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Abstract

Introduction: Chronic dyspnoea is a prevalent and clinically significant symptom,
often indicative of underlying cardiorespiratory disease. It is frequently under-
reported by patients and under-recognised in primary care, with these challenges
exacerbated in rural and remote communities where disease burden is greater and
patients experience barriers to timely diagnosis and management. The BREATHE
SMART trial aims to implement and evaluate an innovative, fully digital self-
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screening system for chronic dyspnoea, integrated into general practice workflows
and information technology infrastructure. This approach seeks to enhance early
detection and management of chronic cardiorespiratory conditions across diverse
practice settings.

Methods and analysis: This multisite proof-of-concept study will test a software
platform delivering a preconsultation self-screening questionnaire across 40
general practices in urban, rural and remote Australia. The system identifies eligible
patients (218 years, consenting to SMS communication with their practice), issues
an automated SMS that administers a validated dyspnoea screening questionnaire,
and summarises responses for integration into the electronic medical record.
Process evaluation will assess acceptability and utility using deidentified audit data,
software metrics and qualitative feedback from patients, staff and general
practitioners (GPs) via surveys, interviews and focus groups. Approximately 12 000
patients will be screened over 12 months. Primary outcomes will include the
proportion completing self-screening and prevalence of chronic dyspnoea and
secondary outcomes will include the rate of newly diagnosed chronic dyspnoea-
related conditions (ie, asthma, chronic obstructive pulmonary disease and heart
failure) in the preceding 12 months and during the intervention period.

Ethics and dissemination: Ethics approval was granted by the University of New
South Wales Human Research Ethics Committee (HREC) (iRECS6645) and the
University of Notre Dame Australia HREC (2024-155). Participating practices and
each GP will provide written, informed consent. All patients being screened will
provide electronic informed consent. Results of the study will be disseminated
through various forums, including peer-reviewed publications and presentation at
national and international conferences. Following the study, participating practices
will be provided with a summary of the findings of the study, together with a full
copy of any publications and a plain language statement for participants, which will
be made available in the practices.

Trial registration number: ACTRN12624001451594.

Keywords: Digital Technology; Primary Care; RESPIRATORY MEDICINE (see
Thoracic Medicine).
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Abstract

Purpose: Alpha-1 antitrypsin deficiency (AATD) is a genetic disorder that generally
predisposes to pulmonary emphysema with or without chronic obstructive
pulmonary disease (COPD). Despite the lack of spirometric obstruction, early Small
Airways Dysfunction (SAD) may occur in AATD patients preceding lung damage.

Methods: We conducted a retrospective, single-center study on 60 AATD patients
without airflow obstruction (FEV,/FVC 2 0.70). SAD was defined as: reduced
spirometric flows (22 of FEF25-75, FEF50, FEF75 <65% predicted) and/or I0OS R5-R20
value greater than 0.07 kPa*s-L™"'. Correlation and agreement between spirometry
and IOS were assessed, as well as associations with Modified Medical Research
Council (mMRC) dyspnea scores.

Results: SAD was detected in 23% of patients by spirometry, 10% by 10S, and 13%
by both methods. A slight agreement was found between spirometric and I0S
criteria (k = 0.22). Only 10S-defined SAD was significantly associated with dyspnea
(mMRC 22; p = 0.05), and R5-R20 values correlated with mMRC scores (r =0.38, p =
0.003). No association was observed between spirometry-defined SAD and
symptoms.

Conclusions: These findings support I0S as a partially complementary tool for the
early detection of peripheral airway impairment in AATD. Moreover, 10S but not
spirometry criteria were related to breathlessness perception in AATD patients
without airflow obstruction, with 10S proving to be a clinically more sensitive
measure.
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Abstract

Background: Pulmonary vascular remodeling is implicated in the pathophysiology
of pulmonary hypertension (PH) in chronic lung diseases. Computed tomography
(CT) metrics of pulmonary vessels may provide insight into the impact of vessel
morphology on PH severity in chronic lung diseases (CLD).
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Research question: Are CT-assessed pulmonary vascular abnormalities associated
with the presence and severity of PH in chronic obstructive pulmonary disease
(COPD) and fibrosing interstitial lung disease (ILD), and how are they related to
parenchymal damage?

Methods: We evaluated 117 patients with CLD (63 with COPD and 54 with ILD), and
38 subjects with idiopathic pulmonary arterial hypertension as a comparator group.
Patients with COPD and ILD were stratified according to the presence and severity
of PH using right heart catheterization. Pulmonary vessel volumes, stratified in
arteries and veins, and the extent of emphysema and fibrosis were assessed by
volumetric, non-contrast chest CT scans.

Results: Patients with COPD exhibited greater vascular and lung volumes than
those with ILD, although they showed lower small-vessel volume when adjusted for
lung volume. In both diseases, severe PH was associated with a reduced volume of
small arteries normalized to total arterial volume (BV5art/TAV), more pronounced in
COPD, who also showed larger central vessel volumes. In COPD, the extent of
emphysema did not correlate with either hemodynamic impairment or small-vessel
volume. In contrast, in ILD, the extent of fibrosis was unrelated to hemodynamic
impairment but was inversely corelated with the volume of small arteries and veins.

Interpretation: COPD and fibrosing ILD exhibit marked differences in pulmonary
vessel morphology and their relationship with parenchymal remodeling, suggesting
distinct mechanisms underlying PH development. In lung disease, the BV5art/TAV
ratio appears to be a sensitive marker of hemodynamically confirmed severe PH,
particularly in COPD, reflecting intravascular volume redistribution due to
peripheral vessel remodeling.

Keywords: Chronic obstructive pulmonary disease; emphysema; interstitial lung
disease; lung fibrosis; pulmonary circulation; pulmonary hypertension; vascular
density; vessel remodeling.
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Short-term prediction of COPD exacerbations based on wearable vital sign
monitoring
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Abstract

Early detection of acute exacerbations of chronic obstructive pulmonary disease
(AECOPD) remains a critical challenge in COPD management. This study introduces
the Bora Vital Sign Standard Score (BVS3), a novel unsupervised statistical score
that predicts AECOPD using vital signs collected at home through remote patient
monitoring, and retrospectively evaluates its predictive performance in identifying
AECOPD ahead of clinician-defined episodes. The eMEUSE-SANTE clinical trial
(NCT04963192) involved 220 COPD patients who were remotely monitored for six
months using a CE-certified (Class lla) connected wristband measuring oxygen
saturation (SpO.), breathing rate (BR) and heart rate (HR). A total of 42 physician
validated exacerbations of COPD with no missing remote monitoring data were
documented in 39 patients at a general hospital. Continuous 24-hour monitoring of
vital signs using a connected wristband was well accepted over the long term, with
a median adherence of 86% indicating strong patient compliance. The BVS3 risk
score achieved excellent predictive performance, with an AUC of 0.88 (95% CI 0.83 -
0.92) for moderate and severe AECOPD combined. The BVS3 score anticipated
exacerbations an average of 4.4 + 3.1 days before clinical confirmation, with an
overall accuracy of 84.8% and sensitivity of 74% with 85% specificity. Individual Z-
scores for heart rate (z-HR), breathing rate (z-BR) and oxygen saturation (z-Sp02)
showed specific predictive capabilities for moderate and severe events, yielding
AUCs of 0.83, 0.82 and 0.71 respectively, but with inferior performances compared
with the combination of the 3 vital signs Z-scores. These results demonstrate that
integrating passive remote monitoring with unsupervised statistical modeling
provides a scalable, high-compliance approach to AECOPD detection. The
interpretable BVS3 risk score achieves good accuracy and anticipation for AECOPD
prediction with minimal patient burden. By enabling earlier intervention, this end-to-
end digital solution could significantly improve patient outcomes through proactive
disease management.

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

Background: Gait speed, a key component of exercise capacity, has been
underutilised in COPD, despite its prognostic potential. We aimed to evaluate the
association between gait speed and clinical outcomes in COPD using 3-year
longitudinal data from the Korean COPD Subgroup Study cohort.

Methods: Poor gait speed (<1.0 m-s-') was defined by usual pace during the 6-min
walk test per Asian Working Group for Sarcopenia 2019 criteria. Lung function,
symptoms, acute exacerbations (AEs) and mortality were compared between gait
speed groups. Analyses included propensity score-matching, quartile classification,
subgroup analyses and longitudinal trajectory modelling using random coefficient
models.
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Results: Among 2063 participants, poor gait speed (n=831, 40.3%) was associated
with older age, higher symptom burden and more previous AEs despite similar lung
function. This group showed higher AE risk and frequency than the normal-speed
group: adjusted odds ratios 1.37-1.45 for moderate and 1.64-1.65 for severe AEs;
adjusted incidence rate ratios 1.24-1.36 for moderate and 1.63-1.86 for severe AEs.
The 3-year mortality was significantly higher in the poor-gait-speed group (adjusted
hazard ratio 2.30, 95% CI 1.42-3.73). Longitudinally, the poor-gait-speed group
demonstrated persistently worse COPD Assessment Test (CAT) and St George's
Respiratory Questionnaire for COPD scores at baseline, with modest CAT
worsening over time (+0.44 point/year, p=0.01), while lung function decline was
similar.

Conclusions: Gait speed provides a simple, integrative marker that independently
predicts exacerbation risk, mortality and symptom progression in COPD.
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Abstract

Introduction: Acute exacerbations of COPD without respiratory acidosis lack
reliable and practical physiological markers to monitor treatment response or
predict clinical deterioration.

Methods: In this prospective observational study, 51 hospitalised acute
exacerbations of COPD (AECOPD) patients without respiratory acidosis underwent
diaphragm ultrasound and surface electromyography within 48 h of admission and
at discharge. Associations between study parameters and dyspnoea (Borg scores
and modified Medical Research Council scales) were assessed, and their predictive
value for clinical outcomes (progression to noninvasive ventilation or in-hospital
death, and 30-day readmission).

Results: An increase in diaphragm excursion during maximal inspiration associated
weakly, yet significantly, with improvements in Borg scores (rs=-0.365, p=0.011). A
higher diaphragmatic excursion tidal breathing/maximal inspiration ratio at
admission was associated with in-hospital deterioration (OR per 0.1-unit increase
1.59, 95% CI 1.05 to 2.41; p=0.029) and exploratory analysis suggested
discriminative value of the excursion-to-surface electromyography (sEMG) ratio
(0.941, 95% CI1 0.855 to 1.000; p=0.013), although interpretation is limited by few
events. Higher Borg scores (OR 2.19, 95% Cl 1.22 to 3.94; p=0.009) and lower
thickening fraction (area under the receiver operating characteristic curve 0.807,
95% C1 0.687 to 0.927; p=0.004) at discharge were independently associated with 30-
day readmission.

Conclusion: Bedside ultrasound and sEMG provide potential physiological markers
associated with clinical deterioration in non-acidotic AECOPD patients. These
exploratory findings suggest a role in identifying at-risk patients and guiding
personalised care. Validation in larger cohorts with more events is needed.
Furthermore, we found that short-term readmission risk may be predicted by a
simple bedside question: "How breathless do you feel right now?"
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Abstract

Background: Macrolide antibiotics have immunomodulatory activity and when taken
chronically reduce exacerbations of COPD. However, chronic use can cause
bacterial resistance. EP395 (glasmacinal), a novel macrolide, is being developed as
a treatment to reduce exacerbations of COPD without inducing antimicrobial
resistance.

Methods: In this double-blind, placebo-controlled, phase 2a trial (NCT05572333),
patients (245 years old, diagnosed with COPD for 22 years and stable on at least
one maintenance inhaled therapy) were randomised (2:1) to EP395 or placebo daily
for 12 weeks. The primary objective was safety, with key secondary objectives
assessing pharmacodynamic effects of EP395.

Results: A total of 61 patients were randomised (42 EP395, 19 placebo). A 12-week
course of EP395 was well tolerated: no serious adverse events were considered
related to EP395, and adverse events occurred in similar proportions in both groups
(64.3% EP395, 63.2% placebo). Four patients were withdrawn due to adverse events
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(three EP395, one placebo). Sputum neutrophil elastase and myeloperoxidase,
mediators of neutrophil activation, were reduced with EP395 (treatment difference
(log scale): neutrophil elastase -0.415 ng-mL"", 95% CI -0.787 to -0.043 ng-mL"",
p=0.030; myeloperoxidase -0.282 ng-mL-', 95% CI -0.640 to 0.076 ng-mL"', p=0.119).
Relative changes in neutrophil elastase and myeloperoxidase from baseline with
EP395 were 66% and 75%, respectively, of those observed with placebo. Exploratory
16S rRNA sequencing of sputum showed EP395 had no detectable effect on the
lung microbiome, including the proportion of pathogenic Proteobacteria species.

Conclusion: In patients with stable COPD, EP395 for 12 weeks was well tolerated,
demonstrated selective anti-inflammatory activity and had no detectable effect on
the lung microbiome.
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Free article
Abstract

Background: Chronic kidney disease (CKD) and chronic obstructive pulmonary
disease (COPD) are common conditions associated with increased risks of mortality
and cognitive impairment. However, the association between COPD and dementia
outcomes in patients with CKD remains incompletely understood.

Methods: We conducted a retrospective observational cohort study using the
TriNetX Global Collaborative Network, including patients aged 18-80 years with CKD
stages 3-5, excluding those with prior dialysis, transplantation, dementia, or mild
cognitive impairment before cohort entry. Two cohorts were identified: CKD with
COPD, defined using classical ICD-10 COPD codes (J41-J44), and CKD without
COPD. A secondary sensitivity analysis used a broader respiratory disease
definition including asthma, bronchiectasis, and other chronic respiratory
conditions. Cohorts were propensity score matched (1:1) for demographic
characteristics, comorbidities, smoking exposure, and laboratory parameters.
Outcomes included all-cause mortality, non-Alzheimer's dementia, and Alzheimer's
disease, assessed over a maximum follow-up of 5 years using Kaplan-Meier and
Cox proportional hazards analyses.

Results: Two cohorts were identified: CKD with COPD (n = 270 566) and CKD
without COPD (n = 821 399). After propensity score matching, 234 317 patients
remained in each cohort. CKD with COPD was associated with a higher observed
risk of mortality compared with CKD alone (18.5% vs. 14.5%; HR 1.17; 95% CI 1.16-
1.19; p < 0.001). The composite outcome of non-Alzheimer's dementia was also
more frequent in the CKD with COPD cohort (4.6% vs. 3.9%; HR 1.07; 95% Cl 1.04-
1.10; p < 0.001). No significant association was observed for vascular dementia
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alone or mild cognitive impairment alone. Alzheimer's disease incidence was low in
both cohorts, and lower observed hazards were identified in the COPD cohort (HR
0.85; 95% C1 0.80-0.91; p = 0.002), although these findings should be interpreted
cautiously given the relatively short follow-up and higher competing mortality in the
COPD cohort.

Conclusions: Among patients with CKD, coexisting COPD was associated with
higher observed risks of mortality and non-Alzheimer's dementia during follow-up.
Further longitudinal studies with longer follow-up and competing-risk methodology
are warranted.

Keywords: Chronic kidney disease; Chronic obstructive pulmonary disease;
Dementia; Mortality; TriNetX.
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Abstract

Rationale: Despite worldwide use of handheld delivery systems in the treatment of
chronic obstructive pulmonary disease (COPD), evidence is limited about how
patient factors affect inhaler technique with each device type.

Objectives: To assess whether impairments in cognitive function, manual dexterity,
and inhalational ability are independently associated with inhaler technique; and to
examine whether inhaler technique affects bronchodilation.

Methods: In this multi-centre, prospective, cohort study, stable out-patients with
COPD were enrolled based on use of handheld maintenance bronchodilator
inhaler(s). At visit 1, demographic information and inhaled COPD
medications/delivery systems were recorded. Subjects returned 2 to 21 days later
and were instructed to bring in, but not use their inhaler(s) on the day of Visit 2.
Spirometry and peak inspiratory flow against a medium-low resistance (PIFr) were
measured. Subjects used their handheld maintenance bronchodilator inhaler(s) "as
you do at home™" and were observed/critiqued on a standardized checklist. Mini-
Mental State Examination (MMSE) and the Functional Dexterity Test (FDT) were
measured, and spirometry was repeated 30 minutes after patient inhalation.

Results: Of 503 patients, age was 70 * 6 years, 55% were male, post-bronchodilator
forced expiratory volume in one second (FEV1) was 46 * 15% predicted. 71% had
acceptable inhaler technique (4 or 5 items satisfactory). Cognitive impairment
(MMSE score < 24; 10.3% prevalence), non-functional manual dexterity (FDT > 50
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seconds; 34.8% prevalence), and suboptimal peak inspiratory flow (<60 L/min;
20.5% prevalence) were independently associated with unacceptable inhaler
technique (22 items unsatisfactory). Compared with baseline, FEV1 increased by
105 * 7 ml and 69 * 13 ml in patients with acceptable and unacceptable inhaler
technique, respectively. Of the five technique items, only satisfactory performance
of "Hold your breath" showed statistical increases in lung function compared with
not satisfactory performance.

Conclusions: In stable out-patients with COPD, cognitive impairment, non-
functional manual dexterity, and suboptimal PIFr were each associated with
unacceptable inhaler technique. Those with acceptable inhaler technique achieved
greater increases in lung function at 30 minutes after inhalation of their
maintenance handheld bronchodilator inhaler(s). "Hold your breath™ was the only
technique item associated with bronchodilation and was related to patient cognitive
function.

Keywords: chronic obstructive pulmonary disease; cognitive function; inhaler
technique; manual dexterity; peak inspiratory flow.
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Abstract

Background: Long-term noninvasive positive airway pressure (PAP) therapy is an
effective, albeit complex, intervention for obstructive sleep apnoea (OSA) and/or
chronic hypercapnic respiratory failure (CHRF) in patients with chronic obstructive
pulmonary disease (COPD). PAP uptake and use is often reported in studies
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designed for other purposes. Systematic review methods were used to summarise
acceptance of and adherence with PAP therapy.

Methods: A systematic search for studies that reported the proportion of patients
that either declined or accepted PAP therapy and/or objective use of newly
prescribed PAP therapy in patients with COPD was conducted according to a
predefined protocol (PROSPERO CRD42021259262). Meta-analysis and meta-
regression techniques were used to establish summary effect estimates and explore
heterogeneity.

Results: On average, PAP therapy was declined or discontinued by 14% (95% CI 10-
19) of participants, often within 6 weeks of initiation among studies reporting
repeated measures. The pooled median adherence was 6.3 h-day-' (95% CIl 5.9-6.6).
While meta-regression found higher acceptance (p=0.03) and shorter use per day
(p<0.01) for the indication of OSA versus CHRF, this explained only some
heterogeneity in the summary effect estimates. Summary of study-level variables
associated with acceptance or adherence highlighted limitations in the available
literature.

