
LIBRA JOURNAL CLUB 

9-16-DEC-2025 
 

Our legal office confirmed that articles NOT OPEN ACCESS cannot be distributed to the members 
of the list. Thus, we will transmit only the titles of articles. 

ABSTRACTS of almost all these articles are available from PubMed, and full papers can be 
obtained through your institutions’ library. 

OPEN ACCESS articles are available by accessing the articles from PubMed using just the PMID 
for the search (eg  PMID: 35514131 without . at the end) 

 

(copd OR "Pulmonary Disease, Chronic 
Obstructive"[Mesh]) 

1 

Respir Res 

•  

•  

•  

. 2025 Dec 16. 

 doi: 10.1186/s12931-025-03438-9. Online ahead of print. 

Accuracy, comprehensiveness and understandability of AI-generated answers to 
questions from people with COPD: the AIR-COPD Study 

Mattia Nigro 1 2, Greta E Behring 1 2, Andrea Aliverti 3, Alessandra Angelucci 3, Anita 
Kay Simonds 4 5, Antonio Anzueto 6, Peter Martin Calverley 7, Francesco 
Amati 1 2, Anna Stainer 1 2, Apostolos Bossios 8 9 10, Hilary Pinnock 11, Jeanette 
Boyd 12, Pippa Powell 12, Stefano Aliberti 13 14; AIR-COPD Task Force 

Collaborators, Affiliations Expand 

• PMID: 41402777 

  

• DOI: 10.1186/s12931-025-03438-9 

No abstract available 

Keywords: AI; Accuracy; Artificial intelligence; COPD; Comprehensiveness; 
Disease awareness; Reliability; Understandability. 

Conflict of interest statement 

https://pubmed.ncbi.nlm.nih.gov/41402777/
https://pubmed.ncbi.nlm.nih.gov/41402777/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Nigro+M&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Behring+GE&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Aliverti+A&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Angelucci+A&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Simonds+AK&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Simonds+AK&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Anzueto+A&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Calverley+PM&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Amati+F&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Amati+F&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Stainer+A&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bossios+A&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Pinnock+H&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Boyd+J&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Boyd+J&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Powell+P&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Aliberti+S&cauthor_id=41402777
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?term=41402777%2C41402044%2C41400667%2C41399649%2C41392954%2C41391649%2C41389529%2C41389528%2C41386962%2C41381225%2C41379596%2C41378828%2C41378823%2C41372350%2C41364209%2C41359670%2C41309286%2C41285477%2C41143924%2C40819680%2C40691049&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=AIR-COPD+Task+Force%5BCorporate+Author%5D
https://doi.org/10.1186/s12931-025-03438-9


Declarations: The AIR-COPD study was conducted in agreement with the current 
version of Declaration of Helsinki and the applicable regulations. Ethics approval 
and consent to participate: Not applicable. No interventions have been performed 
on patients for this research. Consent for publication: Not applicable. Competing 
interests: The authors declare no competing interests. 

• 19 references 

Full text links 

 

Proceed to details  

Cite 

2 

Thorax 

•  

•  

•  

. 2025 Dec 15:thorax-2025-223282. 

 doi: 10.1136/thorax-2025-223282. Online ahead of print. 

Disproportionate increase in COPD exacerbation risk for 3 months after 
discontinuing LAMA or ICS: insights from the FLAME trial 

Alexander G Mathioudakis 1 2, Sebastian Bate 3 4, Victoria Chatzimavridou-
Grigoriadou 5, Pradeesh Sivapalan 6 7, Jens-Ulrik Stæhr Jensen 6 7, Nawar Diar 
Bakerly 8, Jørgen Vestbo 9 6, Dave Singh 9 2 10 

Affiliations Expand 

• PMID: 41402044 

  

• DOI: 10.1136/thorax-2025-223282 

Abstract 

Background: In real-world chronic obstructive pulmonary disease (COPD) care, 
poor adherence often leads to treatment discontinuations. Discontinuing inhaled 
corticosteroids (ICS) can trigger withdrawal effects transiently increasing 
exacerbation risk; but evidence for long-acting muscarinic antagonists (LAMA) 
withdrawal remains limited. 

Methods: We performed a post hoc analysis of the 52-week, double-blind, Effect of 
Indacaterol Glycopyrronium versus Fluticasone Salmeterol on COPD Exacerbations 
trial that compared long-acting beta-2 agonist (LABA)+LAMA with LABA+ICS in 
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3362 patients with moderate-to-severe COPD and exacerbation history. Potential 
withdrawal effects after discontinuing LAMA or ICS were suggested by monthly 
exacerbation incidence plots during the first quarter of follow-up. Participants were 
stratified by their baseline use of these therapies, and outcomes were compared 
between the first and subsequent quarters among those who continued versus 
discontinued each treatment. Multivariable mixed-effects models assessed 
differences in exacerbation rates, with temporal variation in treatment effects 
interpreted as indicative of withdrawal effects. 

Results: Discontinuing LAMA was associated with a marked, transient increase in 
moderate-to-severe exacerbations during the first versus subsequent quarters 
(p=0.001; rate ratio up to 2.2 (95% CI 1.2 to 4.1) in the subgroup least influenced by 
concomitant ICS use). This observation was not confirmed for severe 
exacerbations, likely due to low event count. In contrast, discontinuing ICS was 
associated with a significant early rise in severe exacerbations (p=0.023), though 
the difference for moderate-to-severe events did not reach statistical significance. 
Importantly, ICS withdrawal effects appeared consistent regardless of baseline 
blood eosinophil count. 

Conclusion: Our findings suggest potent LAMA and ICS treatment withdrawal 
effects on exacerbations, highlighting the importance of treatment adherence and 
accounting for withdrawal effects in clinical trials. 

Trial registration number: NCT01782326. 
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Internal medicine and its associated subspecialities represent an important 
cornerstone of intensive care and clinical emergency medicine. This curriculum-
compiled by members of the German Society of Medical Intensive Care and 
Emergency Medicine (Deutsche Gesellschaft für Internistische Intensivmedizin und 
Notfallmedizin), the German Society of Internal Medicine (Deutsche Gesellschaft für 
Innere Medizin) including subspeciality societies, the Professional Association of 
German Internists (Berufsverband Deutscher Internistinnen und Internisten, BDI) 
and the German Association for Palliative Medicine (Deutsche Gesellschaft für 
Palliativmedizin, DGP)-presents an overview of knowledge, skills (competence 
levels I-III), behaviors, and attitudes necessary for the highest treatment quality for 
the internal medicine aspects of intensive care and emergency medicine. It includes 
general aspects of intensive care and clinical emergency medicine (structure and 
process quality, emergency department: primary diagnostics and treatment as well 
as the indication for subsequent treatment, resuscitation room management, 
clinical syndromes in intensive care medicine, diagnostics and monitoring, general 
therapeutic measures, ethics, hygiene measures, and pharmacotherapy). 
Subsequently, specific aspects concerning angiology/vascular medicine, 
endocrinology, diabetology and metabolism, gastroenterology and hepatology, 
geriatric medicine, hematology and medical oncology, infectiology, cardiology, 
nephrology, palliative care, pneumology, rheumatology, and toxicology are 
addressed. Publications focusing on the content of advanced training are quoted to 
support this concept. The curriculum is written primarily for internists but may also 
show practicing intensivists and emergency physicians the broad spectrum of 
internal medicine diseases and comorbidities presented by patients admitted to the 
intensive care unit or the emergency department. 

Keywords: German Medical Association; German Society of Internal Medicine; 
German Society of Medical Intensive Care and Emergency Medicine; Internal 
medicine training; Professional Association of German Internists. 
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Abstract 

Objective: The Rome classification was introduced to assess the severity of acute 
exacerbation (AE) of chronic obstructive pulmonary disease (COPD) based on 
easily measurable variables. However, its validation for global use has not yet 
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reached a sufficient level. This study aims to evaluate the validity of the Rome 
criteria in determining the severity and prognosis of COPD AE in Turkey. 

Methods: This multicenter study, conducted for the first time in Turkey and for the 
fourth time worldwide, included 750 patients diagnosed with AE-COPD who 
presented to emergency departments and outpatient clinics. According to the Rome 
criteria, patients were classified into three groups: mild, moderate, and severe AE-
COPD. 

Results: The study included 99 (13.2%) patients in the mild, 479 (63.9%) in the 
moderate, and 172 (22.9%) in the severe group. Emergency visits, hospitalizations, 
and ICU admissions in the past year were more frequent in the moderate and severe 
groups (p < 0.001 for all comparisons). Regarding outcomes of emergency or 
outpatient visits, most mild exacerbation cases were discharged (p < 0.001), while 
most moderate and severe exacerbations required hospitalization (p < 0.001). 
Compared to the moderate group, the severe exacerbation group had a higher risk 
of ICU admission (p < 0.001), NIV (p < 0.001), IMV (p < 0.001), in-hospital mortality (p 
< 0.001), and 30-day mortality (p = 0.015). No significant differences were found in 
90-day mortality or 30 and 90-day readmission rates (p = 0.258, p = 0.712, p = 0.681, 
respectively). Survival analysis revealed no significant difference between the 
moderate and severe groups (p = 0.764). 

Conclusion: The findings suggest that the Rome criteria can be successfully used 
to assess exacerbation severity in AE-COPD patients presenting to secondary and 
tertiary care hospitals in Turkey. 

Keywords: COPD; exacerbation; mortality; prognosis; readmission. 
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Cost-effectiveness modeling of mortality risk reduction comparing two fixed-dose 
combination triple therapies in moderate-to-very severe chronic obstructive 
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Abstract 

Aim: Two fixed-dose combination triple therapies, 
budesonide/glycopyrronium/formoterol fumarate dihydrate (BGF) 320/14.4/10 μg 
and fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI) 100/62.5/25 μg, have 
been shown to reduce all-cause mortality in phase III trials. A recent matching-
adjusted indirect comparison showed greater mortality reduction with BGF versus 
FF/UMEC/VI. However, the comparative cost-effectiveness of these treatments 
remains unknown. This study aimed to use a cost-effectiveness model to compare 
BGF with FF/UMEC/VI in patients with moderate-to-very severe chronic obstructive 
pulmonary disease (COPD) who are eligible for triple therapy from a UK third-party 
payer perspective. Materials & methods: A cohort-based semi-Markov model was 
used with the natural progression of COPD defined by four lung function levels. 
Input parameters included participant characteristics and clinical efficacy 
parameters derived from the ETHOS and KRONOS trials, the UK general population 
and published literature. Unit costs were obtained from the UK National Health 
System Schedule of Reference Costs (2021/2022), the Personal Social Services 
Research Unit (2022) and published literature. Outputs included an incremental 
cost-effectiveness ratio, costs, quality-adjusted life years and life years at time 
horizons of 1 and 5 years. Model inputs and assumptions were subject to 
deterministic and probabilistic sensitivity and scenario analyses. Results: At both 1- 
and 5-year time horizons, BGF was less costly (-£7.24 and -£23.03 per patient) and 
more effective (0.002 and 0.21 quality-adjusted life years per patient) versus 
FF/UMEC/VI, respectively. Due to a reduced mortality rate, more patients remained 
on BGF treatment than on FF/UMEC/VI, which induced higher treatment-related 
costs; however, the latter was offset by decreased end-of-life costs, as BGF avoided 
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more deaths. Conclusion: BGF may improve health outcomes and reduce 
healthcare costs compared with FF/UMEC/VI in patients with moderate-to-very 
severe COPD in a UK setting. 

Keywords: budesonide/glycopyrronium/formoterol fumarate dihydrate; chronic 
obstructive pulmonary disease; cost-effectiveness; cost-effectiveness model; 
mortality; single-inhaler triple therapy. 

Plain language summary 

What is this article about? Chronic obstructive pulmonary disease (COPD) is a 
serious lung disease that makes breathing difficult and worsens over time. COPD 
greatly impacts healthcare systems and a person’s quality of life. This study 
examined two inhaler treatments for COPD: budesonide/glycopyrronium/formoterol 
fumarate dihydrate (BGF) and fluticasone furoate/umeclidinium/vilanterol 
(FF/UMEC/VI). We aimed to understand which treatment was more effective at 
lowering healthcare costs, improving quality of life and reducing death in a UK 
setting. What methodology/protocol is described? COPD guidelines recognize that 
BGF and FF/UMEC/VI lower the risk of death, but a comparison of costs is lacking. A 
cost-effectiveness model was developed using phase III clinical trials with BGF and 
a published matching-adjusted indirect treatment comparison study of BGF and 
FF/UMEC/VI. The model evaluated the total healthcare costs and health benefits of 
BGF and FF/UMEC/VI inhaler treatments over 1- and 5-year periods in COPD that 
worsened over time. What were the results? The model showed that BGF was less 
costly and more effective compared with FF/UMEC/VI because it reduced deaths, 
which led to lower end-of-life care costs, even when taking BGF for a longer period. 
Why is this important? This study suggests that BGF not only improves patient 
health outcomes but could also reduce healthcare costs within the duration of 1 to 5 
years. The findings support the use of BGF as a cost-effective treatment for patients 
with COPD, which may lead to better management of this disease. 
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Distinct Plasma Proteome in Severe Pulmonary Hypertension Associated with 
Chronic Lung Disease 
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Abstract 

Background: The mechanisms underlying the development and severity of 
pulmonary hypertension (PH) in chronic lung diseases (CLD) remain incompletely 
understood. To identify relevant pathobiological pathways, we analyzed the protein 
expression profile in plasma of patients with chronic obstructive pulmonary disease 
(COPD) and fibrosing interstitial lung disease (ILD), stratified by the presence and 
severity of PH, and explored similarities with idiopathic pulmonary arterial 
hypertension (iPAH). 

Methods: Plasma samples from 114 patients with CLD -36 without PH (17 COPD, 19 
ILD), 33 with non-severe PH (18 COPD, 15 ILD) and 45 with severe PH (28 COPD, 17 
ILD)- and 38 with iPAH were analyzed using liquid chromatography-tandem mass 
spectrometry. We examined differential protein expression across groups and 
associations with hemodynamic measurements. Functional enrichment and protein 
interaction analyses were used to identify relevant biological pathways. Predictive 
protein combinations were analyzed using stepwise logistic regression. 

Results: Patients with COPD and ILD showed distinct proteomic profiles in relation 
to their hemodynamic status. In COPD, the presence and severity of PH were 
associated with dysregulation of extracellular matrix homeostasis and cell adhesion 
pathways, among others. Patients with ILD showed fewer differentially expressed 
proteins linked to PH, with the most conspicuous differences involving proteins 
related to immune and inflammatory response pathways. Patients with severe 
COPD- or ILD-associated PH displayed proteomic signatures distinct from those of 
iPAH. 

Conclusions: The pathophysiological mechanisms underlying the development of 
PH differ between COPD and ILD, and the proteomic profile of severe PH in both 
conditions is distinct from that observed in iPAH. 

Keywords: Disease; Interstitial Lung; Pulmonary Hypertension; chronic obstructive 
pulmonary disease; idiopathic pulmonary arterial hypertension; plasma proteomics. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD), a major global health 
burden linked to smoking, is frequently underdiagnosed due to low awareness and 
delayed symptom recognition. This study explored the feasibility of non-invasive 
voice and cough sound analysis for COPD identification. 

Methods: In this prospective study, 55 participants (26 with COPD, 29 without) 
underwent pulmonary function testing and provided sociodemographic and clinical 
data. Speech and cough sounds were recorded three times per participant and 
processed using acoustic feature extraction, feature selection via the minimum 
redundancy maximum relevance algorithm, and logistic regression classification. 
Model performance was evaluated using four-fold cross-validation. Statistical 
analysis was conducted with JMP software (p < 0.05). 

Results: The vowel sound/u/showed statistically significant discriminatory ability in 
the mixed-gender cohort, but sensitivity and specificity were both below 80 %, 
indicating limited diagnostic performance. When restricted to male participants, 
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both metrics exceeded 80 %, suggesting higher discriminatory power. Smartphone 
recordings yielded comparable accuracy to integrated circuit recorders. Adding 
COPD assessment test scores and smoking history did not improve classification. 

Conclusions: Voice analysis may offer a non-invasive screening approach for 
COPD. However, this study was limited to male participants and a single disease 
target, restricting generalizability. Future research will expand to include related 
respiratory conditions such as bronchiectasis and assess performance across 
sexes and disease types. 

Keywords: COPD screening; Machine learning; Non-invasive biomarker; Voice 
sound analysis. 

Copyright © 2025. Published by Elsevier B.V. 

