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Abstract

Objectives: Given increasing interest in admission avoidance, we evaluated the
evidence to support virtual wards (VW) and hospital at home (HaH) models of care
during exacerbations of chronic obstructive pulmonary disease (ECOPD).
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Design: A systematic review and meta-analysis. A comprehensive search of
MEDLINE (1946 to March 2024), Embase (1974 to March 2024) and CENTRAL
(searched 22 March 2024) was conducted. Risk of bias and a random effects meta-
analysis were performed.

Population: Adults with an ECOPD presenting to the hospital or who require
hospital-led care.

Interventions: VW: defined as assessments and interventions delivered remotely or
HaH (defined as assessments and interventions delivered by healthcare
professionals in patient's homes) care pathways, compared with hospital
admission.

Primary and secondary objectives: Safety (mortality rate of all causes, in-patient, 7
days and 30 days) and readmission rate in 7 and 30 days. Length of stay in hospital
and changes in pulmonary function tests.

Results: One study assessed VWs (reported in two publications) and 10 assessed
HaH. There were no changes in survival or short-term readmission rates attributable
to the interventions and no evidence that VW or HaH care pathways reduced the
total time a patient spent under hospital-led care, whether at home or in the
hospital.

Conclusions: More evidence is needed to support the widespread roll-out of HaH
and especially VW pathways for ECOPD. PROSPERO REGISTRATION NUMBER:
https://www.crd.york.ac.uk/PROSPERO/view/CRD42024517565.

Keywords: COPD Exacerbations.
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Abstract

Acute deteriorations of respiratory symptoms in people with chronic obstructive
pulmonary disease (COPD), known as exacerbations, worsen COPD severity (e.g.,
speed up lung function decline), and increase hospital admissions, healthcare
costs, and mortality risk. The prevention, diagnosis, and treatment of exacerbations
remain challenging due to the heterogeneous nature of these events. This
complexity is further compounded by the high prevalence of multiple comorbidities
and incompletely understood underlying mechanisms. Exacerbations of COPD and
comorbidities are linked through bidirectional relationships, characterized by
mutual adverse impacts, overlapping clinical manifestations, and increased
susceptibility to the other condition. The identification and management of
comorbidities are pivotal for effective disease management. Although current
clinical frameworks, that is, models that integrate clinical features and biomarker-
based identification of exacerbations to guide risk stratification and management,
represent promising approaches to improve patient outcomes, multimorbidity is
insufficiently incorporated. This narrative review provides an overview of the
complex clinical associations of comorbidities in COPD, with a particular focus on
exacerbations. It highlights differences in comorbidity prevalence among
exacerbators, explores clinical interrelationships, and underscores the importance
of multimorbidity-oriented management.
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of the Creative Commons Attribution License, permitting unrestricted use,
distribution, and reproduction so long as the original work is properly cited.
(https://creativecommons.org/licenses/by/4.0/).

Conflict of interest statement

F.M.E.F. reports a relationship with Sanofi and MAS that includes consulting or
advisory services with AstraZeneca that include speaking and lecture fees and
travel reimbursement, and with Chiesi, GSK, Sanofi, and Pfizer that include
speaking and lecture fees. S.0.S. reports a relationship with Lung Foundation
Netherlands, Roche, and Dutch Research Council (NWO) that includes funding
grants, with AstraZeneca and Chiesi that includes board membership, speaking and


https://pubmed.ncbi.nlm.nih.gov/41962550/
https://pubmed.ncbi.nlm.nih.gov/41962550/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Peerlings+DEM&cauthor_id=41962550
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Houben-Wilke+S&cauthor_id=41962550
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Simons+SO&cauthor_id=41962550
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ioannides+AE&cauthor_id=41962550
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ioannides+AE&cauthor_id=41962550
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Quint+JK&cauthor_id=41962550
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Franssen+FME&cauthor_id=41962550
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=41963821%2C41963074%2C41962550%2C41957045%2C41956700%2C41956252%2C41956174%2C41952222%2C41951244%2C41951243%2C41950377%2C41946734%2C41943924%2C41941973%2C41941414%2C41936913%2C41935031%2C41932814%2C41712304&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://doi.org/10.1055/a-2835-0340

lecture fees, and travel reimbursement, and with P40z consortium and eVoiceNet
that includes board membership.

Full text links
(UNIMORE@ |

Proceed to details

Cite
4
NPJ Prim Care Respir Med

. 2026 Apr 9.
doi: 10.1038/s41533-026-00502-9. Online ahead of print.

Projecting the 20-year healthcare resource burden of asthma and COPD
multimorbidity: insights from Singapore for integrated chronic respiratory care in
South-East Asia

Yah Ru Juang#1, Laura Huey Mien Lim #2, Sanjay H Chotirmall 24, Kelvin Bryan

Tan 13, Mariko Siyue Koh8Z John A Abisheganaden 28, David B Price 21911 Ming-Ju
Tsail1213, Mei Fong Liew 141516 Pej Yee Tiew 261, Anthony Chau Ang Yii ¥Z, Wenijia
Chen1

Affiliations Expand
o PMID: 41957045

« DOI: 10.1038/s41533-026-00502-9

Free article
Abstract

Background: Asthma and chronic obstructive pulmonary disease (COPD) incur
significant comorbidity and healthcare burden. However, their future economic
burden remain unclear.

Objective: To project 20-year (2024-2043) asthma and COPD multimorbidity costs in
Singapore, illustrating broader Southeast Asian trends.

Methods: Patients with asthma (all ages) or COPD (240 years) were identified from
Singapore's health administrative data (2002-2019). Age- and sex-specific, disease-
specific per-episode costs and annual healthcare utilisation rates (hospitalisation,
emergency department, and outpatient) were estimated using generalised linear
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models and projected using change-point analysis. Population-level costs were
projected using a probabilistic simulation model incorporating population forecasts.
Costs were reported in 2023 Singaporean dollars (SGD$1 = US$0.76 = £0.60 = €0.69).

Results: Asthma cases are projected to triple from 64,338 in 2019 to 192,409 by 2043
(95% confidence interval [CI]: 165,493-225,141), incurring $7.8 billion (95% CI: 4.4-
17.1) from 2024-2043. Apart from asthma (16.4%), costs are driven by metabolic
(20.0%), circulatory (14.3%), and other respiratory (9.2%) diseases, with children
bearing the highest burden (girls: 39.9%; boys: 22.6%). COPD cases would grow
from 8,988 in 2019 to 11,038 (95% CI: 8395-13,326) in 2043, incurring $2.4 billion
(95% CI: 1.6-4.5) from 2024-2043. Apart from COPD (20.3%), metabolic (17.4%),
circulatory (17.0%), and other respiratory diseases (9.8%) are the largest cost
components, with elderly and adult males bearing the highest burdens (47.8% and
40.1%). In both cohorts, 20-year projected costs are dominated by outpatient (55%)
and hospitalisation costs (30-40%).

Conclusion: The 20-year multimorbidity costs of asthma and COPD are significant,
especially in cardiometabolic comorbidities, underscoring the need for holistic,
value-based care.
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Postural relief of dyspnoea is associated with improved neuromechanical coupling
in patients with advanced COPD
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Abstract

Background: Patients with advanced chronic obstructive pulmonary disease
(COPD) often report that adopting a specific body posture improves their dyspnoea.
Exploring the underlying mechanisms could enhance our understanding of the
origin of this symptom and approaches towards its alleviation.

Methods: Pulmonary function tests and detailed sensory-mechanical
measurements, including gastroesophageal catheter-based crural diaphragm
electromyography (surrogate for inspiratory neural drive) and respiratory
manometry, were performed in 16 patients (9M; age: 667 years) with advanced
COPD (FEV1=36%16% predicted; residual volume/total lung capacity: 55£11%) while
adopting their most favourable (MF) and least favourable (LF) postures.

Results: The MF postures included sitting upright (56%), sitting with arms on knees
in a forward-leaning position (25%), standing (13%), and lying with three pillows
(6%). About two-thirds of patients choose the supine posture as the LF posture.
There were no significant differences in minute ventilation and inspiratory capacity
between MF and LF postures (p>0.05). Compared to LF, MF postures were
associated with a) increased dynamic lung compliance, b) lower transdiaphragmatic
pressures, and c) reduced total work of breathing, leading to d) decreased
inspiratory neural drive to the diaphragm and e) improved neuromechanical and
neuroventilatory coupling (all p<0.05). The decrease in the "difficulty breathing in"
dyspnoea qualifier when assuming the MF posture correlated with corresponding
improvements in neuromechanical (r=0.62, p=0.01) and neuroventilatory uncoupling
(r=0.57, p=0.02).

Conclusion: Healthcare professionals should evaluate the benefits of positional
therapy for reducing dyspnoea in patients with COPD. Incorporating postural
interventions into rehabilitation or using them at night may help lessen symptoms
and improve quality of life.

Copyright ©The authors 2026. For reproduction rights and permissions contact
permissions@ersnet.org.
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Abstract

The evidence for NIV is clear; however, real-world outcomes fall short of those
demonstrated by clinical trials. We developed a five-step care bundle in line with
BTS quality standards to standardise management and guide clinicians through the
first few hours of NIV care. This was combined with staff training initiatives. The
project aimed to reduce acute NIV mortality to 10%. Although this target was not
met, the project delivered a 7% reduction in mortality from 28% to 21% equating to
143 fewer deaths in 2023 compared to 2022. The project also delivered increased
staff confidence. Through this project we have demonstrated that early, effective
NIV, in appropriate patients, delivered in a standardised way by confident and
competent staff, improves outcomes.

Keywords: Acute; BTS; COPD; Mortality; NCEPOD; NIV; Neuromuscular disease;
Obesity hypoventilation; Ql; Respiratory; care bundle.
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people with chronic obstructive pulmonary disease
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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),
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and FEV1/FVC 60.8 (12.3). Increases in mean (+95% ClI) 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: To determine basic death situation and assess trends in disease
burden, we analyzed the death information of Chronic Obstructive Pulmonary
Disease (COPD) among Chinese residents from 2008 to 2021.

Methods: Data were collected from the Cause-of-Death Surveillance dataset in
China. The Crude Mortality Rate (CMR), Age-Standardized Mortality Rate (ASMR),
Potential Years of Life Lost (PYLL), and Potential Years of Life Lost Rate (PYLLR) of
COPD among Chinese residents from 2008 to 2021 were calculated by Excel 2016.
The trends of ASMR and PYLLR were assessed by the average annual percentage
change (AAPC), and the difference in mortality was tested by Chi-square

tests(x? tests). The age, period, and cohort effects on COPD mortality were analyzed
by the Age-Period-Cohort (APC) model.