Conclusions: An anticipated six out of seven patients with COPD newly prescribed
PAP therapy will be successful using therapy; however, heterogeneity was
substantial among studies, and only partly explained by indication for use.
Prospective studies to explore barriers to use and detailed reporting of acceptance
and adherence in studies on PAP therapy in patients with COPD are needed.

Copyright ©The authors 2026.
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Abstract

Airway mucus plugging is an underrecognized feature of COPD that is increasingly
associated with adverse outcomes, including higher mortality rates. Computed
tomography studies demonstrate that mucus plugs are prevalent, variable, and
frequently persistent or dynamic over time. The presence of mucus plugs is
independently linked to a worse prognosis, even after adjusting for cardiovascular
and respiratory risk factors. Patients with mild COPD appear to be at particularly
high risk, suggesting that mucus plugging may represent an early and potentially
modifiable disease trait. Mucus plugging contributes to COPD progression through
several mechanisms, including airflow obstruction, ventilation/perfusion mismatch,
hypoxemia, airway inflammation, and increased susceptibility to infectious
exacerbations. These exacerbations are strongly associated with acute
cardiovascular events caused by systemic inflammation, endothelial dysfunction,
and vascular stress. Additionally, chronic hypoxia and inflammatory signaling
related to mucus dysfunction may independently increase cardiovascular risk.
Within the "treatable traits" framework, mucus dysfunction is an important
therapeutic target. Mucolytic and mucoactive therapies aim to improve mucus
properties and clearance, which could reduce exacerbations and their systemic
consequences. Some meta-analytic evidence suggests that, among thiol-based
mucolytics, erdosteine is the most effective at reducing exacerbation frequency and
duration. It also demonstrates antioxidant and anti-inflammatory effects that may
influence systemic disease pathways. However, its comparative advantages over
other agents remain uncertain. This narrative review summarizes the current
evidence regarding the epidemiology, pathophysiology, and clinical implications of
mucus plugging in COPD, with a focus on the proposed mucus plug-exacerbation-
cardiovascular event axis and the potential role of mucus-directed therapies.

Copyright © 2026 The Authors. Published by Elsevier Ltd.. All rights reserved.
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Impact of concurrent COPD and cardiovascular disease on mortality
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) and cardiovascular
disease (CVD) frequently coexist and share common risk factors. However, the
mortality burden associated with their co-occurrence has not been fully
characterized at the population level, particularly with respect to cause-specific and
absolute risks.

Methods: We conducted a population-based cohort study using data from UK
Biobank. Participants were classified into four groups according to baseline COPD
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and CVD status. The primary outcome was all-cause mortality, and secondary
outcomes included respiratory, cardiovascular, and lung cancer mortality.
Multivariable Cox proportional-hazards models and competing-risk analyses were
used to estimate adjusted hazard ratios (HRs). Absolute risks, risk differences, and
numbers needed to harm (NNH) were calculated to quantify excess mortality
burden.

Results: Among 293,948 participants followed for a median of 12.9 years, 3.9% had
coexisting COPD and CVD at baseline. Compared to participants without either
condition, those with both had a markedly increased risk of all-cause mortality
(adjusted HR, 2.207 [95% confidence interval, 2.113-2.305]). Risks of respiratory-
specific and cardiovascular-specific mortality were also substantially elevated.
Although the COPD/CVD interaction was less than multiplicative on the HR scale,
the absolute mortality burden was greatest among participants with both
conditions. At 10 years, the excess absolute risk of all-cause mortality associated
with coexisting COPD and CVD was 13.9 percentage points, corresponding to an
NNH of 7.2.

Conclusion: Coexisting COPD and CVD defines a distinct high-risk phenotype with
a significantly increased absolute burden of all-cause and cause-specific mortality,
underscoring the need for integrated cardiopulmonary risk management.
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is a common and
debilitating respiratory disease. Acute exacerbations of COPD (AECOPD),
characterized by a sudden worsening of symptoms, are associated with
cardiovascular (CV) morbidity and mortality. However, their impact on
cardiopulmonary outcomes (CP) has not been evaluated in Israel.

Study objective: To determine the association between AECOPD and risk of CP
outcomes in newly diagnosed COPD patients and to estimate incidence rates
across time intervals and exacerbation severity.

Study design and methods: This retrospective cohort study analyzed data from
Clalit Health Services database. Patients aged 240 years who were newly diagnosed
with COPD between 2010 and 2019 were included. Those who experienced a first
moderate or severe AECOPD were compared to those without prior exacerbations.
Matching (1:1) on COPD duration, and inverse probability weighting (IPW) further
balanced baseline characteristics between groups. Cox proportional hazards
models estimated hazard ratios (HRs) with 95% Confidence Interval (Cl).

Results: The matched cohort comprised 51,480 patients. In the IPW-analysis,
AECOPD was associated with an increased risk of composite CP event (HR 1.19;
95% CI: 1.16-1.23), CV events (HR 1.12; 95% CI: 1.08-1.16), respiratory outcomes (HR
1.35; 95% CI: 1.30-1.39), severe AECOPD (HR 1.51; 95% CI: 1.44-1.58), mechanical
ventilation (HR 1.58; 95% CI: 1.43-1.75), and acute respiratory failure (HR 1.82; 95%
Cl: 1.65-2.01).

Conclusions: Moderate or severe AECOPD significantly increases the risk of CP
complications, especially respiratory events. These findings underscore the need
for proactive, multidisciplinary management and close follow-up after an
exacerbation.

Keywords: Cardiopulmonary; Chronic obstructive pulmonary disease;
Exacerbations; Heart disease; Pulmonary disease.
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Abstract

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

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

Cigarette smoking is a major cause of parenchymal lung disease, with a wide range
of imaging findings that radiologists must be able to recognize. These include
chronic obstructive pulmonary disease (COPD) and a group of diffuse interstitial
lung diseases (ILDs) collectively referred to as smoking-related ILDs (SR-ILDs),
which encompass inflammatory and fibrotic processes induced by smoking.
Although many of these conditions exhibit characteristic imaging features,
significant overlap is common, and multiple entities may coexist in the same patient
and add difficulty to the diagnostic process. The distinction between SR-ILDs and
other ILDs is critical, as they differ in behavior, prognosis, and management. CT of
the chest plays a pivotal role in allowing radiologists to identify characteristic
features, distinguish overlapping patterns, and guide multidisciplinary evaluation.
The authors provide a comprehensive review of smoking-related parenchymal lung
diseases, focusing on clinical, histopathologic, and especially radiologic features.
The authors also review emerging inhalation injuries associated with e-cigarette and
marijuana use, which further expand the spectrum of imaging findings. Radiologist
awareness of these imaging manifestations is essential for improving diagnostic
accuracy and guiding appropriate management. ° RSNA, 2026 Supplemental material
is available for this article.
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Free article
Abstract

Background: It is well-established that dyspnea and fatigue are barriers to physical
activity (PA) and have a negative effect on physical capacity (PC) in individuals with
chronic obstructive pulmonary disease (COPD). However, it remains unclear how
those symptoms interact on physical function and whether one holds dominance
over the other.

Aim: To compare physical activity and physical capacity of individuals with COPD
with different severities of fatigue and dyspnea symptoms, and to identify the
dominant limiting symptom of physical function.

Methods: In this cross-sectional study, individuals with COPD visiting an outpatient
clinic were assessed for dyspnea (nMRC dyspnea) and fatigue (CIS-Fatigue). Key
outcomes were PC (6-min walk distance, 6MWD) and daily PA (steps/day).
Individuals were stratified into four groups based on severe dyspnea (yes/no,
mMRC dyspnea 22) and/or severe fatigue (yes/no, CIS-Fatigue 236 points).

Results: 549 individuals with COPD (55% men, 64 9 years, FEV1 58 * 18) were
analyzed and classified as: Low dyspneal/low fatigue (LD/LF n = 186, 34%), low
dyspnea/severe fatigue (LD/SF, n = 123, 22%), severe dyspneal/low fatigue (SD/LF, n
=71, 13%), severe dyspnealsevere fatigue (SD/SF, n =169, 31%). The groups SD/LF
and SD/SF had significantly worse 6MWD (413 * 94 and 376 * 107 m, respectively)
and lower levels of daily PA (4183 [2382-6087] and 3470 [2114-5056] steps/day,
respectively) when compared to the LD/LF and LD/SF groups (479 £ 75 and 475 + 93
m; 6466 [4587-8094] and 5830 [4041-7889] steps/day, respectively) (p<.005).

Conclusion: Individuals with COPD who experience severe dyspnea consistently
exhibit worse levels of daily PA and PC compared with those who report low
dyspnea, regardless of the presence or not of severe fatigue.

Keywords: COPD; Dyspnea; Fatigue; Physical activity.
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Abstract

A subset of long-term smokers remain free of chronic obstructive pulmonary
disease or lung cancer, a phenomenon termed "lung resilience.” Understanding this
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resilience could reveal protective mechanisms that preserve respiratory health, yet
conceptual and methodological precision is required. Importantly, resilience is not
merely the inverse of vulnerability, but a process that can be investigated in its own.
In this review, we clarify this concept of resilience and its distinction from tolerance
and resistance, and situate human lung resilience within a cross-organ and cross-
species framework. We also critically assess the hypothesis that evolutionary
processes may have influenced human resilience to smoke exposure. Finally, we
advocate for rigorous clinical phenotyping and mechanistic approaches to dissect
the interplay between genetics, physiology, and evolution. A refined conceptual
framework will establish resilience as a productive paradigm in respiratory
medicine, with potential to advance our understanding of disease susceptibility and
to inform novel therapeutic strategies.

Keywords: COPD; evolution; resistance; smoke; tolerance.
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Abstract

Purpose: Many older adults with chronic obstructive pulmonary disease (COPD) are
inactive and moderate-to-vigorous physical activity (MVPA) can be too strenuous
for long-term maintenance. We examined effects of an intervention to increase light
physical activity (LPA). Primary outcomes were physical activity (PA) and sedentary
behavior (SB).

Methods: Active for Life with COPD (Active-Life) is a self-efficacy-based intervention
designed to increase LPA. Chair Exercises with Health Education (Chair-HE) served
as an active control. PA and SB were measured with ActivPAL and ActiGraph
accelerometers.

Results: We randomized 159 people with COPD to 10 weeks of Active-Life or Chair-
HE. 128 people completed the intervention; 105 completed 1-year follow-up. The
sample was 45% female, mean (SD) age was 69.6 (8.2), FEV1 % predicted 55.7 (14.7),
and FEV41/FVC 60.8 (12.3). Increases in mean (¥95% CI) total PA (upright time) at end-
of-intervention, 3, and 6 months relative to baseline, were 23.7 (5.0, 42.3), 21.2 (2.5,
39.9), and 29.1 (10.6, 47.7) minutes/day higher in the Active-Life compared to Chair-
HE group. Step count increases at end-of-intervention, 3, 6, and 12 months were
1243 (878, 1608), 788 (421, 1155), 603 (239, 967), and 418 (43, 793) steps/day higher
in Active-Life. MVPA increased at end-of-intervention, 3, 6, and 12 months: 9.7 (6.5,
12.9), 6.8 (3.8, 9.8), 4.7 (1.6, 7.7), and 2.8 (0.2, 5.5) minutes/day higher in Active-Life.
No consistent changes were seen in LPA and SB.

Conclusion: Active-Life produced significant, sustained increases in PA for 12
months. Further work is needed to reduce SB and establish longer-term PA effects.

Keywords: Accelerometry; COPD; Older adult; Physical activity; Pulmonary
rehabilitation; Self-efficacy.
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Free article
Abstract

Background: Chronic obstructive pulmonary disease (COPD) is the fifth leading
cause of death in Canada. The Efficacy and Safety of Triple Therapy in Obstructive
Lung Disease (NCT02465567) and Informing the Pathway of COPD Treatment
(NCT02164513) randomized controlled trials demonstrated reduced exacerbations
and all-cause mortality for patients with COPD on single-inhaler triple therapy
(SITT). The 2023 Canadian Thoracic Society (CTS) COPD pharmacotherapy
guidelines recommend triple therapy, and preferably SITT use, in patients with
moderate to severe symptom burden and high future risk of exacerbations. The
clinical impact of broader SITT use in Canada has not yet been studied.

Aim: We aimed to estimate the benefit of appropriate SITT use according to CTS
COPD guidelines on mortality, exacerbations, and their corresponding costs in
Canada.

Methods: We used a stochastic model using literature-derived characteristics (e.g.,
incidence, changes in COPD severity, treatment, mortality, and exacerbations) that
simulated the Canadian COPD population. Patients were assigned percentage of
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forced expiratory volume in 1 second predicted levels, and their annual
characteristics were modeled for 2025-2034 under 2 scenarios: “status quo”
(current practice) and “increased SITT” (following CTS guidelines).

Results: Based on our simulated results for the flagged population, “Increased
SITT” use over 10 years compared to current treatment reduced moderate and
severe exacerbation rates by 23% and 12%, respectively, for a reduction of 159,000
severe and 2.81 million moderate exacerbations and reduced the all-cause mortality
rate by 22%. In the flagged population alone, this reduction in exacerbations would
equate to a savings of CA$3.9 billion over 10 years.

Conclusion: Appropriate use of SITT, informed by the 2023 CTS COPD guidelines,
could lower mortality, exacerbation frequency, and their corresponding costs in
patients with COPD.

Keywords: COPD; population model; single-inhaler triple therapy.
JCOPDF © 2026.
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Abstract

Depemokimab (depemokimab-ulaa; EXDENSUR) is an anti-IL-5 antibody being
developed by GSK for the treatment of asthma, chronic rhinosinusitis with nasal
polyps (CRSwWNP), chronic obstructive pulmonary disease, eosinophilic
granulomatosis with polyangiitis and hypereosinophilic syndrome. Add-on
treatment with depemokimab reduced asthma-related exacerbations in patients with
severe asthma with an eosinophilic phenotype, in addition to reducing the severity
of nasal polyps and nasal obstruction in patients with CRSwNP. This article
summarizes the milestones in the development of depemokimab leading to this first
approval in the UK as an add-on maintenance treatment of asthma in adult and
adolescent patients aged 2 12 years with type 2 inflammation characterised by an
eosinophilic phenotype who are inadequately controlled on maximum moderate-
dose or high-dose inhaled corticosteroids plus another asthma controller; and as
add-on therapy with intranasal corticosteroids for the treatment of adults with
severe CRSwWNP for whom therapy with systemic corticosteroids and/or surgery do
not provide adequate control.
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Free article
Abstract

Objectives: Like influenza, respiratory syncytial virus (RSV) is a common cause of
severe acute respiratory infection (ARI) in adults. With RSV vaccines recently
approved, data on the burden of disease are required. Our objective was to
investigate the short- and long-term clinical and economic burden of ARI in Danish
adults over the past decade, with a primary focus on RSV, contextualising with
influenza.

Methods: A nationwide cohort study in Denmark, including adults 218-year-old
recorded with an ARI from 1 July 2011 to 30 June 2022 (i.e. exposed), matched 1:3
with individuals without ARI (unexposed). We assessed adverse clinical outcomes,
direct and indirect healthcare resource utilization, and direct and indirect costs over
365 days after ARI.

Results: We identified 762 443 ARIs, of which 5289 were attributed to RSV and 48
047 to influenza. Common comorbidities in patients with RSV were chronic
obstructive pulmonary disease (23.9%, 1264/5289), diabetes (13.5%, 712/5289), and
asthma (12.2%, 647/5289), whereas 32.1% (1700/5289) were immunocompromised.
RSV was associated with an increased risk of adverse clinical outcomes compared
with matched unexposed individuals during the 365-day follow-up, including death
(relative risk 2.7; 95% CI: 2.4-3.0), chronic obstructive pulmonary disease
exacerbations (3.1; 2.8-3.4), asthma exacerbations (4.6; 3.6-5.9), and sepsis (4.0; 3.1-
5.2). RSV was associated with increased risks of respiratory support (5.5; 4.3-7.0)
and antibiotic treatment (2.0; 1.9-2.1). Direct and indirect costs were higher among
patients with RSV than their unexposed peers, with a mean difference in direct
costs of €12 096. Patients with influenza had fewer comorbidities than patients with
RSV, but they also presented worse clinical and economic outcomes than their
unexposed peers, with a mean difference in direct costs of €7992.
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Conclusions: The severe long-term clinical and economic burden of RSV in adults,
which is comparable with influenza, provides evidence for adult vaccination
strategies.

Keywords: Acute respiratory infections; Disease burden; Influenza; RSV;
Vaccination.
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Abstract

Aims: The global prevalence of DM and COPD is increasing. This study offers a
longitudinal analysis of mortality patterns due to these two diseases along with
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regional and demographic insights that highlight disparities in mortality rates in the
US from 1999 to 2019.

Methods: CDC WONDER database was used to determine crude mortality rates
(CMR) and age-adjusted mortality rates (AAMRs) per 1,000,000 individuals, 25 years
and above. Join point Regression was used to examine annual percent change
(APC), average APC (AAPC) and parallelism.

Results: From 1999 to 2019, there were 613,779 deaths with an AAPC of 1.59%.
Males (175.88) had higher AAMR than females (108.48). American Indians had
highest AAMR (159.12) while non-Hispanic Asians experienced lowest (54.08).
AAMRs varied by region (Midwest: 154.69, South: 143.88, West: 127.36, Northeast:
109.26). States with highest AAMR were West Virginia and Oklahoma; those with the
lowest were Utah and Hawaii. Non-metropolitan areas showed higher mortality
(184.02) than metropolitan areas (125.78). Crude mortality rate was highest for the
85 + age group.

Conclusions: The US saw an upward trend in mortality where both COPD and DM
were documented on death certificates. These trends were more pronounced
among males, American Indians, and the Midwestern region.

Supplementary information: The online version contains supplementary material
available at 10.1007/s40200-026-01891-x.

Keywords: Age-adjusted mortality rates; CDC WONDER; Chronic obstructive
pulmonary disease; Diabetes mellitus; Joinpoint regression.
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Abstract

Introduction: Multimorbidity, characterised by the coexistence of two or more
chronic conditions, represents a growing challenge for health systems, adversely
affecting quality of life, self-care, treatment adherence and service utilisation. Within
the context of self-regulation in health, the Common-Sense Model of Self-Regulation
of Health and lliness (CSM) proposes that iliness perceptions-such as beliefs about
causes, control, consequences, timeline and iliness identity-influence health
behaviours. Despite consolidated evidence in single-disease contexts, little is
known about how these perceptions operate when multiple conditions coexist,
particularly due to the need to integrate potentially conflicting representations. To
date, no systematic reviews have synthesised these relationships specifically in
populations with multimorbidity. This protocol describes the methods for a
systematic review aimed at examining how illness perceptions are associated with
treatment adherence, self-care and indicators of chronic condition management in
adults with multimorbidity.