Conflict of interest statement 

Declaration of competing interest Takahiro Takazono received honoraria for lecture 
fee from Insmed, Asahikasei, Shionogi, Pfizer, and MSD, and research grants from 
GSK, Asahikasei, and Shionogi; Hiroshi Mukae received honoraria for lecture fee 
from Asahi Kasei Pharma Corporation, AstraZeneca K.K., Chugai Pharmaceutical 
Co., Ltd., Gilead Sciences Inc., GlaxoSmithKline K.K, Insmed Incorporated, Kyorin 
Pharmaceutical Co., Ltd., MSD Co., Ltd., Nippon Boehringer Ingelheim Co., Ltd., 
Novartis Pharma K.K, Pfizer Inc., SHIONOGI Co., Ltd., and Taisho Pharma Co., Ltd., 
and research grants from FUJIFILM Toyama Chemical Co., Ltd, Kyorin 
Pharmaceutical Co., Ltd., Nippon Boehringer Ingelheim Co., Ltd., Otsuka 
Pharmaceutical Co., Ltd., Taiho Pharmaceutical Co., Ltd., Taisho Pharma Co., Ltd., 
and SHIONOGI Co., Ltd. and Donations from Taiho Pharmaceutical Co., Ltd., and 
Taisho Pharma Co., Ltd.; the other authors have no conflict of interest. 

Full text links 

 

Proceed to details  

Cite 

8 

Respir Investig 

•  

•  

•  

. 2025 Dec 12;64(1):101348. 

 doi: 10.1016/j.resinv.2025.101348. Online ahead of print. 

High-intensity inspiratory muscle training and diaphragm thickness in severe 
COPD: a prospective pilot study 

https://pubmed.ncbi.nlm.nih.gov/41389529/
https://pubmed.ncbi.nlm.nih.gov/41389528/
https://pubmed.ncbi.nlm.nih.gov/41389528/
https://linkinghub.elsevier.com/retrieve/pii/S2212-5345(25)00208-4
https://libkey.io/libraries/2561/pmid/41389529


Daisuke Minamishima 1, Yuko Asato 2, Kazuhiro Tsuji 3, Rin Anamizu 4, Nami 
Hasegawa 4, Daisuke Shiihara 4 

Affiliations Expand 

• PMID: 41389528 

  

• DOI: 10.1016/j.resinv.2025.101348 

Abstract 

High-intensity inspiratory muscle training (IMT) has been reported to increase 
diaphragm thickness in healthy adults, but evidence in severe chronic obstructive 
pulmonary disease (COPD) remains scarce. This prospective pilot study evaluated 
the effects of high-intensity IMT on diaphragm thickness and functional outcomes in 
nine patients with severe COPD who had completed standard respiratory 
rehabilitation. Participants performed 30 breaths per day at 60 % of maximum 
inspiratory pressure for 12 weeks. Diaphragm thickness at maximum inspiration 
increased from 4.7 to 5.6 mm, maximum inspiratory pressure from 57.1 to 68.1 
cmH2O, 6-min walk distance from 318 to 366 m, and COPD Assessment Test scores 
from 19 to 12, both exceeding the minimal clinically important difference thresholds 
(all p < 0.01). These findings suggest that high-intensity IMT may be a feasible and 
beneficial adjunct for improving inspiratory function and symptoms in patients with 
severe COPD. 

Keywords: COPD; Diaphragm thickness; Inspiratory muscle training; Pulmonary 
rehabilitation; Ultrasound. 
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Abstract 

Background: The sit-to-stand (STS) test can assess physical function in people with 
chronic obstructive pulmonary disease (COPD); however, there are multiple 
versions. No study has used current guidelines to assess the measurement 
properties of the STS tests in people with COPD. 

Methods: We conducted a systematic review using current COnsensus-based 
Standards for the selection of health Measurement INstruments (COSMIN) 
guidelines. Full text peer-reviewed publications were included if they assessed the 
measurement properties (validity, reliability and/or responsiveness) of at least one 
STS test among community-dwelling people with COPD. We searched six databases 
and imported results into Covidence where title/abstract screening and full text 
selection was completed independently and in duplicate. Extraction was conducted 
independently and in duplicate using the COSMIN extraction file. We assessed 
study risk of bias (very good, adequate, doubtful or inadequate), measurement 
property quality (sufficient, indeterminate or insufficient) and overall certainty of 
evidence (high, moderate, low or very low) using the COSMIN recommended tools. 

Results: We assessed 2577 titles/abstracts and 102 full texts for inclusion; 30 
publications met eligibility. Seven unique STS tests were located with the most 
common being the 1 min STS test (n=14, 39%), 5-repetition STS test (n=10, 28%) and 
the 30 s STS test (n=8, 22%). Where assessed, reliability was sufficient for the 1 min, 
the 5-repetition and the 30 s STS tests. Only the 1 min STS test had high-quality 
evidence of sufficient construct validity, while the 30 s STS test was the sole test 
with at least moderate quality evidence of sufficient responsiveness. 

Conclusions: The 1 min STS test has the most robust measurement properties for 
cross-sectional assessments while the 30 s STS test is more robust to assess 
change. 

Keywords: Exercise; Pulmonary Disease, Chronic Obstructive; Pulmonary 
Rehabilitation. 
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Abstract 

Background: Chronic bronchitis affects up to 40% of individuals with COPD and 
may serve as an early predictor of the disease and development of COPD. We 
investigated the prevalence, risk factors, and clinical outcomes associated with 
chronic bronchitis in three low- and middle-income countries (LMICs). 

Methods: We conducted a population-based study of adults aged ≥40 years in 
Bhaktapur (Nepal), Lima (Peru), and Nakaseke (Uganda). Chronic bronchitis was 
defined as a productive cough several days per week for over four weeks. 
Multivariable log-binomial regression identified risk factors and outcomes 
associated with chronic bronchitis. 

Results: Among 9664 participants (mean age 56.2 years, 51.0% male, 66.9% ever 
smokers), chronic bronchitis prevalence was 9.7%, with 31.5% of those also having 
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COPD. Significant risk factors included older age (adjusted RR=1.54 per 19.8 years, 
95% CI 1.4-1.7), male sex (1.18, 1.05-1.34), prior tuberculosis (1.45, 1.14-1.83), prior 
asthma diagnosis (2.11, 1.84-2.42), pack-years of tobacco use (1.16 per 10 pack-
years, 1.14-1.18), family history of chronic respiratory diseases (1.69, 1.50-1.91), 
second-hand smoke exposure (1.45, 1.28-1.64), lower socioeconomic status quartile 
(1.22,1.07-1.39), and indoor biomass exposure (1.45, 1.13-1.64). Participants with 
chronic bronchitis experienced more breathlessness, worse respiratory health 
(higher St. George's Respiratory Questionnaire scores), and higher hospitalization 
rates (all p<0.001). 

Conclusions: Chronic bronchitis is common in LMIC settings and is associated with 
multiple modifiable risk factors, including second-hand smoke, biomass exposure, 
and prior respiratory disease. Addressing these factors may reduce disease burden 
and improve quality of life. 

Copyright ©The authors 2025. For reproduction rights and permissions contact 
permissions@ersnet.org. 
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Abstract 

Exertional dyspnea is the main symptom of COPD. Based on the positive 
relationship between the levels of dyspnea (Borg-score) and the electrical activity of 
respiratory muscles (electromyogram, EMG) during an incremental 
cardiopulmonary exercise test, it has been suggested that respiratory EMG can 
provide a physiological biomarker for dyspnea. This study aimed to characterize the 
relationship between dyspnea and EMG during exercises simulating daily activities. 
Surface EMG was measured at 2 locations on the chest of 28 COPD patients while 
they were performing constant-work rate cycling tests and walking/cycling 
exercises that were part of their rehabilitation program. Simultaneously, the level of 
dyspnea was assessed using the Borg-score at several timepoints throughout the 
exercise sessions, along with respiration rate (RR), heart rate (HR) and 
transcutaneous oxygen saturation (SpO2). Patients completed each up to 10 such 
study visits during their 8-week stay at the rehabilitation center (CIRO, the 
Netherlands). In total, 1981 Borg-scores with associated EMG measurements were 
recorded during 263 study visits. A linear mixed model was used to assess the 
relation of the Borg-score with EMG while controlling for RR, HR, (type of) exercise, 
SpO2, age and sex. Random effects for patient and visit were included to account for 
correlation in the measurements. EMG had a highly significant association with the 
Borg-score (p<0.0001). Respiratory EMG and Borg-score showed consistent 
positive correlations, of which the magnitude varied between patients. These results 
indicate that respiratory EMG can provide a physiological biomarker for dyspnea 
during activities of daily living in COPD patients. 

Keywords: Biomarker; Borg-score; COPD; Electromyogram; Respiratory muscle. 
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Abstract 

Objectives: The objective of this study was to examine the relationships and 
usefulness of physical activity, physical performance, and physical function in 
patients with chronic obstructive pulmonary disease (COPD), focusing on two newly 
proposed skeletal muscle indices: the upper limb skeletal muscle mass index 
(USMI) and lower limb skeletal muscle mass index (LSMI). 

Methods: Eighty stable patients with COPD who participated in outpatient 
pulmonary rehabilitation at Osaka Fukujuji Hospital were enrolled. The primary 
measurements were USMI, LSMI, and Skeletal Muscle Index (SMI). The explanatory 
measurements included physical activity, Incremental Shuttle Walking Distance 
(ISWD), quadriceps strength, handgrip strength, the Nagasaki University 
Respiratory Activities of Daily Living Questionnaire (NRADL), and pulmonary 
function. Pearson's correlation coefficient and stepwise multiple regression 
analysis were used for the statistical analyses. 

Results: USMI showed no significant correlations with physical activity parameters 
or ISWD. In contrast, LSMI was significantly correlated with weekly exercise volume 
(r = 0.42, p < 0.01), daily exercise volume (r = 0.42, p < 0.01), time spent in activities 
≥3 Metabolic Equivalents of Task (METs) (r = 0.40, p < 0.01), and ISWD (r = 0.46, p < 
0.01). Multiple regression analysis identified ISWD as an independent factor for 
USMI, LSMI and SMI. 

Conclusion: This study demonstrated that LSMI, similar to SMI, was associated with 
physical activity and exercise capacity in patients with COPD. These findings 
highlight the importance of evaluating, maintaining, and strengthening lower limb 
skeletal muscle mass and suggest that LSMI may serve as a useful clinical 
evaluation index. 

Keywords: chronic obstructive pulmonary disease; lower limb skeletal muscle mass 
index; upper limb skeletal muscle mass index. 
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Abstract 

Background: Chronic Obstructive Pulmonary Disease (COPD) is a progressive 
disease with a high prevalence and cost burden on the health care system. Overall, 
adherence to prescribed therapies is low and associated with worse outcomes. 

Research question: Cost-related nonadherence (CRN) is a type of nonadherence 
that could be addressed through policy. We are evaluating the long-term 
association of CRN on COPD outcomes in a well-profiled cohort. 

Study design and methods: We identified 2,521 participants with baseline COPD and 
having answered the social and economic questionnaire in the COPDGene cohort. 
Of these, 408 participants endorsed experiencing CRN. Multivariable regression 
models were utilized to assess the association of experiencing CRN and COPD 
outcomes including functional status, health status, and progression of disease. 

Results: Experiencing CRN is associated with worse functional status by 6MWD, 
symptom burden by CAT Score and health status by SGRQ. Longitudinal analysis 
reveals an association of CRN with faster lung function decline and increased risk 
of COPD exacerbations. 

Interpretation: Policy changes to address out-of-pocket medication costs may 
improve COPD outcomes and potentially lead to long-term cost savings. 

Keywords: COPD; adherence; health outcomes; maintenance therapy. 
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Abstract 

Objectives: Alpha-1-antitrypsin deficiency (AATD) is a rare genetic disorder leading 
to chronic obstructive pulmonary disease (COPD). Emphysema is the major 
structural damage visible on CT scans. However, there is little knowledge on the 
association between other structural abnormalities, such as bronchiectasis (BE), 
airway wall thickening (WT) or mucus plugs (MP), and clinical features. 

Materials and methods: Retrospective study between 2008 and 2022 at one 
University Hospital of Bordeaux on all consecutive AATD patients. Bronchial and 
parenchymal alterations were evaluated with an (artificial intelligence) AI-driven 
Normalized Volume of Airway Abnormalities (NOVAA-CT) scoring system, including 
BE, WT, MP and emphysema quantifications. We evaluated correlations between 
forced expiratory volume in 1-s (FEV1%), dyspnea severity through the mMRC scale 
and the occurrence of at least one exacerbation in the year following CT scan. 

Results: Fifty-two AATD patients were included (median FEV1: 47% (40-65)). CT 
features of BE, WT and MP were present in 100%, 94.2% and 59% of the study 
population, respectively, with a lower versus upper lung predominance (p < 0.05). 
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WT (p < 0.001) and BE (p = 0.04) correlated with FEV1% but not mMRC (p ≥ 0.09). 
Conversely, MP did not correlate with FEV1% (p = 0.08) but with mMRC (p = 0.01). 
Emphysema strongly correlated with both FEV1% and mMRC (p < 0.001). In 
multivariate analysis, after adjustment for age, genotype and tobacco consumption, 
the best predictor of exacerbation was WT (OR = 1.12 [1.02-1.22]; p = 0.01). 

Conclusion: This study demonstrates that AI-assisted identification of structural 
airway abnormalities is frequent in AATD patients and carries distinct clinical 
significance. Among them, WT was the most robust predictor of exacerbations. 

Key points: Question Emphysema is the major structural damage in alpha-1-
antitrypsin deficiency (AATD). Clinical associations of bronchial abnormalities such 
as bronchiectasis (BE), mucus plugs (MP) and wall thickness (WT) are lacking. 
Findings Quantitative CT of BE and WT correlated with PFT (p ≤ 0.05), while MP 
correlated with dyspnea scale (p = 0.01). The best predictor of exacerbation was WT 
(OR = 1.12 [1.02-1.24]). Clinical relevance AI-assisted identification of bronchial 
abnormalities is frequent in AATD patients in addition to emphysema alone and 
carries distinct clinical significance. These findings highlight the importance of 
comprehensive CT-based evaluations to better characterize disease phenotype and 
guide clinical management in AATD. 

Keywords: Alpha-1-antitrypsin deficiency; Artificial intelligence; CT scan; Chronic 
obstructive pulmonary disease; Exacerbation. 
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Abstract 

Introduction: Chronic obstructive pulmonary disease (COPD) is a leading cause of 
global morbidity and mortality. It is a complex and heterogeneous condition defined 
by the presence of an incompletely reversible airflow obstruction. 

Area covered: Airway inflammation and remodeling are central to the pathogenesis 
of this airflow limitation, and eosinophilic or type 2 inflammation has emerged as a 
measurable and treatable therapeutic target in those patients in whom it is 
identified. This review addresses the role of type 2 inflammation in COPD 
pathogenesis as well as current and future therapeutic options. 

Expert opinion: The last 15 years has seen the emergence of a precision medicine, 
type-2 biomarker directed approach to the use of inhaled corticosteroids in COPD, 
resulting in better targeting of treatment and an increased benefit/risk ratio. We 
have also seen the approval of first biological therapy against type 2 inflammation 
in COPD. There is increasing interest in biomarker directed early intervention to 
prevent progression or even the development of COPD. 

Keywords: COPD; biologic treatments; eosinophils; lung function decline; treatable 
traits. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is an often-
progressive respiratory disease associated with disabling breathlessness. 
Breathlessness intervention services (BIS), which coach patients to self-manage 
breathlessness using non-pharmacological strategies, are effective in a variety of 
populations, including those with cancer and serious respiratory disease. This 
study aimed to compare the impact of the Westmead Breathlessness Service in 
people with moderate to severe COPD. 

Methods: We analysed 113 participants randomised (1:1) with moderate/severe 
COPD (forced expiratory volume in 1 s (FEV1)/forced vital capacity <0.70 and 
FEV1 ≤60% predicted) and disabling breathlessness (modified Medical Research 
Council (mMRC) Breathlessness Score ≥2) to either an 8-week intervention 
involving breathing techniques, handheld fan use, exercise, energy conservation, 
dietetic advice (n=54) or 8-week wait-list control group (n=59). The primary outcome 
was change in Chronic Respiratory Questionnaire (CRQ) Mastery of breathlessness 
subscale. Secondary outcomes included change in other CRQ subscales (Fatigue, 
Emotion and Dyspnoea), exertional breathlessness intensity/unpleasantness (0-10 
Numerical Rating Scale Score), anxiety and depression. Difference in change over 8 
weeks between groups was compared using ANCOVA; p<0.05 statistically 
significant. 