Results: The ASMR of COPD in Chinese residents decreased from 78.84/100,000 in
2008 to 27.81/100,000 in 2021 at an average annual rate of 8.41%, and the PYLLR of
COPD in Chinese residents decreased from 1.28%o. in 2008 to 0.53%o in 2021 at an
average annual rate of 6.06%. From 2008 to 2021, the COPD ASMR and PYLLR
among Chinese males were higher than females, urban areas were lower than rural
areas, western China was higher than central China, and central China was higher
than that in eastern China. The decline rate of COPD ASMR and PYLLR was
significantly higher in females than males, rural areas than urban areas, and
eastern/central regions than western regions.

Conclusions: The mortality and disease burdens of COPD in China decreased yearly
and were higher in the elderly, males, rural areas, and western China. The disease
burden of COPD decreased more rapidly in women, rural areas, eastern and central
China.

Keywords: ASMR; COPD; Disease burden; Trends.
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Abstract

Bronchopulmonary dysplasia is a hallmark respiratory complication of prematurity
and remains a major health determinant of individuals born very preterm. Its impact,
however, extends far beyond the neonatal period and far beyond the lungs.
Children, adolescents and adults born very preterm often follow diverse
developmental trajectories that diverge from typical postnatal growth. These
trajectories often display early airflow limitation, as well as features of increased
cardiovascular vulnerability and altered multisystemic profiles. Although common
respiratory labels such as asthma are often applied to these patients, evidence
highlights distinct pathobiological mechanisms rooted in arrested alveolar and
vascular growth, with a possible contribution from persistent airway inflammation
and oxidative stress. Extrapulmonary involvement, including cardiovascular,
neurodevelopmental, neurosensory, renal and metabolic domains, further shapes
long-term outcomes and should be systematically integrated into long-term
monitoring. Yet, despite improving survival and growing recognition of this
multisystemic burden, current evidence remains insufficient to design a dedicated,
holistic, multidisciplinary follow-up programme tailored to the diverse subgroups of
preterm-born individuals. Increasing awareness among healthcare professionals of
the long-term implications of prematurity is essential to ensure that these patients
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receive appropriate and coordinated attention. Emerging lines of research,
spanning new preventive and therapeutic options, advanced imaging, mechanistic
studies, and long-term cohort designs, hold promise in elucidating the biological
determinants of disease. Integrating these insights into clinical pathways, together
with sustained implementation of family-centred care models, will be crucial to
optimise organ function trajectories, delay deterioration and ultimately improve the
quality of life of the growing population of survivors of prematurity.

Copyright ©The authors 2026.
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Abstract

Background: COPD frequently coexists with cardiovascular diseases.
Cardiovascular death is also a major contributor to mortality in COPD patients.
Inhaled corticosteroids (ICS), as the most commonly prescribed inhaled anti-
inflammatory medications, have been widely used for management of COPD
patients who experience frequent exacerbations. However, whether ICS have a
cardiovascular protective effect remains unclear. The purpose of this work was to
comprehensively ascertain the risks of cardiovascular deaths related to ICS in
COPD patients.

Methods: PubMed, the Cochrane Library and Embase were searched to screen
qualifying articles from September to November 2022. An updated search was
conducted in October 2025. We identified trials of any ICS for treatment of COPD
and reported on cardiovascular deaths. Meta-analyses were conducted to calculate
risk ratios with 95% confidence intervals. The primary end-point was cardiovascular
mortality.

Findings: 35 randomised controlled trials enrolling 74 004 subjects were analysed.
Inhaled formulations containing ICS significantly reduced the risk of cardiovascular
deaths compared with inhaled formulations without ICS (risk ratio 0.84, 95% CI1 0.74-
0.95). ICS/long-acting muscarinic antagonist (LAMA)/long-acting 2-agonist (LABA)
significantly reduced the risk of cardiovascular deaths compared with dual
LAMA/LABA therapy (risk ratio 0.56, 95% CI 0.37-0.86). ICS monotherapy also
significantly reduced the risk of cardiovascular deaths compared with placebo (risk
ratio 0.81, 95% Cl1 0.66-0.99). However, ICS/LABA did not significantly reduce the
risk of cardiovascular deaths compared to LABA monotherapy (risk ratio 0.98, 95%
C10.80-1.20).

Conclusions: Inhaled formulations containing ICS are associated with a reduced
risk of cardiovascular deaths in patients with COPD.
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Abstract

Rationale: COPD exacerbations, often triggered by viral infections like COVID-19,
are associated with increased cardiovascular risk. We hypothesized that COVID-19-
related exacerbations carry higher short-term cardiovascular and mortality risks
than non-COVID-19-related exacerbations.

Objectives: To compare 28-day risk of stroke, pulmonary embolism (PE), acute
myocardial infarction (AMI), major adverse cardiovascular events (MACE) and all-
cause mortality following COVID-19-related vs. non-COVID-19-related COPD
exacerbations and assess variation across the pandemic.

Methods: Using Swedish national registers, we identified COPD with moderate
(treated with oral corticosteroids with/without antibiotics) or severe (hospitalized)
exacerbations from March 2020 to June 2023. Exacerbations with infection,
hospitalization or intensive care admission for COVID-19 were defined as COVID-19-
related. A target trial was emulated and adjusted hazard ratios (aHRs) with 95%
confidence intervals (Cl) estimated for each outcome, stratified by exacerbation
severity and COVID-19 variants.
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Measurements and main results: Among 266,273 exacerbations (87.2% moderate,
12.8% severe), 5,425 (2%) were COVID-19-related. COVID-19-related vs. non-COVID-
19-related moderate exacerbations were associated with risk of PE (aHR 2.26, 95%ClI
1.49-3.42), overall cardiovascular (1.94, 1.47-2.56), MACE (1.88, 1.28-2.76), and
mortality (4.58, 4.06-5.17), but not significantly with AMI and stroke. Severe COVID-
19-related exacerbations were only associated with higher mortality (1.46, 1.28-1.66).
Cardiovascular risks were highest during pre-Alpha and Delta for moderate
exacerbations. Mortality remained elevated for both moderate and severe
exacerbations, particularly during the same periods.

Conclusions: COVID-19-related exacerbations increased MACE, short-term
cardiovascular and mortality risks, mainly for moderate exacerbations, with
attenuation during Alpha and Omicron, highlighting the need for proactive
cardiovascular care during respiratory outbreaks.

Keywords: COPD; COVID-19; exacerbations; register data; target trial.
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Abstract

Sedentary behavior is associated with increased mortality and chronic diseases, yet
it remains unclear whether higher daily step counts can mitigate these risks. In this
study, we analyzed longitudinal sedentary and step data from Fitbit devices in the
All of Us Research Program to examine incident diagnoses of chronic conditions.
We show that greater sedentary time was associated with higher risk of obesity,
diabetes mellitus, hypertension, coronary artery disease, heart failure, chronic
kidney disease, metabolic dysfunction-associated steatotic liver disease, chronic
obstructive pulmonary disease, major depressive disorder, sleep apnea, and atrial
fibrillation. Increasing daily steps offset the excess risk of high sedentary time (14
vs. 8 hours/day) for several conditions, with the additional steps required ranging
from 1700 to 5500 per day. However, no step count fully offset sedentary risks for
coronary artery disease or heart failure. These findings support personalized,
behavior-based recommendations that consider both sedentary behavior and daily
steps.
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Abstract

Purpose of review: This review summarizes high-level evidence on clinical decision
support systems, both more classical rules-based and emerging artificial
intelligence-based examples. It discusses their potential and concerns, how to
evaluate them and describes future directions based on published evidence, clinical
experience and broader experience working with others in this space.

Recent findings: There is significant potential for CDSS to benefit elicitation and
assessment of breathlessness, assist clinical decision making, improve
interpretation of common diagnostic tests for breathlessness and personalize
management and patient education. Even so, current evidence from trials and real-
world studies in this space remains limited with multiple studies ongoing. However,
evidence from studies of model development indicates that CDSS have clinically
acceptable performance levels for differentiating breathlessness causative
conditions such as COPD, heart failure, lower respiratory tract infection or
combinations of these. The extent to which this evidence translates to real world
clinical benefits remains unknown.

Summary: In the era of CDSS leveraging significant volumes of data, there is the
potential to augment the less precise nature of clinician prediction with that of Al
prediction. This, combined with clinical judgment can support better care for
patients and populations. CDSS are likely to be particularly valuable in settings with
workforce constraints though we must also remember that there are limitations to
CDSS use and applicability. It remains important to support and undertake high
quality studies testing these tools in clinical practice.

Keywords: artificial intelligence; breathlessness; clinical decision support system.
Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.
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Exploring Al and ML in managing overlap between cardiovascular disease and
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Abstract

Cardiovascular disease (CVD) is a major comorbidity in asthma and chronic
obstructive pulmonary disease (COPD), yet the contribution of artificial intelligence
(Al) and machine learning (ML) to CVD risk assessment and management in these
conditions remains insufficiently characterized. This scoping review identified the
main original full-text studies applying Al/ML to the overlap between CVD and
asthma or COPD for prediction, phenotyping or clinical decision support. Among
the eleven identified studies, only one specifically addressed asthma, developing
ML-based CVD risk prediction models from electronic health records that achieved
good short-term discrimination but lacked external validation. The remaining
studies focused on COPD and CVD, employing supervised learning, deep-learning
survival analysis, natural language processing, unsupervised clustering and Al-
enabled clinical decision support. Across these investigations, COPD and related
comorbidities consistently emerged as strong predictors of CVD events, mortality
and adverse clinical trajectories. Unsupervised clustering revealed COPD-dominant
heart failure phenotypes with particularly poor outcomes, while Al-derived risk
models frequently provided superior discrimination and calibration compared with
traditional statistical approaches. However, most studies were retrospective, largely
reliant on structured data, limited in generalizability and rarely implemented in
routine care. Overall, current evidence indicates substantial potential for AI/ML to
enhance CVD risk stratification, phenotyping and management in COPD, whereas
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applications in asthma are strikingly scarce. These findings underscore a critical
need for large-scale, prospectively evaluated and clinically integrated Al/ML
strategies to improve detection, risk stratification and personalized management of
CVD in patients with asthma or COPD.

Keywords: Artificial Intelligence; Asthma; COPD; CVD; Comorbidity; Machine
Learning.
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disease and cardiovascular disease: A retrospective analysis of deaths in the
United States from 1999-2020.
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Abstract

Background: Biologics in severe asthma are an effective but costly treatment. A
personalised dosing strategy could reduce treatment burden and improve cost-
effectiveness.

Objective: To explore physician attitudes and real-world practices regarding dosing
interval extensions for biologics in severe asthma.

Methods: We assessed attitudes to dosing interval extension among Dutch
pulmonologists prescribing biologics through a 28-item nationwide e-survey and
investigated clinical practices using data from the Dutch severe asthma registry
RAPSODI.