Methods and analysis: This systematic review will be reported in accordance with
the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) guidelines. Observational studies involving adults (218 years) with
multimorbidity, which assess illness perceptions using validated instruments and
report outcomes related to treatment adherence, self-care or self-management
behaviours, will be included. The search will be conducted in the PubMed, Scopus,
Web of Science, Embase, CINAHL, PsycINFO and LILACS databases, using
combinations of descriptors related to iliness perception, multimorbidity and health
behaviours. Two independent reviewers will conduct study selection, data
extraction and methodological quality assessment. The risk of bias will be assessed
using the Newcastle-Ottawa Scale, and the overall quality of the evidence will be
evaluated using the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach. Where appropriate, meta-analysis will be conducted
using measures of association (eg, ORs, relative risk or HRs); otherwise, a
structured narrative synthesis will be performed. Subgroup analyses will be
conducted when data are available.
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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is a leading cause of
morbidity and mortality worldwide, ranking eighth in disability-adjusted life years
(DALYs). Patients with COPD frequently exhibit multimorbidity-including
cardiovascular disease, cerebrovascular disease, diabetes, and lung cancer.
Accordingly, the Charlson Comorbidity Index (CCI) is widely used as a standard tool
for comorbidity adjustment; however, as a general-purpose index, it may not fully
capture disease-specific patterns of multimorbidity, underscoring the urgency for
tailored approaches. Therefore, we aimed to construct a comorbidity severity
adjustment model to improve the prediction of in-hospital mortality among COPD
patients using large-scale registry data from the Korea Disease Control and
Prevention Agency.

Method: This retrospective study used the Korea National Hospital Discharge In-
Depth Injury Survey (KNHDIS) from 2011 to 2023, including 13,385 hospitalized
COPD patients (ICD-10 code J44). All analyses accounted for the complex sample
design with stratification, clustering, and sampling weights. The baseline model
used multivariable logistic regression with conventional covariates, whereas the
extended model incorporated comorbidity clusters derived from Apriori association
rule mining to capture interconnected disease patterns. Odds ratios (OR) and 95%
confidence intervals (Cl) were calculated to assess determinants of in-hospital
mortality.

Result: In the baseline model, advanced age, emergency admission, larger hospital
size, and higher CCI scores were significantly associated with increased mortality.
In the extended model with Apriori-derived clusters, additional high-risk profiles
were identified: (i) septicemia with pneumonia, (ii) respiratory failure with sequelae
of tuberculosis, and (iii) pulmonary heart disease with sequelae of tuberculosis. The
predictive performance improved with the inclusion of comorbidity clusters (AUC
0.753 vs. 0.732), indicating that the cluster-augmented model provided superior
discrimination compared with the baseline model.

Conclusion: These findings indicate that integrating data-driven comorbidity
patterns into traditional risk models enhances mortality risk stratification for COPD
inpatients and may support both clinical decision-making and the development of
evidence-based health policies.

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

Objective: This study pilot tested a novel Decision Aid (DA) that clarifies the impact
of multimorbidity on Lung Cancer Screening (LCS) risks and benefits. Outcomes of
interest include LCS knowledge, disposition to complete LCS, decisional conflict
and confidence.

Methods: Evaluation scales were administered before and after DA exposure to 50
patients with smoking history; 70% of them having moderate or severe
multimorbidity.

Results: LCS Knowledge Measure scores improved (median 3 vs. 5 on scale 0-

12, p < 0.0001). Scores of Decisional Conflict subscale related to feeling uninformed
improved (median 3.5 vs. 3 on scale 0-15, p = 0.03). Overall Decisional Conflict
(median 16 vs. 16 on scale 0-80), Stage of Decision Making (median 4 vs. 4 on scale
1-4), and share of participants disposed to complete LCS (86% vs. 84%) were
similar.
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Conclusion: Exposure to a DA tailored to individuals with multimorbidity was
associated with improved knowledge of LCS. Further investigation is needed to
evaluate the DA efficacy in patients with higher baseline decisional conflict and
lower baseline confidence.

Innovation: A novel DA presenting information on the impact of comorbidities on
LCS risks and benefits was found to hold potential for better supporting the
decision-making of patients with multimorbidity.

Keywords: Decision aid; Lung cancer screening; Primary care.
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Abstract

The aging of the vasculature is a primary determinant of cardiovascular disease risk
and a key contributor to organismal decline. While our understanding of its
molecular underpinnings has grown exponentially, the translation of these
discoveries into effective clinical interventions remains a major hurdle. This review
provides a critical appraisal of the current state of vascular aging pharmacology.
We first dissect the core pathogenic mechanisms, including epigenetic drift, chronic
low-grade inflammation, and cellular senescence, highlighting clinically relevant
targets such as the IL-1B pathway and senescent cell populations. We then
systematically evaluate current and emerging therapeutic strategies, ranging from
repurposed metabolic drugs (e.g., SGLT2 inhibitors) and mitochondrial antioxidants
(e.g., MitoQ) to pioneering senolytic and gene therapies. A central focus is placed
on the translational bottlenecks that impede progress: the discordance between
animal models and human biology, the challenge of targeted drug delivery to the
vascular wall, and the lack of validated surrogate endpoints for clinical trials. We
conclude by outlining a strategic roadmap for the future, emphasizing the need for
precision medicine approaches, innovative clinical trial designs, and the integration
of liquid biopsy biomarkers to accelerate the development of therapies that
genuinely promote vascular health and resilience.

Keywords: Arterial Stiffness; Endothelial Dysfunction; Senescence; Senolytic;
Vascular Aging.
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Abstract

Background: The long-term relationship between multimorbidity and cognitive
impairment remains unclear, and a quantitative synthesis comparing cognitive
impairment risks across different multimorbidity patterns is still lacking. This review
aimed to systematically synthesize longitudinal evidence on the association
between multimorbidity and cognitive impairment, as well as the risk of cognitive
impairment across different multimorbidity patterns.

Methods: Six databases were systematically searched from inception to 9 July 2025.
Longtitudinal studies examining multimorbidity or multimorbidity patterns in
relation to cognitive impairment risk were eligible. Meta-analyses generated pooled
HRs and 95% Cls for cognitive impairment across disease counts and
multimorbidity patterns. The review followed the PRISMA 2020 guidelines for
abstracts.

Results: Eighteen cohort studies were included in the review. Multimorbidity was
associated with a 49% higher risk of cognitive impairment (95% Cl 1.22-1.82). The
risk increased steadily with the number of chronic conditions, with HRs ranging
from 1.38 (95% CI 1.26-1.51) to 3.57 (95% Cl 2.84-4.47) for individuals with two to six
or more diseases. Among multimorbidity patterns, the mental health pattern showed
the highest risk (HR 2.07, 95% CI 1.86-2.32), followed by the cardiometabolic pattern
(HR 2.05, 95% CI 1.92-2.19). Within cardiometabolic disease combinations,
coexisting diabetes, stroke, and heart disease conferred the greatest risk.
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Conclusions: Multimorbidity is linked to a substantially increased risk of cognitive
impairment, underscoring the need for life-course prevention strategies that
emphasize early management of chronic conditions, particularly in midlife. Future
research should identify optimal management approaches for different
multimorbidity patterns and tailor strategies to individual needs.

Keywords: Cognitive dysfunction; Cohort studies; Meta-analysis; Multimorbidity;
Systematic review.
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Airway fibrosis in severe asthma is a hallmark of disease pathology, yet the
mechanisms driving fibroblast activation remain incompletely understood. While
interleukin-4 (IL-4) and interleukin-13 (IL-13) are central to type 2 inflammation, their
combined role in directly promoting human lung fibroblast-mediated fibrosis is not
well defined. This study demonstrates that IL-4 and IL-13 act synergistically on
asthmatic fibroblasts to potentiate a pro-fibrotic program via the shared interleukin-
4 receptor alpha (IL-4Ra)/Signal Transducer and Activator of Transcription 6
(STAT®6) axis. We found that diseased human lung fibroblasts (DHLFs) from
asthmatic patients exhibited elevated expression of the type Il receptor (IL-4Ra/IL-
13Ra1) compared to normal human lung fibroblasts (NHLFs), priming them for
activation. Consequently, combined IL-4/IL-13 stimulation synergistically enhanced
STATG6 phosphorylation and robustly upregulated key extracellular matrix (ECM)
components (collagen l/lll, fibronectin) and regulators (matrix metalloproteinase-9
(MMP-9), tissue inhibitor of metalloproteinase-1/2 (TIMP-1/2). Furthermore, IL-4
specifically emerged as the dominant driver of fibroblast proliferation. Critically, the
IL-4Ra-blocking antibody dupilumab effectively abrogated this pro-fibrotic
response. These findings provide a direct mechanistic basis for targeting the IL-4Ra
pathway to mitigate airway remodeling and potentially alter the progressive course
of fibrosis in patients with severe, type 2-high asthma.

Keywords: Airway remodeling; Asthma; Dupilumab; Fibrosis; Interleukin-13 (IL-13);
Interleukin-4 (IL-4).
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Abstract

Purpose: This systematic review and meta-analysis evaluated the performance of
artificial intelligence (Al)-based models in diagnosing pediatric asthma and
predicting acute asthma exacerbations.

Methods: A comprehensive literature search was conducted across PubMed,
Embase, and Web of Science. The initial search was conducted up to December 6,
2024, and a supplementary search was conducted in April 2025 to identify newly
published or newly indexed studies. Diagnostic performance metrics, including
sensitivity, specificity, area under the curve (AUC), and 2 x 2 diagnostic data, were
extracted or reconstructed. A bivariate random-effects model was used for meta-
analysis, and study quality was assessed using a modified QUADAS-2 tool with
PROBAST-informed signaling questions.

Results: A total of 18 studies were included: 13 studies evaluated Al-based models
for pediatric asthma diagnosis and five studies evaluated Al-based models for
predicting acute asthma exacerbations. For asthma diagnosis, internal validation
showed a sensitivity of 0.87, specificity of 0.93, and AUC of 0.96, while external
validation showed a sensitivity of 0.81 and specificity of 0.94. For acute
exacerbation prediction, internal validation showed a sensitivity of 0.59, specificity
of 0.79, and AUC of 0.68. These estimates should be interpreted cautiously because
heterogeneity was very high and external validation evidence was limited.

Conclusion: Al-based models showed promising but preliminary diagnostic
performance for pediatric asthma, whereas their performance for predicting acute
exacerbations remained limited. The findings should be interpreted cautiously
because of substantial heterogeneity, potential publication bias, and limited
external validation. Future studies should use standardized definitions and
independent external validation before these models are implemented in clinical
practice.

Clinical trial number: Not applicable.

Keywords: Artificial intelligence; Asthma; Asthma exacerbations; Children; Meta-
analysis.
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Background: Biologics targeting type 2 cytokines can inhibit airway inflammation
and improve lung function in moderate-to-severe asthma; however, their impact on
airway mucosal inflammatory cells is unclear. This study assessed the effects of
dupilumab on airway mucosal and systemic inflammation, and related gene
expression in patients with persistent asthma.

Methods: In the phase 2a EXPEDITION study (NCT02573233), patients aged 18-65
years were randomised to add-on dupilumab 300 mg (n = 20) or placebo (n = 22)
every 2 weeks for 12 weeks. Pre- and post-treatment bronchial biopsies, bronchial
brushings, bronchoalveolar lavage (BAL) fluid and blood samples were collected.
Clinical and patient-reported outcomes, gene expression, type 2 biomarkers and
safety outcomes were assessed.

Results: Dupilumab versus placebo improved lung function and asthma control. No
significant changes in eosinophils, mast cells or type 2 helper cells were observed
in bronchial biopsies. Downregulation of M2 macrophage- and eosinophil-
associated gene sets was observed in BAL and brushing samples after dupilumab.
Dupilumab decreased multiple circulating type 2 biomarkers in peripheral blood
(Punadj < 0.001, padj < 0.01), goblet cell numbers (punadj = 0.0336; padj = 0.2554) and
mucus area (punadj = 0.0426; padj = 0.2554) in bronchial biopsies versus placebo. The
safety profile was consistent with the known safety profile of dupilumab.

Conclusion: Dupilumab improved lung function and asthma control while reducing
circulating type 2 biomarkers. No measurable impact was observed on type 2-
associated inflammatory cell numbers in airway bronchial biopsies; however,
dupilumab modulated the expression of inflammation-associated gene sets. These
findings provide cellular and molecular data that may explain dupilumab-driven
mechanisms of improved lung function in patients with type 2 asthma.

Keywords: asthma; bronchoscopy; dupilumab; endobronchial biopsies; gene
expression.
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Can digital self-screening improve identification of chronic dyspnoea in Australian
general practice? A proof-of-concept protocol for the BREATHE SMART trial
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Abstract

Introduction: Chronic dyspnoea is a prevalent and clinically significant symptom,
often indicative of underlying cardiorespiratory disease. It is frequently under-
reported by patients and under-recognised in primary care, with these challenges
exacerbated in rural and remote communities where disease burden is greater and
patients experience barriers to timely diagnosis and management. The BREATHE
SMART trial aims to implement and evaluate an innovative, fully digital self-
screening system for chronic dyspnoea, integrated into general practice workflows
and information technology infrastructure. This approach seeks to enhance early
detection and management of chronic cardiorespiratory conditions across diverse
practice settings.

Methods and analysis: This multisite proof-of-concept study will test a software
platform delivering a preconsultation self-screening questionnaire across 40
general practices in urban, rural and remote Australia. The system identifies eligible
patients (218 years, consenting to SMS communication with their practice), issues
an automated SMS that administers a validated dyspnoea screening questionnaire,
and summarises responses for integration into the electronic medical record.
Process evaluation will assess acceptability and utility using deidentified audit data,
software metrics and qualitative feedback from patients, staff and general
practitioners (GPs) via surveys, interviews and focus groups. Approximately 12 000
patients will be screened over 12 months. Primary outcomes will include the
proportion completing self-screening and prevalence of chronic dyspnoea and
secondary outcomes will include the rate of newly diagnosed chronic dyspnoea-
related conditions (ie, asthma, chronic obstructive pulmonary disease and heart
failure) in the preceding 12 months and during the intervention period.

Ethics and dissemination: Ethics approval was granted by the University of New
South Wales Human Research Ethics Committee (HREC) (iRECS6645) and the
University of Notre Dame Australia HREC (2024-155). Participating practices and
each GP will provide written, informed consent. All patients being screened will
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provide electronic informed consent. Results of the study will be disseminated
through various forums, including peer-reviewed publications and presentation at
national and international conferences. Following the study, participating practices
will be provided with a summary of the findings of the study, together with a full
copy of any publications and a plain language statement for participants, which will
be made available in the practices.

Trial registration number: ACTRN12624001451594.

Keywords: Digital Technology; Primary Care; RESPIRATORY MEDICINE (see
Thoracic Medicine).
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Abstract

Background: Air pollution is associated with asthma mortality and hospital
admissions, yet few studies have focused on exacerbations managed in the
community or which subgroups of asthma patients are most vulnerable. Identifying
these groups is crucial for targeted public health interventions and clinical
guidance.

Methods: We developed Poisson generalised regression models examining
associations between short-term exposure to air pollutants (NO2, PMz.s and PMuo,
and O3) and courses of oral corticosteroids (OCS) prescribed in primary care for
exacerbations in a cohort of asthma-registered adults (18-80 years) in East London,
between March 2019-February 2023. We analysed three time frames: pre-, during,
and post-COVID-19 pandemic, and performed stratified analyses by gender, age,
asthma management step, and blood eosinophil levels.

Results: For every interquartile range (IQR) increase in the preceding week's
average exposure, the risk of OCS prescription increased by 5% for NO2, 2% for
PM+o, and 2% for PM2.s. Risk for OCS prescriptions were 2% lower during the COVID-
19 period and 28% higher post-COVID-19 compared to pre-COVID-19. Stratified
analyses showed that male and older adults had higher risks for NO2 associated
exacerbations with same-day exposure but lower risks for one-week exposure,
compared to females and younger adults. Risks were also slightly higher in patients
on step 4/5 asthma medications and in those with eosinophilia, with similar patterns
observed for PM1o and PMz:s.

Conclusion: Short-term exposure to NO2, PM1o, and PM2s increases the risk of mild
asthma exacerbations, however risk and lag were affected by age, gender, and
patient subgroups, emphasizing the need for tailored public health strategies.

Keywords: Air pollution; Asthma exacerbation; Medical records.
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Abstract

Asthma, the most common chronic respiratory disease, is characterized by variable
symptoms, airflow limitation, and airway inflammation. Current management relies
largely on a symptom-focused stepwise escalation approach which often leads to
suboptimal outcomes. This review examines how type-2 (T2) inflammatory
biomarkers - blood eosinophils and fractional exhaled nitric oxide (FeNO) - can
complement symptom-based assessment to optimize care pathways. We synthesize
evidence for biomarker-guided management across five critical decision points:
diagnostic triage, inhaled corticosteroid (ICS) initiation and dose escalation, acute
attack phenotyping, and biologic selection. Across trials and observational cohorts,
biomarker-high patients derived substantially greater benefit with ICS-based
therapy, while biomarker-low patients had a worse benefit-harm profile. Each
section is balanced by a review of data in disfavor of biomarker-based management.
Indeed, tests for type-2 inflammation may be criticized in terms of accessibility or
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variability and require threshold validation. Nevertheless, the cumulated evidence
suggests that future trials and studies of biomarker integration into diagnostic and
treatment pathways may help streamline management for the most at-risk patients,
from diagnosis to treatment intensification. The analogy of 'fast and slow lanes' for
diagnostic and treatment algorithms is developed. The utility of alternative treatable
traits including chronic airway infection, persistent airflow limitation, and breathing
pattern disorders is also explored. The quality and counterpoints of the reviewed
evidence emphasize that biomarkers should complement rather than replace
comprehensive clinical assessment to optimize care for all phenotypes. Trials and
studies of interventions tailored according to blood eosinophils, FeNO, and other
key treatable traits are urgently needed across diagnostic and treatment algorithms
for asthma.