Findings: Participants were aged 70.9 (±8.5) years, 50% female, mean FEV1 =0.8 L 
(±0.3 L; 34% predicted), mMRC Breathlessness Score 3 (IQR 3-4). CRQ-Mastery 
improved following intervention compared with control (between-group difference 
0.5 units; 95% CI 0.2 to 0.8; p=0.0262) using modified intention-to-treat analysis. 
Better CRQ-Dyspnoea and CRQ-Fatigue were seen in the intervention group 
(between-group difference-CRQ-Dyspnoea 0.4 units; CI 0.1 to 0.7; p=0.005, and 
CRQ-Fatigue 0.4 units; CI 0.1 to 0.7; p=0.014). Exertional breathlessness intensity 
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(difference -0.8 units; CI -1.4 to -0.2; p=0.013) and breathlessness unpleasantness 
(difference -1.2 units; CI -1.7 to -0.6; p=0.001) also improved. 

Interpretation: An 8-week BIS improved CRQ-Mastery, Dyspnoea and Fatigue, 
exertional breathlessness intensity and unpleasantness in people with severe 
COPD. 

Keywords: COPD Exacerbations; Palliative Care; Perception of 
Asthma/Breathlessness. 
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Abstract 

Background: The impact of delays to diagnosis for individuals presenting with 
chronic breathlessness is unknown. We investigated the time to diagnosis after 
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presenting with chronic breathlessness and associations with future unplanned 
hospitalisation and mortality. 

Methods: A retrospective cohort study using the UK Clinical Practice Research 
Datalink involving adults with a first recorded code for breathlessness and no pre-
existing cardiorespiratory disease. Adjusted Cox regression was used to investigate 
the associations with unplanned hospitalisation and mortality during all follow-up 
and within 2 years after the first code of breathlessness between those with and 
without a diagnosis, and using landmark analysis for time to diagnosis. 

Results: 66 909/101 369 (66%) of adults with a first recorded code for 
breathlessness received an explanatory diagnosis during a median 5 years of 
follow-up. 43 394 (43%) of adults received an explanatory diagnosis within 2 years 
and had a higher risk (HR (95% CI)) of unplanned hospitalisation (1.25, 1.19 to 1.31) 
and mortality (1.84, 1.42 to 2.38) in the subsequent 2 years compared with adults 
without a diagnosis. In those with a recorded diagnosis, waiting ≥6 months was 
associated with increased mortality (6-24 months: 3.33 (2.13 to 5.20); ≥24 months: 
13.30 (8.98 to 19.80)). 

Conclusion: We describe better outcomes in adults coded for breathlessness 
without subsequent explanatory diagnoses. In adults with an explanatory diagnosis, 
waiting ≥6 months for a diagnosis was associated with reduced survival. Diagnostic 
pathways for chronic breathlessness need to differentiate between these two 
groups and achieve earlier diagnosis in those at higher risk. 

Keywords: Asthma; Bronchiectasis; COPD epidemiology; Clinical Epidemiology; 
Interstitial Fibrosis; Symptom Assessment. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a common lung 
disease causing airflow obstruction and breathing problems. Despite the current 
advances in the treatment of COPD, exercise intolerance remains a challenge, 
impacting quality of life and increased morbidity. Cardiopulmonary exercise testing 
(CPET) is a non-invasive test with concomitant gas exchange analysis that provides 
a thorough assessment of exercise physiology, involving the integrative respiratory, 
cardiovascular, muscle and metabolic responses to exercise, and, thus providing 
insights into exercise limitation mechanisms. This review hypothesizes that CPET 
offers prognostic value in COPD and can be used to evaluate the response to 
several therapeutic interventions. 

Aim: To investigate the clinical usefulness of CPET in assessing exercise tolerance, 
disease progression and therapeutic outcomes in COPD patients. 

Methods: This this systematic literature review was conducted to analyse studies 
published between 2020 and 2024 on the role of CPET in COPD management. 
Studies were reviewed focusing on CPET's prognostic value, its correlation with 
disease severity, and its impact on therapeutic strategies. The quality of the 
selected studies was assessed by using PRISMA guidelines. 

Results: As a result, CPET-integrated monitoring supports as a valuable tool for 
evaluating exercise intolerance in COPD, with parameters such as peak oxygen 
uptake (V̇O2 peak), ventilatory efficiency (V̇E/V̇CO2 slope), and dynamic 
hyperinflation correlating with disease severity and prognosis. According to studies 
a V̇O2 peak value below 15 mL kg-1 min-1 is associated with increased mortality risk 
and hospitalizations. Undoubtedly, CPET-derived thresholds for ventilatory and 
cardiovascular limitations remain an invaluable tool for COPD diagnosis and 
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management, and contribute to optimizing rehabilitation strategies and 
pharmacological interventions. 

Conclusion: CPET provides important information about the pathophysiology of 
exercise intolerance in COPD, helping with personalized treatment planning and risk 
stratification. CPET should be integrated into COPD management guidelines. 

Keywords: cardiopulmonary exercise testing; chronic obstructive pulmonary 
disease; oxygen uptake; pulmonary rehabilitation. 
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Abstract 

This study describes clinical profiles of acute heart failure (AHF) patients from the 
Heart Failure Registry of Patient Outcomes (HERO) study and evaluates the 
prognostic impact of chronic obstructive pulmonary disease (COPD). HERO 
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enrolled 5,620 hospitalized AHF patients (November 2017 to 2018); 4,428 were 
followed. Primary endpoint: composite all-cause death or heart failure (HF) 
readmission. Secondary endpoints included all-cause death, HF readmission, and 
cardiovascular death. Patients were stratified by COPD status. Clinical 
characteristics were compared. Adjusted multivariate Cox regression estimated 
hazard ratios (HRs) with 95% confidence intervals (CIs) for COPD's impact on 
outcomes. Kaplan-Meier analysis (log-rank test) compared time-to-event data; 
sensitivity analyses were performed. Of 4,428 patients, 405 (9.2%) had COPD. COPD 
patients were older, more often male, had lower education, higher smoking rates, 
and received care predominantly in secondary hospitals. They had lower body mass 
index (BMI), higher heart rate, elevated hemoglobin (Hb), higher New York Heart 
Association (NYHA) class IV prevalence, but lower N-terminal pro-B-type natriuretic 
peptide (NT-proBNP). Hypertension, diabetes, and coronary artery disease were less 
frequent; hyponatremia was more common. Use of renin-angiotensin-aldosterone 
system (RAAS) inhibitors, β-blockers, statins, and diuretics was significantly lower 
in the COPD group. After adjustment, COPD independently predicted higher risks 
for the composite endpoint (HR = 1.38, 95% CI: 1.17 to 1.62, p <0.001), HF 
readmission (HR = 1.26, 95% CI: 1.02 to 1.55, p = 0.047), cardiovascular death (HR = 
1.38, 95% CI: 1.09 to 1.74, p = 0.008), and all-cause death (HR = 1.40, 95% CI: 1.15 to 
1.72, p = 0.001). Survival curves showed early and widening separation, indicating 
worse COPD outcomes. COPD independently increases adverse outcome risk in 
AHF patients. These individuals often present with poorer baseline health, leading 
to unfavorable prognosis. Integrated multidisciplinary care and individualized 
treatment are crucial to improve survival. 

Keywords: acute heart failure; chronic obstructive pulmonary disease; comorbidity; 
prognosis. 
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Abstract 

Background: In the UK, an estimated 15% of asthma patients have concurrent 
chronic obstructive pulmonary disease (COPD), yet the underlying causes and 
mechanisms remain largely unexplored. This study aimed to investigate the roles of 
both ambient air pollution and genetic susceptibility in the progression from asthma 
to COPD. 

Methods: 46 832 participants with asthma were recruited from the UK Biobank 
during the baseline period (2006-2010). Particulate matter with a diameter of 2.5 μm 
(PM2.5) and nitrogen dioxide (NO2) were estimated at baseline address using land-
use regression models. Air pollution score reflected joint exposure to air pollution. 
Polygenic risk score was calculated using novel genetic signals identified for 
coexistence of asthma+COPD. Cox proportional hazards regression analysis was 
employed to quantify the risks of both ambient air pollution and genetic scores on 
incident COPD among asthmatics, adjusting for covariates. 

Results: Over a median follow-up of 10.84 years, 3759 participants with asthma at 
baseline developed COPD. For an IQR increase in PM2.5 and NO2, the HR for 
developing COPD was 1.07 (95% CI: 1.02 to 1.11) and 1.10 (95% CI: 1.04 to 1.15), 
respectively. Adverse effects could be observed at concentrations as low as 8 
µg/m3 for PM2.5 and 12 µg/m3 for NO2. A significant multiplicative interaction was 
identified between ambient air pollution and genetic susceptibility. Individuals with 
the highest genetic risk score exhibited the greatest risk, with an HR of 1.13 (95% 
CI: 1.05 to 1.22) per IQR increase in air pollution score (P interaction <0.05). 

Conclusions: Ambient air pollution is strongly associated with progression from 
asthma to comorbidity COPD, particularly among individuals with high genetic risk. 

Keywords: Asthma Epidemiology; Asthma Genetics; COPD epidemiology; Clinical 
Epidemiology. 
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Abstract 

Objective: To test and compare the capability of three multimorbidity-based models 
to predict outcomes in early childhood among infants born with extremely low birth 
weight (<1000g, ELBW). 

Study design: Participants included 8,332 surviving ELBW infants born 2010-2020 in 
North America who contributed follow-up data at 24-months corrected age to the 
Vermont Oxford Network. Neonatal morbidities included: bronchopulmonary 
dysplasia (BPD), grade 3-4 intraventricular hemorrhage (IVH), periventricular 
leukomalacia, stage 3-4 retinopathy of prematurity (ROP), late infection, necrotizing 
enterocolitis, and spontaneous intestinal perforation. Outcomes included: 1) 
developmental delay (Bayley score <70 in ≥1 domain), 2) rehospitalization, and 3) 
therapeutic service use. We compared three gestational age-adjusted risk models 
with the following predictors: 1) morbidity count, 2) count of three morbidities (BPD, 
IVH, ROP), and 3) multimorbidity-based latent classes. 
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Results: Thirty five percent of the study sample had ≥2 neonatal morbidities. Most 
(64%) received ≥2 therapeutic services, 36% were re-hospitalized, and 19% had 
developmental delay at 24-months. Morbidity counts and multimorbidity-based 
latent classes were associated with increased risk for poor 24-month outcomes 
compared with no morbidity. However, the predictive ability of all three models was 
modest (area under the receiver operating curve=0.66). 

Conclusions: Neonatal multimorbidity is common among ELBW infants and 
associated with later health and developmental outcomes. However, diagnosis-
based multimorbidity risk models have poor prognostic ability. More robust 
characterization of multimorbidity symptom severity, physiologic impact, and 
environmental correlates may improve the clinical utility of future risk models. 

Keywords: multimorbidity; neurodevelopment; prematurity; risk prediction. 
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Abstract 

Background: Cardiometabolic multimorbidity (CMM)-the co-occurrence of diabetes, 
cardiovascular disease, and related conditions-is a growing global health burden. 
Identifying risk factors across its developmental trajectory is critical for targeted 
prevention. 

Methods: We conducted a systematic review and meta-analysis to quantify risk 
factors for the incidence and progression of CMM across five transitions: health → 
first cardiometabolic disease (FCMD), FCMD→CMM, CMM→death, FCMD→death, 
and health→death. For incidence, we used conventional random-effects meta-
analysis to estimate pooled odds ratios (ORs). For disease progression, we applied 
Bayesian multi-state meta-analysis to estimate pooled hazard ratios (HRs). 
Subgroup analyses were performed to assess heterogeneity. 

Results: Nine modifiable risk factors were identified for CMM incidence. Metabolic 
factors (overweight: OR=1.82, obesity: OR=3.13, hypertension: OR=2.05) and 
socioeconomic determinants (low income: OR=1.24, living alone: OR=1.58) showed 
the strongest associations. Depression (OR=1.70) and behavioral factors (smoking, 
physical inactivity, alcohol use) further increased risk. Trajectory analyses revealed 
stage-specific drivers: overweight/obesity drove transitions from healthy to FCMD 
(OR=1.69) and FCMD to CMM (OR=1.36), while smoking showed escalating effects 
across stages (health→FCMD: OR=1.22; FCMD→CMM: OR=1.37; CMM→death: 
OR=1.83). Alcohol use and physical inactivity increased mortality risk (13-28 %). 
Heterogeneity primarily stemmed from outcome measurement methods (i.e., 
objective vs. self-reported) and CMM composition. 

Conclusion: CMM prevention requires stage-specific prioritization: early weight 
management, hypertension control and depression intervention to mitigate 
incidence; smoking cessation to curb progression; and intensified lifestyle 
interventions targeting smoking and alcohol cessation in established CMM. This 
evidence underscores the need for dynamic, trajectory-informed interventions to 
reduce the CMM burden. 

Keywords: Cardiometabolic multimorbidity; Disease trajectory; Risk factors; Stage-
specific prevention; Systematic review and meta-analysis. 
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Abstract 

The progressive aging of the Italian population and the increasing prevalence of 
multimorbidity and frailty call for a reorganization of health and social care services. 
In this paper we aim to critically examine Ministerial Decree 77/2022, within Mission 
6 of the National Recovery and Resilience Plan, which establishes new models and 
standards for community-based care and offers an unique opportunity to deliver 
care that is closer to people's homes, fostering a holistic approach that combines 
clinical expertise, social support, and technological innovation. The reform places 
Community Houses and Health Districts at the core of integration between 
hospitals, general practitioners, and social services. The care of frail older adults 
relies on population stratification through validated tools, such as the Primary Care 
Frailty Index (PC-FI), and on the development of individualized care plans that 
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integrate multidisciplinary interventions. Although general practitioners remain 
central in the health care system, geriatricians may play a pivotal role in 
multidimensional assessment, pharmacological management, health promotion, 
and the coordination of care teams. Telemedicine and digital tools support 
continuity of care and ensure traceability of clinical processes. Indicators of 
accessibility, equity, appropriateness, acceptability, and effectiveness are 
proposed, including the use of Patient-Reported Outcome and Experience Measures 
proposed for the evaluation of its impact. The reform's success will depend on 
overcoming methodological and operational barriers, reducing regional disparities, 
and ensuring that clinical expertise, social support, and technological innovation 
deliver measurable benefits for frail older adults. 

Keywords: Community care; Community house; Frailty; Geriatrician; Older persons; 
Primary care physician. 
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Abstract 

Background: When patients with multimorbidity (≥ 2 chronic diseases) are 
diagnosed with cancer, their adherence to non-cancer medications declines. 
Nonadherence in this patient population has been linked to an increased risk of 
disease progression, hospitalization, and death. However, the reasons for declines 
in adherence are not well understood. 

Objective: To qualitatively explore barriers and facilitators of chronic medication 
adherence among patients with multimorbidity and active cancer. 

Design: Semi-structured interviews conducted in March-November 2023. 

Participants: Adults aged ≥ 50 years with 2+ chronic conditions and cancer 
diagnosed within the past year and under active treatment at one large academic 
health system. We used purposive sampling to include balanced numbers of 
advanced (stage 3-4) and non-advanced (stage 1-2) cancers, and perceived change 
in chronic medication adherence after cancer diagnosis (same/better vs. worse). 

Approach: We asked participants to describe medication adherence barriers and 
facilitators, and experiences balancing cancer and non-cancer symptoms, 
medications, and medical appointments. We analyzed transcripts using applied 
thematic analysis. 

Key results: We interviewed 20 participants. The majority were female (14/20), had 
breast cancer (8/20) or lung cancer (6/20), and took 3+ medications (12/20). Half had 
stage 3-4 disease. Three themes emerged. First, participants felt forced to prioritize 
among their diseases, medications, and appointments. Many focused their energy 
on their cancer, putting management of their chronic diseases on pause. Second, 
participants' trust in caregivers, medical teams, and their own self-confidence 
influenced their motivation to adhere to medications. Third, adherence was 
logistically difficult and depended on drug side effects, drug-disease interactions, 
drug-drug interactions, and conflicting recommendations from cancer and non-
cancer care teams. 

Conclusions: Patients with cancer and multimorbidity must manage the demands of 
their cancer and non-cancer treatments simultaneously and navigate relationships 
with multiple healthcare professionals whose recommendations may conflict. 
Interventions are needed to address barriers to adherence in this population. 

Keywords: cancer; medication adherence; multimorbidity; nonadherence. 
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Free article 

Abstract 

Background: The Charlson Comorbidity Index (CCI) quantifies multimorbidity, but 
its link to erectile dysfunction (ED) remains underexplored. 