Results: Of 50 pulmonologists, 39 (78%) reported extending dosing intervals,
primarily due to good clinical response (95%) and treatment costs (77%). Most
required 21 year of stable asthma (82%), which respondents defined as ACQ-6 <1.5,
stable lung function, absence of exacerbations and no maintenance oral
corticosteroids. Reported success rates exceeded 50% for 62% of respondents, with
failures mainly due to exacerbations or worsening symptoms. Interval extension
was more frequent among physicians treating more than 25 severe asthma patients
(p < 0.01). Major barriers included lack of evidence (63%) and experience (52%), yet
91% expressed a wish to extend intervals more often. In RAPSODI (n=1603), 159
interval extensions were recorded in 138 patients across 14 hospitals. Median
increase in interval relative to the standard interval was 50% (range 12.5-300%) with
multiple sequential extensions in 14% of patients. In 2024, the annual incidence of
extensions was 5.2%, and the prevalence was 11.4%.

Conclusions: A vast majority of Dutch pulmonologists already apply dosing interval
extension of biologics in severe asthma, however on a limited scale. Although the
frequency is increasing, clinicians are reluctant to apply extension broadly due to
limited experience and evidence, highlighting the need for evidence-based
guidelines.

Keywords: Severe asthma; biologics; dosing interval extension; individualized
dosing; real-world practice.

Copyright © 2026. Published by Elsevier Inc.

Full text links
(UNIMORE® |

Proceed to details



https://doi.org/10.1016/j.jaip.2026.03.029
https://pubmed.ncbi.nlm.nih.gov/41936913/
https://linkinghub.elsevier.com/retrieve/pii/S2213-2198(26)00263-1
https://libkey.io/libraries/2561/pmid/41936913

Cite
17
NPJ Biofilms Microbiomes

. 2026 Apr 4.
doi: 10.1038/s41522-026-00967-z. Online ahead of print.

Bacteria of the lung microbiome and health biomarkers in chronic airway disease: a
systematic review and meta-analysis

Lucia Grassi#1, Febe Heye #1, Kristiaan Proesmans 2, Emmanuel Abatih 3, Axelle Van
Daelel, Lies Lahousse 24, Aurélie Crabbé 2

Affiliations Expand
« PMID: 41935031

« DOI: 10.1038/s41522-026-00967-z

Free article
Abstract

The lung microbiome is increasingly recognized as a key contributor to the
development and progression of chronic airway diseases. While these conditions
are typically associated with reduced microbial diversity and pathogen overgrowth,
emerging evidence suggests that non-pathogenic bacteria may influence clinical
outcomes. However, inconsistent findings across studies have made it difficult to
determine their exact role in disease pathophysiology. To identify potentially
beneficial members of the lung microbiome, we conducted a systematic review and
meta-analysis of clinical studies investigating the association between non-
pathogenic bacterial genera or species and clinico-pathological features in
individuals with asthma, bronchiectasis, chronic obstructive pulmonary disease and
cystic fibrosis. For the meta-analysis, data from different diseases were combined.
Our analysis revealed that several bacteria in the lung microbiome were
significantly associated with improved lung function and/or reduced airway
inflammation across diseases. Although causal relationships cannot be established
due to the absence of interventional studies, our findings highlight promising
candidates for functional characterization and therapeutic exploration. Considerable
heterogeneity in study design and reporting underscores the need for standardized
methods and validation in relevant experimental models to advance our
understanding of the lung microbiome in chronic airway diseases and inform the
development of effective microbiome-based interventions.

© 2026. The Author(s).
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Abstract

Introduction: Respiratory diseases are significant risk factors for lung cancer;
however, the association between acute respiratory infections and lung cancer
incidence requires further exploration.

Methods: We performed a secondary analysis of the prospective UK Biobank
cohort, including participants aged 37-73 years recruited from 22 assessment
centres across the UK between 2006 and 2010. Cox proportional hazards models
estimated HRs for incident lung cancer according to respiratory disease status,
which was defined based on linked hospital inpatient records. Mediation analysis
explored potential biomarkers, and Mendelian randomisation assessed causal
relationships.

Results: During a mean follow-up of 10.44 years (4 790 738 person-years), 2189
participants developed lung cancer. Among 107 007 individuals with respiratory
diseases, 1322 cases occurred (incidence rate 27.6 per 10 000 person-years),
compared with 867 cases among 351 876 participants without respiratory diseases
(7.9 per 10 000 person-years). Overall, respiratory diseases were associated with
increased lung cancer risk (HR 2.97, 95% CI 2.75 to 3.21). Acute respiratory
infections, including acute nasopharyngitis (HR 3.41; 95% CI 1.83 to 6.34), influenza
(HR 3.90; 95% CI 2.53 to 6.01), viral pneumonia (HR 9.86; 95% CI 6.55 to 14.85) and
bacterial pneumonia (HR 6.28; 95% CI 4.40 to 8.96), showed strong associations
with lung cancer incidence. In subtype analyses, squamous cell carcinoma
exhibited the highest risk elevation (HR 3.65; 95% CI 3.06 to 4.36). Mediation
analysis indicated that neutrophil counts partially mediated these associations
(proportion mediated up to 8%).

Conclusion: Acute respiratory infections were associated with higher lung cancer
incidence, providing hypothesis-generating evidence that may inform future risk
stratification research.

Keywords: Bacterial Infection; Lung Cancer; Pulmonary Disease, Chronic
Obstructive.
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Abstract

BACKGROUNDWe constructed multi-trait polygenic risk scores (PRSs) predicting
chronic obstructive pulmonary disease (COPD) and exacerbations, validated their
performance in diverse cohorts, and identified PRS-related proteins for potential
therapeutic targeting. METHODSPRSmix+, a multi-trait PRS framework, is used to
train a composite PRS (PRSmulti) in COPDGene non-Hispanic White participants (n
= 6,647). Associations of PRSmulti with COPD status (GOLD 2-4 vs. GOLD 0 or ICD)
and exacerbation frequency were tested in COPDGene African American (n = 2,466),
ECLIPSE (n = 1,858), Mass General Brigham Biobank (n = 15,152), and All of Us (n =
118,566). Protein prediction models were applied to GWAS summary statistics from
traits contributing to PRSmulti and were validated with proteomic data in
COPDGene (n = 5,173) and UK Biobank (n = 5,012).RESULTSPRSmix+ selected 7
traits for PRSmulti. In multivariable models, PRSmulti was associated with COPD
status (meta-analysis random effects [RE] OR 1.58 [95% CI: 1.28-1.94]) and
exacerbation frequency (meta-analysis RE 8 0.21 [95% CI: 0.11-0.31]), with higher
effect sizes observed in smoking-enriched cohorts. PRSmulti outperformed
traditional single-trait PRS in all tested cohorts. Using protein prediction models, we
identified 73 proteins associated with the PRSs that were also validated with
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measured protein levels in COPDGene and UK Biobank. Of these proteins, 25 were
linked to approved or investigational drugs. Notable targets include RAGE/sRAGE,
IL1RL1, and SCARF2, all implicated in COPD pathogenesis and
exacerbations.CONCLUSIONSMulti-trait PRS improves prediction of COPD and
exacerbation risk. Integration with proteomic data identifies druggable protein
targets, offering a promising avenue for precision medicine in COPD
management.TRIAL REGISTRATIONCOPDGene: ClinicalTrials.gov NCT00608764;
ECLIPSE: ClinicalTrials.gov NCT00292552.
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Abstract

Objectives: Aging people with HIV are increasingly affected by multimorbidity and
polypharmacy, which heighten the risk of drug-drug interactions (DDIs) and
potentially inappropriate medications (PIMs). This study evaluated a
multidisciplinary, Al-supported quality improvement intervention designed to
optimize polypharmacy management in older people with HIV.

Methods: People with HIV aged 250 years attending the Modena HIV Metabolic Clinic
(MHMC) were invited to submit photos of their medications via WhatsApp. Images
were processed by Al for optical character recognition and automatically reconciled
with the electronic patient chart (EPC). Al recognition accuracy was 94% when
validated against manual review. Pharmacists reviewed Al-generated reports from
the NavFarma® decision support system, generated alerts for PIM, defined
according to Beers and the STOPP/START criteria, DDIs, anticholinergic burden
(ACB), and risks of QTc prolongation and nephrotoxicity. Primary outcome was
agreement between patient-reported and EPC-recorded medications. Secondary
outcomes included pill burden, total prescribed drugs and actionable alerts.

Results: Of 181 participants (median age 63 years; 72% male), 111 (61.3%) showed
complete agreement between EPC and patient lists, while 70 (38.7%) had
discrepancies. Pharmacist evaluation identified major DDIs in 70.4% of cases, ACB
in 26.5%, QTc-prolonging drugs in 81.6% and nephrotoxic agents in 95.9%.
Participants with 210 total prescribed drugs had higher frailty, pill burden and PIM.

Conclusions: Al-assisted medication reconciliation combined with pharmacist
review improved the identification of PIM and medication-related risks, supporting
safer prescribing in people with HIV. This model aligns with international calls to
improve prescribing safety and offers a scalable framework for integrating digital
tools into multidisciplinary HIV care.

Keywords: aging; inappropriate prescription; older people with HIV; polypharmacy;
quality improvement.
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Abstract

Acute deteriorations of respiratory symptoms in people with chronic obstructive
pulmonary disease (COPD), known as exacerbations, worsen COPD severity (e.g.,
speed up lung function decline), and increase hospital admissions, healthcare
costs, and mortality risk. The prevention, diagnosis, and treatment of exacerbations
remain challenging due to the heterogeneous nature of these events. This
complexity is further compounded by the high prevalence of multiple comorbidities
and incompletely understood underlying mechanisms. Exacerbations of COPD and
comorbidities are linked through bidirectional relationships, characterized by
mutual adverse impacts, overlapping clinical manifestations, and increased
susceptibility to the other condition. The identification and management of
comorbidities are pivotal for effective disease management. Although current
clinical frameworks, that is, models that integrate clinical features and biomarker-
based identification of exacerbations to guide risk stratification and management,
represent promising approaches to improve patient outcomes, multimorbidity is
insufficiently incorporated. This narrative review provides an overview of the
complex clinical associations of comorbidities in COPD, with a particular focus on
exacerbations. It highlights differences in comorbidity prevalence among
exacerbators, explores clinical interrelationships, and underscores the importance
of multimorbidity-oriented management.

The Author(s). This is an open access article published by Thieme under the terms
of the Creative Commons Attribution License, permitting unrestricted use,
distribution, and reproduction so long as the original work is properly cited.
(https:/Icreativecommons.org/licenses/by/4.0/).
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The interplay of multimorbidity and depressive symptoms: mediation role of
functional dependence
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Abstract

Objective: Mental-physical multimorbidity is an emerging prevalent global health
challenge. This study aims to examine reciprocal relationships between depressive
symptoms and multimorbidity, with the mediation role of functional dependence in
activities of daily living.