Keywords: FeNO; airways; asthma; biologics; biomarkers; diagnosis; eosinophils;
exacerbations; management; prognosis; therapy; type-2 inflammation.
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Abstract

Severe asthma, characterized by neutrophilic airway inflammation, poses a
significant clinical obstacle, primarily due to its frequent association with
glucocorticoid resistance. This review provides a systematic analysis of how the
imbalance between T helper 17 (Th17) cells and regulatory T (Treg) cells contributes
to this glucocorticoid-resistant phenotype. We emphasize three interconnected
mechanisms that transcend traditional cytokine networks: immunometabolic
reprogramming, which promotes glycolytic adaptation in Th17 cells while
simultaneously impairing oxidative metabolism in Tregs; microbiome dysregulation,
acting via the "gut-lung axis", which disrupts local and systemic immune tolerance;
and Treg plasticity, wherein inflammatory signals transform suppressive Tregs into
pro-inflammatory Th17-like cells, thereby exacerbating immune imbalance.
Consequently, these processes establish a self-perpetuating inflammatory
environment that sustains neutrophilic infiltration and impairs glucocorticoid
sensitivity. On this basis, we evaluate emerging therapeutic strategies targeting the
Th17/Treg axis, including Interleukin-17/Interleukin-23 (IL-17/IL-23) blockade, Janus
kinase inhibitors, and Treg-enhancing approaches. We conclude that biomarker-
guided patient stratification, rather than a "one-size-fits-all" strategy, will be
essential to translate these mechanistic insights into effective precision
immunotherapy for severe neutrophilic asthma.

Keywords: Glucocorticoid resistance; Immunotherapy; Neutrophilic inflammation;
Severe asthma; Th17 cells; Treg cells.
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ASTHMA PHENOTYPES AND COMORBID DISEASES
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Abstract

Background: Asthma is a heterogeneous chronic airway disease frequently
accompanied by comorbidities that influence symptom burden, treatment
requirements, and disease control. Understanding the distribution of comorbidities
across asthma phenotypes is essential for improving individualized management
strategies.

Methods: This cross-sectional study analyzed data from 2,053 adults enrolled in the
nationwide Turkish Asthma Action and Research (TAAR) registry. Demographic
characteristics, asthma phenotypes, comorbidities, treatment steps, and control
status were extracted. Comorbidities were categorized as upper airway, lower
airway, non-respiratory, and psychophysiological disorders. Comparative analyses
were performed across phenotypes (eosinophilic, allergic, NERD, obese asthma),
treatment steps, and control groups using appropriate statistical tests.

Results: Allergic rhinitis (64.2%), chronic rhinosinusitis (32.1%), gastroesophageal
reflux (GER) (26.4%), and nasal polyposis (19.9%) were the most frequent
comorbidities. Upper airway diseases were significantly more common in
eosinophilic asthma, NERD, and allergic asthma. Obesity-related comorbidities-
including diabetes mellitus, hypertension, cardiovascular disease, and obstructive
sleep apnea -were markedly higher in the obese asthma phenotype and among
women. GER was particularly prevalent in NERD, obese asthma, and uncontrolled
asthma. Patients in GINA step 5 had the highest comorbidity burden. Poorly
controlled asthma was associated with higher frequencies of chronic rhinosinusitis,
diabetes mellitus, GER, recurrent URTIs, and osteoporosis. The proportion of
uncontrolled asthma increased significantly with rising numbers of comorbidities.

Conclusion: Comorbidities are highly prevalent among adults with asthma and vary
substantially across phenotypes, sex, treatment step, and control status. Upper
airway disease, GER, obesity-related conditions, and metabolic disorders exert a
major impact on asthma severity and control. Systematic identification and targeted
management of comorbidities should be prioritized to optimize asthma outcomes
and reduce disease burden.
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Tissue-resident immune cells in asthma: drivers of inflammation, memory, and
airway remodeling

Payal Singh1
Affiliations Expand
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Abstract

The complex inflammatory condition associated with airflow obstruction and
variable airway hyperresponsiveness (AHR) is a characteristics condition of
asthma. Exposure of the lungs to different environmental triggers, such as
allergens, pollen, and environmental toxicants, exaggerates the immune reaction,
narrowing the airways and resulting in episodes of reversible bronchoconstriction.
The interaction of resident immune cells, structural cells, and altered extracellular
matrix proteins creates persistent inflammatory condition in lung, resulting in
airways inflammation, hyperresponsiveness, and remodelling. The imbalance
between pro-inflammatory and anti-inflammatory response from granulocytes,
monocytes, and lymphocytes, along with an imbalanced ratio of matrix
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metalloproteinases (MMPs) and their inhibitors (TIMPs), this results in continual
airway inflammation and airway remodeling. The emerging protective role of a
specific group of tissue-resident eosinophils (rEos), long-lived tissue-resident
memory CD4* T cells (TRM) and B cells (BRM), resident macrophages, endothelial
cell (ECs), and innate lymphoid cells (ILC2) in amelioration of asthma is disclosing
the novel approach for attenuation of asthma pathogenesis. This new
understanding emphasizes the elasticity, tenacity, and communication of myeloid
and lymphoid cells in the lung microenvironment, opening the door to new
therapeutic possibilities, particularly for severe and chronic asthma. This review
combines recent findings that refine our understanding of how immune cells
contribute to asthma development and progression. It highlights the important roles
of innate immune cells and tissue-resident memory lymphocytes, their interactions
with resident cells, and also identifies new treatment approaches that could
attenuate asthma progression.

Keywords: Airway inflammation and remodeling; Asthma pathogenesis; Immune
memory cells and hyperresponsiveness; Innate lymphoid cells (ILC2); Tissue-
resident immune cells.
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Impact of CKD and COPD co-existence on mortality, vascular dementia, and
Alzheimer's dementia; a comparative cohort study
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Free article
Abstract

Background: Chronic kidney disease (CKD) and chronic obstructive pulmonary
disease (COPD) are common conditions associated with increased risks of mortality
and cognitive impairment. However, the association between COPD and dementia
outcomes in patients with CKD remains incompletely understood.

Methods: We conducted a retrospective observational cohort study using the
TriNetX Global Collaborative Network, including patients aged 18-80 years with CKD
stages 3-5, excluding those with prior dialysis, transplantation, dementia, or mild
cognitive impairment before cohort entry. Two cohorts were identified: CKD with
COPD, defined using classical ICD-10 COPD codes (J41-J44), and CKD without
COPD. A secondary sensitivity analysis used a broader respiratory disease
definition including asthma, bronchiectasis, and other chronic respiratory
conditions. Cohorts were propensity score matched (1:1) for demographic
characteristics, comorbidities, smoking exposure, and laboratory parameters.
Outcomes included all-cause mortality, non-Alzheimer's dementia, and Alzheimer's
disease, assessed over a maximum follow-up of 5 years using Kaplan-Meier and
Cox proportional hazards analyses.

Results: Two cohorts were identified: CKD with COPD (n = 270 566) and CKD
without COPD (n = 821 399). After propensity score matching, 234 317 patients
remained in each cohort. CKD with COPD was associated with a higher observed
risk of mortality compared with CKD alone (18.5% vs. 14.5%; HR 1.17; 95% CI 1.16-
1.19; p < 0.001). The composite outcome of non-Alzheimer's dementia was also
more frequent in the CKD with COPD cohort (4.6% vs. 3.9%; HR 1.07; 95% CI 1.04-
1.10; p < 0.001). No significant association was observed for vascular dementia
alone or mild cognitive impairment alone. Alzheimer's disease incidence was low in
both cohorts, and lower observed hazards were identified in the COPD cohort (HR
0.85; 95% C1 0.80-0.91; p = 0.002), although these findings should be interpreted
cautiously given the relatively short follow-up and higher competing mortality in the
COPD cohort.

Conclusions: Among patients with CKD, coexisting COPD was associated with
higher observed risks of mortality and non-Alzheimer's dementia during follow-up.
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Further longitudinal studies with longer follow-up and competing-risk methodology
are warranted.
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Abstract

Severe asthma remains a challenging, heterogeneous condition, despite significant
advances in therapeutic strategies. A subset of patients continues to experience
poor control, frequent exacerbations and a high burden of disease. The advent of
multi-omic technologies, including genomics, transcriptomics, proteomics and
metabolomics, has opened new avenues for understanding the molecular
underpinnings of asthma. When combined with artificial intelligence (Al), these
approaches hold the potential to transform and augment the management of severe
asthma by identifying key biomarkers, refining disease endotypes and enabling
personalised treatment strategies. This review explores the role of Al-integrated
multi-omic approaches in asthma research, highlighting how Al-driven models can
analyse vast datasets to uncover patterns often missed by traditional methods.
These insights can improve diagnostic precision, predict therapeutic responses and
guide the development of novel, targeted therapies. Key areas of focus include
genetic loci associated with asthma severity, single-cell RNA sequencing to
uncover cellular heterogeneity, and proteomic profiles that differentiate asthma
phenotypes. Through this review, we aim to provide readers with a clear
understanding of the current landscape in severe asthma research, highlighting the
breakthroughs achieved through Al-integrated multi-omic approaches. Additionally,
we aspire to guide the future direction of the field by addressing the challenges that
remain in translating these discoveries into clinical practice. By fostering a deeper
understanding of the potential of these technologies, we hope to inspire further
innovations that will pave the way for precision medicine to transform severe
asthma management, ultimately leading to more personalised and effective
treatment options for patients.
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Abstract

Paediatric asthma management has undergone a significant transformation from
rudimentary assessments in the early 20th century to sophisticated diagnostic and
therapeutic approaches today. Early clinical observations lacked paediatric
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specificity, but mid-20th-century studies introduced functional assessments,
spirometry and recognition of asthma as a chronic inflammatory condition. The
introduction of inhaled corticosteroids transformed long-term management, offering
targeted control with reduced systemic risks. Advances in noninvasive diagnostics,
such as fractional exhaled nitric oxide, induced sputum analysis, exhaled breath
condensate and electronic nose technology, have improved inflammation
monitoring, phenotype classification and therapeutic responsiveness. The
integration of omics technologies, i.e. genomics, proteomics and metabolomics,
has enabled deeper insights into disease mechanisms and facilitated early,
individualised interventions. Concurrently, artificial intelligence (Al) and machine
learning are emerging as tools for predicting exacerbations, identifying clinical
subtypes and enhancing decision-making through large-scale data integration.
Despite these advancements, challenges remain around standardisation, data
quality and ensuring equitable access. This narrative review synthesises decades of
progress in paediatric asthma care, emphasising the transition from empirical
treatment to personalised, biomarker-driven strategies. It highlights current gaps,
particularly in algorithm transparency, paediatric-specific validation and holistic
care integration. As asthma management enters an era of digital health and Al-
assisted precision medicine, future success will depend on interdisciplinary
collaboration, real-world validation and policies that close care disparities.
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Abstract

Background: Clinical remission is an emerging goal in severe asthma (SA)
management. While tezepelumab demonstrates broad efficacy, its real-world impact
on remission - specifically in the context of small airway dysfunction (SAD) -
remains incompletely defined.

Methods: This prospective, multicentre study enrolled 39 adults with SA treated
with tezepelumab for 12 months. Clinical remission was defined by SANI criteria:
complete oral corticosteroid (OCS) withdrawal, zero severe exacerbations, Asthma
Control Test score 2 20, and stable/improved FEV;. SAD remission required
normalization of oscillometric parameters.

Results: At baseline, 44% of patients exhibited SAD. Tezepelumab eliminated severe
exacerbations and achieved complete OCS withdrawal in 100% of evaluable
patients. At 12 months, 77.4% of the overall evaluable cohort and 80.0% of those
with baseline SAD achieved clinical remission. However, SAD remission was not
observed; these patients maintained persistent oscillometric abnormalities despite
reaching all clinical goals.

Conclusion: Tezepelumab enables high rates of clinical remission regardless of
baseline small airway status. In the SAD phenotype, symptomatic and inflammatory
recovery dissociates from physiological SAD remission. Persistent mechanical
abnormalities highlight the necessity of oscillometry to identify hidden residual
disease in patients who otherwise appear to be in remission.

Keywords: Severe asthma; clinical remission; oscillometry; real-world
effectiveness; small airway dysfunction; tezepelumab.
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Abstract

Background: Severe asthma is a heterogeneous disease with variable treatment
responses to biologic therapy. Conventional biomarkers, including blood eosinophil
counts and fractional exhaled nitric oxide, only partially capture response
heterogeneity.

Objective: We evaluated the cytokine secretion profiles of group 2 innate lymphoid
cells (ILC2s) and Tu2 cells and examined their associations with clinical outcomes
after benralizumab therapy.

Methods: We analyzed 70 patients with severe type 2-high asthma enrolled onto the
multicenter Tokyo Asthma Study. Cytokine secretion by ILC2s and TH2 cells was
evaluated by live cell imaging of secretion activity, which enables real-time
visualization of cytokine secretion from individual lymphocytes. The frequencies of
IL-4-, IL-5-, and IL-13-producing cells were quantified at baseline and after 24 weeks
of benralizumab treatment. Clinical responses were primarily assessed by the
Asthma Control Questionnaire 5, and patients were classified as experiencing
response or not.

Study registration: Japan Registry of Clinical Trials (jJRCTs031190237).

Results: In type 2-high asthma, ILC2s and Tu2 cells exhibited distinct cytokine

secretion profiles with no significant correlation between the two cell populations.
Benralizumab selectively suppressed IL-5- and IL-13-producing ILC2s but had little
effect on Tu2 cells. Patients with higher baseline frequencies of IL-4-producing Tn2
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cells showed limited clinical improvement after benralizumab therapy. In
multivariable logistic regression analysis, baseline IL-4-producing Tu2 cell
frequency was associated with Asthma Control Questionnaire-defined nonresponse
after adjustment for blood eosinophil counts and fractional exhaled nitric oxide.

Conclusions: Single-cell functional lymphocyte profiling identifies distinct innate
and adaptive type 2 responses to benralizumab and provides complementary
information associated with response heterogeneity in severe asthma.

Keywords: Benralizumab; ILC2; T(H)2 cells; cytokines; type 2-high asthma.
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Abstract

Background: Real-world data on benralizumab in patients with severe eosinophilic
asthma-while controlling for confounding factors-is currently lacking.

Aim: This real-world controlled multicentre study evaluated asthma outcomes in
patients who received benralizumab compared with a severe asthma cohort who did
not receive biologic therapy.

Methods: Two years of data from patients with severe eosinophilic asthma in the
Australian Benralizumab Registry (ABenRa) and the Australasian Severe Asthma
Registry (ASAR) were included in the analysis. Asthma control questionnaire-5
(ACQ-5) scores, asthma-related quality of life (AQLQ) scores, maintenance oral
corticosteroid (OCS) dose, annualised exacerbation rate and clinical remission
(ACQ-5 < 1, with no asthma attacks or OCS use for 12 months, assessed at the 24-
month follow-up) rates were compared between the groups after adjusting for
baseline imbalances.

Results: A total of 211 participants from ABenRa (64.5% female; mean age 57.4
14.5 years) and 250 from ASAR (63.1% female; mean age 53.7 * 14.8 years) were
included. ACQ and AQLQ improved significantly in both groups. Participants in the
ABenRa showed greater improvements in ACQ at 12- ( = -0.5, p = 0.002) and 24-
months (B = -0.5, p = 0.003), as well as in AQLQ at 12- (8 = 0.6, p < 0.001) and 24-
months (B = 0.4, p = 0.019), compared with the ASAR group, with no difference in
maintenance OCS dose or annualised exacerbation rates between groups. At 12-
and 24-months, approximately 60% of participants in the ABenRa achieved
controlled or partially controlled asthma as per the GINA guidelines. Notably,
clinical benefit was evident within 14 days of initiating treatment. A higher
proportion of participants in the ABenRa achieved clinical remission (30.9% vs.
20.4%; OR 2.1 (95% Cl 1.1, 4.1), p = 0.037).

Conclusion: Benralizumab was associated with significant improvement in asthma
outcomes in patients with severe eosinophilic asthma. This benefit persisted when
compared with patients who had severe eosinophilic asthma but did not receive any
biologic therapy.
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Abstract

Duration of asthma, ratio of peak expiratory flow to predicted value, and ratio of
maximal expiratory flow at 25% of the vital capacity to predicted value are
independent risk factors for polyp recurrence in patients with CRSWNP+AS. A
lower+upper model created with the ethmoid sinus score and the three lower airway
factors shows good predictive value for polyp recurrence in patients with
CRSwWNP+AS.

Keywords: chronic rhinosinusitis with nasal polyps; comorbid asthma; lower airway
variables; polyp recurrence; prediction.
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Abstract

Background: Clinical heterogeneity exists within obese asthma (OA) traditionally
defined by body mass index (BMI)-based measurements of obesity, which can either
underestimate or overestimate adiposity.

Objective: To explore potential OA subtypes and verify future outcomes of the
identified clusters.

Methods: We applied the new definition of obesity introduced by the European
Association for the Study of Obesity to identify participants with OA from the
Australasian Severe Asthma Network, and followed them in a 12-month prospective
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cohort study. We explored potential OA clusters using a hierarchical cluster
analysis and assessed clinical outcomes including asthma exacerbations (AE) and
clinical remissions (CR) in the identified clusters. Additionally, a decision tree
analysis was performed to validate cluster assignments in another separate dataset.

Results: Cluster analysis of 244 subjects with OA identified three clusters. Cluster 1
was "younger mild OA with high skeletal muscle mass", cluster 2 was "male
smokers-predominant uncontrolled OA with multimorbidity and eosinophilic
inflammation", and cluster 3 was "older female nonsmokers-predominant OA with
high visceral fat area and neutrophilic inflammation”. Clusters 2 and 3 had higher
risk of moderate-to-severe AE (OR=5.60, 95%CI: 2.42-12.94; and OR=3.86, 95%CI:
1.74-8.58), and were less likely to achieve 2-component CR (OR=0.18, 95%CI: 0.08-
0.41; and OR=0.26, 95%CI: 0.12-0.57). Decision tree analysis validated the clustering
results in another dataset with an accuracy of 88.93%.

Conclusion: We identified three OA clusters with distinct clinical characteristics and
differential future outcomes including AE and CR. These findings may provide
clinical implications for the targeted management of OA.

Keywords: asthma; body composition; cluster analysis; inflammation; obesity.
Copyright © 2026. Published by Elsevier Inc.
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Abstract

Background: Asthma is a heterogeneous chronic inflammatory airway disease
affecting over 300 million people worldwide. The airway epithelium serves as the
primary interface with environmental stimuli and responds by releasing epithelial-
derived alarmins, thymic stromal lymphopoietin (TSLP), interleukin-33 (IL-33), and
interleukin-25 (IL-25), which act as upstream regulators of both innate and adaptive
immune responses. Current therapies targeting downstream inflammatory
mediators demonstrate limited efficacy in severe and refractory asthma,
necessitating novel approaches targeting upstream pathways.

Objective: This narrative review examines the mechanistic roles of epithelial
alarmins TSLP, IL-33, and IL-25 in asthma pathogenesis, covering their regulation,
receptor signalling, downstream immune activation, and contributions to airway
remodelling. Current and emerging biologic therapies targeting these alarmins are
summarised, with key clinical trials tabulated.