Methods: Using data from the National Health and Nutrition Examination Survey 
(NHANES), our study investigated the association between CCI and ED. Our 
analysis involved weighted multivariate regression, subgroup analyses, restricted 
cubic spline (RCS) analyses, and propensity score matching (PSM) analyses. 

https://pubmed.ncbi.nlm.nih.gov/41364401/#references
https://pubmed.ncbi.nlm.nih.gov/41364401/
https://pubmed.ncbi.nlm.nih.gov/41222099/
https://pubmed.ncbi.nlm.nih.gov/41222099/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chen+X&cauthor_id=41222099
https://pubmed.ncbi.nlm.nih.gov/?term=41391543%2C41390099%2C41388459%2C41369843%2C41364401%2C41222099%2C40683537%2C39025660&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Lin+J&cauthor_id=41222099
https://pubmed.ncbi.nlm.nih.gov/?term=41391543%2C41390099%2C41388459%2C41369843%2C41364401%2C41222099%2C40683537%2C39025660&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Liu+B&cauthor_id=41222099
https://pubmed.ncbi.nlm.nih.gov/?term=41391543%2C41390099%2C41388459%2C41369843%2C41364401%2C41222099%2C40683537%2C39025660&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Liu+L&cauthor_id=41222099
https://pubmed.ncbi.nlm.nih.gov/?term=41391543%2C41390099%2C41388459%2C41369843%2C41364401%2C41222099%2C40683537%2C39025660&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jiang+W&cauthor_id=41222099
https://pubmed.ncbi.nlm.nih.gov/?term=41391543%2C41390099%2C41388459%2C41369843%2C41364401%2C41222099%2C40683537%2C39025660&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Xie+R&cauthor_id=41222099
https://pubmed.ncbi.nlm.nih.gov/?term=41391543%2C41390099%2C41388459%2C41369843%2C41364401%2C41222099%2C40683537%2C39025660&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://doi.org/10.1080/13685538.2025.2581661
https://dx.doi.org/10.1007/s11606-025-09941-5
https://libkey.io/libraries/2561/pmid/41364401


Results: Among the 2295 adults included in this study, 863 (37.6%) were diagnosed 
with ED. Weighted multivariate regression analyses revealed a significant positive 
association between the CCI and the risk of ED. Each additional point on the CCI 
was associated with a 32% higher risk of ED (OR 1.32, 95% CI 1.18-1.47). 
Furthermore, when participants were categorized into two groups based on CCI 
scores (CCI = 0 and CCI ≥ 1), the risk of ED was notably higher for those with CCI ≥ 
1, showing a 122% increased risk compared to those with CCI = 0 (OR 2.22, 95% CI 
1.62-3.05). Sensitivity analyses, including subgroup analyses and PSM, consistently 
supported the strong positive correlation between the CCI and ED. 

Conclusion: Our study indicates that a higher CCI is positively correlated with an 
increased risk of ED, suggesting that lower CCI scores are associated with lower 
risk of ED. 

Keywords: Charlson comorbidity index; National Health and Nutrition Examination 
Survey; cross-sectional study; erectile dysfunction. 
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Abstract 

Background: The number of chronic diseases in a patient may change over time, 
but how multimorbidity developmental trajectories affect subsequent cognitive 
decline remains unknown. 

Methods: Data were drawn from eight waves (2004-2018) of the English Longitudinal 
Study of Ageing (ELSA) and the Health and Retirement Study (HRS), involving 5300 
and 4357 participants, respectively. Group-based trajectory modeling was used to 
identify multimorbidity trajectories over six years (2004-2010) according to ten 
chronic diseases. We performed linear mixed-effects models to investigate the 
association between multimorbidity trajectories and subsequent cognitive decline 
in global cognition and three cognitive domains, including memory, executive 
function, and orientation. 

Results: Three multimorbidity trajectories (low-stable, moderate-increasing, and 
rapid-increasing) were identified in two cohorts. Compared to the low-stable 
trajectory group, the moderate-increasing trajectory group exhibited faster declines 
in memory [pooled β = -0.027 standard deviation (SD)/year, 95 % confidence interval 
(CI): -0.044 to -0.011], orientation (pooled β = -0.036 SD/year, 95 % CI: -0.066 to -
0.006), and global cognition (pooled β = -0.043 SD/year, 95 % CI: -0.084 to -0.002). 
Furthermore, the rapid-increasing trajectory group was associated with steeper 
declines in memory (pooled β = -0.049 SD/year, 95 % CI: -0.084 to -0.015), executive 
function (pooled β = -0.044 SD/year, 95 % CI: -0.065 to -0.022), orientation (pooled β 
= -0.077 SD/year, 95 % CI: -0.116 to -0.037), and global cognition (pooled β = -0.138 
SD/year, 95 % CI: -0.211 to -0.065). 

Limitations: Limited by the structure of questionnaire, some of the information was 
derived by self-report, which may lead to recalling bias. 

Conclusions: Both moderately and rapidly increased multimorbidity are associated 
with accelerated cognitive decline among older people. Multimorbidity surveillance 
and management might help to delay the decline rate of cognition. 

Keywords: Cognitive decline; Cognitive function; ELSA; HRS; Multimorbidity 
trajectories; Older people. 
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Abstract 

Purpose: Airway mucus plugs are driven by eosinophilic inflammation and 
considered an important treatable trait in severe asthma. However, whether 
mepolizumab, an antibody that suppresses the interleukin-5 pathway and 
eosinophilic inflammation, can remove mucus plugs remains unclear. The purpose 
of this study is to evaluate whether mepolizumab treatment could reduce the extent 
of mucus plugs on computed tomography (CT), and whether changes in mucus 
plugs were associated with changes in symptoms and pulmonary function following 
the treatment. 

Patients and methods: This retrospective study included consecutive patients with 
severe asthma who underwent an asthma control test (ACT), spirometry, and chest 
CT before and after treatment with mepolizumab at three Japanese hospitals. The 
mucus plug score (MPS) and total airway count (TAC) were quantified by CT. 

Results: Thirty-one (15 male) patients were included in this analysis. Their baseline 
(pre-mepolizumab) median age, ACT, CT-measured MPS, and TAC were 67 years, 19 
points, 7 points, and 232, respectively. Baseline MPS was significantly correlated 
with forced expiratory volume in one second (FEV1) and TAC (R= -0.39 and R= -0.71, 
respectively). After treatment with mepolizumab (median 466 days later), median 
ACT and MPS were 23 points and 1 point, respectively, significantly improved from 
baseline (both P<0.001). Changes in MPS were significantly correlated with changes 
in ACT and FEV1 (R= - 0.47 and R= - 0.68, respectively). Furthermore, a higher 
baseline MPS was significantly associated with greater changes in ACT and FEV1 
(R= 0.41 and R= 0.47, respectively). 

Conclusion: In this study, mepolizumab treatment coincided with a decrease in 
MPS, although a direct causal relationship could not be established. Nevertheless, 
the observed associations between higher baseline MPS and ACT improvement 
suggest the potential utility of MPS as a biomarker for biological treatment. 
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Abstract 

Background: Inhibition of thymic stromal lymphopoietin (TSLP) improves asthma 
control but the relationships between airway TSLP levels and clinical and 
immunologic features of asthma are unclear. 

Objective: To determine associations between airway TSLP, disease control, and 
airway remodeling in asthma. 

Methods: We measured TSLP protein in sputum from mild-moderate asthma 
patients (University of California San Francisco cohort, n=137), moderate-severe 
patients (Severe Asthma Research Program-3 cohort, n=397), and healthy controls 
(n=95). We explored how sputum TSLP levels relate to measures of lung function 
and exacerbations, airway inflammation, and lung image-based measures of mucus 
plugging and airway remodeling. 

Results: The upper 95th centile value for sputum TSLP concentration in health was 
1.6 pg/mL, and 16% of the UCSF cohort and 33.5% of the SARP cohort had TSLP 
concentrations above this value. High sputum TSLP levels occurred most often in 
severe asthma patients showing clinical traits typical of type 2 inflammation. There 
was considerable overlap between subgroups who were high for TSLP and high for 
eosinophilic inflammation. High sputum TSLP levels were associated with a strong 
sputum cell gene expression profile for type 2 immune responses and a weak 
expression for type 1 responses. High sputum TSLP levels were also associated 
with high sputum MUC5AC expression, and high scores for mucus plugging, air 
trapping and other measures of airway remodeling on CT lung scans. 

Conclusion: High levels of airway TSLP in asthma are associated with more severe 
asthma, predominantly type 2 airway immune responses, and with mucus plugging, 
air trapping and airway remodeling. 

Clinical implication: High airway TSLP levels occur in severe asthma patients with a 
type 2-high endotype despite treatment with corticosteroids, providing rationale for 
treatment with anti-TSLP or other type 2 directed biologics. 

Capsule summary: A subset of asthma patients with severe disease has high airway 
TSLP levels despite high-dose inhaled corticosteroids, and these patients have 
predominant airway type 2 immune responses, increased mucus plugging, air 
trapping, and airway remodeling. 

Keywords: TSLP; mucus plugging; thymic stromal lymphopoietin; type 2 immune 
responses. 
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Abstract 

Background: Chronic rhinosinusitis with nasal polyps (CRSwNP) is a type 2 
inflammatory disease often associated with asthma. The global airway hypothesis 
suggests bidirectional inflammatory interactions between upper and lower airways. 
Mepolizumab, an anti-IL-5 therapy, treats conditions systemically, while functional 
endoscopic sinus surgery (FESS) primarily addresses sinonasal disease and can 
improve asthma control. The combined effect on airway outcomes remains unclear. 
This study evaluated the global airway hypothesis with objective measures and 
targeted therapies. 

Objective: To investigate the impact of mepolizumab, with or without FESS, on 
airway inflammation, lung function, and symptom burden in severe CRSwNP with or 
without asthma. 

Methods: In this RCT, 58 patients received either mepolizumab alone or combined 
with FESS. Inflammation and symptom outcomes were analyzed in blood, nose, and 
bronchi at baseline, six, and 12 months. Patients were stratified by baseline 
inflammatory subgroup. 

Results: Both groups showed improvements in FEV1% (MepoFESS: +3.4%, p = 
0.010; Mepo Only: +3.5%, p = 0.015), FVC% (MepoFESS: +3.7%, p < 0.001; Mepo 
Only: +2.9%, p = 0.009), inflammation markers (FeNO, blood eosinophils, nasal 
polyp eosinophils), and all patient-reported outcomes. MepoFESS produced greater 
gains in nasal polyp score, nasal congestion, and overall symptom burden. Lung 
function and systemic inflammation improved similarly in both groups. 

Conclusions: Mepolizumab improves upper and lower airway outcomes in CRSwNP. 
FESS adds localized benefits in sinonasal symptom control without further impact 
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on lower airway inflammation. Findings support a comprehensive approach 
targeting systemic and local type 2 inflammation in global airway disease. 

Keywords: biologics treatment; chronic rhinosinusitis with nasal polyps; functional 
endoscopic sinus surgery; global airway hypothesis; type 2 inflammation. 
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Abstract 

Background: Poorly controlled pediatric asthma increases morbidity, reduces 
quality of life, and raises healthcare use. Caregiver education on asthma and 
medication use is essential for control. In Vietnam, pediatric asthma services are 

https://pubmed.ncbi.nlm.nih.gov/41395863/#references
https://pubmed.ncbi.nlm.nih.gov/41395863/
https://pubmed.ncbi.nlm.nih.gov/41390740/
https://pubmed.ncbi.nlm.nih.gov/41390740/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Le+TH&cauthor_id=41390740
https://pubmed.ncbi.nlm.nih.gov/?term=41399491%2C41397482%2C41395863%2C41390740%2C41388885%2C41388798%2C41387235%2C41386689%2C41386477%2C41382008%2C41381225%2C41378720%2C41376460%2C41372919%2C41372581%2C41371716%2C41366757%2C41366093%2C41363211%2C41362087%2C41342580%2C41309286%2C41285477%2C41125389%2C41047245%2C41047239%2C40555499%2C40306950&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bui+NQ&cauthor_id=41390740
https://pubmed.ncbi.nlm.nih.gov/?term=41399491%2C41397482%2C41395863%2C41390740%2C41388885%2C41388798%2C41387235%2C41386689%2C41386477%2C41382008%2C41381225%2C41378720%2C41376460%2C41372919%2C41372581%2C41371716%2C41366757%2C41366093%2C41363211%2C41362087%2C41342580%2C41309286%2C41285477%2C41125389%2C41047245%2C41047239%2C40555499%2C40306950&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Le+MH&cauthor_id=41390740
https://pubmed.ncbi.nlm.nih.gov/?term=41399491%2C41397482%2C41395863%2C41390740%2C41388885%2C41388798%2C41387235%2C41386689%2C41386477%2C41382008%2C41381225%2C41378720%2C41376460%2C41372919%2C41372581%2C41371716%2C41366757%2C41366093%2C41363211%2C41362087%2C41342580%2C41309286%2C41285477%2C41125389%2C41047245%2C41047239%2C40555499%2C40306950&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Le+DK&cauthor_id=41390740
https://pubmed.ncbi.nlm.nih.gov/?term=41399491%2C41397482%2C41395863%2C41390740%2C41388885%2C41388798%2C41387235%2C41386689%2C41386477%2C41382008%2C41381225%2C41378720%2C41376460%2C41372919%2C41372581%2C41371716%2C41366757%2C41366093%2C41363211%2C41362087%2C41342580%2C41309286%2C41285477%2C41125389%2C41047245%2C41047239%2C40555499%2C40306950&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tran+LC&cauthor_id=41390740
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tran+LC&cauthor_id=41390740
https://pubmed.ncbi.nlm.nih.gov/?term=41399491%2C41397482%2C41395863%2C41390740%2C41388885%2C41388798%2C41387235%2C41386689%2C41386477%2C41382008%2C41381225%2C41378720%2C41376460%2C41372919%2C41372581%2C41371716%2C41366757%2C41366093%2C41363211%2C41362087%2C41342580%2C41309286%2C41285477%2C41125389%2C41047245%2C41047239%2C40555499%2C40306950&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://doi.org/10.1080/02770903.2025.2603331
https://doi.org/10.1002/alr.70073
https://libkey.io/libraries/2561/pmid/41395863


centralized at tertiary centers, limiting access for many families. Telemedicine may 
help bridge these gaps. 

Objectives: To evaluate the effectiveness of telemedicine education on asthma 
control in children with uncontrolled asthma and its impact on caregiver knowledge, 
attitudes, and children's MDI technique. 

Methods: We conducted a pragmatic randomized clinical trial among children aged 
4-16 years with uncontrolled asthma. Participants were randomized 1:1, stratified by 
age and sex, to receive either a structured educational video call or a brief 
scheduling call. Changes in C-ACT/ACT scores, caregiver knowledge, caregiver 
attitudes, and children's MDI technique were compared between groups. A 
multivariable generalized linear model was used to identify factors associated with 
improvement in asthma control. 

Results: Baseline characteristics were comparable between groups. At a median 
follow-up of 5 weeks (IQR 4-8), C-ACT scores were higher in the intervention than 
control group (median 25.0 vs 19.5, P < 0.001), with mean change exceeding the 
minimal clinically important difference. Caregiver knowledge and attitudes and 
children's MDI technique also improved more in the intervention group (P < 0.001 
for all). In multivariable models, telemedicine education was independently 
associated with greater improvement in asthma control (β = 4.24, 95% CI: 2.64-
5.85, P < 0.001). 

Conclusion: Telemedicine-based education improved asthma control and caregiver-
related outcomes and may serve as an effective supportive strategy where access 
to pediatric asthma services is limited. 

Keywords: asthma control; caregivers; pediatrics; randomized controlled trials; 
telemedicine. 
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Abstract 

Objective: To systematically evaluate the association between asthma and the risk 
of venous thromboembolism (VTE), including pulmonary embolism (PE) and deep 
vein thrombosis (DVT).Data Sources: PubMed, Embase, Web of Science, and the 
Cochrane Library were searched for relevant studies published up to May 
2025.Study Selection: Observational studies (cohort, case-control, and cross-
sectional) reporting the association between asthma and VTE, PE, or DVT with 
available odds ratios (ORs) or hazard ratios and 95% confidence intervals (or data to 
calculate them) were included. 