Methods: Data were derived from the China Health and Retirement Longitudinal
Study, which included 11,572 Chinese residents aged 45 years and older, surveyed
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in 2011, 2013, 2015 and 2018. Depressive symptoms were assessed using the
Chinese version of the Center for Epidemiologic Studies Depression Scale (CESD-
10) at baseline and each follow-up survey. Multimorbidity was operationalized as the
condition count and the patterns identified via exploratory factor analysis. Four-
wave cross-lagged panel models (CLPM) with bootstrapping were employed to
estimate the path coefficients and the mediation effect of functional dependence.

Results: Multimorbidity (cardiometabolic and respiratory-degenerative) and
depressive symptoms exhibited bi-directional associations. Multimorbidity had a
stronger impact on later depression (B: 0.042-0.130) than depression on
multimorbidity (B: 0.005-0.064). Associations were stronger for respiratory-
degenerative (B: 0.027-0.104) than cardiometabolic diseases (3: 0.005-0.065).
Functional dependence partially mediated these links, with higher mediation for
cardiometabolic (9-21%) than respiratory-degenerative diseases (4-6%).
Additionally, some sex- and age-specific differences were identified in these
dynamic associations.

Conclusions: The study revealed bi-directional links between multimorbidity and
depressive symptoms among Chinese adults. Functional dependence was a
significant pathway in the cycle of multimorbidity and depressive symptoms,
especially for cardiometabolic diseases. These insights suggest that interventions
aimed at preventing functional dependence may be beneficial in mitigating the risk
of coexisting mental and physical disorders.

Keywords: bi-directional association; depressive symptoms; functional
dependence; mediation; multimorbidity.
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Abstract

Introduction: Older patients with hypertension have unique clinical challenges
based on age-related physiological changes, multimorbidity, and vulnerability to
drug side effects. The 2017 American College of Cardiology/American Heart
Association guidelines propose initiating antihypertensive therapy at a systolic
blood pressure threshold of 130 mm Hg for non-institutionalized ambulatory adults
over the age of 65. They also recommended individualized treatment for adults with
advanced frailty or high risk of adverse events.

Areas covered: This article reviews evolving paradigms and strategies in blood
pressure therapy in elderly individuals, based on shifting the approach from
stringent treatment targets toward individualized management. Step-care
management is one such strategy that involves prudent introduction of low doses
of antihypertensives with regular follow-up to avoid side effects. Deprescribing is
increasingly being promoted as a key intervention in reducing polypharmacy and
maximizing safety in at-risk groups of patients.

Expert opinion: There is an increased need to incorporate frailty and functional
assessments into routine practice and clinical trials. Despite growing evidence,
there are still implementation challenges such as insufficient robust long-term data
for frail populations. Pragmatic trials, adoption of digital solutions, and
implementation of individualized goals must be the targets of future research.

Keywords: Hypertension; adverse drug events; de-prescription; elderly; frailty;
shared decision making.
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Abstract

Background: Sex influences asthma phenotypes and treatment outcomes. However,
real-world data on sex-related differences in response to biologics are limited.

Objective: To assess sex differences in baseline characteristics and treatment
response in a cohort of severe asthma patients treated with biologics.

Methods: We retrospectively analyzed 370 patients (235 females, 135 males) treated
with mepolizumab, benralizumab or dupilumab. Clinical remission was defined as
no OCS use plus at least two of: no exacerbations, ACT 220, or FEV1 >80%. Logistic
regression was used to identify sex-specific predictors of remission at 24 months.

Results: Females were more prevalent. Males had higher FeNO levels; females
showed higher obesity and osteoporosis; males had more smoking history and
nasal polyposis. Treatment outcomes and remission rates were similar across
sexes. In females, remission was associated with eosinophils >300/uL, FeNO >50
ppb, and nasal polyposis; obesity, smoking, anxiety, and reflux were negative
predictors. In males, OCS-dependency and FEV1 <80% were negative predictors.

Conclusion: Biologics were equally effective across sexes, but different predictors
influenced outcomes. Sex-aware strategies may support personalized asthma care.

S. Karger AG, Basel.
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Abstract

Artificial intelligence (Al) offers new opportunities to improve asthma management
across the care process. This review synthesizes evidence on Al applications in
diagnosis, classification, monitoring, and treatment. We conducted a narrative
review based on a PubMed search (1995-2025). Eligible studies included peer-
reviewed reports on Al applied to diagnosis, monitoring, prediction, and treatment
of asthma. Outcomes of interest included diagnostic accuracy, risk prediction,
adherence, and clinical decision support. Of 943 records screened, 32 studies met
the inclusion criteria. Diagnostic tools integrating clinical data and data from
objective tests performed best: deep neural networks combining spirometry and
bronchial challenge tests achieved up to 98% accuracy, and automated pulmonary
function test interpretation outperformed specialists in consistency and accuracy.
Acoustic analyses of cough and respiratory sounds demonstrated sensitivity and
specificity above 90%, supporting remote monitoring. In prediction of
exacerbations, the electronic health record combining peak expiratory flow and
symptom data achieved areas under the curve of up to 0.85. Unsupervised
clustering approaches provided clinically meaningful asthma phenotypes. Evidence
on treatment optimization remains scarce. Al has the potential to enhance
diagnostic accuracy, phenotyping, and monitoring in asthma. However, most
studies remain proof-of-concept, with limited external validation and little evidence
of clinical impact. Future research should prioritize pragmatic trials, responder
stratification, and real-world implementation to confirm clinical and cost-
effectiveness.
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Abstract

Background: Asthma and chronic obstructive pulmonary disease (COPD) incur
significant comorbidity and healthcare burden. However, their future economic
burden remain unclear.

Objective: To project 20-year (2024-2043) asthma and COPD multimorbidity costs in
Singapore, illustrating broader Southeast Asian trends.
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Methods: Patients with asthma (all ages) or COPD (240 years) were identified from
Singapore's health administrative data (2002-2019). Age- and sex-specific, disease-
specific per-episode costs and annual healthcare utilisation rates (hospitalisation,
emergency department, and outpatient) were estimated using generalised linear
models and projected using change-point analysis. Population-level costs were
projected using a probabilistic simulation model incorporating population forecasts.
Costs were reported in 2023 Singaporean dollars (SGD$1 = US$0.76 = £0.60 = €0.69).

Results: Asthma cases are projected to triple from 64,338 in 2019 to 192,409 by 2043
(95% confidence interval [CI]: 165,493-225,141), incurring $7.8 billion (95% CI: 4.4-
17.1) from 2024-2043. Apart from asthma (16.4%), costs are driven by metabolic
(20.0%), circulatory (14.3%), and other respiratory (9.2%) diseases, with children
bearing the highest burden (girls: 39.9%; boys: 22.6%). COPD cases would grow
from 8,988 in 2019 to 11,038 (95% CI: 8395-13,326) in 2043, incurring $2.4 billion
(95% CI: 1.6-4.5) from 2024-2043. Apart from COPD (20.3%), metabolic (17.4%),
circulatory (17.0%), and other respiratory diseases (9.8%) are the largest cost
components, with elderly and adult males bearing the highest burdens (47.8% and
40.1%). In both cohorts, 20-year projected costs are dominated by outpatient (55%)
and hospitalisation costs (30-40%).

Conclusion: The 20-year multimorbidity costs of asthma and COPD are significant,
especially in cardiometabolic comorbidities, underscoring the need for holistic,
value-based care.
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Abstract

Background: Neutrophils are key in eliminating bacterial and fungal pathogens, but
are less effective against viruses. Excessive neutrophil activity may indicate
dysregulated immunity preceding childhood asthma and viral respiratory illnesses.

Objective: To investigate if genetic predisposition to an excessive neutrophil
activation is linked to childhood asthma and viral respiratory illnesses.

Methods: Polygenic Risk Scores (PRS)-calculated as the weighted sum of genetic
variants associated with blood neutrophil counts-were derived for children in the
COpenhagen Prospective Studies on Asthma in Childhood 2010 (COPSAC2010)
cohort and two registry-based cohorts hospitalized for asthma by age 6 years
(iPSYCH and COPSACsevere). Mendelian randomization (MR) was used to test
whether genetically predicted neutrophil counts causally influence childhood
asthma risk. In COPSAC2010, blood cytokines were measured at 18 months upon ex
vivo stimulation with viral-mimicking ligands (R848 and Poly(l:C)) and then
combined into neutrophil PRS-associated immune signature scores representing
genetically linked variation in innate immune responsiveness. Nasopharyngeal
samples from children during acute iliness were analysed for pathogenic viruses
and bacteria.

Results: The neutrophil PRS was associated with an increased risk of
hospitalization for asthma (Odds Ratio [OR] 1.09, 95% Confidence Interval [CI]: 1.05-
1.13, p = 8.7e-6). MR suggested causality. In COPSAC2010, neutrophil PRS was
associated with an increased Type 17 immune response to viral stimulation, notably
CXCLS, IL-6, and IL-18. The neutrophil PRS-associated cytokine signature scores
were associated with increased risk of viral respiratory ilinesses by age three and
asthma by age six.

Conclusion: Genetic predisposition to elevated neutrophils may drive early-life
antiviral immune dysregulation, increasing the risk of respiratory illness and
childhood asthma. This supports neutrophil pathways as potential preventive or
therapeutic targets.

Keywords: Asthma; Immunology; Infection; Neutrophil; Polygenic risk score.
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Abstract

Background: Asthma is the most common chronic respiratory disease in children.
Although conventional treatments such as inhaled corticosteroids and long-acting
B2-receptor agonists can effectively control symptoms, some children still face the
problem of frequent attacks and drug side effects. As a potential etiological
treatment, allergen-specific immunotherapy (AIT) aims to induce immune tolerance
by gradually increasing exposure to specific allergens, thereby relieving asthma
symptoms in the long term. This study aimed to investigate the differential
metabolites in children with allergic asthma before and after subcutaneous allergen-
specific immunotherapy (SCIT) using a non-targeted metabolomics approach, to
gain deeper insight into the potential mechanisms of AIT and its systemic effects.

Methods: A total of 30 children were enrolled, including 15 healthy controls and 15
children with asthma (prior to AIT and after one year of AIT). Serum samples were
analyzed using LC-MS to identify differential metabolites and their associated
metabolic pathways.