Methods: A comprehensive narrative literature review was conducted. Electronic
databases searched included PubMed/MEDLINE, Scopus, Web of Science, and
ClinicalTrials.gov, covering publications from January 2015 to March 2025, with
seminal earlier studies included where relevant. Search terms used included: "TSLP
asthma," "IL-33 asthma,” "IL-25 asthma," "epithelial alarmins," "thymic stromal
lymphopoietin,” "tezepelumab,” "itepekimab," "astegolimab," "airway
inflammation,” "ILC2," "airway remodelling," and "biologic therapy severe asthma."
Priority was given to original research articles, randomised controlled trials, and
systematic reviews; review articles were included to provide mechanistic context.
Studies were selected based on relevance to alarmin biology, immunological
pathways, and clinical evidence in asthma.

Results: TSLP: Functions as a central amplifier of type-2 and mixed inflammatory
responses through transcriptional regulation following epithelial stimulation.
Activates dendritic cells, group 2 innate lymphoid cells (ILC2s), and granulocytes
via the TSLPRI/IL-7Ra complex, driving both eosinophilic and non-eosinophilic
inflammation. Tezepelumab, an anti-TSLP monoclonal antibody, has achieved
regulatory approval (FDA/EMA) for severe asthma with demonstrated exacerbation
reduction across multiple endotypes (40-60% reduction in clinical trials). IL-33:
Constitutively stored in epithelial cell nuclei, acts as an immediate danger signal
upon cellular injury, triggering rapid innate immune activation through the ST2/IL-
1RACP receptor complex. Mediates acute exacerbations, airway
hyperresponsiveness, and steroid-refractory inflammation. Anti-IL-33 agents
including itepekimab, astegolimab, and tozorakimab are in Phase 2-3 clinical
development with promising early efficacy data. IL-25: Predominantly produced by
epithelial tuft cells, sustains chronic type-2 immunity, mucus hypersecretion, and
corticosteroid-insensitive disease phenotypes through IL-17RA/IL-17RB receptor
engagement. IL-25-targeted approaches demonstrate preclinical efficacy and are
advancing toward clinical evaluation.


https://doi.org/10.1007/s11033-026-12005-4

Conclusion: Epithelial alarmins represent critical upstream drivers of asthma
pathogenesis, orchestrating diverse inflammatory pathways that determine disease
endotypes and severity. Therapeutic targeting of TSLP, IL-33, and IL-25 offers a
paradigm shift from downstream cytokine inhibition to source-directed intervention,
with potential to reduce exacerbations, prevent airway remodelling, and improve
disease control across different asthma phenotypes. The success of anti-TSLP
therapy and ongoing clinical development of IL-33 and IL-25 inhibitors validate
epithelial alarmins as essential molecular targets for precision medicine approaches
in severe and refractory asthma.

Keywords: Airway remodelling; Asthma; Biologic therapy; Epithelial alarmins;
Interleukin-25 (IL-25); Interleukin-33 (IL-33); Thymic stromal lymphopoietin (TSLP);
Type-2 inflammation.
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Abstract

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

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

Small airways dysfunction (SAD) is a recognised treatable trait within severe
asthma, associated with worse symptom control and increased exacerbations. It
can be measured using forced oscillometry technique (FOT). FOT is an effective and
effort-independent method of measuring peripheral lung resistance and compliance.
Type 2 inflammation can affect the small airways via eosinophilic inflammation,
mucus plugging and smooth muscle inflammation. These are all potential targets of
monoclonal antibody therapy. Clinical trials have shown that mepolizumab,
dupilumab and tezepelumab all effect both significant and clinically meaningful
improvements in oscillometry-defined SAD; however, benralizumab does not.
Furthermore, in indirect matched head-to-head comparisons, dupilumab exerts
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greater improvements compared to either benralizumab or tezepelumab. Future
research should consider oscillometry-defined SAD being incorporated as a key
clinical outcome in phase 2 studies as new monoclonal antibodies are developed,
such as bispecifics, especially both dual upstream (IL33/TSLP) or downstream
blockade (1L4/5/13).

Keywords: asthma; benralizumab; biologics; dupilulmab; mepolizumab; monoclonal
antibodies; oscillometry; small airways dysfunction; tezepelumab.

© 2026 The Author(s). Clinical & Experimental Allergy published by John Wiley &
Sons Ltd.

o 49 references

Supplementary info
Publication typesExpand
Full text links

Proceed to details

Cite
22
Laryngoscope Investig Otolaryngol

. 2026 May 14:11:e70443.
doi: 10.1002/1i02.70443. eCollection 2026 Jun.

Obesity and New-Onset Asthma Risk in Chronic Rhinosinusitis: A Population-Based
Cohort Study

Austin J Lee 1, Michael W Liu1, Mohamad R Chaaban 2

Affiliations Expand
« PMID: 42146118

« PMCID: PMC13175922

« DOI: 10.1002/li02.70443

Abstract


https://pubmed.ncbi.nlm.nih.gov/42178280/#references
https://pubmed.ncbi.nlm.nih.gov/42178280/
https://pubmed.ncbi.nlm.nih.gov/42146118/
https://pubmed.ncbi.nlm.nih.gov/42146118/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Lee+AJ&cauthor_id=42146118
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-22-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Liu+MW&cauthor_id=42146118
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-22-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chaaban+MR&cauthor_id=42146118
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-22-full-view-affiliation-2
https://pmc.ncbi.nlm.nih.gov/articles/PMC13175922/
https://doi.org/10.1002/lio2.70443
https://doi.org/10.1111/cea.70349
https://libkey.io/libraries/2561/pmid/42178280

Objective: Obesity and chronic rhinosinusitis (CRS) are independently associated
with asthma, yet their combined impact on asthma risk remains less understood.
This study evaluates the association between elevated body mass index (BMI) and
new-onset asthma and asthma exacerbations in patients with CRS.

Methods: A retrospective cohort study was conducted using the TriNetX U.S.
Collaborative Network. Adults 2 18 years with unspecified CRS and recorded BMI
from 2009 to 2019 were identified. Patients with prior functional endoscopic sinus
surgery were excluded. Cohorts were stratified by BMI (healthy, overweight, obese)
and matched 1:1 by demographics and comorbidities. Primary outcomes were
adjusted relative risks (aRR) of new-onset asthma and asthma exacerbations within
1, 2, and 5 years after BMI classification. A secondary analysis was performed in
patients without CRS using the same BMI stratification and matching approach.

Results: Overweight CRS patients had a higher risk of new-onset asthma (aRR =
1.13, 95% CI 1.10-1.17) and exacerbations (aRR = 1.24, 95% CI 1.18-1.30) at 1 year
compared to healthy-weight controls, with similar trends at 2 and 5 years. Obese
CRS patients showed greater risks of new-onset asthma (aRR = 1.44, 95% CI 1.40-
1.48) and exacerbations (aRR = 1.71, 95% Cl 1.63-1.79) at 1 year, persisting at 2 and
5 years. In secondary analyses, elevated BMI was associated with increased relative
asthma risk in patients without CRS, though absolute rates remained higher among
CRS patients.

Conclusions: Elevated BMI is associated with increased risk of asthma onset and
exacerbations in CRS patients, with a graded relationship across BMI categories.
Secondary analyses in patients without CRS suggest this association likely reflects
the broader relationship between excess adiposity and asthma rather than a
uniquely CRS-specific effect; however, higher absolute asthma rates among CRS
patients support the clinical relevance of BMI assessment in this population.

Level of evidence: 4.
Keywords: asthma; body mass index; chronic rhinosinusitis; epidemiology; obesity.
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Rhinosinusitis With Nasal Polyposis: Can We Do Better?

Philippe Gevaert?, Lars-Olaf Cardell 2, Marjolein Cornet 3, Katie M Phillips 4, Sanna
Toppila-Salmi 3, Johan Steineger &

Affiliations Expand
« PMID: 42114621

« DOI: 10.1016/j.jaip.2026.04.032

Abstract

Despite a rising awareness of the treatable traits of chronic rhinosinusitis with nasal
polyposis (CRSwWNP), gaps in the recognition and management of these traits
remain. The present article summarizes the findings of a scientific discussion
involving an international panel of ENT (ear, nose, and throat) specialists, allergists,
and pulmonologists, aiming to bridge different perspectives to promote
collaborative care. The discussion highlights the complexity of CRSWNP and its
multiple treatable traits, as well as the current challenges in assessing and treating
these traits. The authors share clinical experience and best practices, underscoring
the need for a standardized, evidence-based management approach centered
around the individual patient's concerns and medical needs. They outline a
management approach that extends beyond sinonasal disease, encompassing a
wide spectrum of treatable traits, from common CRSwNP-associated comorbidities
such as asthma and allergies, to systemic inflammation, environmental triggers,
infections, pain, and behavioral and psychosocial factors. In addition, the article
discusses methods to enhance both patient and physician understanding of
treatable traits and their impact on disease severity and recurrence, ultimately
aiming to improve clinical outcomes for those with CRSwNP.

Keywords: Chronic rhinosinusitis; Comorbidities; Personalized care; Recurrence;
Treatable traits.
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Allergen-specific immunotherapy at earlier stages of allergic respiratory diseases: a
change is in the air!
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Abstract

Purpose: This expert point of view discusses why allergen-specific immunotherapy
(AIT) should be considered earlier in the management of allergic rhinitis and
asthma, highlighting a shift from its traditional use as a last-line add-on therapy
toward a more proactive, disease-modifying intervention in carefully selected
patients.

Recent findings: Large real-world datasets, including the REACT program and the
EfficAPSI study, show that adding AIT to standard care in patients with allergic
rhinitis, with or without mild-to-moderate asthma, is associated with sustained
reductions in pharmacologic treatment needs, fewer severe asthma exacerbations,
and lower healthcare utilization over long-term follow-up. Pediatric and adolescent
analyses suggest that starting AIT earlier in life enhances these benefits, supporting
the concept of a "window of opportunity” during which immune modulation may
prevent or delay asthma onset and limit new sensitizations, in line with the notion of
the allergic march.

Summary: The accumulating real-world evidence that early AIT can alter the natural
history of allergic airway disease provides a strong rationale to reposition AIT
within clinical algorithms, moving it from a rescue option for pharmacologic failures
to an earlier, integrated disease-modifying strategy. Earlier use of AlT, alongside
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optimized pharmacotherapy, may improve long-term control, reduce progression to
severe asthma, with important implications for patients and health-care systems.

Keywords: allergen immunotherapy; allergic rhinitis; asthma; disease modification;
early intervention.
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Abstract

Background: Benralizumab is an anti-IL-5Ra antibody used as add-on maintenance
therapy in patients with severe eosinophilic asthma (SEA).

Materials and methods: The prospective, observational BE-REAL study evaluated
the outcomes in SEA patients treated with benralizumab in a Belgian real-world
setting. The primary objective of the study was to assess within-patient
improvement of a minimum clinically important difference (MCID) in Asthma Control
Questionnaire-6 (ACQ-6) (i.e., 20.5 units) up to 6 months (or 24 weeks). Secondary
objectives include the change in ACQ-6 at weeks 56 and 112, the change in the daily
oral corticosteroid (OCS) use, changes in asthma status and disease severity,
healthcare resource utilization, treatment satisfaction, exacerbation rate and safety.
Clinical remission rate was determined by combining the effect on asthma control,
OCS use and exacerbation rate.

Results: 78 patients were screened, 2 were screening failures and 76 received at
least one dose of benralizumab. At week 24, 71% of patients achieves an ACQ-6
response. Reductions in ACQ-6 scores were seen within 1 week of therapy. Over
112 weeks, the mean ACQ-6 score was reduced by 1.60 points (>3-fold MCID), the
Annualized Exacerbation Rate (AER) was reduced by 82%, and the mean daily dose
of OCS was reduced by 90%. 44% of patients in BE-REAL fulfilled the definition of
clinical remission at week 56. Benralizumab was well-tolerated and associated with
an improved perception of disease severity and a reduced healthcare utilization.

Conclusion: BE-REAL provide a real-world confirmation of the clinical trial data
obtained with benralizumab showing both favourable short and long-term
outcomes.

Keywords: ACQ6; Asthma; Asthma control; Belgium; Benralizumab; Clinical
remission; Real-world data; SEA.
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Abstract

Data from real-life settings regarding dupilumab-associated eosinophilia remains
limited, particularly concerning potential risk factors for developing
hypereosinophilia after treatment initiation.

Methods: We conducted a prospective observational study including an initial
cohort of 36 patients with severe asthma treated with dupilumab and followed for up
to two years. Blood eosinophil count (BEC), asthma outcomes, and treatment
response - including ACT score, lung function, exacerbations, oral corticosteroid
use, and the EXACTO scale as a multidimensional response measure - were
assessed at baseline and at weeks 24, 52, and 104. Eosinophilia was categorized as
mild (>500 cells/pL), moderate (>1500 cells/pL), or severe (>5000 cells/pL), and
hypereosinophilia as moderate-severe eosinophilia.

Results: Transient eosinophilia occurred in 47.2% of patients and transient
hypereosinophilia in 19.4%, with most cases being asymptomatic. Two patients
(5.6%) developed a clinical presentation suggestive of eosinophilic granulomatosis
with polyangiitis (EGPA). Hypereosinophilia was more frequent among patients who
had switched from prior anti-IL-5/IL-5R therapy. Among the cases that developed
hypereosinophilia, 42.9% persisted at the 2-year follow-up, whereas mild
eosinophilia persisted in 65% of patients. Nevertheless, dupilumab treatment
resulted in significant improvements in asthma control and treatment response
outcomes, irrespective of eosinophil levels or prior biologic exposure.
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Conclusion: Eosinophilia is a common finding in patients receiving dupilumab,
generally without significant safety implications. The use of dupilumab is safe and
highly effective, even in patients previously treated with anti-IL-5/IL-5R biologics.
However, rare cases of severe eosinophilic complications may occur, making long-
term systematic monitoring advisable.

Keywords: Adverse events; Dupixent; EGPA; Eosinophils; Hypereosinophilia;
Safety.
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Abstract

Background and objective: Although mepolizumab has demonstrated efficacy and
effectiveness in the treatment of severe asthma, it is unknown whether the
characteristics of patients starting this biologic have changed over the years and
whether this impacts their response to mepolizumab.

Methods: TYREX was a multicenter, retrospective, observational study conducted in
24 asthma units across Spain to compare baseline clinical and demographic
characteristics, and 12-month response to mepolizumab in two cohorts defined by
the date of biologic initiation (cohort 1: 2017-2019 vs cohort 2: 2022-2024).

Results: Among the 446 patients included in the TYREX study, 191 were classified
in cohort 1 and 108 in cohort 2. Cohort 1 had higher baseline exacerbation rates
(3.45 vs. 2.40/year; p = 0.0002) and higher blood eosinophils (806 vs. 607 cells/uL; p
= 0.0175). Twelve months after mepolizumab initiation, annual exacerbation rate
were reduced to 0.46 in cohort 1 and to 0.51 in cohort 2, ACT scores increased from
14.23 to 21.84 vs. from 15.43 to 21.06; daily oral corticosteroid dependent patients
dropped from 33.51% to 9.04% vs. from 12.96% to 2.78%; and clinical remission was
achieved in 37.5% vs. 38.5% of patients after 12 months with mepolizumab. In
multivariable analysis for 4-domain clinical remission (n = 108), higher baseline
PPFEV1 increased the odds of remission while maintenance OCS use decreased
them (Figure. 3). In the 3-domain remission model (n = 198), CRSwWNP and higher
baseline blood eosinophil count increased the odds of remission, whereas
maintenance OCS use decreased them (Figure. 3).

Conclusion: The decrease over time in severity and blood eosinophilia in asthma
patients starting mepolizumab has not shown any impact on the clinical response to
the drug.

Keywords: Biologic therapy; Clinical remission; Mepolizumab; Real-world study;
Severe asthma; Spain.

Copyright © 2026 The Authors. Published by Elsevier Ltd.. All rights reserved.
Conflict of interest statement

Declaration of competing interest LPdLL reports grants, personal fees and non-
financial support from AstraZeneca, personal fees and non-financial support from
GSK, grants and personal fees from Chiesi, grants, personal fees and non-financial


https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Dom%C3%ADnguez-Ortega+J&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Almonacid+C&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alvarez-Guti%C3%A9rrez+FJ&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alvarez-Guti%C3%A9rrez+FJ&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cisneros+C&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=D%C3%A1vila+I&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ba%C3%B1as-Conejero+D&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Antelo-Cea+E&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Antelo-Cea+E&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=P%C3%A9rez+de+Llano+L&cauthor_id=42025815
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-27-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=TYREX+study+group%5BCorporate+Author%5D
https://doi.org/10.1016/j.rmed.2026.108849

support from Sanofi, personal fees and non-financial support from Menarini, grants
and non-financial support from FAES, personal fees from GEBRO.

Supplementary info
Publication types, MeSH terms, SubstancesExpand

Full text links
(UNIMORE® |
Proceed to details
Cite
28

Observational Study

Respir Med

. 2026 Jun:257:108850.
doi: 10.1016/j.rmed.2026.108850. Epub 2026 Apr 19.

Treatable traits of asthma in adults: a population-based study based on the National
Health and Nutrition Examination Survey

Wen Wen Wu 1, Xue Ling Wang 2

Affiliations Expand
o PMID: 42013941

« DOI: 10.1016/j.rmed.2026.108850

Abstract
Background: Data on treatable traits (TTs) in different populations are still limited.

Objective: To evaluate TT prevalence in asthma patients versus non-asthmatic
controls using Nutrition Examination Survey (NHANES) data, and investigate TT
associations with prior asthma attacks.

Methods: This is an observational study based on data of the NHANES from 2001 to
2018 and 2021 to 2023. We evaluated the prevalence of TTs in patients with asthma
and compared it with a group of participants without asthma. Additionally, logistic
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regressions were used to examine the cross-sectional associations between TTs
and a self-reported history of asthma attack in the past 12 months.

Results: A total of 4949 adults with asthma were studied. We assessed 41 TTs in
total, including 13 pulmonary traits, 19 extrapulmonary traits, and nine
behavioral/risk-factor traits. Almost all of these traits were more common in patients
with asthma than in those without asthma. Univariate logistic regression analysis
identified nine traits were associated with a history of asthma attack in the past
year. These associations remained significant for a core set of traits in the
multivariable logistic regression analysis, including blood eosinophil-marked T2
inflammation, emphysemal/chronic bronchitis/COPD, hay fever, angina, stroke,
systemic inflammation, and insufficient sleep time.

Conclusions: Patients with asthma bear a significantly higher burden of TTs, and
some traits are associated with increased odds of prior asthma attack, suggesting
the added disease burden in this population. Large-scale prospective studies are
required to confirm these associations.