Results: The meta-analysis revealed a significant association between asthma and 
increased risk of VTE. Patients with asthma had a 2.41-fold higher odds of PE (OR = 
2.41, 95% CI:1.77-3.27), 1.56-fold higher odds of DVT (OR = 1.56, 95% CI:1.49-1.63), 
and 1.61-fold higher odds of overall VTE (OR = 1.61, 95%:CI 1.45-1.77). Cohort 
studies showed the strongest association (OR = 4.21, 95% CI 2.56-6.92). Subgroup 
analysis by region indicated the highest risk in Asia (OR =3.19, 95% CI:2.06-4.96), 
followed by America (OR = 2.24, 95% CI:1.55-3.24) and Europe (OR = 1.64, 95% 
CI:1.49-1.81). 

Conclusion: Asthma is significantly associated with an elevated risk of PE, DVT, 
and VTE, with particularly strong associations observed in cohort studies and Asian 
populations. These findings highlight the need for further research into underlying 
mechanisms and whether optimized asthma management can reduce thrombotic 
risk. 

Keywords: asthma;deep vein thrombosis;venous thromboembolism;pulmonary 
embolism;risk factors; meta-analysis. 
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Abstract 

The allergy and asthma epidemic in urban societies following World War II is mostly 
caused by changes in the environment, diet and lifestyle. Disconnection of urban 
populations from the wider environment has reduced the protective factors building 
up immunological resilience. The European Academy of Allergy and Clinical 
Immunology (EAACI) guidelines on greenness impact on allergy and asthma follow 
the Grading of Recommendations, Assessment, Development and Evaluation 
(GRADE) approach and provide eight recommendations encouraging greenness 
exposure to support immune health. Controlled follow-up studies are still scarce, 
and the strength of evidence is generally low or moderate at best. For primary 
prevention of allergy and asthma, most of the evidence indicates beneficial effects. 
Exposure is also useful for secondary prevention. Asthma patients may feel better 
and need less medication by combining green space exposure with physical 
activity. During the high-pollen season, effective seasonal medication is necessary 
for patients with pollen allergy. In urban planning, implementing appropriate green 
infrastructure and easy access to green space promotes immune health and 
reduces risks of air pollution and heatwaves. These EAACI guidelines are the first 
recommendations highlighting the importance of urban green spaces on immune 
health and call for prioritising innovative research in this field. 

Keywords: allergic rhinitis; asthma; atopic dermatitis; biodiversity; climate change; 
green space; greenness; guidelines; nature loss; nature‐based solutions. 
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Abstract 

Aim: Interleukin (IL)-33 and thymic stromal lymphopoietin (TSLP) released in the 
airways are believed to be associated with a greater risk of childhood-onset asthma. 
The aim of this study was to measure the release of IL-33 and TSLP into the airways 
of children and young people (CYP) during asthma attacks and compare these 
alarmin-cytokine levels with stable disease patients and non-asthmatic controls. 

Methods: We conducted a prospective observational case-control feasibility study, 
where we measured the levels of IL-33 and TSLP using high sensitivity 
immunoassays in the airways of children and young people (CYP) during asthma 
attacks, stable disease patients and non-asthmatic control individuals. 

Results: Median concentrations of sputum IL-33 and TSLP from acute asthmatics 
were 3.4 and 17.7 times higher, respectively, in acute asthmatics compared to stable 
asthmatic children. Sputum IL-33 and TSLP were not different in the stable asthma 
group compared to non-asthmatic controls. 
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Conclusion: IL-33 and TSLP were significantly elevated during acute severe asthma 
attacks and could potentially drive further airway inflammation and remodelling 
during asthma attacks in children. Results support further clinical evaluation of anti-
TSLP and anti-IL-33 biologic therapeutics for preventing or reducing the frequency 
of asthma attacks in children. 

Keywords: IL‐33; TSLP; airway epithelium; alarmin; asthma; biomarker; 
exacerbation; paediatric; phenotyping. 
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Abstract 

Background: Limited research exists on when to use epinephrine (adrenaline) or 
activate emergency medical services (EMS) during acute allergic reactions in 
community settings. This contributes to suboptimal patient care, including both the 
underuse and overuse of epinephrine, as well as potentially unnecessary 
emergency department visits. 

Objective: To develop consensus recommendations for administering epinephrine 
and activating EMS during acute allergic reactions. 

Methods: From January 2024 to May 2025, we assembled a 34-member international 
panel of experts to develop clinical scenarios reflecting varying severity levels 
within and across organ systems, candidate modifiers that may lower the threshold 
for epinephrine administration (e.g., history of asthma), and candidate EMS 
activation recommendations. In Phase 1, the panel engaged in a modified Delphi 
process to reach consensus on these outputs. In Phase 2, we tested each 
consensus modifier by embedding it into scenarios where epinephrine was not 
recommended or lacked consensus, to assess potential impacts on treatment 
decisions. 

Results: The expert panel developed 24 clinical scenarios, 9 candidate modifiers, 
and 12 candidate EMS activation recommendations. During the first phase, 21 
statements reached consensus to recommend epinephrine, 2 reached consensus 
not to recommend it, and 1 did not reach a consensus. There were 5 consensus 
modifiers and 10 consensus EMS activation recommendations. In the second 
phase, 2 of the 15 clinical scenarios reached consensus to recommend epinephrine 
administration. 

Conclusion: We developed consensus recommendations for administering 
epinephrine and activating EMS during acute allergic reactions in community 
settings. Integrating them into technology-based decision support tools may 
enhance reaction management, improve patient outcomes, optimize healthcare 
utilization, and empower patient and caregiver self-efficacy. 

Clinical implications: We developed consensus recommendations for administering 
epinephrine (adrenaline) and activating emergency services during acute allergic 
reactions in the community. The care recommendations account for the range of 
severity and the dynamic nature of reactions. They can be integrated into patient-
facing technologies to enhance reaction management and improve outcomes. 

Keywords: acute allergic reactions; adrenaline; anaphylaxis; anaphylaxis action 
plans; emergency department; emergency medical services; epinephrine; 
epinephrine delivery devices. 

Copyright © 2025. Published by Elsevier Inc. 
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Abstract 

Background: Frailty is prevalent among older adults and exerts a significant impact 
on their quality of life. The present study aims to analyze the current status of frailty 
in older adults with chronic obstructive pulmonary disease (COPD) as well as its 
influencing factors, thereby providing evidence-based support for clinical treatment 
and nursing practices. 

Methods: Older patients with COPD admitted to our hospital from January 2024 to 
April 2025 were included in this study. Patients with concurrent asthma or 
interstitial lung disease (ILD) were excluded to minimize confounding. Clinical data 
were collected, and frailty was assessed within 24 h of admission (when patients 
were clinically stable). Correlation analysis and multivariate logistic regression 
analysis were conducted to identify the influencing factors of frailty in older patients 
with COPD. 

Clinical trial number: not applicable. 

Results: A total of 224 older adults with COPD were enrolled in the study, among 
whom 68 (30.36%) were robust (normal state), 84 (37.50%) were pre-frail, and 72 
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(32.14%) met the criteria for frailty. Correlation analysis showed that age(r = 0.602), 
GOLD stage(r = 0.596), and COPD duration(r = 0.558), serum interleukin-6(r = 0.534) 
and serum hemoglobin concentration(r=-0.579) were correlated with the frailty of 
older adults with COPD (all p < 0.05). Multivariate logistic regression analysis 
indicated that age (OR = 1.809, 95%CI: 1.233 ~ 2.195), GOLD stage (OR = 2.456, 
95%CI: 1.977 ~ 2.850), and COPD duration (OR = 1.768, 95%CI: 1.104 ~ 1.993), serum 
interleukin-6 (OR = 1.454, 95%CI: 1.113 ~ 2.006) and serum hemoglobin 
concentration (OR = 0.675, 95%CI: 0.225 ~ 0.901) were the influencing factors of the 
frailty of older adults with COPD (all p < 0.05). 

Conclusion: The prevalence of frailty is relatively high in older adults with COPD. 
Clinically, targeted interventions and nursing care should be carried out for factors 
that influence the frailty in older adults with COPD. 

Keywords: COPD; Care; Clinical; Frailty; Nursing; Older adult. 
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Abstract 

Background: Chronic bronchitis affects up to 40% of individuals with COPD and 
may serve as an early predictor of the disease and development of COPD. We 
investigated the prevalence, risk factors, and clinical outcomes associated with 
chronic bronchitis in three low- and middle-income countries (LMICs). 

Methods: We conducted a population-based study of adults aged ≥40 years in 
Bhaktapur (Nepal), Lima (Peru), and Nakaseke (Uganda). Chronic bronchitis was 
defined as a productive cough several days per week for over four weeks. 
Multivariable log-binomial regression identified risk factors and outcomes 
associated with chronic bronchitis. 

Results: Among 9664 participants (mean age 56.2 years, 51.0% male, 66.9% ever 
smokers), chronic bronchitis prevalence was 9.7%, with 31.5% of those also having 
COPD. Significant risk factors included older age (adjusted RR=1.54 per 19.8 years, 
95% CI 1.4-1.7), male sex (1.18, 1.05-1.34), prior tuberculosis (1.45, 1.14-1.83), prior 
asthma diagnosis (2.11, 1.84-2.42), pack-years of tobacco use (1.16 per 10 pack-
years, 1.14-1.18), family history of chronic respiratory diseases (1.69, 1.50-1.91), 
second-hand smoke exposure (1.45, 1.28-1.64), lower socioeconomic status quartile 
(1.22,1.07-1.39), and indoor biomass exposure (1.45, 1.13-1.64). Participants with 
chronic bronchitis experienced more breathlessness, worse respiratory health 
(higher St. George's Respiratory Questionnaire scores), and higher hospitalization 
rates (all p<0.001). 

Conclusions: Chronic bronchitis is common in LMIC settings and is associated with 
multiple modifiable risk factors, including second-hand smoke, biomass exposure, 
and prior respiratory disease. Addressing these factors may reduce disease burden 
and improve quality of life. 

Copyright ©The authors 2025. For reproduction rights and permissions contact 
permissions@ersnet.org. 
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Abstract 

Background: In the modern medical landscape, artificial intelligence (AI) is 
becoming an increasingly common tool for the diagnosis and management of 
chronic pathologies. Chronic rhinosinusitis (CRS) comprises a significant part of 
the practice of otolaryngology and thus provides ample opportunity for AI 
optimization of diagnosis and management. 

Objective: With increasing interest in AI, this scoping review aims to map the 
current landscape of AI applications in CRS, identifying trends, gaps, and future 
opportunities. 

Methods: A comprehensive literature search was performed in the following 
databases from inception-April 2024: Ovid MEDLINE, Ovid EMBASE, Web of 
Science, and The Cochrane Library. Studies retrieved were then screened for 
eligibility. The inclusion criteria included studies whose methods included the use 
of any form of AI for the diagnosis or management of chronic rhinosinusitis. Any 
studies that were non-English language publications, publications older than 2003, 
studies analyzing acute rhinosinusitis, and studies involving pediatric populations 
were excluded. Discrepancies were resolved by consensus. 

Results: 573 records were screened, with 49 studies included in the final review. 
The studies were qualitatively analyzed according to the type of AI used, study 
objectives, application of AI, training variables for AI in CRS, and AI accuracy 
reporting. Commonly used forms of AI included deep learning (36.7%), neural 
networks (24.5%), convolutional neural networks (10.2%), and random forest models 
(6.1%). The majority (55%) of studies were focused on applying AI to the diagnosis 
of CRS. The remaining studies used AI to predict prognostic outcomes in CRS 
(29%) and to assess patient response to treatment or inform patient treatment plans 
(12%). Some studies aimed to identify biomarkers or clinical variables for the 
diagnosis or prognosis of CRS (37%), while others used AI to subtype CRS (33%) or 
assess radiologic characteristics using AI (20%). CT imaging, tissue or blood 
eosinophil counts, clinical or demographic patient characteristics, histopathology 
characteristics, blood and tissue cytokines, and nasal endoscopy findings were all 
variables used to train the AI models. Classification metrics and regression metrics 
were used to assess AI model performance. 
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Conclusions: AI is a promising tool in the management of CRS, though it remains in 
its early stages. Current applications show significant progress in diagnosis, 
subtyping, and prognosticating in CRS, but there are few studies that analyze the 
utility of AI for surgical planning, economic evaluation, or interactive clinical tools. 
This review underscores the potential of AI for transforming an otolaryngologist's 
approach to CRS. 

Keywords: asthma; chronic rhinosinusitis; rhinitis; rhinosinusitis; sinusitis. 
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Background: Poor air quality due to smoke from distant wildfires is a growing risk 
for the Northeastern United States, a region largely unaffected by these events until 
recently. Despite this emerging threat, few studies have examined the effect of 
wildfire smoke on respiratory health in this region. We investigated the association 
between wildfire smoke exposure and pediatric asthma control in Vermont and 
upstate New York. 

Methods: We extracted data from the electronic health records of youth aged 3-21 
years diagnosed with asthma within a single regional healthcare system and 
included three clinical measures of asthma control: Test for Respiratory and 
Asthma Control in Kids (3-4 years), Asthma Therapy Assessment Questionnaire (5-
21 years), and the National Heart, Lung and Blood Institute (NHLBI) asthma control 
guidelines (3-21 years). We first compared asthma control in the smoke-affected 
summer of 2023 to the largely unaffected summers of 2022 and 2024 using 
regression models, controlling for pollen exposure. We then obtained airborne 
particulate matter (PM2.5) values within ZIP codes and used regression models to 
investigate the association between asthma control and PM2.5 during the smoke-
affected summer of 2023. 

Results: The study sample included 1,217 encounters (mean age 9.1 ± 4.4 years, 
57% male). Asthma control was significantly worse in the severely smoke-affected 
summer of 2023 versus 2022 for two of the three clinical measures but was not 
different between 2023 and 2024 for any of the clinical measures. Within summer 
2023, there were no significant associations between ZIP code-level PM2.5 and 
asthma control for any of the three clinical measures. 

Conclusions: Wildfire smoke exposure in the Northeast was associated with 
decreased asthma control in this pediatric population, though not consistently 
across years and all clinical measures. As climate change drives longer and more 
intense wildfire seasons, continued monitoring is needed to understand the impact 
on pediatric respiratory health in this historically low-exposed region. 

Keywords: Asthma; Asthma control; Climate change; PM2.5; Particulate matter; 
Pediatrics; Planetary health; Wildfire. 
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Abstract 

Introduction: Fractional exhaled nitric oxide (FeNO) is an important type 2 (T2) 
asthma biomarker. Home-based FeNO monitoring can provide longitudinal data 
better reflecting the variable nature of T2 inflammation versus single-point data. We 
sought to compare longitudinal mean FeNO and variability (CV) in relation to 
asthma control, and to compare detection rate of T2FeNO inflammation at diagnostic 
(≥ 40 ppb in GINA 1) and on-treatment (≥ 25 ppb in GINA 2-5) cutoffs during home 
versus clinic measurements. 

Methods: This was an observational study with once-daily home-based FeNO 
(Vivatmo me) and symptom diary in patients with asthma of different GINA steps 
performed over 3 months. Clinic FeNO, forced expiratory volume in 1 s (FEV1), and 
5-item asthma control questionnaire (ACQ-5) scores were also collected at two 
visits (enrolment/study end). 

Results: We enrolled 85 patients (n = 23 step 1, n = 37 steps 2-3, and n = 25 steps 4-
5). Mean FeNO over 3 months was highest in uncontrolled steps 4-5 (p = 0.006), and 
FeNO variability in steps 2-3 (p = 0.046). Subjects with optimal control (ACQ < 0.75 
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both visits) had comparable mean FeNO values, but fewer patients with CV above 
the median vs. suboptimally controlled patients (39.1% vs. 54.1%; p = 0.03). In GINA 
1, FeNO CV was lower in optimally controlled patients (p = 0.10). Mean FeNO was 
higher on symptomatic asthma days, particularly in step 1 (p = 0.002), with similar 
trends during loss of asthma control phases. Home FeNO increased the detection 
rate of T2FeNO inflammation at a diagnostic cutoff (≥ 40 ppb, step 1) from 8.7% (clinic 
FeNO) to 47.8% of subjects, and of on-treatment T2FeNO inflammation in GINA steps 
2-3 and 4-5 from 58.3% to 83.3%, and 64% to 96%, respectively. 

Conclusion: Home-based FeNO provides important information about airway 
inflammation, distinct and complementary to symptom control. Detection of 
T2FeNO inflammation is facilitated at all GINA steps at diagnostic and 
predictive/prognostic cutoffs, with important implications for management and 
diagnosis. 

Trial registration: German Clinical Trial Register (DRKS) DRKS00029118, registered 
July 1, 2022. 