Results: AIT could reverse the lung function of patients with allergic asthma. There
were six pathways that had difference among the control group, pre-AlT group and
post-AlT group. These six pathways were the PPAR signaling pathway (impact =
0.6000), the GABAergic synapse (impact =0.5882), the alanine, aspartate and
glutamate metabolism (impact =0.4290), the central carbon metabolism in cancer
(impact =0.3019), the arginine biosynthesis (impact =0.2956) and the linoleic acid
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metabolism (impact =0.2368). There were 24 metabolites that had difference among
these three groups. During them, there were 5 metabolites (9,12,13-TriHOME; 9,10-
Epoxyoctadecenoic acid; Isocitrate; L-Arginine; Succinic acid semialdehyde) of the
pre-AlT patients reversed by AIT compared to the control group. The levels of the 5
metabolites were increased of the pre-AIT compared to the control group. After one
year of usage of AIT, the levels of the 5 metabolites were decreased. Comparing of
the pre-AlT group and post-AIT group revealed additional pathways: the intestinal
immune network for IgA production (impact = 0.5) and aldosterone-regulated
sodium reabsorption (impact = 0.4). Key metabolites included all-trans-retinoic acid,
cortisol, and cortisone.

Conclusion: This study demonstrates for the first time the impact of one-year AIT on
the metabolic profile of children with allergic asthma receiving long-term inhaled
glucocorticoid therapy. Children with asthma mainly exhibited six pathways which
including 24 metabolites disturbances compared to healthy peers, 5 of which were
reversed following AIT. AIT may synergistically enhance the therapeutic effects of
glucocorticoids while also introducing novel regulatory mechanisms. The
persistence of these metabolic changes over a one-year period supports their
validity as stable therapeutic outcomes rather than transient fluctuations.

Keywords: GABAergic synapse; allergen specific immunotherapy; allergic asthma;
inhaled-glucocorticoid; metabolite.
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Abstract

Bronchopulmonary dysplasia is a hallmark respiratory complication of prematurity
and remains a major health determinant of individuals born very preterm. Its impact,
however, extends far beyond the neonatal period and far beyond the lungs.
Children, adolescents and adults born very preterm often follow diverse
developmental trajectories that diverge from typical postnatal growth. These
trajectories often display early airflow limitation, as well as features of increased
cardiovascular vulnerability and altered multisystemic profiles. Although common
respiratory labels such as asthma are often applied to these patients, evidence
highlights distinct pathobiological mechanisms rooted in arrested alveolar and
vascular growth, with a possible contribution from persistent airway inflammation
and oxidative stress. Extrapulmonary involvement, including cardiovascular,
neurodevelopmental, neurosensory, renal and metabolic domains, further shapes
long-term outcomes and should be systematically integrated into long-term
monitoring. Yet, despite improving survival and growing recognition of this
multisystemic burden, current evidence remains insufficient to design a dedicated,
holistic, multidisciplinary follow-up programme tailored to the diverse subgroups of
preterm-born individuals. Increasing awareness among healthcare professionals of
the long-term implications of prematurity is essential to ensure that these patients
receive appropriate and coordinated attention. Emerging lines of research,
spanning new preventive and therapeutic options, advanced imaging, mechanistic
studies, and long-term cohort designs, hold promise in elucidating the biological
determinants of disease. Integrating these insights into clinical pathways, together
with sustained implementation of family-centred care models, will be crucial to
optimise organ function trajectories, delay deterioration and ultimately improve the
quality of life of the growing population of survivors of prematurity.
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of respiratory viruses in stable and acute asthma, across children and adults, and
explores factors associated with increased viral burden through meta-regression.

Methods: This prospectively registered meta-analysis (PROSPERO-
CRD42023375108) included studies employing molecular techniques to assess
respiratory virus prevalence in asthma. Three databases were searched in August
2024. Risk of bias and certainty of evidence were assessed. We performed random-
effects meta-analysis of proportions.

Results: We included 111 eligible studies. Moderate-certainty evidence indicated a
pooled prevalence of any respiratory virus of 33.9% (95% confidence interval 24.8-
43.7%) in children and 23.0% (12.9-35.0%) in adults with stable asthma. In acute
asthma, prevalence increased to 58.8% (52.5-65.0%) in children and 49.9% (41.2-
58.5%) in adults (moderate certainty). Rhinovirus was the most frequently identified
virus, especially in acute asthma (45.0% in children versus 21.2% in adults).
Respiratory syncytial virus and bocavirus were more common in younger children,
while coronavirus and influenza were more frequently detected in adults;
respiratory syncytial virus peaked in older adults too. A higher prevalence of
influenza virus B and adenovirus in children, and of influenza virus A and
parainfluenza 2 in adults with severe versus non-severe acute asthma suggests a
potential association with more severe acute attacks.

Conclusion: Respiratory viruses are common in both stable and acute asthma. This
suggests that the diagnostic value of a positive viral test during acute episodes may
be limited and could benefit from complementary biomarkers to improve
interpretation.
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Safety and tolerability of the low global warming potential propellant HFA-152a in
patients with asthma receiving beclometasone dipropionate/formoterol
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Dave Singh 1, Lorenzo Mancini 2, Giada Melis 2, Mauro Cortellini2, Chiara
Rostello 2, Kusum S Mathews 2

Affiliations Expand
« PMID: 41951188

« DOI: 10.1016/j.rmed.2026.108814

Abstract

Background: Propellants currently used in pressurised metered-dose inhalers (e.g.,
HFA-134a) are being replaced by low global warming potential alternatives,
including HFA-152a. This study aimed to assess the bronchoconstriction potential
and the safety and tolerability of triple combination beclometasone
dipropionate/formoterol fumarate/glycopyrronium (BDP/FF/G) HFA-152a pMDI
compared to BDP/FF/G HFA-134a pMDI.
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Methods: Adults with moderate-to-severe controlled asthma received BDP/FF/G
HFA-134a pMDI for a two-week run-in, then were randomised 1:2 to either continue
the HFA-134a pMDI formulation or switch to the HFA-152a pMDI formulation, both
for 12 weeks. The primary objective was to compare the bronchoconstriction
potential of BDP/FF/G HFA-152a vs HFA-134a in terms of the relative change from
pre-dose in forced expiratory volume in 1 sec (FEV1) at 10 min post-dose on Day 1.
Safety and tolerability assessments included adverse event occurrence.

Results: Of 553 patients randomised to treatment, 539 (97.5%) completed the study
(356/368 [96.7%] and 183/185 [98.9%] with the HFA-152a and HFA-134a formulations,
respectively). There was no difference between the two groups for the primary
endpoint, with an adjusted mean (95% confidence interval) HFA-152a vs HFA-134a
difference of -1.143% (-2.769%, 0.483%). A total of 19.3% patients experienced
adverse events with the HFA-152a formulation (71/368) compared to 27.6% with the
HFA-134a formulation (51/185); most events with both formulations were mild or
moderate in severity.

Conclusions: Overall, transitioning to the low global warming potential HFA-152a
formulation had no impact on the safety and tolerability of BDP/FF/G, with the
positive effect on lung function comparable to the original HFA-134a formulation.

Keywords: Formulation; asthma; bronchoconstriction; climate change; propellant;
triple therapy.
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Abstract

Iron is essential for oxygen transport, energy metabolism, and immune regulation.
Yet iron deficiency is the most common micronutrient disorder across all age
groups, affecting nearly one quarter of the global population. Iron deficiency
triggers nutritional immunity, a host defense mechanism that withholds and
redistributes iron, contributing to increased morbidity and mortality. This review
outlines normal iron physiology, distribution and absorption pathways and on the
consequences of deficiency across body compartments, with particular attention to
type 2-driven diseases. Beyond anemia, insufficient iron availability disrupts
immune homeostasis by promoting type 2 inflammation, elevating IgE, and
activating mast cells and eosinophils. Regulatory macrophages, the central hub of
iron cycling, adopt an inflammatory, iron-sequestering state that reinforces
malabsorption and redistribution. Epidemiology studies show higher iron-deficiency
risk in allergic individuals; low maternal iron or early-life iron predisposes to
eczema, wheeze, and asthma, while food-allergen elimination (notably cow's milk)
further worsens anemia risk. Clinical evidence indicates that restoring iron status
through diet, supplementation, or fortification lowers IgE levels, improves lung
function, and alleviates symptoms of rhinitis, urticaria, and asthma. Iron may
therefore represent a modifiable determinant of allergic disease development and
severity. Integrating iron assessment and nutritional care into allergy management
may reduce disease burden and slow the progression of allergic march.

Keywords: HIF1 alpha; HIF2 alpha; allergy; anemia of chronic inflammation; atopic
diseases; atopy; hepcidin; inflammation; iron-deficiency; type 2.
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Abstract

Whether allergic bronchopulmonary aspergillosis (ABPA) causes bronchiectasis or
merely represents Aspergillus fumigatus colonisation of damaged airways remains
debated. Establishing causality is challenging because airway damage is
predominantly driven by host immune responses rather than by direct fungal
invasion. We systematically evaluate four competing hypotheses: (i) ABPA causes
bronchiectasis, (ii) reverse causation, with bronchiectasis predisposing to ABPA,
(iii) a shared underlying factor independently producing both conditions and (iv) a
spurious association. We evaluate radiological, pathological, immunological,
temporal and therapeutic evidence in relation to these hypotheses. The
characteristic radiological phenotype (central bronchiectasis and high-attenuation
mucus), eosinophil-dominant histopathology and disease-specific immunological
profile (typically absent in other forms of bronchiectasis despite Aspergillus


https://pubmed.ncbi.nlm.nih.gov/41943501/
https://pubmed.ncbi.nlm.nih.gov/41943086/
https://pubmed.ncbi.nlm.nih.gov/41943086/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Agarwal+R&cauthor_id=41943086
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-11-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sehgal+IS&cauthor_id=41943086
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-11-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Muthu+V&cauthor_id=41943086
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-11-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bardin+P&cauthor_id=41943086
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-11-full-view-affiliation-2
https://doi.org/10.1111/cea.70299
https://doi.org/10.1111/all.70325
https://libkey.io/libraries/2561/pmid/41943501

colonisation) distinguish ABPA from incidental colonisation. Randomised
controlled trials demonstrating that antifungal treatment or anti-inflammatory
therapy (glucocorticoids and biological agents) improve clinical and immunological
outcomes argue against a purely spurious association. Temporal observations
indicate that ABPA precedes bronchiectasis in many cases. While uncertainty
remains and host susceptibility is likely essential, the available evidence suggests
that ABPA contributes to bronchiectasis through antigen-driven immune injury,
supporting the use of appropriate antifungal and immunomodulatory therapy in
selected patients.

