably, 58% (2703/4679) of non-HFCWO users appeared to meet selected 
CMS symptom/exacerbation criteria and their characteristics resembled HFCWO 
users. 
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Conclusion: These findings suggest areas to explore to standardize BE 
management and motivate clearer treatment guidelines to optimize patient health 
outcomes. 

Keywords: Bronchiectasis and Nontuberculous Mycobacteria Research Registry; 
CMS criteria; bronchiectasis; high frequency chest wall oscillation; nontuberculous 
mycobacteria. 
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Abstract 

Background/Objectives: Handheld inhalers are essential for the management of 
bronchiectasis, yet their role as potential microbial reservoirs remains poorly 
understood. We aimed to characterize and compare the bacterial communities in 
pressurized metered-dose inhalers (pMDIs) and Respimat® devices after 30 days of 
clinical use. Methods: In this 30-day prospective study of eight adults with non-
cystic fibrosis bronchiectasis, inhaler devices (six pMDIs and four Respimat® 
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devices) were analyzed using 16S rRNA gene sequencing of the V4 region. Total 
bacterial loads (quantitative PCR), α- and β-diversity, differential taxon abundance 
(ANCOM-BC), and microbial source tracking (SourceTracker2) were compared 
between device types. Results: After 30 days, pMDIs showed significantly higher 
bacterial loads than negative controls (adjusted p < 0.05), whereas Respimat® loads 
were indistinguishable from those of controls. Compared to Respimat® devices, 
pMDIs showed a trend toward microbial simplification (α-diversity: Shannon index, 
p = 0.08). However, overall community structures did not differ significantly (β-
diversity: PERMANOVA, adjusted p = 0.18). ANCOM-BC identified 12 amplicon 
sequence variants (ASVs) significantly enriched in pMDIs, including one belonging 
to the genus Pseudomonas, compared to only one ASV in Respimat® devices. 
Paired device analyses between two participants who used both devices also 
revealed differences in the relative abundance of specific potentially pathogenic 
genera. For instance, in one participant, the pMDI was dominated by 
Staphylococcus (70.9% vs. 2.5% in the paired Respimat®). Conclusions: After 30 
days of use by patients with bronchiectasis, bacterial DNA was detected in the 
liquid contents of both inhaler types. Only pMDIs showed a significant increase in 
total bacterial load relative to negative controls, and pMDIs harboured more 
differentially abundant ASVs than Respimat® devices, suggesting that pMDIs may 
be more susceptible to microbial contamination in patients with non-cystic fibrosis 
bronchiectasis. 

Keywords: Pseudomonas aeruginosa; Respimat®; bronchiectasis; inhaler devices; 
microbial dysbiosis; microbiome; pressurized metered-dose inhaler. 
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Abstract 

Introduction: Non-cystic fibrosis bronchiectasis (NCFB) is a chronic airway disease 
characterized by recurrent infection, mucus retention, neutrophilic inflammation, 
and pulmonary exacerbations. Brensocatib is an oral, selective, reversible 
dipeptidyl peptidase 1 (DPP1) inhibitor that reduces neutrophil serine protease 
activation and has received regulatory approval for non-cystic fibrosis 
bronchiectasis in patients aged 12 years and older. 

Areas covered: This review evaluates the mechanism, clinical pharmacology, 
efficacy, safety, regulatory status, and therapeutic positioning of brensocatib. 
Literature published through 30 June 2026 was identified through PubMed, Scopus, 
and SciFinder-n, supplemented by prescribing information, regulatory documents, 
bronchiectasis guidelines, and evidence from the phase 2 WILLOW and phase 3 
ASPEN trials. 
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Expert opinion: Brensocatib is a mechanism-directed preventive therapy for NCFB; 
the evidence base is strongest in patients with recent pulmonary exacerbations, 
while exact sequencing relative to macrolides and inhaled antibiotics remains 
uncertain. It should be integrated with airway-clearance and infection-directed 
management rather than viewed as a stand-alone intervention. Its long-term value 
will depend on appropriate patient selection, dermatologic and periodontal 
monitoring, affordability, comparative effectiveness, and real-world evidence on 
exacerbations, antibiotic use, lung-function trajectories, and patient-centered 
outcomes. 

Keywords: Brensocatib; DPP1 inhibition; bronchiectasis; dipeptidyl peptidase 1; 
neutrophil elastase; neutrophil serine proteases; pulmonary exacerbation. 
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Abstract 

Background: Mucoactives such as hypertonic saline (HTS) and carbocisteine are 
widely used in the treatment of bronchiectasis, though there is insufficient evidence 
to support their use. The aim of this mechanistic sub-study, embedded within the 
CLEAR trial, was to characterise the properties of sputum from patients with 
bronchiectasis and to assess whether treatment with HTS and/or carbocisteine 
altered these properties. 

Methods: In CLEAR, patients were randomised to receive HTS, carbocisteine, HTS 
plus carbocisteine or standard care, and sputum samples were collected at 
randomisation (baseline) and at 2 and 8 weeks post-randomisation. Sputum 
viscoelasticity was determined by rotational plate rheometry. Biomarkers were 
quantified by ELISA and microbiome composition was assessed by next-generation 
sequencing. The primary outcome was differences in sputum viscoelasticity 
between groups at 2 weeks following the commencement of treatment. 

Results: Sputum viscoelastic properties were not reduced by 2 or 8 weeks of 
treatment with HTS and/or carbocisteine (n=6-15 per group). Sputum biomarker 
levels and bacterial community composition were similar across groups at 2 or 8 
weeks. At baseline, viscoelasticity (crossover point σc) was positively correlated 
with interleukin-8 (r=0.49, p=0.012) and greater relative bacterial dominance (r=0.35, 
p=0.041). 

Conclusions: These data do not support the use of HTS or carbocisteine to alter 
sputum viscoelasticity, inflammatory marker levels or bacterial community 
composition in patients with bronchiectasis. 
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