Keywords: Asthma; Asthma control; Biomarker; Diagnosis; Digital companion; 
Exhaled nitric oxide; Home monitoring; Inflammation monitoring; Type 2 
inflammation. 
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Abstract 

A large proportion of patients (40-60%) with severe asthma present with persistent 
airway obstruction (PAO). Patients with severe eosinophilic asthma (SEA) and PAO 
appear to be an underrepresented group in clinical guidance, despite being 
associated with considerable healthcare and economic burden. High levels of 
eosinophils drive airway inflammation, obstruction and hyperresponsiveness, 
which are key characteristics of SEA and can increase the risk of PAO and 
subsequent irreversible worsening of lung function. Available clinical and real-world 
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data must examine the effectiveness of biologic treatment targeting SEA in PAO to 
identify any data gaps that might help further define such patients and optimise 
their management. However, clinical trials of SEA frequently exclude the enrolment 
of patients with PAO. Eosinophils are activated and recruited to airways in response 
to different cytokines, particularly interleukin-5 (IL-5), produced via a complex 
molecular and cellular cascade. A few studies evaluating the effectiveness of 
benralizumab and mepolizumab were able to identify cohorts of patients with SEA 
and PAO who had a significant response to these IL-5/Rα-targeted biologics. PAO in 
patients with SEA represents a distinct clinical entity, one which could be referred 
to as "persistent eosinophilic airway obstruction". Patients with persistent 
eosinophilic airway obstruction are likely to be responsive to targeted biologic 
treatment, although additional clinical studies and real-world data are needed to 
further assess treatment efficacy and safety in this population and provide guidance 
to clinical practice. 
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Abstract 

Background: Asthma exacerbations are acute episodes associated with worsening 
symptoms and lung function decline. In children, diagnosis and monitoring rely 
largely on clinical judgment and measures of large airway function, which may 
overlook peripheral airway involvement. Tests of small airway function, such as 
forced expiratory flow between 25% and 75% of vital capacity (FEF25-75) and 
impulse oscillometry (IOS), may offer additional physiological insights. The aim of 
this systematic review is to evaluate the evidence supporting the use of small 
airway tests during pediatric asthma exacerbations. 

Main body: The protocol was registered on PROSPERO, and this systematic review 
followed established methodology. Electronic databases searched included 
MEDLINE (Ovid), EMBASE (Ovid), CINAHL (EBSCOhost), and CENTRAL (Cochrane 
Library). The search strategy combined subject headings and keywords relating to 
asthma exacerbations and small airway function (e.g.,'asthma exacerbation', 'small 
airway dysfunction', 'impulse oscillometry'). Eligible studies included observational 
studies and randomised controlled trials assessing small airway tests during 
paediatric asthma exacerbations (aged <18 years). Risk of bias was assessed using 
appropriate validated tools according to study design. Thirty-five studies met 
inclusion criteria. Thirty-one studies reported FEF25-75; four studies reported IOS 
parameters, including one that also included multiple-breath washout (MBW). Most 
studies found that small airway indices were impaired during exacerbations and 
improved after treatment. In many cases, FEF25-75 and IOS parameters (R5-R20, 
AX) showed greater relative change than forced expiratory volume in one second 
(FEV1), and small airways dysfunction persisted longer despite clinical recovery. All 
IOS studies achieved high feasibility in acute settings. No study evaluated whether 
small airway tests could be used to direct clinical management. 

Conclusion: Physiological tests of small airway function appear feasible during 
acute paediatric asthma exacerbations and may detect abnormalities not captured 
by FEV1. However, no included studies evaluated whether incorporating these 
indices altered management or improved outcomes. While these tests show 
promise for future diagnostic or monitoring use, further validation in larger cohorts 
is needed before routine implementation. 

Systematic review registration: PROSPERO 2025 CRD42025623062. Available 
from:https://www.crd.york.ac.uk/PROSPERO/view/CRD42025623062. 
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Abstract 

This is a protocol for a Cochrane Review (intervention). The objectives are as 
follows: To evaluate the clinical effectiveness and safety of high-flow nasal cannula 
(HFNC) oxygen therapy compared with conventional oxygen therapy for the 
management of asthma exacerbations in children and adults. We will also explore 
potential equity implications, including differences in access to and outcomes of 
HFNC oxygen therapy across diverse healthcare settings and populations. 
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Abstract 

Background: Asthma remission has recently emerged as an aspirational treatment 
goal, yet its definition remains inconsistent across studies and expert groups. The 
absence of a standardized framework hampers its application in clinical practice 
and research, particularly in Korea where biologics use is rapidly increasing. This 
study aimed to establish a consensus definition of clinical remission in severe 
asthma among Korean experts. 

Methods: A two-round modified Delphi survey, followed by a focused third round, 
was conducted among 28 board-certified pulmonologists from the Korean Academy 
of Tuberculosis and Respiratory Diseases (KATRD). The questionnaire consisted of 
6 domains and 27 items. Responses were analyzed using agreement rates, 
interquartile ranges, and content validity ratios to determine consensus levels. 

Results: Consensus was reached on defining clinical remission as a composite of 
no exacerbations, no systemic corticosteroid use, sustained symptom control (ACT 
≥20 on at least three occasions over 12 months), and stabilization and optimization 
of pulmonary function while on maintenance treatment. Experts agreed that 
pulmonary function should be assessed based on clinical judgment rather than 
absolute thresholds. Complete remission was additionally defined as fulfilling all 
clinical remission criteria with normalization of type 2 inflammation (blood 
eosinophils <300/μL and FeNO <25 ppb). 

Conclusion: This Delphi consensus provides a regionally relevant and pragmatic 
framework for defining remission in severe asthma. These statements may help 
guide clinical practice, inform guideline development, and support future research 
on remission as a treatment goal. 

Keywords: Delphi survey; clinical remission; severe asthma. 
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Abstract 

Introduction: Severe asthma (SA) is a heterogenous disease with multiple clinical 
phenotypes. 'Early atopic asthma' is the predominant phenotype in children with 
SA. This phenotype is also identified in adults with SA. However, the role of 
immunoglobulin E (IgE)-mediated allergy in SA is still under debate. 

Areas covered: This review summarizes current evidence linking IgE-mediated 
sensitization to SA. Electronic search was realized in Medline and PubMed 
databases by using the following terms: 'severe asthma,' 'IgE-mediated' associated 
with 'environmental allergens,' 'aeroallergens,' 'house dust mites,' 'pollens,' 'pets,' 
'moulds,' 'cockroach,' 'food allergy,' 'drug allergy,' 'venom allergy,' 'atopic 
dermatitis,' 'eczema,' 'anaphylaxis.' Exposure to most aeroallergens of SA patients 
with atopy is associated with an increased risk of severe exacerbations. Children 
with food allergy have more severe asthma, poor symptoms control, and a high 
hospitalization rate. More limited evidence exists for the other IgE-mediated 
conditions and SA. 

Expert opinion: IgE-mediated pathways play central role in the pathogenesis of 
various allergic diseases, including asthma. However, the allergic burden seems to 
be more important in children with SA than in adults. Future research may provide a 
better understanding of the role of IgE-mediated allergy in SA and coexisting 
allergic diseases with improvement in their clinical outcomes. 

Keywords: Aeroallergens; anaphylaxis; drugs-allergies; food-allergies; severe 
asthma; venoms-allergies. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is an often-
progressive respiratory disease associated with disabling breathlessness. 
Breathlessness intervention services (BIS), which coach patients to self-manage 
breathlessness using non-pharmacological strategies, are effective in a variety of 
populations, including those with cancer and serious respiratory disease. This 
study aimed to compare the impact of the Westmead Breathlessness Service in 
people with moderate to severe COPD. 

Methods: We analysed 113 participants randomised (1:1) with moderate/severe 
COPD (forced expiratory volume in 1 s (FEV1)/forced vital capacity <0.70 and 
FEV1 ≤60% predicted) and disabling breathlessness (modified Medical Research 
Council (mMRC) Breathlessness Score ≥2) to either an 8-week intervention 
involving breathing techniques, handheld fan use, exercise, energy conservation, 
dietetic advice (n=54) or 8-week wait-list control group (n=59). The primary outcome 
was change in Chronic Respiratory Questionnaire (CRQ) Mastery of breathlessness 
subscale. Secondary outcomes included change in other CRQ subscales (Fatigue, 
Emotion and Dyspnoea), exertional breathlessness intensity/unpleasantness (0-10 
Numerical Rating Scale Score), anxiety and depression. Difference in change over 8 
weeks between groups was compared using ANCOVA; p<0.05 statistically 
significant. 

Findings: Participants were aged 70.9 (±8.5) years, 50% female, mean FEV1 =0.8 L 
(±0.3 L; 34% predicted), mMRC Breathlessness Score 3 (IQR 3-4). CRQ-Mastery 
improved following intervention compared with control (between-group difference 
0.5 units; 95% CI 0.2 to 0.8; p=0.0262) using modified intention-to-treat analysis. 
Better CRQ-Dyspnoea and CRQ-Fatigue were seen in the intervention group 
(between-group difference-CRQ-Dyspnoea 0.4 units; CI 0.1 to 0.7; p=0.005, and 
CRQ-Fatigue 0.4 units; CI 0.1 to 0.7; p=0.014). Exertional breathlessness intensity 
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(difference -0.8 units; CI -1.4 to -0.2; p=0.013) and breathlessness unpleasantness 
(difference -1.2 units; CI -1.7 to -0.6; p=0.001) also improved. 

Interpretation: An 8-week BIS improved CRQ-Mastery, Dyspnoea and Fatigue, 
exertional breathlessness intensity and unpleasantness in people with severe 
COPD. 

Keywords: COPD Exacerbations; Palliative Care; Perception of 
Asthma/Breathlessness. 
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Abstract 

Background: The impact of delays to diagnosis for individuals presenting with 
chronic breathlessness is unknown. We investigated the time to diagnosis after 
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presenting with chronic breathlessness and associations with future unplanned 
hospitalisation and mortality. 

Methods: A retrospective cohort study using the UK Clinical Practice Research 
Datalink involving adults with a first recorded code for breathlessness and no pre-
existing cardiorespiratory disease. Adjusted Cox regression was used to investigate 
the associations with unplanned hospitalisation and mortality during all follow-up 
and within 2 years after the first code of breathlessness between those with and 
without a diagnosis, and using landmark analysis for time to diagnosis. 

Results: 66 909/101 369 (66%) of adults with a first recorded code for 
breathlessness received an explanatory diagnosis during a median 5 years of 
follow-up. 43 394 (43%) of adults received an explanatory diagnosis within 2 years 
and had a higher risk (HR (95% CI)) of unplanned hospitalisation (1.25, 1.19 to 1.31) 
and mortality (1.84, 1.42 to 2.38) in the subsequent 2 years compared with adults 
without a diagnosis. In those with a recorded diagnosis, waiting ≥6 months was 
associated with increased mortality (6-24 months: 3.33 (2.13 to 5.20); ≥24 months: 
13.30 (8.98 to 19.80)). 

Conclusion: We describe better outcomes in adults coded for breathlessness 
without subsequent explanatory diagnoses. In adults with an explanatory diagnosis, 
waiting ≥6 months for a diagnosis was associated with reduced survival. Diagnostic 
pathways for chronic breathlessness need to differentiate between these two 
groups and achieve earlier diagnosis in those at higher risk. 

Keywords: Asthma; Bronchiectasis; COPD epidemiology; Clinical Epidemiology; 
Interstitial Fibrosis; Symptom Assessment. 
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Abstract 

Background: Oscillometry may provide the feasible and sensitive tool for objective 
remote monitoring of paediatric asthma. 

Methods: Observational study of school-aged healthy, well-controlled and poorly-
controlled asthma performing daily home-based oscillometry for 3-4 months, 
alongside objective measures of asthma control (Asthma Control Questionnaire 
weekly and Asthma Control Test monthly), medication use and exacerbations. Day-
to-day variability calculated as coefficient of variation (CV) for resistance at 5 Hz 
(R5), reactance at 5 Hz (X5) and area under reactance curve (AX). Our objective was 
to examine feasibility, whether day-to-day variability was increased in asthma and 
correlations with asthma control and exacerbation burden. Clinical exacerbation 
patterns were examined using principal component analysis and k-means clustering 
of oscillometry, symptoms, breathing parameters and adherence. 

Results: Feasibility was 74.9±16.0% in health (n=13, 93.7±16.2 days) and 80.6±12.9% 
in asthma (n=42, 101.6±24.9 days; 17 well-controlled and 27 poorly-controlled 
asthma). Increased day-to-day variability in all oscillometry indices occurred in 
asthma versus health (all p≤0.002), with CV R5 the best discriminator (area under 
receiver operating characteristics curve 0.88, p<0.001). CV R5 increased during 
exacerbation and correlated with all asthma control measures and exacerbation 
burden. Correlations remained when examining non-exacerbation oscillometry data. 
Two exacerbation patterns were found based on oscillometry data in the pre-
exacerbation period, characterised by severity of impairment of R5, X5, AX and CV 
R5 (n=12, more severe). Findings were similar using post-exacerbation period 
oscillometry data (n=8, more severe). Symptoms did not differ across exacerbation 
patterns. 

Conclusions: Home-based oscillometry monitoring was highly feasible over 
extended periods in school-aged asthmatics. Day-to-day oscillometry variability was 
increased in asthma compared with health, reflected asthma control and 
exacerbation burden and identified differing exacerbation patterns. 

Keywords: Asthma; Paediatric Lung Disaese; Paediatric asthma; Respiratory 
Measurement. 
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Abstract 

Background: While short-term occupational exposures to many agents are 
associated with increased risk of asthma, the long-term consequences of exposure 
have not been well understood. We investigated the effects of occupational 
exposures over two decades on the incidence of asthma. 

Methods: This population-based, multicentre cohort was assessed at baseline 
(European Community Respiratory Health Survey (ECRHS)1) and followed up twice 
over 20 years (ECRHS2 and ECRHS3). This analysis included data for 5591 
participants with complete work histories and free of asthma at baseline. Incident 
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adult-onset asthma was defined as either an asthma attack, woken by an attack of 
shortness of breath and/or current asthma medication in the last 12 months before 
each timepoint, without asthma at a previous survey. An updated asthma-specific 
job exposure matrix was used to estimate exposures to asthmagens. Adjusted 
Poisson models were fitted with generalised estimating equations to estimate 
asthma incidence. 

Results: Ever high exposure to high molecular weight sensitisers (rate ratio 
(RR)=1.31; 95% CI 1.15 to 1.63), irritants (RR=1.29; 1.09-1.54), biocides (RR=1.42; 
1.12-1.79), only low exposure to low molecular weight sensitisers (RR=1.26; 1.08-
1.47), mites (RR=1.48; 1.12-1.94) and reactive chemicals (RR=1.24; 1.06-1.45) were 
associated with increased incidence of asthma. Asthma incidence also increased 
with ever high or cumulative exposure to these exposures and for specific exposure 
to wood dust, cleaning agents and bleach. The population-attributable fraction for 
adult-onset asthma due to occupational exposures was 18% (16.9-19.4%). 

Conclusion: This strengthens the evidence that occupational exposures to 
sensitisers and chemical irritants contribute substantial risk and a substantive 
attributable fraction of adult-onset asthma. Control of implicated hazardous 
exposures and periodic screening of exposed workers should be considered. 

Keywords: Asthma; Clinical Epidemiology; Occupational Lung Disease. 
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Abstract 

Background: Early-life exposure to antibiotics has been implicated in the disruption 
of gut microbiota development, potentially contributing to the onset of allergic 
diseases in childhood. This systematic review aimed to evaluate the association 
between early antibiotic exposure, gut microbiome alterations, and the risk of 
developing allergic conditions such as asthma, atopic dermatitis, and allergic 
rhinitis. 

Methods: This review followed PRISMA 2020 guidelines. A comprehensive search of 
PubMed, Embase, Web of Science, and the Cochrane Library was conducted up to 
[insert date]. Eligible studies included observational and interventional designs 
involving participants from the prenatal stage to 10 years of age. Data were 
extracted on antibiotic type, exposure timing, microbiome changes, and allergic 
outcomes. Study quality was assessed using the Newcastle-Ottawa Scale for 
observational studies and the Cochrane Risk of Bias tool for randomized trials. 

Results: Fifteen studies involving over 1.5 million children met the inclusion criteria. 
The majority reported that antibiotic exposure during the prenatal period or the first 
two years of life was significantly associated with an increased risk of allergic 
diseases, particularly asthma and atopic dermatitis. Several studies also 
documented alterations in gut microbiota composition, including reduced 
Bifidobacterium and increased Clostridium and Klebsiella spps. Antibiotic type, 
duration, and timing of exposure were key factors influencing microbiota disruption 
and allergy development. 