Keywords: Bradford Hill criteria; IgE; IgG; allergic bronchopulmonary mycosis;
allergy; asthma; causality; computed tomography.
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Abstract

BackgroundEndotype identification based on clinical characteristics is crucial for
the selection and prediction of the efficacy of various therapeutic modalities in
patients with chronic rhinosinusitis with nasal polyps (CRSwNP).ObjectiveThis
study aimed to evaluate the clinical characteristics of patients with non-type 2 (non-
T2) CRSwNP.MethodsClinical and laboratory data, as well as nasal tissues, were
collected from adult patients who underwent endoscopic sinus surgery (ESS) for
primary diffuse CRSWNP. Non-T2 CRSwWNP was defined as a tissue eosinophil count
<10/high power field. The levels of interleukin (IL)-5 and IL-13 in nasal polyps were
measured using real-time polymerase chain reaction.ResultsA total of 199 patients
with bilateral CRSwWNP were recruited. Sixty-five (32.7%) exhibited non-T2 CRSwNP.
Regression analysis revealed that male sex, absence of asthma, low
ethmoid/maxillary (E/M) ratio, high blood neutrophil, low lymphocyte, and low
eosinophil percentages were significantly associated with non-T2 inflammation in
patients with CRSwWNP. Age and nasal polyp score were significant predictors of
postoperative residual sinus inflammation-defined as a modified Lund-Kennedy
endoscopy score of 25 at 3 months after surgery-in patients with non-T2
CRSwNP.ConclusionMale sex, absence of asthma, E/M ratio, and the percentages of
neutrophils, lymphocytes, and eosinophils were significantly associated with non-
T2 CRSwWNP. Age and polyp score were predictors of postoperative residual sinus
inflammation in patients with non-T2 CRSwWNP. These findings may help clinicians
better evaluate patients with non-T2 CRSwNP and provide optimal therapeutic
strategies.

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

BackgroundDupilumab and mepolizumab are effective add-on therapies for severe
chronic rhinosinusitis with nasal polyps (CRSwWNP). However, predictors of
response and guidance on biologic selection remain limited. The aims were to
identify baseline parameters associated with favorable response to dupilumab or
mepolizumab at 6 and 12 months in severe CRSwWNP and compare outcomes among
treatments.MethodsWe conducted a multicenter, prospective, non-randomized, real-
world cohort study across three tertiary hospitals in Spain. Patients with severe
CRSWwNP initiating dupilumab or mepolizumab were enrolled and followed at 6 and
12 months. Response was defined using EPOS/EUFOREA 2023 criteria,
incorporating nasal polyp score (NPS), sinonasal outcome test (SNOT-22), total
symptom score (TSS), olfaction (Sniffin' Sticks Smell Test), systemic corticosteroid
need, and asthma control test. Patients were classified as excellent, good, poor, or
non-responders based on criteria fulfilled.ResultsSixty-nine patients were included:
35 received dupilumab and 34 mepolizumab. Asthma was present in 86.8%, and
42.6% had aspirin-exacerbated respiratory disease. Both biologics improved SNOT-
22, TSS and NPS at 6 and 12 months (P < .05), with comparable efficacy for most
outcomes. Dupilumab showed superior improvement in olfaction (coefficient B [95%
Cl] mepolizumab vs dupilumab: -6.30 [-9.42; -3.19]). Overall, 84.2% of patients
achieved a good/excellent response at 6 months and 89.6% at 12 months. Factors
associated with better response included comorbid asthma and shorter time since
last surgery.ConclusionsDupilumab and mepolizumab improved clinical outcomes
in severe CRSWNP, with dupilumab offering greater benefit in olfaction. Asthma and
surgical history may help predict response.

Keywords: CRSwWNP; SNOT-22; Sniffin’ sticks; asthma; biologics; nasal polyps;
olfaction; real-world; responders; rhinosinusitis.
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Abstract

Background: Anti-Interleukin 5/Ra (IL5/Ra) for severe asthma has demonstrated
marked reductions in systemic corticosteroid use. However, little is known about
the long-term total (inhaled and systemic) corticosteroid exposure.

Objective: Estimate total corticosteroid exposure reduction and prevalence of
corticosteroid remission over five years of anti-IL5/Ra therapy for severe asthma.

Methods: All Danish adults initiating anti-IL5/Ra for severe asthma during 2016-2019
were followed for five years. Corticosteroid exposure was assessed annually using
national registries, and changes were estimated using mixed models. Corticosteroid
remission was defined as no systemic corticosteroid exposure and low-to-moderate
daily inhaled corticosteroid doses.

Results: In total, 253 patients were included (median age 57, 51% female). At
baseline, 33% were using daily maintenance oral corticosteroids. The year prior to
biologic therapy, median total corticosteroid exposure was 3,604mg (3,404, 3,803)
prednisolone equivalents. Year one, total corticosteroid exposure was reduced by
25.2% (13.4, 36.9) increasing to a reduction of ~45% years three through five.
Systemic corticosteroids accounted for the majority of reductions, with decreases
of 32.8% (21.1-44.6) during the first year and ~60% during later years. For inhaled
corticosteroids, statistically significant reductions were observed during year four
at -149.7mcg (-13.7, -285.7) budesonide-equivalents and -189.1mcg (-23.2, -355.1)
during year five. During later treatment years, inhaled corticosteroids represented
the main source of corticosteroid exposure. An annual average of 23% achieved
corticosteroid remission, while only 2.4% achieved five-year sustained
corticosteroid remission.
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Conclusion: Over five years, anti-IL5/Ra treatment significantly reduced total
corticosteroid exposure. Reductions were driven by marked reductions in systemic
corticosteroid exposure, whereas modest reductions in inhaled corticosteroid
exposure were observed.

Keywords: anti; escalation, downtitration, maintenance, background therapy;
interleukin 5, weaning, de.
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Abstract

Background: Treatment which reduces systemic corticosteroid (SCS)-related
adverse effects but maintains disease control is of broad public health importance.

Objective: To evaluate the effect of mepolizumab versus chronic-SCS use on SCS-
related adverse effects in patients with severe asthma.

Methods: This retrospective, longitudinal cohort study (GSK ID: US 218950) used
claims data from the Optum Clinformatics Data Mart database from November 2014 -
December 2022. Eligible patients (aged 212 years with 22 asthma diagnostic claims),
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had 22 mepolizumab claims (mepolizumab-treated cohort) or 26 months continuous
SCS use (chronic-SCS-treated cohort). Inverse probability of treatment weighting
was used to balance cohort characteristics.

Primary outcome: SCS-related adverse effects.

Secondary outcomes: exacerbation frequency, SCS/oral corticosteroid (OCS) use,
healthcare resource utilization (HCRU), and costs (excluding cost of therapy).

Results: Overall, 1,219 (mepolizumab-treated) and 835 (chronic-SCS-treated)
patients with severe asthma were included (median follow-up 12 months). Cohorts
were well-balanced after weighting (mean age 63-65 years, 66% female). The
mepolizumab-treated cohort had significant reductions in overall, acute, and
chronic-SCS-related adverse effects (rate ratio [RR] [95% confidence interval] 0.80
[0.70-0.92], 0.63 [0.47-0.84], 0.80 [0.70-0.92], respectively) versus the chronic-SCS-
treated cohort; SCS dose reduction of 4.7 mg/day corresponds to a 20% reduction
in SCS-related adverse effects (p=0.002). Similar trends were observed in
exacerbation rates, HCRU, and medical costs, although not all reached statistical
significance.

Conclusion: Mepolizumab treatment reduced acute and chronic corticosteroid
effects in patients with severe asthma versus chronic-SCS use, suggesting
avoidance of corticosteroid use can lead to measurable regression of SCS-
associated adverse effects and more favorable disease trajectory.
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Abstract

Background: Biologics in severe asthma are an effective but costly treatment. A
personalised dosing strategy could reduce treatment burden and improve cost-
effectiveness.

Objective: To explore physician attitudes and real-world practices regarding dosing
interval extensions for biologics in severe asthma.

Methods: We assessed attitudes to dosing interval extension among Dutch
pulmonologists prescribing biologics through a 28-item nationwide e-survey and
investigated clinical practices using data from the Dutch severe asthma registry
RAPSODI.

Results: Of 50 pulmonologists, 39 (78%) reported extending dosing intervals,
primarily due to good clinical response (95%) and treatment costs (77%). Most
required 21 year of stable asthma (82%), which respondents defined as ACQ-6 <1.5,
stable lung function, absence of exacerbations and no maintenance oral
corticosteroids. Reported success rates exceeded 50% for 62% of respondents, with
failures mainly due to exacerbations or worsening symptoms. Interval extension
was more frequent among physicians treating more than 25 severe asthma patients
(p < 0.01). Major barriers included lack of evidence (63%) and experience (52%), yet
91% expressed a wish to extend intervals more often. In RAPSODI (n=1603), 159
interval extensions were recorded in 138 patients across 14 hospitals. Median
increase in interval relative to the standard interval was 50% (range 12.5-300%) with
multiple sequential extensions in 14% of patients. In 2024, the annual incidence of
extensions was 5.2%, and the prevalence was 11.4%.

Conclusions: A vast majority of Dutch pulmonologists already apply dosing interval
extension of biologics in severe asthma, however on a limited scale. Although the
frequency is increasing, clinicians are reluctant to apply extension broadly due to
limited experience and evidence, highlighting the need for evidence-based
guidelines.

Keywords: Severe asthma; biologics; dosing interval extension; individualized
dosing; real-world practice.

Copyright © 2026. Published by Elsevier Inc.
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Abstract

Background: This systematic review (SR) aims to delineate the patterns and
rationales for biologic switching in patients with severe asthma and evaluate its
efficacy across the clinical remission criteria.

Methods: The SR followed the PRISMA guidelines (PROSPERO CRD420251155819),
with searches up to September 2025. Studies reporting on switching of biologics,
including anti-IgE, anti-IL-4R/13R, anti-IL5/5R, and anti-TSLP, were included.
Standardized mean difference (SMD) or mean difference (MD), and pooled relative
risk (RR) were calculated for pre- and post- switch comparisons.

Results: The SR included 49 studies (2292 switched severe asthma patients). The
most common switching patterns were mepolizumab-benralizumab (n = 637) and
omalizumab-mepolizumab/benralizumab (n = 386 or 305, respectively). Additional
switching patterns included transitions from other biologicals to dupilumab or
tezepelumab. Suboptimal asthma control (n = 1005, 77.0%) was the predominant
reason for switching. The switch led to a significant reduction in exacerbations
(SMD -1.03, 95% CI: -1.26 to -0.80, I> = 89%), emergency department visits,
hospitalizations, and maintenance oral corticosteroid dose and to improved asthma
control ACT MD 5.18 (95% Cl 4.32 to 6.04, 1> = 80%), ACQ MD -1.05 (95% CI -1.26 to -
0.83, 12 = 45%) and lung function FEV1 MD 0.18 L (95% CI: 0.11 to 0.25, I?> = 0%). T2-
biomarkers (blood eosinophils, total serum IgE, FeNO) significantly decreased.

Conclusion: Biologics switching represents a promising strategy supported by
high-quality evidence of its clinical efficacy. Switching should consider clinical
remission goals, co-morbidities, side effects, costs and reimbursement policies,
and patient preferences.

Keywords: biologics switch; clinical remission; efficacy; severe asthma; systematic
review and meta-analysis.