Keywords: Asthma; Asthma attack; National health and nutrition examination
survey (NHANES); Treatable traits.
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Free article
Abstract

Objective: To assess change in COPD exacerbations, healthcare resource
utilization, and costs among patients diagnosed with COPD following initiation of
budesonide/glycopyrrolate/formoterol fumarate (BGF), a single inhaler triple therapy
for COPD.

Methods: This study was a retrospective analysis of the Inovalon MORE2 Registry
and 100% Medicare Fee-for-Service claims databases between 1/1/2021-3/31/2024.

Inclusion criteria: 1) prescription claim for BGF and 21 refill within 60 days (earliest
prescription = index date), 2) 212 months of health plan enroliment preceding and
following the index date, 3) diagnosis of COPD, 4) age 240 years, 5) absence of
cancer and select respiratory diseases, and 6) presence of 21 severe or 22 moderate
COPD exacerbations during baseline. Subgroups were established based on
treatment history, baseline blood eosinophil counts and asthma comorbidity.
Outcomes included COPD exacerbations, healthcare resource utilization and costs,
assessed for statistically significant differences between baseline and follow-up in
the overall sample and subgroups.

Results: A total of 2204 patients were included. Following initiation of BGF, mean
per patient per year (PPPY) total COPD exacerbations decreased by 28.7% (3.0 1.7
to 2.1 £2.2; p <0.0001), while mean severe COPD exacerbations decreased by
43.9% (0.3 £ 0.6 to 0.2 + 0.5; p < 0.0001). PPPY COPD exacerbation-related medical
costs decreased by 35.7% ($46641£$9355 to $29981$8723; p < 0.001). Pre-defined
subgroups showed similar changes in outcomes.

Conclusions: Results demonstrate that patients with COPD and a history of
exacerbations had substantial reductions in exacerbations, healthcare resource
utilization, and healthcare costs after initiating BGF across a variety of subgroups
including patients treated with ICS/LABA during baseline and across a range of
eosinophil counts.

Keywords: Budesonide/glycopyrrolate/formoterol fumarate; COPD; Exacerbations;
Triple therapy.
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Abstract

Background: It remains uncertain whether type 2 (T2) inflammation is associated
with clinical outcomes during triple therapy in chronic obstructive pulmonary
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disease (COPD) and whether asthma-COPD overlap (ACO) definitions add
prognostic value beyond T2 biomarkers.

Methods: This prospective cohort enrolled 201 stable COPD patients scheduled to
initiate triple therapy. Patients were classified into T2-high and T2-low groups based
on blood eosinophils, FeNO, and sputum eosinophils. Outcomes at 1 year included
CAT, SGRQ-C, FEV1, achievement of minimal important differences (MIDs), and
moderate-to-severe exacerbations. Multivariable models assessed associations,
adjusting for baseline values and covariates. Four ACO definitions were tested for
incremental predictive performance.

Results: Within this cohort, T2-high was independently associated with better 1-year
outcomes: lower CAT (AMD -2.31, 95% CI -3.73 to -0.88) and SGRQ-C (AMD -7.54, -
11.38 to -3.70), and higher FEV1 (AMD +0.19 L, 0.08 to 0.29; all P < 0.002). T2-high
increased odds of achieving MIDs for CAT (aOR 2.78, 1.22-6.34), SGRQ-C (aOR 3.92,
1.61-9.54), and FEV1 (aOR 3.13, 1.55-6.30); the association with fewer exacerbations
was borderline (aOR 0.44, 0.18-1.09). ACO criteria agreement was moderate (kK =
0.416), and adding ACO definitions yielded minimal predictive gain (A adjusted R? <
0.024; AAUC -0.001 to 0.021; DeLong P 2 0.25). FeNO showed more consistent dose-
response associations with clinical improvement than blood eosinophil counts.

Conclusion: Baseline T2-high status was associated with more favorable 1-year
clinical outcomes during triple therapy, whereas adding ACO definitions to T2
stratification provided limited incremental prognostic value.

Keywords: ACO; COPD; Eosinophils; FeNO; Treatable traits; Triple therapy; Type 2
inflammation.
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Abstract

Severe asthma is a heterogeneous disorder characterized by persistent symptoms,
frequent exacerbations, and corticosteroid dependence despite optimized therapy.
Seven monoclonal antibodies are currently approved, targeting immunoglobulin E
(IgE; omalizumab), interleukin (IL)-5 or IL-5 receptor a (mepolizumab, reslizumab,
depemokimab, benralizumab), IL-4 receptor a (dupilumab), and the epithelial alarmin
thymic stromal lymphopoietin (TSLP; tezepelumab). These therapies have
demonstrated substantial reductions in exacerbation rates and oral corticosteroid
use, along with improvements in lung function and patient-reported outcomes.
Safety profiles are generally favorable across populations. Key predictors of
response include blood eosinophil counts, fractional exhaled nitric oxide, and
phenotype-specific biomarkers. Despite these advances, unmet needs remain.
Current biologics only partially address type 2-low, neutrophilic, and mixed
granulocytic phenotypes, as well as airway remodeling and persistent
exacerbations in type 2-high patients. Emerging strategies aim to overcome these
limitations by targeting upstream alarmins (TSLP and IL-33), dual or trispecific
cytokine pathways, and IgE-producing B cells. Novel Fc-engineered and dual-
receptor anti-IgE monoclonal antibodies enhance the magnitude and durability of
IgE suppression. Multi-target constructs, including bispecific and trispecific agents,
simultaneously block overlapping type 2 and non-type 2 pathways, which could
improve outcomes in heterogeneous and refractory populations. Preclinical and
early-phase clinical studies suggest that these approaches may provide disease-
modifying effects and support biomarker-guided personalized therapy. This review
summarizes the current landscape of approved biologics and the rationale for next-
generation therapies in severe asthma. It highlights mechanistic insights, clinical
efficacy, and future directions for precision-targeted treatment strategies.
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Abstract

Depemokimab (depemokimab-ulaa; EXDENSUR) is an anti-IL-5 antibody being
developed by GSK for the treatment of asthma, chronic rhinosinusitis with nasal
polyps (CRSwWNP), chronic obstructive pulmonary disease, eosinophilic
granulomatosis with polyangiitis and hypereosinophilic syndrome. Add-on
treatment with depemokimab reduced asthma-related exacerbations in patients with
severe asthma with an eosinophilic phenotype, in addition to reducing the severity
of nasal polyps and nasal obstruction in patients with CRSwNP. This article
summarizes the milestones in the development of depemokimab leading to this first
approval in the UK as an add-on maintenance treatment of asthma in adult and
adolescent patients aged 2 12 years with type 2 inflammation characterised by an
eosinophilic phenotype who are inadequately controlled on maximum moderate-
dose or high-dose inhaled corticosteroids plus another asthma controller; and as
add-on therapy with intranasal corticosteroids for the treatment of adults with
severe CRSwWNP for whom therapy with systemic corticosteroids and/or surgery do
not provide adequate control.
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The prevalence of persisting breathlessness despite treatment in chronic conditions
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Abstract

Purpose of review: Breathlessness impairs all aspects of daily life and places
substantial burden on healthcare systems. This review explores the prevalence of
breathlessness that persists despite optimal treatment in chronic conditions.
Defining its scale is essential to ensure recognition and provision of evidence-
based, breathlessness-specific interventions alongside disease management.
Despite advances in breathlessness management research over the past decade,
persistent breathlessness remains unacceptably common, reflecting
implementation gaps and limited access to effective therapies.

Recent findings: Recent systematic reviews report breathlessness in 35-87% of
people with cancer, with episodic breathlessness affecting up to 80% of those with
persistent symptoms. Across primary studies in COPD, asthma, pulmonary fibrosis,
pulmonary vascular and neurological conditions, and cancer, prevalence ranges
from 9% to 91%. Even among people receiving guideline-based disease treatment,
38-53% report clinically relevant breathlessness. The mMRC dyspnea scale may
underestimate prevalence compared with exercise testing and multidimensional
questionnaires.

Summary: Persistent breathlessness remains common across major chronic
diseases, often despite optimal disease therapy. Clinicians across all sectors of
healthcare should routinely ask people about their breathlessness, and evidence-
based strategies should be offered as part of routine, integrated symptom
management to help reduce the high burden of persistent breathlessness in clinical
populations.

Keywords: cancer; chronic respiratory disease; dyspnea; symptom assessment.
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Free article
Abstract

Objectives: Like influenza, respiratory syncytial virus (RSV) is a common cause of
severe acute respiratory infection (ARI) in adults. With RSV vaccines recently
approved, data on the burden of disease are required. Our objective was to
investigate the short- and long-term clinical and economic burden of ARI in Danish
adults over the past decade, with a primary focus on RSV, contextualising with
influenza.
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Methods: A nationwide cohort study in Denmark, including adults 218-year-old
recorded with an ARI from 1 July 2011 to 30 June 2022 (i.e. exposed), matched 1:3
with individuals without ARI (unexposed). We assessed adverse clinical outcomes,
direct and indirect healthcare resource utilization, and direct and indirect costs over
365 days after ARI.

Results: We identified 762 443 ARIs, of which 5289 were attributed to RSV and 48
047 to influenza. Common comorbidities in patients with RSV were chronic
obstructive pulmonary disease (23.9%, 1264/5289), diabetes (13.5%, 712/5289), and
asthma (12.2%, 647/5289), whereas 32.1% (1700/5289) were immunocompromised.
RSV was associated with an increased risk of adverse clinical outcomes compared
with matched unexposed individuals during the 365-day follow-up, including death
(relative risk 2.7; 95% ClI: 2.4-3.0), chronic obstructive pulmonary disease
exacerbations (3.1; 2.8-3.4), asthma exacerbations (4.6; 3.6-5.9), and sepsis (4.0; 3.1-
5.2). RSV was associated with increased risks of respiratory support (5.5; 4.3-7.0)
and antibiotic treatment (2.0; 1.9-2.1). Direct and indirect costs were higher among
patients with RSV than their unexposed peers, with a mean difference in direct
costs of €12 096. Patients with influenza had fewer comorbidities than patients with
RSV, but they also presented worse clinical and economic outcomes than their
unexposed peers, with a mean difference in direct costs of €7992.

Conclusions: The severe long-term clinical and economic burden of RSV in adults,
which is comparable with influenza, provides evidence for adult vaccination
strategies.

Keywords: Acute respiratory infections; Disease burden; Influenza; RSV;
Vaccination.
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Abstract

Around 5%-10% of people with asthma have severe or uncontrolled type of asthma,
which is linked to higher hospitalization, higher death rates, higher health care
costs, and lower quality of life. Recent years have seen the introduction of novel
medications and the identification of multiple asthma phenotypes based on specific
biomarkers. The management and treatment of severe asthma have been
completely transformed by biologic therapy, which has demonstrated excellent
therapeutic efficacy and substantial clinical advantages. In addition to enhancing
the quality of life for individuals with severe asthma, biologic therapy significantly
reduces exacerbations, hospital visits, and the requirement for continuous systemic
steroids. Their therapeutic efficacy is demonstrated by randomized controlled trials
(RCTs), extended research, metaanalyses, and real-world data. The development
and registration of biologics, new systemic medications for severe asthma are the
main topics of this study, which also describes possible future treatment strategies.
PubMed, Scopus, and Google Scholar were used to examine the content of recent
medical literature. The results of early, important RCTs and later research into
biologics for severe types of asthma are summarized in this study. Their safety and
effectiveness results, which were obtained in a range of contexts, improved their
generalizability and offer useful insights into their use.

© 2026 John Wiley & Sons Ltd.
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Abstract

With an ever increasing number of excellent publications in the field of pediatic
pulmonary and sleep medicine each year, it is a challenge to identify those with the
greatest impact and interest for readers of this journal. The challenge was made
both more exciting and more difficult when a group of leaders in the field
recommend nearly 100 papers that they loved and asked us to consider. We have
read each of these recommendations and agonized over which to include here. We
hope that you enjoy reading this collection as much as we have enjoyed preparing
it.

Keywords: Asthma; Bronchiectasis; Cystic fibrosis; Lung function; Pneumonia;
Pollution; Respiratory syncytial virus; Sleep apnoea.
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Abstract

This study evaluated the extent to which the sleep is disrupted by nighttime
awakenings in urban children with and without asthma and examined racial/ethnic
differences in sleep outcomes. Three hundred and seventy-nine urban children
aged 7 to 9 years with (n = 250) and without (n = 129) asthma were included.
Participants were 45% Latino, 34% black, and 21% non-Latino white (NLW).
Nighttime awakenings were assessed via actigraphy. Asthma status was assessed
by a clinically and via self-report. Children with asthma had significantly more
awakenings than those without. Latino children with asthma had more and longer
awakenings compared to Latino children without asthma; these effects were not
observed among black or NLW participants. Poor asthma control was associated
with more awakenings. Urban children face higher risks for poor sleep and asthma
outcomes. Multicomponent interventions addressing asthma management and
culturally tailored sleep hygiene strategies are necessary to improve asthma and
sleep outcomes in this highly burdened population.


https://pubmed.ncbi.nlm.nih.gov/41813463/
https://pubmed.ncbi.nlm.nih.gov/41618094/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Haktanir+Abul+M&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kopel+SJ&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cohenuram+A&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Oliva+I&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Oliva+I&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Dunsiger+S&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Teape+D&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ruggiero+C&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Esteban+CA&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Esteban+CA&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Koinis-Mitchell+D&cauthor_id=41618094
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=42218198%2C42216027%2C42215290%2C42215269%2C42210238%2C42208733%2C42208332%2C42207732%2C42205905%2C42204658%2C42203509%2C42203233%2C42203231%2C42201800%2C42201298%2C42200301%2C42199170%2C42191069%2C42189350%2C42183930%2C42178280%2C42146118%2C42114621%2C42055088%2C42044815%2C42036049%2C42025815%2C42013941%2C42009263%2C41980658%2C41904357%2C41882474%2C41879122%2C41839420%2C41825945%2C41813463%2C41618094%2C41606965%2C41556751%2C40634222%2C39905980&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-37-full-view-affiliation-5
https://doi.org/10.1177/00099228251411609
https://linkinghub.elsevier.com/retrieve/pii/S1526-0542(26)00019-9
https://libkey.io/libraries/2561/pmid/41813463

Keywords: asthma; health disparities; nocturnal asthma; sleep awakenings; urban
children.

Conflict of interest statement

Declaration of Conflicting InterestsThe authors declared no potential conflicts of
interest with respect to the research, authorship, and/or publication of this article.

Supplementary info
MeSH termsExpand
Full text links

SageJournals | UNIMORE

Proceed to details

Cite
38
Observational Study

J Asthma

. 2026 Jun;63(6):723-734.
doi: 10.1080/02770903.2026.2623427. Epub 2026 Feb 6.

Clinical response to biologic therapies in patients with severe asthma: impact of
obesity status

Ninon Brousse 1, Bruno Pereira 2, Benjamin Bonnet 2, Yves Boirie 4, Clairelyne
Dupin 2, Camille Rolland-Debord !

Affiliations Expand
« PMID: 41606965

« DOI: 10.1080/02770903.2026.2623427

Abstract

Background: Biologic agents targeting airway inflammation improve symptoms and
reduce corticosteroid use in severe asthma. Obesity is associated with more severe
disease and greater corticosteroid dependence. However, data are limited on
whether obesity modifies the clinical response to biologics.
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Objective: To compare clinical outcomes of biologics in severe asthma patients with
and without comorbid obesity.

Methods: We conducted a retrospective, single-center observational study of adults
with severe asthma receiving biologics. Patients were classified by obesity status
(BMI > 30 kg/m?). Baseline characteristics and outcomes at 6 months were
compared, including proportion of patients experiencing at least one exacerbation,
changes in weight and lung function, and biologic switching/discontinuation.

Results: Eighty-one patients were included (mean age 58 * 17 years; mean BMI 28.1
+ 7.7 kg/m?), of whom 28 (34.5%) were obese. Obese patients had higher prevalence
of obstructive sleep apnea (25% vs. 3.8%, p < 0.001) and more often received triple
inhaled therapy (85.7% vs. 54.7%, p = 0.005). Baseline proportion of patients
experiencing at least one exacerbation were similar between obese and non-obese
patients (median 3 [IQR 1-3] vs. 2 (1-3), respectively; p = 0.356). At 6 months, the
proportion of patients with at least one exacerbation was 28.6% in obese patients
(8/28) and 20.8% in non-obese patients (11/53), with no significant difference
between groups (OR 1.53, 95% CI 0.53-4.39; p = 0.431). Obese patients experienced
modest but significant weight loss (p = 0.045). Biologic switching/discontinuation
rates were similar.

Conclusions: Obesity did not significantly alter the clinical response to biologics in
severe asthma, suggesting comparable efficacy across BMI categories.Further
studies with deeper phenotyping are needed to optimize treatment strategies for
this complex phenotype.

Keywords: Severe asthma; biotherapy; obesity; response.
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Abstract

Background: Asthma prevalence increases with age, yet assessment in elderly
patients is often limited by difficulties in performing reliable spirometry. Alternative,
noninvasive methods such as the Forced Oscillation Technique (FOT) and fractional
exhaled nitric oxide (FeNO) measurement may improve evaluation of asthma control
in this population.

Objective: To evaluate asthma control and treatment effectiveness in elderly
patients using the Asthma Control Test (ACT), GINA classification, spirometry, FOT,
and FeNO, and to compare their clinical usefulness.

Methods: A total of 105 patients aged 265 years with diagnosed bronchial asthma
were enrolled. All participants completed the ACT and underwent spirometry (FEV1,
FVC, FEV1/FVC), FOT (R5, R20, R5-R20, X5, AX), and FeNO measurement according
to ATS/ERS recommendations. Treatment intensity was classified by GINA steps (1-
5). Nonparametric tests and Spearman's rank correlation were used for statistical
analysis.

Results: ACT scores correlated significantly with spirometric, oscillometric, and
FeNO parameters. Lower ACT scores were associated with reduced FEV1%
predicted and increased airway resistance and reactance (R5, AX), as well as higher
FeNO levels (all p < 0.001). Patients treated at higher GINA steps (4,5) exhibited
poorer asthma control, higher FeNO, and less favorable FOT indices. Reductions in
FeNO following treatment intensification were accompanied by improvements in
FEV1 and FOT parameters, particularly AX and R5-R20.

Conclusions: FOT provides a useful, noninvasive assessment of asthma control in
elderly patients and complements spirometry. FeNO adds important information on
airway inflammation and treatment response. Their combined use may enhance
monitoring of asthma control when spirometry is limited.