Conclusion: There is growing evidence that early-life antibiotic exposure may 
predispose children to allergic diseases through gut microbiota disturbances. 
These findings support the cautious use of antibiotics during pregnancy and early 
childhood and underscore the need for further research into microbiota-preserving 
interventions and long-term outcomes. 

Keywords: Allergic diseases; Antibiotics; Asthma; Atopic dermatitis; Children; 
Early-life exposure; Gut microbiome. 
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Abstract 

The allergy and asthma epidemic in urban societies following World War II is mostly 
caused by changes in the environment, diet and lifestyle. Disconnection of urban 
populations from the wider environment has reduced the protective factors building 
up immunological resilience. The European Academy of Allergy and Clinical 
Immunology (EAACI) guidelines on greenness impact on allergy and asthma follow 
the Grading of Recommendations, Assessment, Development and Evaluation 
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(GRADE) approach and provide eight recommendations encouraging greenness 
exposure to support immune health. Controlled follow-up studies are still scarce, 
and the strength of evidence is generally low or moderate at best. For primary 
prevention of allergy and asthma, most of the evidence indicates beneficial effects. 
Exposure is also useful for secondary prevention. Asthma patients may feel better 
and need less medication by combining green space exposure with physical 
activity. During the high-pollen season, effective seasonal medication is necessary 
for patients with pollen allergy. In urban planning, implementing appropriate green 
infrastructure and easy access to green space promotes immune health and 
reduces risks of air pollution and heatwaves. These EAACI guidelines are the first 
recommendations highlighting the importance of urban green spaces on immune 
health and call for prioritising innovative research in this field. 

Keywords: allergic rhinitis; asthma; atopic dermatitis; biodiversity; climate change; 

green space; greenness; guidelines; nature loss; nature‐based solutions. 
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Clinical Immunology and John Wiley & Sons Ltd. 

• 125 references 

Supplementary info 

Grants and fundingExpand 

Full text links 

 

Proceed to details  

Cite 

4 

Review 

  

Int Forum Allergy Rhinol 

•  

•  

•  

. 2025 Dec 11. 

 doi: 10.1002/alr.70078. Online ahead of print. 

The Role of Artificial Intelligence in Chronic Rhinosinusitis: A Scoping Review 

Nicola M Pereira 1, Sarah J Wie 1, Karena Zhao 1, Michelle Demetres 2, Ashutosh 
Kacker 1 

https://pubmed.ncbi.nlm.nih.gov/41388798/#references
https://pubmed.ncbi.nlm.nih.gov/41388798/
https://pubmed.ncbi.nlm.nih.gov/41376460/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Pereira+NM&cauthor_id=41376460
https://pubmed.ncbi.nlm.nih.gov/?term=41402361%2C41390460%2C41388798%2C41376460%2C41368811&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Wie+SJ&cauthor_id=41376460
https://pubmed.ncbi.nlm.nih.gov/?term=41402361%2C41390460%2C41388798%2C41376460%2C41368811&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Zhao+K&cauthor_id=41376460
https://pubmed.ncbi.nlm.nih.gov/?term=41402361%2C41390460%2C41388798%2C41376460%2C41368811&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Demetres+M&cauthor_id=41376460
https://pubmed.ncbi.nlm.nih.gov/?term=41402361%2C41390460%2C41388798%2C41376460%2C41368811&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kacker+A&cauthor_id=41376460
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kacker+A&cauthor_id=41376460
https://pubmed.ncbi.nlm.nih.gov/?term=41402361%2C41390460%2C41388798%2C41376460%2C41368811&filter=dates.2025%2F12%2F9-2025%2F12%2F16&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://doi.org/10.1111/all.70182
https://libkey.io/libraries/2561/pmid/41388798


Affiliations Expand 

• PMID: 41376460 

  

• DOI: 10.1002/alr.70078 

Abstract 

Background: In the modern medical landscape, artificial intelligence (AI) is 
becoming an increasingly common tool for the diagnosis and management of 
chronic pathologies. Chronic rhinosinusitis (CRS) comprises a significant part of 
the practice of otolaryngology and thus provides ample opportunity for AI 
optimization of diagnosis and management. 

Objective: With increasing interest in AI, this scoping review aims to map the 
current landscape of AI applications in CRS, identifying trends, gaps, and future 
opportunities. 

Methods: A comprehensive literature search was performed in the following 
databases from inception-April 2024: Ovid MEDLINE, Ovid EMBASE, Web of 
Science, and The Cochrane Library. Studies retrieved were then screened for 
eligibility. The inclusion criteria included studies whose methods included the use 
of any form of AI for the diagnosis or management of chronic rhinosinusitis. Any 
studies that were non-English language publications, publications older than 2003, 
studies analyzing acute rhinosinusitis, and studies involving pediatric populations 
were excluded. Discrepancies were resolved by consensus. 

Results: 573 records were screened, with 49 studies included in the final review. 
The studies were qualitatively analyzed according to the type of AI used, study 
objectives, application of AI, training variables for AI in CRS, and AI accuracy 
reporting. Commonly used forms of AI included deep learning (36.7%), neural 
networks (24.5%), convolutional neural networks (10.2%), and random forest models 
(6.1%). The majority (55%) of studies were focused on applying AI to the diagnosis 
of CRS. The remaining studies used AI to predict prognostic outcomes in CRS 
(29%) and to assess patient response to treatment or inform patient treatment plans 
(12%). Some studies aimed to identify biomarkers or clinical variables for the 
diagnosis or prognosis of CRS (37%), while others used AI to subtype CRS (33%) or 
assess radiologic characteristics using AI (20%). CT imaging, tissue or blood 
eosinophil counts, clinical or demographic patient characteristics, histopathology 
characteristics, blood and tissue cytokines, and nasal endoscopy findings were all 
variables used to train the AI models. Classification metrics and regression metrics 
were used to assess AI model performance. 

Conclusions: AI is a promising tool in the management of CRS, though it remains in 
its early stages. Current applications show significant progress in diagnosis, 
subtyping, and prognosticating in CRS, but there are few studies that analyze the 
utility of AI for surgical planning, economic evaluation, or interactive clinical tools. 
This review underscores the potential of AI for transforming an otolaryngologist's 
approach to CRS. 

Keywords: asthma; chronic rhinosinusitis; rhinitis; rhinosinusitis; sinusitis. 
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Association between allergic rhinitis and work productivity in a non-clinical setting: 
a cross-sectional study 
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Free article 

Abstract 

Objective: Allergic rhinitis (AR) is a prevalent condition in Japan that negatively 
affects workers by reducing their productivity. However, previous studies primarily 
focused on patients with severe AR symptoms. This exploratory study aimed to 
examine the association between AR, including mild cases, and reduced work 
productivity in the general working population. 

Methods: A questionnaire survey was conducted between March and April 2024, 
recruiting adult workers living in the Kanto region through a healthcare center and 
affiliated companies. Absenteeism, presenteeism, and weekly economic costs were 
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compared between individuals with and without AR. Multiple regression analysis 
was performed to examine the association between AR severity and productivity. A 
causal mediation analysis was also conducted to explore the indirect effects of 
depressive symptoms, positive and negative affect, and sleep quality on the 
association between AR and presenteeism. 

Results: Of the 555 participants, 347 (62.5%) reported having AR, while 208 (37.5%) 
reported not having AR or were unsure. No significant differences were observed in 
absenteeism or presenteeism between the AR and non-AR/unknown groups. In the 
AR group, AR severity was significantly associated with increased presenteeism 
(unstandardized partial regression coefficient B=4.19 [95% confidence interval (CI): 
3.48-4.90], p<0.001). Causal mediation analysis revealed a significant total natural 
indirect effect (TNIE) only for depressive symptoms (TNIE=5.246 [95% CI: 0.059-
10.432], p=0.047). 

Conclusions: In the non-clinical setting, the overall impact of AR on work 
productivity may be limited among Japanese workforces. 

Keywords: absenteeism; depressive symptoms; economic cost; mediation analysis; 
pollen allergy; presenteeism. 

© The Author(s) [2025]. Published by Oxford University Press. 
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Identification of individuals with COPD using biometric voice and cough sound 
features 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD), a major global health 
burden linked to smoking, is frequently underdiagnosed due to low awareness and 
delayed symptom recognition. This study explored the feasibility of non-invasive 
voice and cough sound analysis for COPD identification. 

Methods: In this prospective study, 55 participants (26 with COPD, 29 without) 
underwent pulmonary function testing and provided sociodemographic and clinical 
data. Speech and cough sounds were recorded three times per participant and 
processed using acoustic feature extraction, feature selection via the minimum 
redundancy maximum relevance algorithm, and logistic regression classification. 
Model performance was evaluated using four-fold cross-validation. Statistical 
analysis was conducted with JMP software (p < 0.05). 

Results: The vowel sound/u/showed statistically significant discriminatory ability in 
the mixed-gender cohort, but sensitivity and specificity were both below 80 %, 
indicating limited diagnostic performance. When restricted to male participants, 
both metrics exceeded 80 %, suggesting higher discriminatory power. Smartphone 
recordings yielded comparable accuracy to integrated circuit recorders. Adding 
COPD assessment test scores and smoking history did not improve classification. 

Conclusions: Voice analysis may offer a non-invasive screening approach for 
COPD. However, this study was limited to male participants and a single disease 
target, restricting generalizability. Future research will expand to include related 
respiratory conditions such as bronchiectasis and assess performance across 
sexes and disease types. 

Keywords: COPD screening; Machine learning; Non-invasive biomarker; Voice 
sound analysis. 

Copyright © 2025. Published by Elsevier B.V. 
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Abstract 

This is the 4th edition of the S2k cough Guideline (based on a structured consensus 
among a representative committee) of the German Respiratory Society (DGP) for 
specialists, written by respiratory, internal medicine, allergy, ear-nose-throat, 
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gastroenterology specialists, speech therapists and physiotherapists - accredited 
by their respective scientific societies. Importantly, a patient representative was 
also involved. The Guideline was coordinated under the guidance of a 
representative from AWMF (Association of the Scientific Medical Societies in 
Germany). With regard to specific questions, we intend to supplement the cough 
guideline of the German Society of General and Family Medicine (DEGAM). 
Compared to the earlier versions 1-3 of the DGP cough guideline, which had the 
character of a monograph, the concept of this guidelines is completely new. In a 
modified Delphi process, the authors developed 12 key questions; they were 
answered in the guideline conference and the recommendations were graded 
strong), weak or insufficient on the basis of the available evidence. A brief scientific 
background to the respective questions was then compiled by expert groups of 
authors. In some cases, new diagnostic algorithms were created for acute, subacute 
and chronic cough. The significantly reduced scope and improved overview make 
the guideline easier to use in daily practice. It has also been incorporated into the 
Leila Pro smartphone Application and can be accessed using its convenient 
functions (see https://www.leila.de/de/). 

The Author(s). Published by S. Karger AG, Basel. 
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Abstract 

Background: Chronic bronchitis affects up to 40% of individuals with COPD and 
may serve as an early predictor of the disease and development of COPD. We 
investigated the prevalence, risk factors, and clinical outcomes associated with 
chronic bronchitis in three low- and middle-income countries (LMICs). 

Methods: We conducted a population-based study of adults aged ≥40 years in 
Bhaktapur (Nepal), Lima (Peru), and Nakaseke (Uganda). Chronic bronchitis was 
defined as a productive cough several days per week for over four weeks. 
Multivariable log-binomial regression identified risk factors and outcomes 
associated with chronic bronchitis. 

Results: Among 9664 participants (mean age 56.2 years, 51.0% male, 66.9% ever 
smokers), chronic bronchitis prevalence was 9.7%, with 31.5% of those also having 
COPD. Significant risk factors included older age (adjusted RR=1.54 per 19.8 years, 
95% CI 1.4-1.7), male sex (1.18, 1.05-1.34), prior tuberculosis (1.45, 1.14-1.83), prior 
asthma diagnosis (2.11, 1.84-2.42), pack-years of tobacco use (1.16 per 10 pack-
years, 1.14-1.18), family history of chronic respiratory diseases (1.69, 1.50-1.91), 
second-hand smoke exposure (1.45, 1.28-1.64), lower socioeconomic status quartile 
(1.22,1.07-1.39), and indoor biomass exposure (1.45, 1.13-1.64). Participants with 
chronic bronchitis experienced more breathlessness, worse respiratory health 
(higher St. George's Respiratory Questionnaire scores), and higher hospitalization 
rates (all p<0.001). 

Conclusions: Chronic bronchitis is common in LMIC settings and is associated with 
multiple modifiable risk factors, including second-hand smoke, biomass exposure, 
and prior respiratory disease. Addressing these factors may reduce disease burden 
and improve quality of life. 

Copyright ©The authors 2025. For reproduction rights and permissions contact 
permissions@ersnet.org. 
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Abstract 

Background: Cough is a key symptom of chronic respiratory diseases such as 
asthma, idiopathic pulmonary fibrosis (IPF), chronic obstructive pulmonary disease 
(COPD), and bronchiectasis (BE). Some patients develop chronic cough (CC), 
defined as lasting over eight weeks, yet its characteristics remain unclear. This 
study aimed to characterize CC across different chronic respiratory diseases using 
validated cough assessment tools. 

Methods: This multicenter, prospective cross-sectional study (the COASESS study) 
was conducted at 10 university hospitals. CC was assessed for intensity (numeric 
rating scale, NRS), frequency (cough symptom score, CSS), and quality of life 
(cough assessment tool [COAT], Leicester Cough Questionnaire [LCQ]). Cough 
hypersensitivity was evaluated using the Cough Hypersensitivity Questionnaire 
(CHQ). Age, sex, and smoking status were also recorded. 

Results: Of 303 enrolled patients, 266 with chronic respiratory diseases were 
analyzed. Asthma patients were younger, more often female, and never-smokers, 
while COPD and IPF patients were older male ever-smokers (P < 0.001). COAT, LCQ, 
NRS, and CSS scores differed significantly across diseases, with asthma and IPF 
showing greater symptom burden and poorer quality of life than COPD or BE (P < 
0.001). CHQ total scores were similar across groups, but asthma patients more 
often reported triggers like talking and post-nasal drip. 

Conclusions: This study identified distinct CC characteristics across chronic 
respiratory diseases. Asthma and IPF were associated with greater symptom 
burden, and cough hypersensitivity varied by underlying condition. These findings 
support the need for disease-specific CC assessment and management. 
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Abstract 

Cough is one of the most common yet least quantifiable respiratory symptoms. 
Despite its prevalence-affecting up to 10% of adults worldwide-objective 
measurement remains challenging. Conventional descriptors such as "frequent" or 
"severe" are inherently subjective and poorly reproducible, limiting clinical 
interpretation and standardization. Over the past five decades, technological 
advances have transformed cough assessment from manual counting and 
provocation testing to automated acoustic monitoring and neurophysiologic 
imaging. Modern validated systems such as the Leicester Cough Monitor and 
VitaloJAK™ provide reproducible measures of cough frequency, now accepted as 
regulatory trial endpoints. In contrast, cough intensity remains difficult to capture 
objectively. Physiologic tools including peak cough flow, esophageal manometry, 
and electromyography provide mechanistic insights but are invasive and 
impractical for real-world use. Acoustic amplitude serves as a promising 
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noninvasive surrogate, yet suffers from ambient noise interference and lack of 
cross-device calibration. Functional MRI and experimental brain PET have further 
revealed cortical and subcortical dysregulation underlying cough hypersensitivity, 
reframing chronic cough as a disorder of aberrant sensory processing. However, 
these approaches remain research tools, constrained by cost, accessibility, and 
limited validation. The future of cough assessment lies in integrated, multimodal 
systems that combine physiologic, acoustic, and neuroimaging signals through AI-
based analytics. Such approaches could transform cough into a measurable digital 
biomarker-an objective "fifth vital sign." Realizing this vision will require 
collaborative efforts among clinicians, engineers, and policymakers to ensure 
validation, standardization, and clinical applicability. 

Keywords: Biomarkers; Chronic Cough; Cough; Cough Hypersensitivity Syndrome; 
Monitoring, Physiologic. 
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Abstract 

The P2X3 receptor is an ATP-activated ion channel primarily expressed on 
peripheral sensory neurons. Its activation triggers cough reflex pathways, making it 
an attractive target for treating chronic cough and the discovery of P2X3 receptor 
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antagonist has been a long-term pursuit by academia and pharmaceutical 
companies. However, preliminary antagonists have been hampered by taste 
disturbances or drug-induced liver injury. Our strategy described herein are 
maintaining a moderate selectivity between P2X3 and P2X2/3 receptors and 
replacing the metabolically labile motif with 3-methylbutan-2-ol. These discovery 
efforts lead to the identification of HW091077, a P2X3 receptor antagonist with an 
optimal balance of potency, selectivity, PK and metabolic properties that has 
advanced into clinical trials for the treatment of chronic cough. 