© 2026 European Academy of Allergy and Clinical Inmunology and John Wiley &
Sons Ltd.
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Abstract

Background: Obesity-related asthma (OBA) is a distinct asthma phenotype, with
increased severity. Adipokine release from excessive adipose tissue is suggested
to be a key feature of OBA pathophysiology. However, it is unclear how the clinical
characteristics of severe asthma associate with adipokine mediators. We examined
systemic adipokine levels and evaluated relationships with disease severity, weight,
seX, and steroid treatment in asthma.

Methods: A multiplex immunoassay for nine adipokines with proposed involvement
in obesity-related inflammation (adiponectin, adipsin, BAFF, chemerin, FGF-21,
leptin, lipocalin-2/NGAL, osteonectin and resistin) was designed. Plasma adipokines
were measured in 127 patients with mild-to-moderate asthma (MMA) or severe
asthma (SA) from the European BIOAIR cohort at baseline and after a controlled 2-
week oral corticosteroid (OCS) intervention.

Results: Leptin and chemerin were significantly increased in patients with SA vs.
MMA. Leptin, adiponectin, adipsin, and NGAL were affected by sex, whereas leptin
and adipsin were strongly affected by weight. OCS increased leptin and

adiponectin, decreased adipsin and BAFF, and did not affect osteonectin, resistin,
or chemerin. No adipokines showed positive associations with exhaled NO, blood or
sputum eosinophils, although certain correlations with serum CRP, blood, and
sputum neutrophils were observed.


https://pubmed.ncbi.nlm.nih.gov/41933278/
https://pubmed.ncbi.nlm.nih.gov/41933278/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Andersson+LI&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kupczyk+M&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Dahl%C3%A9n+B&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Izuhara+K&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gaga+M&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gaga+M&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Siafakas+NM&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Papi+A&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Beghe+B&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Joos+G&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Rabe+KF&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Rabe+KF&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bel+EH&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Johnston+SL&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chanez+P&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gjomarkaj+M&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gjomarkaj+M&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Howarth+PH&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ni%C5%BCankowska-Mogilnicka+E&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-18
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Middelveld+R&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Middelveld+R&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-19
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Dahl%C3%A9n+SE&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-20
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bossios+A&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-21
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-22
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-23
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=James+A&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=James+A&cauthor_id=41933278
https://pubmed.ncbi.nlm.nih.gov/?term=41961768%2C41960858%2C41957045%2C41956479%2C41956381%2C41953433%2C41951244%2C41951240%2C41951188%2C41943501%2C41943086%2C41940864%2C41940839%2C41936962%2C41936961%2C41936913%2C41936363%2C41936362%2C41934326%2C41933278%2C41931355%2C41931027%2C41924916&filter=dates.2026%2F4%2F3-2026%2F4%2F12&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-20-full-view-affiliation-24
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=BIOAIR+%28Longitudinal+Assessment+of+Clinical+Course+and+BIOmarkers+in+Severe+Chronic+AIRway+Disease%29+and+ChAMP+consortia%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=BIOAIR+%28Longitudinal+Assessment+of+Clinical+Course+and+BIOmarkers+in+Severe+Chronic+AIRway+Disease%29+and+ChAMP+consortia%5BCorporate+Author%5D
https://doi.org/10.1111/all.70318

Conclusions: Overall, we observe variable relationships between the nine
adipokines, obesity and asthma severity. There were no relationships between
adipokine levels and type-2 airway inflammation, yet associations with systemic
neutrophilic inflammation were seen. Although one adipokine, chemerin, was
independently associated with asthma severity, deciphering the role of adipokines
in OBA is complex due to the influence of sex, BMI, and OCS.

Keywords: adipokines; asthma; biomarkers; obesity.
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Abstract

Impulse oscillometry (10S) is a type of oscillation technique that can detect
pathological changes in small airways early. While spirometry is still normal in
asthma and in patients who will have chronic obstructive pulmonary disease
(COPD) in future, IOS can detect increased airway resistance with increased
sensitivity in the early stages. The aim of this study is to evaluate 10S in healthy
adults and patients with asthma and COPD. In this prospective and observational
study; healthy adults without any airway disease and patients with asthma and
COPD admitted to the pulmonology outpatient clinic were included. The 10S and
spirometry tests were performed simultaneously in all 3 groups, and the test results
and demographic data were recorded. Higher AX (kPalL), Fres (1/s), lower X5 Hz
(kPal[L/s]), FEV1(L), FEV1/FVC%, MEF 25-75 (L), FEV3 (L), FEV3/FEV6%,
FEV3/FVC6% values were found in COPD and asthma patients compared to healthy
adults. The resistance difference between 5 and 20 Hz was unaffected in asthma
patients whereas it was higher in COPD patients than in healthy adults. R5 Hz
(kPal[L/s]) was significantly higher in COPD patients than in healthy and asthma
patients (P = .01). Our study results suggest that I0OS shows significant variations
among healthy adults, asthma patients, and those with COPD.

Keywords: COPD; asthma; oscillometry.
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Abstract

Introduction: Persistent exertional dyspnea remains a major unmet need in patients
with difficult-to-treat and severe asthma, even in the era of optimized inhaled
therapy and biologics. Resting lung function and inflammatory biomarkers often fail
to explain exercise intolerance, leading to empirical step-up therapy without clear
physiological justification.

Areas covered: This review discusses the role of cardiopulmonary exercise testing
(CPET) in the evaluation of exertional dyspnea in difficult-to-treat and severe
asthma, within the treatable traits framework. The review focuses on the main
CPET-derived physiological patterns, including ventilatory limitation, dynamic
hyperinflation, ventilatory inefficiency, dysfunctional breathing, deconditioning,
cardiovascular limitation, exercise-induced laryngeal obstruction, and normal
exercise physiology. It also examines how CPET may influence step-up decisions,
support trait-directed interventions, and inform pharmacoeconomic considerations.
A pragmatic clinical framework for selective integration of CPET into severe asthma
assessment is proposed.

Expert opinion: CPET may represent a valuable physiological adjunct in selected
patients with difficult-to-treat or severe asthma and persistent exertional dyspnea
insufficiently explained by resting assessments. Its integration into the assessment
pathway may help contextualize symptoms, distinguish asthma-driven exercise
limitation from non-inflammatory or non-asthmatic causes of dyspnea, and support
more mechanism-based management. However, current evidence supports CPET
primarily as a tool for physiological phenotyping and trait reclassification rather
than as a prospectively validated guide to treatment escalation, biologic
stewardship, or long-term outcome improvement.

Keywords: Severe asthma; cardiopulmonary exercise testing (CPET); dynamic
hyperinflation (DH); dysfunctional breathing (DB); exercise-induced laryngeal
obstruction (EILO); exertional dyspnea; precision medicine; treatable traits.
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The asthma-anxiety connection: friends or foes?
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Abstract

Objective: To analyze the relationship between anxiety and asthma.

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

Results: Across multiple studies, the prevalence of anxiety among patients with
asthma ranged from 13.7% to 54.3%, consistently higher than in the general
population. Anxiety was associated with poorer asthma control (lower ACQ/ACT
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scores), reduced quality of life (AQLQ) and, in some cases, impaired lung function
and higher inflammatory markers (hs-CRP, NLR). Depression emerged as the
strongest risk factor for anxiety (OR 26.00), while well-controlled asthma (ACT 2 20)
and allergic asthma were associated with approximately 70% lower risk. Being
female and asthma onset occurring between ages 40 and 59 were also linked to
higher anxiety prevalence. Screening tools such as the mini-AQLQ, HADS, EQ-5D
and PHQ-4 demonstrated potential utility in identifying anxiety in asthmatic
populations. In specific subgroups, asthma-related anxiety was associated with
increased symptom reporting and exacerbations, even without a deterioration in
objective measurements for airway obstruction.

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

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

Objective: To investigate age-related differences in efficacy and safety of
subcutaneous immunotherapy (SCIT) among patients with allergic rhinitis (AR).

Study design: Retrospective cohort study.
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Setting: Tertiary referral center.

Methods: AR patients who completed a 3-year course of dust mite SCIT with a 2-
year post-SCIT follow-up were categorized into pediatric and adult groups. Baseline
characteristics, SCIT efficacy, and adverse reactions were compared between
groups. Multivariable logistic regression was used to identify independent
predictors of SCIT efficacy and adverse reaction.

Results: 889 patients were included, comprising 544 children and 345 adults. Adults
exhibited higher baseline symptom burden, higher rates of former or current
smoking and alcohol consumption, longer AR duration, more frequent dose
adjustments during SCIT, and greater prevalence of comorbid asthma and urticaria.
In contrast, children had higher frequencies of family history of allergy,
monosensitization, food allergy, and secondary immunotherapy. Multivariable
logistic regression confirmed that older age, particularly adult status, was an
independent risk factor for reduced SCIT efficacy at both 1 and 2 years post-SCIT
discontinuation, after adjusting for clinical confounders. Adverse reactions,
including both local and systemic events, occurred more frequently in children,
though the majority were mild and occurred during the maintenance phase. Notably,
older or adult age was independently associated with a lower risk of SCIT-related
adverse reactions.

Conclusion: Pediatric patients demonstrated superior short- and long-term SCIT
efficacy compared to adults, along with a higher incidence of adverse reactions.
These results support age-specific strategies to maximize clinical benefits and
minimize risks in SCIT for AR.

Keywords: adult; adverse reactions; allergic rhinitis; children; efficacy;
subcutaneous immunotherapy.
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Abstract

Iron is essential for oxygen transport, energy metabolism, and immune regulation.
Yet iron deficiency is the most common micronutrient disorder across all age
groups, affecting nearly one quarter of the global population. Iron deficiency
triggers nutritional immunity, a host defense mechanism that withholds and
redistributes iron, contributing to increased morbidity and mortality. This review
outlines normal iron physiology, distribution and absorption pathways and on the
consequences of deficiency across body compartments, with particular attention to
type 2-driven diseases. Beyond anemia, insufficient iron availability disrupts
immune homeostasis by promoting type 2 inflammation, elevating IgE, and
activating mast cells and eosinophils. Regulatory macrophages, the central hub of
iron cycling, adopt an inflammatory, iron-sequestering state that reinforces
malabsorption and redistribution. Epidemiology studies show higher iron-deficiency
risk in allergic individuals; low maternal iron or early-life iron predisposes to
eczema, wheeze, and asthma, while food-allergen elimination (notably cow's milk)
further worsens anemia risk. Clinical evidence indicates that restoring iron status
through diet, supplementation, or fortification lowers IgE levels, improves lung
function, and alleviates symptoms of rhinitis, urticaria, and asthma. Iron may
therefore represent a modifiable determinant of allergic disease development and
severity. Integrating iron assessment and nutritional care into allergy management
may reduce disease burden and slow the progression of allergic march.