Keywords: Bronchial asthma; Forced Oscillation Technique; asthma control;
elderly; spirometry.
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Abstract

Omalizumab, a monoclonal antibody targeting IgE, was the first biologic therapy
approved in 2003 for treating severe, allergen-driven, therapy-resistant asthma.
Since then, many new biologics have been approved for use in children, targeting
specific pathways, including anti-interleukin (IL)-5 (mepolizumab), IL-5 receptor
(benralizumab), IL-4/IL-13 receptor (dupilumab), and thymic stromal lymphopoietin
(TSLP) (tezepelumab). As the portfolio of biologics with diverse targets continues to
expand, it has brought additional challenges to clinical practice. These include
accurately identifying the endotype/phenotype of asthmatic inflammation and
determining response criteria. Here, we summarise findings from phase 3 trials,
discuss practical considerations for individual patients, and propose an algorithm
for initiating biologics in children and adolescents with severe asthma.

Keywords: Asthma exacerbation; Benralizumab; Dupilumab; Eosinophilia;
Mepolizumab; Omalizumab; Paediatric asthma; Tezepelumab.
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Abstract

School nurse-led asthma interventions play a critical role in managing asthma
among students. This study evaluates the effectiveness and key components of
interventions for children with asthma. A systematic search of multiple databases
was conducted up to September 2023. Two independent reviewers assessed the
risk of bias using the Mixed Methods Appraisal Tool, and descriptive evidence
synthesis with albatross plots was used to analyze the findings. Results revealed
that school nurse-led asthma interventions positively influenced asthma symptoms,
medication use, asthma-related quality of life, and self-management in
schoolchildren. However, emergency visits, hospitalization, and absence outcomes
remain inconclusive. Effective components identified across studies included
chronic disease management, direct care, and collaborative communication.
Further, well-designed randomized controlled trials with standardized outcome
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measurements are needed to examine objective outcomes, including emergency
visits, hospitalization, and school absences, and strengthen the evidence base for
school nurse-led asthma interventions.
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Abstract

Background: Allergic rhinitis (AR) is a prevalent chronic inflammatory disorder in
children, often undiagnosed and associated with reduced quality of life and risk of
comorbidities such as asthma. Probiotics have been found to be potential
modulators of immune responses in allergic conditions. This systematic review and


https://pubmed.ncbi.nlm.nih.gov/42209809/
https://pubmed.ncbi.nlm.nih.gov/42209809/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bakhshi+A&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Poursadegh+F&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Salari+M&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Eidgahi+ES&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Eidgahi+ES&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Shazdehahmadi+S&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Mahmoudi+M&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Faridzadeh+A&cauthor_id=42209809
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?term=42209809%2C42208600%2C42207732%2C41994929%2C41947372%2C41882474%2C41631410%2C41006890&filter=dates.2026%2F5%2F24-2026%2F6%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-9
https://doi.org/10.1007/s00431-026-07031-0

meta-analysis evaluated the efficacy of probiotics compared with placebo in the
management of pediatric AR.

Methods: Searches were conducted in accordance with a pre-registered protocol
using MEDLINE (PubMed), the Web of Science, Scopus, and Embase through April
8, 2025. Randomized controlled trials (RCTs) of children aged < 18 years that
compared probiotics, prebiotics, or synbiotics with a placebo were considered for
inclusion. Outcomes of interest included clinical and laboratory parameters.

Random-effects models with Hedges' g were used; heterogeneity was assessed via
12,

Results: Fourteen RCTs involving 1,739 children were included. Meta-analysis
revealed a significant reduction in nasal symptom scores (SMD = -1.40; 95% CI: -
2.26 to -0.54; I = 91.3%) and eye symptom scores (SMD = -3.59; 95% CI: -5.84 to -
1.33; 12 = 94.3%). Quality of life (RQLQ) was also significantly improved (SMD = -
2.98; 95% CI: -4.85 to -1.12; 1> = 95.7%). Among laboratory markers, a small but
significant increase in serum eosinophils was observed (SMD = 0.29; 95% CI: 0.06 to
0.52; 12 = 0%).

Conclusion: Probiotics were associated with improvements in nasal and ocular
symptoms and quality of life in children with AR; however, these findings should be
interpreted with caution due to substantial heterogeneity across studies. Probiotics
may have a potential role as an adjunctive therapy, but further high-quality,
standardized trials are needed. PROSPERO registration code: CRD420250654461 on
24 February 2025. What is Known * Probiotics have been investigated as adjunctive
therapy for pediatric allergic rhinitis because of their potential immunomodulatory
effects. * Previous studies and meta-analyses have reported inconsistent findings
regarding the clinical and immunological effects of probiotics in allergic rhinitis.
What is New *This meta-analysis demonstrated significant improvements in nasal
symptoms, ocular symptoms, and quality of life in children with allergic rhinitis
receiving probiotics versus placebo. * Probiotic supplementation showed no
consistent beneficial effects on immunological markers, while substantial
heterogeneity remained across studies.

Keywords: Allergic rhinitis; Meta-analysis; Pediatric; Probiotics; Systematic review.
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Abstract

Pediatric allergic rhinitis, among the most common chronic allergic diseases in
children and adolescents, represents a significant public health burden in Korea
and other countries. Allergic rhinitis in childhood is closely associated with asthma
and should be considered a unified airway disease requiring integrated
management. Recent Allergic Rhinitis and its Impact on Asthma and Korean
Academy of Asthma, Allergy and Clinical Imnmunology guidelines advocate an
evidence-based control-oriented stepwise treatment strategy that incorporates a
patient-centered approach that is supported by both randomized trial data and real-
world evidence. Intranasal corticosteroids (INCS) remain the first-line treatment for
moderate to severe pediatric allergic rhinitis, whereas INCS plus intranasal
antihistamine (INAH) combination therapy is recommended when symptom control
is inadequate with INCS alone. Oral antihistamines (OAH) and INAH are
recommended for children with mild disease or when rapid symptom relief is
required. However, the addition of OAH to INCS therapy does not confer clinically
meaningful additional benefits compared with INCS monotherapy in most patients
with allergic rhinitis; therefore, routine combination therapy is not recommended.
Leukotriene receptor antagonists are not recommended as first-line therapy for
allergic rhinitis and are mainly used as add-on therapy in patients with concomitant
asthma. In patients with predictable seasonal allergic rhinitis, INCS may be initiated
1-2 weeks before the anticipated pollen season to optimize symptom control.
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Pediatric management requires special consideration of age-specific clinical
features, treatment adherence, safety, and caregiver education. The early diagnosis
and guideline-based treatment of allergic rhinitis in children may improve their
quality of life and reduce long-term respiratory morbidity.

Keywords: Allergic rhinitis; Child; Glucocorticoids; Guideline; Intranasal.
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ASTHMA PHENOTYPES AND COMORBID DISEASES
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Abstract

Background: Asthma is a heterogeneous chronic airway disease frequently
accompanied by comorbidities that influence symptom burden, treatment
requirements, and disease control. Understanding the distribution of comorbidities
across asthma phenotypes is essential for improving individualized management
strategies.

Methods: This cross-sectional study analyzed data from 2,053 adults enrolled in the
nationwide Turkish Asthma Action and Research (TAAR) registry. Demographic
characteristics, asthma phenotypes, comorbidities, treatment steps, and control
status were extracted. Comorbidities were categorized as upper airway, lower
airway, non-respiratory, and psychophysiological disorders. Comparative analyses
were performed across phenotypes (eosinophilic, allergic, NERD, obese asthma),
treatment steps, and control groups using appropriate statistical tests.
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Results: Allergic rhinitis (64.2%), chronic rhinosinusitis (32.1%), gastroesophageal
reflux (GER) (26.4%), and nasal polyposis (19.9%) were the most frequent
comorbidities. Upper airway diseases were significantly more common in
eosinophilic asthma, NERD, and allergic asthma. Obesity-related comorbidities-
including diabetes mellitus, hypertension, cardiovascular disease, and obstructive
sleep apnea -were markedly higher in the obese asthma phenotype and among
women. GER was particularly prevalent in NERD, obese asthma, and uncontrolled
asthma. Patients in GINA step 5 had the highest comorbidity burden. Poorly
controlled asthma was associated with higher frequencies of chronic rhinosinusitis,
diabetes mellitus, GER, recurrent URTIs, and osteoporosis. The proportion of
uncontrolled asthma increased significantly with rising numbers of comorbidities.

Conclusion: Comorbidities are highly prevalent among adults with asthma and vary
substantially across phenotypes, sex, treatment step, and control status. Upper
airway disease, GER, obesity-related conditions, and metabolic disorders exert a
major impact on asthma severity and control. Systematic identification and targeted
management of comorbidities should be prioritized to optimize asthma outcomes
and reduce disease burden.
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The interplay of chronic rhinitis and sleep-disordered breathing
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« DOI:10.1097/ACI1.0000000000001153
Abstract

Purpose of review: This review examines how chronic rhinitis contributes to sleep-
disordered breathing (SDB), shifting the focus from a localized nasal issue to a
systemic sleep and respiratory disorder. It highlights inflammatory mechanisms
that affect sleep differently from mechanical nasal obstruction, which worsens
airway collapsibility.

Recent findings: Evidence indicates that chronic rhinitis, regardless of allergy
status, is associated with sleep fragmentation and lighter non-REM sleep, with
some groups showing reduced REM sleep. Sleep improves, including partial REM
restoration, after procedures such as functional endoscopic sinonasal surgery
(including turbinoplasty and posterior nasal neurectomy) that reduce nasal
resistance. NOSE scale scores, which reflect nasal obstruction severity, correlate
with markers of respiratory instability, such as oxygen desaturation and epiglottic
collapse, during sleep endoscopy. Excessive daytime sleepiness (ESS) reflects
sleep fragmentation rather than specific respiratory events. Rhinitis-related sleep
disruption involves oxidative stress and autonomic pathways beyond IgE-mediated
inflammation, leading to hypoxia and systemic effects.

Summary: Nasal airflow and inflammation are key determinants of sleep quality and
respiratory stability. Using symptom-based tools with physiological assessments
could better identify early and atypical SDB types. Treatments that open nasal
passages and reduce inflammation may improve sleep and reduce intermittent
hypoxia.

Keywords: hypoxia; rapid eye movement sleep; rhinitis; sleep apnea; sleep-
disordered breathing.
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Biologics for chronic rhinosinusitis with nasal polyps: from downstream cytokine
blockade to upstream epithelial targets
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Abstract

Purpose of review: Chronic rhinosinusitis with nasal polyps (CRSwWNP) is a
heterogenous inflammatory disease that often persist despite optimal medical and
surgical treatment. Advances in the understanding of CRS immunopathophysiology
have led to the development of biologic therapies targeting specific inflammatory
pathways. This review summarizes the current knowledge on the downstream
biologics and the latest update on the next generation upstream biologics therapies
in CRSwWNP, with focus on endotype-driven treatment selection.

Recent findings: Biologic therapies targeting downstream mediators of type 2
inflammation, including immunoglobulin E and interleukins interleukin (IL)-4, IL-5
and IL-13, have demonstrated substantial clinical benefit in selected patients.
Nevertheless, CRSWNP commonly involves overlapping inflammatory endotypes,
which may limit treatment response. Newer biologics targeting upstream epithelial-
derived cytokines offer broader approach by modulating multiple inflammatory
pathways simultaneously and may address current therapeutic gaps. The
development of long-acting biologics also improves treatment convenience and
adherence.

Summary: Biologic therapy has shifted CRSwNP management towards a more
personalized, mechanism-based approach. Upstream-targeted treatments represent
an important step forward, particularly for patients with refractory or mixed disease.
Future research should focus on biomarker-guided therapy and long-term clinical
outcomes.

Keywords: alarmins; biologic therapies; chronic rhinosinusitis; inflammation; nasal
polyps.
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Abstract

Depemokimab (depemokimab-ulaa; EXDENSUR) is an anti-IL-5 antibody being
developed by GSK for the treatment of asthma, chronic rhinosinusitis with nasal
polyps (CRSwWNP), chronic obstructive pulmonary disease, eosinophilic
granulomatosis with polyangiitis and hypereosinophilic syndrome. Add-on
treatment with depemokimab reduced asthma-related exacerbations in patients with
severe asthma with an eosinophilic phenotype, in addition to reducing the severity
of nasal polyps and nasal obstruction in patients with CRSwNP. This article
summarizes the milestones in the development of depemokimab leading to this first
approval in the UK as an add-on maintenance treatment of asthma in adult and
adolescent patients aged 2 12 years with type 2 inflammation characterised by an
eosinophilic phenotype who are inadequately controlled on maximum moderate-
dose or high-dose inhaled corticosteroids plus another asthma controller; and as
add-on therapy with intranasal corticosteroids for the treatment of adults with
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severe CRSwWNP for whom therapy with systemic corticosteroids and/or surgery do
not provide adequate control.
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Abstract

Objective: Otitis media with effusion (OME) is frequently observed in patients with
severe Chronic Rhinosinusitis with Nasal Polyps (CRSwNP)-yet it remains
underrecognized. Both conditions are debilitating and may share type 2
inflammatory mechanisms. This study investigates the prevalence of OME
(measured by tympanometry) in patients with CRSWNP and evaluates the effect of
biologic treatment with mepolizumab, with or without combined FESS, on hearing
outcomes as well as otologic symptoms.

Methods: Secondary analysis of a randomized controlled trial (RCT) (n = 58)
comparing FESS and mepolizumab versus mepolizumab alone in patients suffering
from severe CRSWNP. Tympanometry, audiometry, and patient-reported outcomes
(SNOT-22 and COMOT-15) were assessed at baseline and after 6 months.

Results: At baseline, 22.8% (13/57) of patients had pathological tympanometry
(OME), consistent with previous prevalence estimates. After 6 months, the
proportion decreased to 14% (p = 0.07). No significant changes were observed in
pure tone averages (PTA). In contrast, self-reported outcomes improved
significantly, with reductions in both COMOT-15 and SNOT-22 scores (p < 0.05),
independent of baseline tympanometry status.

Conclusion: Mepolizumab treatment was associated with a trend toward reduced
middle ear symptoms and significant improvement in self-reported otologic
symptoms, supporting the concept of global type 2 airway inflammation and the
clinical relevance of assessing ear disease in CRSwWNP.

Keywords: CRSwWNP; OME; biologics; mepolizumab; middle ear disease; middle ear
symptoms; monoclonal antibodies.
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Abstract

Background: The perinatal period has been postulated to be a window of
opportunities in preventing atopic disorders. Accumulating studies suggested that
an association exists between gestational age (GA) and allergic diseases.

Methods: The meta-analysis of observational studies was conducted through a
search of relevant literature until 31 December 2023 from PubMed, Embase, and
Web of Science databases. Subgroup analyses and sensitivity analyses were
performed to test the robustness and consistency of the observed associations.

Results: Thirty observational studies comprising 5,410,969 participants were
included in the meta-analysis. The pooled estimates (odds ratio [OR]) of atopic
dermatitis (AD) risk for early preterm, preterm and post-term birth were 0.75 (95%
confidence interval [Cl]: 0.68-0.82), 0.86 (95% CI: 0.81-0.93), 1.08 (95% CI: 1.03-1.14),
respectively. Additionally, early preterm birth was suggestively associated with
reduced risk of allergic rhinitis (AR) (OR: 0.84, 95% CI: 0.73-0.97).

Conclusion: Our study demonstrated that early preterm and preterm births were
associated with a reduced risk of AD, while post-term birth was linked to an
increased risk, with early preterm birth also suggestively associated with a reduced
risk of AR.

Impact: This large-scale meta-analysis demonstrates that early preterm and preterm
births are associated with a significantly reduced risk of atopic dermatitis (AD),
while post-term birth is linked to an increased risk. Early preterm birth is also
suggestively associated with a lower risk of allergic rhinitis (AR), highlighting the
nuanced role of gestational age in the development of allergic diseases. These
findings underscore the importance of the perinatal period as a critical window for
allergy risk stratification and early prevention strategies in pediatric populations.
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Refractory chronic cough is a common and challenging condition that results from
laryngeal hypersensitivity. Office-based procedures can serve as adjuncts to
behavioral or medical therapies or as alternatives for patients with incomplete
response or intolerance to these treatments. This article reviews the rationale,
techniques, and outcomes of three office-based interventions: superior laryngeal
nerve block, laryngeal botulinum toxin injection, and vocal fold injection
augmentation. These procedures are safe, cost-effective, and well-tolerated in the
clinic setting.

Keywords: Botulinum toxin; Chronic cough; In-office procedures; Laryngeal
hypersensitivity; Neurogenic cough; Superior laryngeal nerve block; Vocal fold
injection.
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Abstract

Treatment of refractory chronic cough remains a challenge for physicians due to
limited therapeutic options. One leading hypothesis regarding the etiology of
chronic cough is damage to the vagus nerve, which mediates the cough reflex, after
an insult such as a viral infection. This results in hypersensitivity and therefore a
reduced cough threshold. Neuromodulators such as gabapentin, pregabalin, and
tramadol have been repurposed to treat this hypersensitivity similar to other
neuropathic pain conditions. A new class of drugs, P2X3 antagonists, have emerged
as another possibility for treating individuals with chronic cough; however, Food
and Drug Administration approval is still pending.

Keywords: Chronic cough; Gefapixant; Neuromodulators; P2X3 receptor
antagonists.
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Aims: Chronic cough is increasingly viewed as a heterogeneous clinical syndrome
associated with cough hypersensitivity, not simply a symptom defined by duration.
This review examines key mechanisms in chronic cough, the reasons why
mechanistic insights have translated poorly into therapy, and future directions
involving patient stratification and biomarkers.

Materials and methods: We reviewed and summarized mechanistic, preclinical, and
translational studies on TRPA1, TRPV1, TRPV4, and TRPM8 channels, focusing on
peripheral and central mechanisms and on how these findings relate to clinical
development.

Key findings: TRP channels are multimodal sensors in airway sensory nerves and
epithelial cells. They respond to irritants, temperature changes, mechanical stress,
osmotic stimuli, and inflammatory mediators. Their activation can drive cation
influx, neuronal depolarization, neuropeptide release, and ATP-P2X3 signaling,
thereby increasing cough reflex sensitivity and neurogenic inflammation. The
translational evidence differs across TRP subtypes. TRPV1 has relatively strong
support from mechanistic studies and human cough challenge work, whereas
TRPA1 is biologically plausible but still has limited human evidence. Evidence for
TRPV4 and TRPMS8 is more sparse, with TRPV4 mainly linked to ATP-purinergic
signaling and TRPMS less clearly defined in chronic cough. To date, TRP-channel
antagonists have produced limited and inconsistent reductions in spontaneous
cough frequency.

Significance: These findings suggest that blocking peripheral TRP channels alone
may not be enough to control cough hypersensitivity. Future studies should
connect patient selection with biomarkers and clinically relevant endpoints.

Keywords: Airway Hyperresponsiveness; Chronic cough; Sensory neurons;
Transient receptor potential (TRP) channels.
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Abstract

Cough pathophysiology ranges from a simple reflex to a complex neuroimmune
disorder involving intricate neural circuitry, peripheral sensitization, and central
plasticity. The cough reflex is governed by a complex orchestration of sensory
nerves and central brain structures. Chronic cough often results from peripheral
and central sensitization, leading to hypersensitivity influenced by various
physiologic and environmental factors. This advanced understanding is vital for
developing personalized, mechanism-directed therapies for this prevalent condition.

Keywords: Chronic cough; Cough hypersensitivity syndrome; Neuroimmune

interactions; P2X3 receptors; Vagal afferents.
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Abstract

Cough can result from a variety of etiologies, and rare pulmonary, otolaryngologic,
cardiac, neurologic, medication-related, and functional conditions are often
overlooked. Pulmonary etiologies, including structural airway abnormalities,
endobronchial obstruction, expiratory central airway collapse, and occupational
eosinophilic bronchitis, frequently require advanced imaging and bronchoscopy for
diagnosis. Otolaryngologic conditions include elongated uvula, tonsillar
hypertrophy, and external auditory canal pathology, which can trigger vagally
mediated cough reflexes. Obstructive sleep apnea may result in chronic cough
through inflammatory and reflux-mediated mechanisms. Cardiac causes include
heart failure, airway compression, and arrhythmias. Neurologic, medication-
induced, and functional causes should also be considered in refractory cases.

Keywords: Arnold’s nerve reflex; CANVAS; Cardiac-induced cough; Cough;
Endobronchial obstruction; Epiglottic impingement; Expiratory central airway
collapse; Obstructive sleep apnea.
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Abstract

Background: Respiratory service integration has
typically focused on chronic obstructive
pulmonary disease (COPD) but may be appropriate
for other chronic respiratory diseases (CRDs).

Aim: To investigate integrated care in asthma,
bronchiectasis and interstitial lung disease (ILD).
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Design & setting: A systematic review of
interventional or observational studies published
in English since 2014 from high-income countries.
Integration was defined as multi-disciplinary care
across two or more settings.

Method: Medline, Embase, CINAHL, PsycINFO,
Cochrane Library and Scopus were searched.
Intervention characteristics, patient-reported and
healthcare utilisation outcomes were described
narratively. A random-effects model was used to
report standardised mean difference for asthma
control and mean difference for quality of life (QOL)
outcomes (MAQLQ).

Results: Sixteen studies (seven countries) met the
inclusion criteria from 14 246 titles/abstracts:
asthma=11, ILD=5. Most asthma studies targeted
poorly controlled patients. Five RCTs (1096
participants) showed potentially moderate
improvements in post-intervention asthma control
(standardised mean difference 0.45, 95% CI -0.20 to
1.10, follow-up 3-12months). Three RCTs (1025
participants) reported small improvements in QOL
at 12 months (mean difference 0.39, 95% CI 0.13 to
0.66, MCID=0.5). A reduced healthcare utilisation
trend was seen. Most ILD studies included
advanced care planning, reporting improvements
to symptoms, care coordination and healthcare use
towards end of life. No integrated care studies for
bronchiectasis were identified.



Conclusion: Integrated care for non-COPD CRDs
may improve short-term QOL, symptom control
and healthcare utilisation. Heterogeneity of study
populations and outcomes limited meta-analysis.
There remains a paucity of real-world evidence for
integrated care outside COPD.

Keywords: Community care; Respiratory illness;
Systematic reviews.
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Abstract

Background: Bronchiectasis research has
advanced significantly through international and
national registries, such as the European
Multicentre Bronchiectasis Audit and Research
Collaboration (EMBARC) registry, revealing crucial
insights into the disease's heterogeneous nature.
These efforts underscore the importance of precise
patient phenotyping and the identification of
underlying causes to improve management and
outcomes in bronchiectasis.

Methods: The prospective, non-interventional
PROGNOSIS registry has collected data from over
1500 computed tomography-confirmed adult
bronchiectasis patients across 38 German sites,
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excluding those with cystic fibrosis or lung
transplants. Aligned with the EMBARC registry, it
ensures comprehensive clinical data collection.
Statistical analyses of baseline and follow-up data
aims to assess disease progression and patient
outcomes.

Results: Key outcomes include a reduction in
median (interquartile range (IQR)) exacerbations (2
(1-4) to 1 (1-3); p<0.001) and hospitalisations (1 (1-
2) to 1 (11); p<0.001), demonstrating an
improvement in managing the disease during
patients’ participation in the registry. Lung function
(median (IQR) forced expiratory volume in 1 s %
pred 73% (51-90%) to 73% (52-92%); p=0.6)
remained stable over time, contradicting the
expected decline in such chronic lung conditions.
There was a significant decrease in active smokers
(4.4% to 3.6%; p<0.001), and improvements were
seen in sputum quantity and quality. There was an
increase in the detection of pathogens,
particularly Pseudomonas aeruginosa (32% to
36%; p<0.001). Notable shifts in the underlying
causes of bronchiectasis were observed over the
registry period, including a decrease in idiopathic
cases (35% to 28%; p<0.001) and an increase in
cases with a proven aetiology.

Conclusion: The PROGNOSIS registry highlights
the critical role of comprehensive management in
bronchiectasis, emphasising infection control and
treatment adherence. It underscores the need for



personalised treatment by identifying the
underlying aetiology and reinforces the ongoing
importance of research in improving patient care
and quality of life.
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current practice and a proposed checklist
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Abstract

We recently published a treatable traits (TT)
framework for children with non-cystic fibrosis
bronchiectasis (NCFB). Whether these traits are
routinely documented as assessed and identified
in clinical practice is unknown. We conducted a
retrospective study of children (< 18 years) with CT-
confirmed NCFB followed at a tertiary referral
centre (2010-2024). For each patient, we
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determined which of 41 predefined TTs across four
domains-aetiological (n = 6), pulmonary (n = 15),
extrapulmonary (n = 9), and
behavioural/environmental (n = 11)-were
documented as assessed, and among those
assessed, which were identified. Among 121
children (median age 10.1 years; median 2
exacerbations/year), only 20 out of 41 TTs (49%)
were documented as assessed per patient, and a
median of 6 were identified. Aetiological and
pulmonary traits were more frequently
documented as assessed than extrapulmonary and
behavioural. Anxiety and depression in children or
parents, as well as viral prevention measures, were
never documented, and treatment adherence was
rarely recorded. When traits were documented as
assessed, several were frequently identified:
neutrophilic inflammation was found in 93%,
eosinophilic inflammation in 35%, and short-acting
beta-agonist overuse in 47% of assessed patients.

Conclusion: Even in a tertiary referral centre, half
of TTs lacked documented assessment in children
with NCFB, particularly psychosocial and
behavioural factors. Based on these findings, we
propose a pragmatic TT checklist, used as a
flexible clinical guide, to support structured,
clinically relevant, and traceable assessment of
children with NCFB in routine care.

What is known: * Paediatric non-cystic fibrosis
bronchiectasis is a heterogeneous disease



requiring individualised management. -+ A
"treatable traits” approach has been proposed to
guide precision medicine beyond standard
guidelines.

What is new: ¢ In real-life paediatric practice, only
half of treatable traits are documented as
assessed, with psychosocial and behavioural
factors particularly infrequently documented. - We
propose a pragmatic checklist to support
structured, clinically guided assessment and
improve routine care.

Keywords: Bronchiectasis; Comorbidity;
Medication adherence; Paediatrics; Precision
medicine.
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management of chronic obstructive pulmonary
disease, asthma, and bronchiectasis:
pulmonologist perspectives
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Abstract

Chronic airway diseases, including chronic
obstructive pulmonary disease (COPD), asthma,
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and bronchiectasis, impose substantial morbidity
and mortality worldwide. Precise phenotyping of
their complex pathophysiological manifestations is
essential for effective management. Chest
computed tomography (CT) allows qualitative and
quantitative assessments of emphysema, airway
structure, mucus plugs, vascular abnormalities,
bronchiectasis, and comorbid interstitial lung
abnormality, making it central to charactering
these conditions. From perspectives of
pulmonologists who use chest CT with guidance
from radiologists, this review describes the
advances in CT image analysis and their
implications for patients with chronic airway
disease. On inspiratory CT, low-attenuation
regions reflect emphysema and are associated with
clinical outcomes in smokers. Airway lumen, wall
size, branch count, and fractal dimension correlate
with disease severity and lung function impairment
in COPD and asthma. Airway mucus plugs reflect
inflammatory patterns and are associated with
reduced Ilung function and exacerbations;
however, mucus plugs are increasingly recognized
as a treatable trait in the era of biologics treatment.
Pulmonary vascular abnormalities are quantified
using pulmonary artery-to-aorta diameter ratio and
small vessel volume proportions. Along with
chronic symptoms, bronchiectasis is diagnosed
radiologically by an increased broncho-arterial
ratio, absent bronchial tapering, and peripheral
airway visibility. Although limited spatial resolution



precludes direct evaluation of small airway
disease, air-trapping on expiratory CT or registered
Inspiratory-expiratory CT allows indirect
estimation of small airway disease. Despite these
advances, many research findings remain
unapplied to routine clinical image analysis.
Radiation exposure is an inherent Ilimitation.
Nonetheless, chest CT provides greater diagnostic
information than chest radiography and is more
accessible than magnetic resonance imaging and
nuclear imaging. Further studies are needed to
maximize the potential of chest CT for early
detection, risk stratification, and treatment
monitoring in airway disease management.

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

Background: Respiratory oscillometry provides
effort-independent indices of airway heterogeneity
(R5-20) and respiratory system stiffness (AX). Their
clinical relevance in interstitial lung diseases (ILD)
remains unclear and was the aim of our study.

Research design and methods: A cross-sectional
study including patients with ILD who underwent
oscillometry, pulmonary function tests (PFTs), and
six-minute walking distance (6MWD) at a single
visit. R5-20 and AX were analyzed as continuous
variables and as thresholds derived from receiver
operating characteristic (ROC) analysis for
progressive pulmonary fibrosis (PPF).
Associations with clinical outcomes were
assessed using multivariable regression models.

Results: Ninety-four patients (median age 70y; 44%
females) were included. Oscillometry parameters
correlated with PFTs and 6MWD, and had a
moderate discriminative ability for PPF (AUC 0.747-
0.764). Abnormal oscillometry was identified in 46
patients (49%) and was not associated with any
baseline characteristic or ILD subtype. However, it
was linked to lower DLCO (48% vs. 54%
predicted, p = 0.02) and reduced 6MWD (median
[IQR] 413 [354-503] vs. 465 [425-533] meters, p =
0.024). R5-20 was higher in patients with air-
trapping or mosaic attenuation in chest CT,



although not in those with honeycombing or
traction bronchiectasis.

Conclusion: Oscillometric abnormalities are
common in ILD and independently associated with
disease severity.

Keywords: Respiratory oscillometry; connective
tissue disease; idiopathic pulmonary fibrosis;
prognosis; pulmonary function tests.
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Abstract

Objectives: To investigate hospitalization risk and
identify factors associated with respiratory
hospitalization in rheumatoid arthritis-associated
lung disease (RA-LD).

Methods: We conducted a retrospective cohort
study using the Mass General Brigham Biobank
(Boston, Massachusetts), comparing RA-LD cases
to matched RA comparators without lung disease
(RA-no LD). RA-LD was verified by medical record
review and chest imaging for clinically-apparent
RA-associated interstitial lung disease (RA-ILD)
and/or RA-associated bronchiectasis (RA-BR). A
subset had genotyping performed for the MUC5B
promoter variant. The co-primary outcomes were
overall and respiratory hospitalizations. Incidence
rate ratios (IRRs) with 95% confidence intervals (Cl)
were estimated using multivariable Poisson
regression models, comparing RA-LD, RA-ILD, and
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RA-BR cases vs. RA-no LD comparators, adjusting
for covariates by a propensity score.

Results: We analyzed 221 RA-LD cases (151 RA-
ILD and 70 RA-BR) and 980 RA-no LD comparators.
RA-LD, including RA-ILD and RA-BR, had higher
risks of overall hospitalization (adjusted IRR 1.73,
95%Cl 1.57-1.91) and respiratory hospitalization
(adjusted IRR 5.13, 95%CI 3.80-6.94). RA-ILD also
had increased risk of intensive care unit (ICU)
admissions (adjusted IRR 1.99, 95%CI 1.81-2.18).
The MUCS5B promoter variant and glucocorticoid
use were each associated with higher respiratory
hospitalization risk, whereas more frequent clinic
visits and female sex were associated with lower
risk.

Conclusion: RA-ILD and RA-BR were each
associated with markedly higher risks of overall
and respiratory hospitalization than RA-no LD
comparators. Factors including the MUCS5B
promoter variant and glucocorticoid use may place
patients at higher risk for acute care utilization.
These findings support early risk stratification and
proactive monitoring to guide personalized RA-LD
management.

Keywords: Acute care utilization; Bronchiectasis;
Hospitalization risk; Interstitial lung disease;
Rheumatoid arthritis.
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Abstract
Bronchiectasis is defined by chronic infection,
dysregulated inflammation and impaired

mucociliary clearance underpinning progressive
structural lung injury. While airway infection
remains a clinical hallmark, numerous studies
demonstrate that excessive neutrophil-dominated
inflammation is a key determinant of disease
severity, exacerbation risk and quality of life.
Recent developments have transformed our
understanding of inflammatory drivers uncovering
distinct inflammatory endotypes defined by
dominant microbial species, pattern-recognition
receptor activation, inflammasome signalling,
Th17-associated cytokine networks and failures of
mucosal immunity. The emerging roles of viral-
bacterial interactions, fungi, pathobionts and the
broader microbiome challenge the conventional
infection-only paradigm and highlight gaps in
current therapeutic strategies. Such developments
underpin the rationale behind anti-inflammatory
strategies in bronchiectasis, ranging from
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suppression of neutrophil-driven injury through
direct neutrophil elastase or upstream dipeptidyl
peptidase-1 (DPP-1) inhibition, to
immunomodulatory macrolides, toward therapies
aimed at recalibrating epithelial and mucosal
homeostasis. While several antibacterial and anti-
infective trials have produced mixed results, this is
likely to reflect unresolved heterogeneity in
microbiome composition and host immune
signalling. In contrast, emerging anti-inflammatory
strategies show strong positive signals,
reinforcing the need for better endotyping and
biomarker-guided patient selection. Here we
synthesize recent mechanistic and clinical insights
to propose a more integrated framework for
understanding and ultimately targeting airway
inflammation in bronchiectasis.
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Effect of an airway clearance technique on
nebulized drug delivery in patients with CF: A
randomized cross-over trial
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Abstract

Objectives: The aim of this study was to verify the
efficacy of airway clearance technique on drug
delivery by nebulization.

Design: Cross-over study.
Participants: Stable patients with CF (PwCF) (n=8).
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Interventions: Participants performed the airway
clearance technique before or after the
nebulization session. The Autogenic Drainage (AD)
was the executed airway clearance techniques. The
nebulization session was a delivery of 500 mg-
amikacin with the AKITA®.

Main outcome measures: The primary endpoint
was the 24 h-urinary excretion of amikacin.

Results: PWCF were between 18 and 48 years old
(FEV1: 43 to 92 %), all colonized by Pseudomonas
aeruginosa, and all with bronchiectasis.
Irrespective of the order of the nebulization and the
physiotherapy sessions, the total amount of
urinary amikacin excretion was similar (Median
Difference (95%CI): 0 (-7 to 4)% of the nominal
dose). The elimination constant rate for
nebulization before (Median: 0.153 (IQR: 0.071 to
0.205)) and after the airway clearance technique
(0.149 (0.041 to 0.182); p = 0.26) were similar
(Median difference (95%CI): 0.02 (-0.004 to 0.023)).

Conclusions: The Ilung delivery of nebulized
medication in PWCF colonized with Pseudomonas
aeruginosa was not improved by the order of the
airway clearance and nebulization procedures.
CONTRIBUTION OF THE PAPER.

Keywords: Airway clearance technique; Chest
physiotherapy; Cystic fibrosis; Drug delivery;
Nebulization.
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Abstract

With an ever increasing number of excellent
publications in the field of pediatic pulmonary and
sleep medicine each year, it is a challenge to
identify those with the greatest impact and interest
for readers of this journal. The challenge was made
both more exciting and more difficult when a group
of leaders in the field recommend nearly 100
papers that they loved and asked us to consider.
We have read each of these recommendations and
agonized over which to include here. We hope that
you enjoy reading this collection as much as we
have enjoyed preparing it.

Keywords: Asthma; Bronchiectasis; Cystic
fibrosis; Lung function; Pneumonia; Pollution;
Respiratory syncytial virus; Sleep apnoea.
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could have appeared to influence the work reported
in this paper. We thank all who suggested papers
to be considered into the review. The scope and
pace of advances in pediatric pulmonology and
sleep medicine made synthesizing this literature
into a single comprehensive review both an
opportunity and a challenge. Although not all-
important contributions could be included, we
aimed to highlight studies most likely to influence
clinical practice, guide future research, and
ultimately improve respiratory health outcomes for
children.
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Immunologic evaluation by a pediatric
pulmonologist

Kasama Manothummethal, Matthew Wyke 2, Gary
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Abstract

Respiratory symptoms are among the most
common presentations of inborn errors of
immunity (IEl) and acquired immunodeficiencies in
children. Pediatric pulmonologists are often the
first to evaluate these patients, yet immunologic
evaluations remain underutilized due to diagnostic
complexity and limited familiarity with immune
testing. Not all patients will have access to a timely
consultation with an immunologist. This review
provides a practical framework to aid pediatric
pulmonologists in identifying, evaluating, and
managing immune dysfunction in children with
respiratory disease. It outlines clinical indicators,
such as recurrent infections, bronchiectasis,
failure to thrive, and syndromic features, and
describes the utility and limitations of key
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immunologic tests. Stepwise diagnostic strategies
are presented, from initial laboratory screening to
functional assays and genetic testing. Common IEI
with respiratory manifestations, including antibody
deficiencies, combined immunodeficiencies,
phagocytic disorders, and immune dysregulation
syndromes, are reviewed. The article also
addresses acquired immunodeficiencies,
diagnostic mimics, and principles of pulmonary co-
management, including prophylaxis and long-term
follow-up. Early recognition and collaborative care
can improve outcomes and prevent irreversible
pulmonary damage in this vulnerable population.

Keywords: Immunologic evaluation; Inborn errors
of immunity; Pediatric pulmonology; Secondary
immunodeficiency.
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