Keywords: HIF1 alpha; HIF2 alpha; allergy; anemia of chronic inflammation; atopic
diseases; atopy; hepcidin; inflammation; iron-deficiency; type 2.
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When the Eyes and Nose Collide: The Shared Pathways of Rhinoconjunctivitis
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Abstract

Although allergic rhinoconjunctivitis (ARC) is highly prevalent and involves both
nasal and ocular symptoms, the mechanisms proposed to connect these responses
remain poorly integrated, limiting a comprehensive understanding of the disease.
Multiple anatomical, neural, and immunological pathways have been proposed to
explain the nasal-ocular interactions in ARC, yet these mechanisms remain
dispersed across the literature without a recent unifying analysis. This review
brings together current evidence to clarify the pathways that drive the
rhinoconjunctivitis response. Specifically, anatomical connections including the
nasolacrimal duct and shared venous drainage, allow for the physical movement of
antigens and mediators between the sites. Furthermore, the shared trigeminal and
autonomic neural pathways allow for a rapid reflex response between the eye and
nose following allergen triggers. Inmune mediators including histamine and
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eosinophilic proteins can also diffuse both locally and systemically to promote
cross-tissue inflammation. This appraisal takes a novel approach by exploring an
aspect of ARC often mentioned but widely underappreciated in the literature, which
is the bilateral responses following unilateral allergen challenges which reflect
complex integrated neural and inflammatory responses. Moreover, these integrated
mechanisms provide a rationale for cross-site therapeutic effects, including
improved ocular symptoms with intranasal corticosteroid use. Although anatomical,
neural, and immunological pathways have been described, the precise interactions
underlying bilateral and cross-site responses are still largely underdefined,
representing a major gap in the literature, particularly in terms of ocular allergy
research. By clarifying these interconnected pathways researchers may inform
more effective treatment strategies resulting in better patient outcomes.

Keywords: Allergic conjunctivitis; Allergic rhinitis; Allergic rhinoconjunctivitis;
Conjunctival allergen challenge; Contralateral response; Cross-tissue
communication; Immune crosstalk; Nasal allergen challenge; Naso-ocular reflex;
Nasonasal responses; Trigeminal nerve.
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Abstract

Neurogenic cough is a diagnosis of exclusion characterized by laryngeal
hypersensitivity. More common etiologies of chronic cough should be
systematically excluded prior to diagnosis. Although the pathophysiology of
neurogenic cough is not fully understood, proposed etiologies typically involve
injury to the vagus nerve. Treatment options include neuromodulating medications,
behavioral cough suppression therapy, and procedures such as superior laryngeal
nerve block. Newer targeted treatments, including P2X3 antagonists, may offer
effective treatment alternatives moving forward.

Keywords: Cough reflex; Laryngeal hypersensitivity; Neurogenic cough;
Neuromodulators; Superior laryngeal nerve block.
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Abstract

Post-acute COVID-19 cough (PACC) is a persistent or recurrent cough lasting >3
weeks after SARS-CoV-2 infection without other causes. This study examined nasal
nitric oxide (NnNO) in PACC patients to evaluate diagnostic and treatment potential.
In this retrospective study, we enrolled 156 PACC patients after December 2022 and
161 chronic cough patients before December 2022. Compared to chronic cough
patients, PACC patients had higher rates of current allergic rhinitis (60.9% vs 37.3%;
P <.001), higher nNO levels (536 + 192 ppb vs 483 * 189 ppb; P =.014), and a greater
proportion of elevated nNO (57.1% vs 42.9%; P =.012). Initial binary logistic
regression indicated that both PACC (odds ratio [OR] = 1.771, 95% confidence
interval [CI]: 1.135-2.764; P = .012) and current allergic rhinitis were associated with
elevated nNO. However, multivariate logistic regression showed that only current
allergic rhinitis remained an independent risk factor for elevated nNO (OR = 5.168,
95% CI: 3.121-8.558; P <.001), not PACC. Consistently, when comparing PACC
patients without allergic rhinitis to chronic cough patients without it, no significant
differences were found in nNO levels (436 * 150 ppb vs 428 *+ 179 ppb; P =.790) or
elevated nNO rates (29.6% vs 29.3%; P = .971). The increased nNO observed in
PACC patients compared to those with chronic cough is primarily driven by a higher
concomitant prevalence of current allergic rhinitis in the PACC group, rather than
by PACC itself.

Keywords: allergic rhinitis; chronic cough; nasal nitric oxide; post-acute COVID-19
cough.
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Abstract

There is a complex bidirectional association between chronic cough and
depression, which constitutes a significant medical challenge. Epidemiological
studies have shown that the incidence of depression in patients with chronic cough
is as high as 33-53%, while the risk of new-onset chronic cough is significantly
increased in patients with depression. Specifically, the risk of cough in individuals
with severe depression is 3.32 times than those without depressive symptoms.
Pathophysiological mechanisms underlying this bidirectional association include
the following. From the perspective of neural pathways, the cough reflex and
emotional regulation share neural pathways, including the vagus nerve, brainstem,
limbic system, prefrontal cortex, and other brain regions. Both patients with chronic
cough and depression exhibit abnormal functional connectivity and remodeling of
the aforementioned neural pathways, as well as imbalanced levels of key
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neurotransmitters such as serotonin, glutamate, and y-aminobutyric acid. From the
perspective of the immune-inflammatory dimension, chronic inflammatory
mediators such as IL-6 and TNF-a form a vicious cycle between peripheral
inflammation and central inflammation, further exacerbating the comorbidity
process. Elucidating the pathophysiological mechanism of this bidirectional
association is of great theoretical and practical significance for optimizing clinical
diagnosis and treatment strategies for comorbid patients, as well as improving their
prognosis.

Keywords: Chronic cough; Comorbidity; Depression; Mechanisms.
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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 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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Abstract

Whether allergic bronchopulmonary aspergillosis (ABPA) causes bronchiectasis or
merely represents Aspergillus fumigatus colonisation of damaged airways remains
debated. Establishing causality is challenging because airway damage is
predominantly driven by host immune responses rather than by direct fungal
invasion. We systematically evaluate four competing hypotheses: (i) ABPA causes
bronchiectasis, (ii) reverse causation, with bronchiectasis predisposing to ABPA,
(iii) a shared underlying factor independently producing both conditions and (iv) a
spurious association. We evaluate radiological, pathological, immunological,
temporal and therapeutic evidence in relation to these hypotheses. The
characteristic radiological phenotype (central bronchiectasis and high-attenuation
mucus), eosinophil-dominant histopathology and disease-specific immunological
profile (typically absent in other forms of bronchiectasis despite Aspergillus
colonisation) distinguish ABPA from incidental colonisation. Randomised
controlled trials demonstrating that antifungal treatment or anti-inflammatory
therapy (glucocorticoids and biological agents) improve clinical and immunological
outcomes argue against a purely spurious association. Temporal observations
indicate that ABPA precedes bronchiectasis in many cases. While uncertainty
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remains and host susceptibility is likely essential, the available evidence suggests
that ABPA contributes to bronchiectasis through antigen-driven immune injury,
supporting the use of appropriate antifungal and immunomodulatory therapy in
selected patients.

Keywords: Bradford Hill criteria; IgE; IgG; allergic bronchopulmonary mycosis;
allergy; asthma; causality; computed tomography.
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Abstract

The lung microbiome is increasingly recognized as a key contributor to the
development and progression of chronic airway diseases. While these conditions
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are typically associated with reduced microbial diversity and pathogen overgrowth,
emerging evidence suggests that non-pathogenic bacteria may influence clinical
outcomes. However, inconsistent findings across studies have made it difficult to
determine their exact role in disease pathophysiology. To identify potentially
beneficial members of the lung microbiome, we conducted a systematic review and
meta-analysis of clinical studies investigating the association between non-
pathogenic bacterial genera or species and clinico-pathological features in
individuals with asthma, bronchiectasis, chronic obstructive pulmonary disease and
cystic fibrosis. For the meta-analysis, data from different diseases were combined.
Our analysis revealed that several bacteria in the lung microbiome were
significantly associated with improved lung function and/or reduced airway
inflammation across diseases. Although causal relationships cannot be established
due to the absence of interventional studies, our findings highlight promising
candidates for functional characterization and therapeutic exploration. Considerable
heterogeneity in study design and reporting underscores the need for standardized
methods and validation in relevant experimental models to advance our
understanding of the lung microbiome in chronic airway diseases and inform the
development of effective microbiome-based interventions.
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Abstract

Mucoid Pseudomonas aeruginosa is frequently isolated from patients with non-
cystic fibrosis bronchiectasis (NCFB), yet the clinical and microbiological
consequences of this phenotype remain unclear. In this retrospective study, we
analyzed 66 patients with NCFB from whom P. aeruginosa was isolated between
2021 and 2024 to compare mucoid and non-mucoid isolates. Among the patients, 32
harbored mucoid and 34 non-mucoid isolates. Compared with patients with non-
mucoid isolates, those with mucoid isolates had poorer lung function (FEV1 %
predicted: 52.3 + 15.7 vs 63.8 £ 17.2; P = 0.006), more frequent exacerbations (2.4
1.3 vs 1.5 £ 1.0 per year; P = 0.002), a faster annual FEV1 decline (-2.9% * 2.1% vs -
1.6 % * 1.8% predicted; P = 0.01), more severe radiological disease, and higher
treatment burden. Antimicrobial susceptibility profiles and multidrug resistance
rates were similar between the groups. However, mucoid isolates showed
significantly greater adhesion to airway epithelial cells but lower cytotoxicity than
non-mucoid isolates. Time-kill assays revealed a higher tolerance of mucoid
isolates to ceftazidime, ciprofloxacin, and tobramycin, with comparable killing
observed only for colistin. RT-qPCR analysis revealed that mucoid isolates
exhibited significant upregulation of alginate biosynthesis genes, alongside
downregulation of motility-associated genes and T2SS/T3SS virulence genes. These
findings indicate that mucoid P. aeruginosa infection in NCFB is linked to more
severe clinical outcomes and enhanced antibiotic tolerance. Targeted therapeutic
strategies addressing the unique biology of mucoid P. aeruginosa may be
warranted in NCFB management.IMPORTANCEMucoid Pseudomonas aeruginosa is
frequently isolated from patients with non-cystic fibrosis bronchiectasis (NCFB) and
is associated with persistent airway infection and difficult-to-treat infections, yet it
has been studied far less in NCFB than in cystic fibrosis. The study provides new
insights into the biological adaptations of mucoid strains, demonstrating their
capacity to persist in the airway and evade standard antimicrobial therapies. Our
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findings also suggest that conventional antimicrobial susceptibility testing may not
fully reflect the clinical challenges posed by mucoid strains. These results highlight
the need for improved diagnostic and therapeutic strategies tailored to the
distinctive characteristics of mucoid P. aeruginosa in bronchiectasis.
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