Keywords: ATP-Gated ion channel receptor; Antagonist; Chronic cough; P2X3. 
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Abstract 

Background and aim: Rheumatoid arthritis (RA) is associated with an increased risk 
of interstitial lung disease (ILD) and bronchiectasis. Understanding the prevalence 
of these diseases is essential for timely diagnosis and management. Our aim was to 
estimate the prevalence of ILD and bronchiectasis in RA patients. 

Study design and methods: A systematic literature search was performed on 
PubMed, Embase, and Google Scholar to identify all studies performing HRCT in 
consecutive RA patients. Articles were screened by three independent authors in 
accordance with PRISMA guidelines. Random-effects meta-regression was 
performed to estimate the prevalence according to RA duration and C-reactive 
protein. 

Results: Twenty-four studies comprising 2,532 RA patients were included. The 
estimated prevalence of ILD at the time of RA diagnosis was 8.5% (95% CI: 4.4-
12.5%), increasing by 3.0 percentage points (95% CI: 2.1-3.9%) per year after RA 
diagnosis (P<0.0001, R²=95%). The estimated prevalence of bronchiectasis at RA 
diagnosis was 8.2% (95% CI: 1.6-14.7%), increasing 1.1 percentage points (95% CI: 
0.3-1.9) per year after RA diagnosis (P<0.01, R²=34%). Bronchiectasis prevalence 
was strongly associated with C-reactive protein and increased by 3.1 percentage 
points (95% CI: 0.9-5.4) per unit increase in CRP (mg/dL) (p<0.01, R2=77%) 
Conclusion: Bronchiectasis and ILD are common pulmonary manifestations of RA, 
particularly in patients with long-term disease. Possibly due to the cumulative effect 
of chronic inflammation. Therefore, we suggest HRCT for all patients with 
respiratory symptoms or RA duration exceeding 5 years. This approach may 
facilitate earlier detection of preclinical ILD and timely intervention. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD), a major global health 
burden linked to smoking, is frequently underdiagnosed due to low awareness and 
delayed symptom recognition. This study explored the feasibility of non-invasive 
voice and cough sound analysis for COPD identification. 

Methods: In this prospective study, 55 participants (26 with COPD, 29 without) 
underwent pulmonary function testing and provided sociodemographic and clinical 
data. Speech and cough sounds were recorded three times per participant and 
processed using acoustic feature extraction, feature selection via the minimum 
redundancy maximum relevance algorithm, and logistic regression classification. 
Model performance was evaluated using four-fold cross-validation. Statistical 
analysis was conducted with JMP software (p < 0.05). 

Results: The vowel sound/u/showed statistically significant discriminatory ability in 
the mixed-gender cohort, but sensitivity and specificity were both below 80 %, 
indicating limited diagnostic performance. When restricted to male participants, 
both metrics exceeded 80 %, suggesting higher discriminatory power. Smartphone 
recordings yielded comparable accuracy to integrated circuit recorders. Adding 
COPD assessment test scores and smoking history did not improve classification. 

Conclusions: Voice analysis may offer a non-invasive screening approach for 
COPD. However, this study was limited to male participants and a single disease 
target, restricting generalizability. Future research will expand to include related 
respiratory conditions such as bronchiectasis and assess performance across 
sexes and disease types. 

Keywords: COPD screening; Machine learning; Non-invasive biomarker; Voice 
sound analysis. 
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Aspergillus fumigatus sensitization is associated with high-risk bronchiectasis 
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defined. This study aims to provide the most comprehensive evaluation to date of 
fungal sensitization and its clinical relevance in bronchiectasis using an expanded 
panel of crude and recombinant fungal allergens. 

Research question: What is the prevalence and clinical implications of fungal 
sensitization in bronchiectasis? 

Study design and methods: We conducted an international, multi-centre evaluation 
of fungal sensitization across six tertiary centres in four countries (Singapore, 
Malaysia, United Kingdom and Italy) prospectively recruiting N=277 individuals with 
bronchiectasis. Using a comprehensive, expanded allergen panel including 11 
crude and 24 recombinant fungal allergens (total: 35 allergens and 9,695 individual 
assays), we assessed sensitization responses in relation to clinical characteristics, 
exacerbation frequency and geographic origin. Low baseline exacerbations is 
defined as < 3, and high as ≥ 3 in the preceding 12 months of study recruitment. 

Results: Sensitization to recombinant Aspergillus fumigatus (rAsp f) links to 
bronchiectasis severity. Measurable responses to rAsp f allergens 12, 15, and 17 
associates with severe (hospitalized) exacerbations. particularly in those with low 
baseline exacerbations (low-risk) . 'Sensitized' low-risk individuals demonstrate 
significantly greater disease severity and higher occurrence of bronchiectasis-
COPD overlap (BCO) compared to non-sensitized, low-risk individuals , a 
relationship absent in those with high baseline exacerbations . Polysensitization to 
the same allergens confers further additional risks of severe (hospitalized) 
exacerbations. Notably, sensitized Asians to rAsp f allergens 12, 15, and 17 
demonstrate poorest clinical outcomes with increased symptoms, poorer lung 
function, and severe disease. 

Interpretation: Aspergillus fumigatus sensitization, particularly to rAsp f allergens 
12, 15, and 17 is a clinically significant and potentially treatable trait in 
bronchiectasis. This is of highest relevance in individuals with lower baseline 
exacerbation frequency and Asian descent. 

Keywords: Asian; Aspergillus sensitization; bronchiectasis; exacerbations; fungi. 

Copyright © 2025. Published by Elsevier Inc. 
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The cellular triangle in bronchiectasis: the interplay network and regulatory 
mechanisms of neutrophils, macrophages, and epithelial cells 
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Abstract 

Bronchiectasis is a chronic airway disorder characterized by persistent 
inflammation and structural damage, driven by dynamic interactions among 
neutrophils, macrophages, and epithelial cells. While current therapies-such as 
airway clearance techniques, inhaled antibiotics, and macrolides-provide 
symptomatic and antimicrobial benefits, they remain largely reactive and fail to 
address the underlying inflammatory networks that sustain disease progression. 
This review focuses on the central role of the neutrophil-macrophage-epithelial 
cellular triad in bronchiectasis pathogenesis. We synthesize evidence detailing how 
these cells communicate via cytokines, proteases, and extracellular traps to 
perpetuate a self-amplifying cycle of infection, inflammation, and tissue remodeling. 
By moving beyond a pathogen-centric perspective, this review aims to establish a 
coherent framework for understanding immune-epithelial crosstalk as a driver of 
disease heterogeneity and treatment resistance. Ultimately, we highlight how 
decoding these cellular circuits may reveal novel therapeutic targets capable of 
disrupting disease chronicity and advancing precision management in 
bronchiectasis. 

Keywords: Bronchiectasis; Epithelial cells; Interplay network; Macrophages; 
Neutrophils. 
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Abstract 

Purpose: An artificial intelligence (AI) system for detecting interstitial lung 
abnormalities (ILA) was previously developed but requires external validation. This 
study aimed to examine the robustness across different populations and investigate 
associations between the system outputs and traction 
bronchiectasis/bronchiolectasis severity patterns. 

Materials and methods: CT scans from population-based samples of the Rotterdam 
Study (2018-2019) and the Age Gene/Environment Susceptibility Reykjavik (AGES-
Reykjavik) Study (baseline CT: 2002-2006, follow-up CT: 2007-2011) were used in 
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this secondary analysis of the two cohorts. The AI system calculated ILA probability 
score (AI score) in the range from 0 to 1. Three experienced readers evaluated 
independently all CT scans for ILA, and two chest radiologists assessed traction 
bronchiectasis/bronchiolectasis using the 4-scale traction 
bronchiectasis/bronchiolectasis index (TBI) for severity by consensus. Receiver 
operating characteristic (ROC) analysis and Kruskal-Wallis test were used for 
statistical analysis. 

Results: The system analyzed 932 CT scans of the Rotterdam Study (mean 
participant age, 79.6 years ± 4.3 (SD), 482 women) and 5242 CT scans of the AGES-
Reykjavik Study (mean participant age, 76.4 years ± 5.6, 3032 women), and achieved 
area under the ROC curve of 0.841 (95% CI 0.804, 0.879) and 0.823 (95% CI 0.798, 
0.847), respectively. AI scores correlated with readers' certainty, decreasing from 
unanimous ILA cases to No-ILA cases. Higher baseline AI scores correlated with 
greater severity of traction bronchiectasis/bronchiolectasis (TBI-3: 0.931 [IQR, 
0.911-0.932], TBI-2: 0.738 [IQR, 0.406-0.880], TBI-1: 0.537 [IQR, 0.317-0.761], TBI-0: 
0.250 [IQR, 0.136-0.455]). 

Conclusion: The system demonstrated robust ILA detection performance across 
different populations, with AI scores showing associations with traction 
bronchiectasis/bronchiolectasis severity. 

Keywords: Artificial intelligence; CT; External validation; Interstitial lung 
abnormalities; Machine learning; Traction bronchiectasis/bronchiolectasis. 
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Abstract 

Background: Cough is a key symptom of chronic respiratory diseases such as 
asthma, idiopathic pulmonary fibrosis (IPF), chronic obstructive pulmonary disease 
(COPD), and bronchiectasis (BE). Some patients develop chronic cough (CC), 
defined as lasting over eight weeks, yet its characteristics remain unclear. This 
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study aimed to characterize CC across different chronic respiratory diseases using 
validated cough assessment tools. 

Methods: This multicenter, prospective cross-sectional study (the COASESS study) 
was conducted at 10 university hospitals. CC was assessed for intensity (numeric 
rating scale, NRS), frequency (cough symptom score, CSS), and quality of life 
(cough assessment tool [COAT], Leicester Cough Questionnaire [LCQ]). Cough 
hypersensitivity was evaluated using the Cough Hypersensitivity Questionnaire 
(CHQ). Age, sex, and smoking status were also recorded. 

Results: Of 303 enrolled patients, 266 with chronic respiratory diseases were 
analyzed. Asthma patients were younger, more often female, and never-smokers, 
while COPD and IPF patients were older male ever-smokers (P < 0.001). COAT, LCQ, 
NRS, and CSS scores differed significantly across diseases, with asthma and IPF 
showing greater symptom burden and poorer quality of life than COPD or BE (P < 
0.001). CHQ total scores were similar across groups, but asthma patients more 
often reported triggers like talking and post-nasal drip. 

Conclusions: This study identified distinct CC characteristics across chronic 
respiratory diseases. Asthma and IPF were associated with greater symptom 
burden, and cough hypersensitivity varied by underlying condition. These findings 
support the need for disease-specific CC assessment and management. 

Keywords: Asthma; Bronchiectasis; Chronic Obstructive Pulmonary Disease; 
Chronic cough; Cough Hypersensitivity; Idiopathic pulmonary fibrosis; Structural 
lung diseases. 
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Abstract 

Objectives: Alpha-1-antitrypsin deficiency (AATD) is a rare genetic disorder leading 
to chronic obstructive pulmonary disease (COPD). Emphysema is the major 
structural damage visible on CT scans. However, there is little knowledge on the 
association between other structural abnormalities, such as bronchiectasis (BE), 
airway wall thickening (WT) or mucus plugs (MP), and clinical features. 

Materials and methods: Retrospective study between 2008 and 2022 at one 
University Hospital of Bordeaux on all consecutive AATD patients. Bronchial and 
parenchymal alterations were evaluated with an (artificial intelligence) AI-driven 
Normalized Volume of Airway Abnormalities (NOVAA-CT) scoring system, including 
BE, WT, MP and emphysema quantifications. We evaluated correlations between 
forced expiratory volume in 1-s (FEV1%), dyspnea severity through the mMRC scale 
and the occurrence of at least one exacerbation in the year following CT scan. 

Results: Fifty-two AATD patients were included (median FEV1: 47% (40-65)). CT 
features of BE, WT and MP were present in 100%, 94.2% and 59% of the study 
population, respectively, with a lower versus upper lung predominance (p < 0.05). 
WT (p < 0.001) and BE (p = 0.04) correlated with FEV1% but not mMRC (p ≥ 0.09). 
Conversely, MP did not correlate with FEV1% (p = 0.08) but with mMRC (p = 0.01). 
Emphysema strongly correlated with both FEV1% and mMRC (p < 0.001). In 
multivariate analysis, after adjustment for age, genotype and tobacco consumption, 
the best predictor of exacerbation was WT (OR = 1.12 [1.02-1.22]; p = 0.01). 

Conclusion: This study demonstrates that AI-assisted identification of structural 
airway abnormalities is frequent in AATD patients and carries distinct clinical 
significance. Among them, WT was the most robust predictor of exacerbations. 

Key points: Question Emphysema is the major structural damage in alpha-1-
antitrypsin deficiency (AATD). Clinical associations of bronchial abnormalities such 
as bronchiectasis (BE), mucus plugs (MP) and wall thickness (WT) are lacking. 
Findings Quantitative CT of BE and WT correlated with PFT (p ≤ 0.05), while MP 
correlated with dyspnea scale (p = 0.01). The best predictor of exacerbation was WT 
(OR = 1.12 [1.02-1.24]). Clinical relevance AI-assisted identification of bronchial 
abnormalities is frequent in AATD patients in addition to emphysema alone and 
carries distinct clinical significance. These findings highlight the importance of 
comprehensive CT-based evaluations to better characterize disease phenotype and 
guide clinical management in AATD. 

Keywords: Alpha-1-antitrypsin deficiency; Artificial intelligence; CT scan; Chronic 
obstructive pulmonary disease; Exacerbation. 
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Background: To evaluate the association between pulmonary hypertension and 
hospital admission rates in patients with bronchiectasis. 

Methods: We retrospectively analyzed data from 130 bronchiectasis patients at the 
National Medical Center, Korea (November 2012 to October 2022). Pulmonary 
hypertension was evaluated using high-resolution computed tomography (CT) and 
echocardiography. Patients were categorized into two groups based on the 
diameter of the main pulmonary artery (mPA). Logistic regression analysis was 
performed to identify risk factors associated with hospitalization. 

Results: 40 patients had suspected pulmonary hypertension on echocardiography. 
A higher percentage of patients with an mPA diameter > 29 mm (N=61) had a history 
of previous exacerbations, elevated echocardiographic parameters related to 
pulmonary hypertension, and reduced lung function compared to those with an 
mPA diameter ≤ 29 mm (N=69). In univariate analysis, the hospitalization group 
showed an increased main pulmonary artery (mPA) diameter; PA (mPA to aorta) 
ratio; involvement of lung lobes, cavities, and nodules; and increased systolic 
pulmonary artery pressure and peak tricuspid regurgitation velocity. In multivariate 
analysis, mPA diameter >29 mm (adjusted odds ratio [OR], 2.47; 95% confidence 
interval [CI], 1.14-5.32) and the involvement of more than two lobes (adjusted OR, 
2.57; 95% CI, 1.14-5.77) were significant risk factors for hospitalization. 

Conclusion: CT parameters demonstrated comparable accuracy to models 
incorporating echocardiographic data for predicting hospitalization in 
bronchiectasis patients. 

Keywords: Bronchiectasis; Hospitalization; Main pulmonary artery diameter; 
Pulmonary hypertension. 

Full text links 

 

Proceed to details  

Cite 

9 

J Med Chem 

•  

•  

•  

. 2025 Dec 11;68(23):24869-24889. 

 doi: 10.1021/acs.jmedchem.5c02638. Epub 2025 Nov 27. 

Design, Synthesis, and Biological Evaluation of the Novel Neutrophil Elastase 
Inhibitor CHF-6333 for the Inhaled Treatment of Bronchiectasis 

https://pubmed.ncbi.nlm.nih.gov/41362089/
https://pubmed.ncbi.nlm.nih.gov/41307403/
https://pubmed.ncbi.nlm.nih.gov/41307403/
https://www.e-trd.org/DOIx.php?id=10.4046/trd.2025.0067
https://libkey.io/libraries/2561/pmid/41362089


Elisabetta Armani 1, Andrea Rizzi 1, Daniela Miglietta 1, Irene Bassanetti 1, Francesco 
Amadei 1, Giandomenico Brogin 1, Carmelida Capaldi 1, Fabio Rancati 1, Chiara 
Carnini 1, Sergio Xanxo Fernandez 1, Maurizio Civelli 1, Paola Puccini 1, Marta 
Bellini 1, Andrew Jennings 2, Robert A Heald 2, Lilian Alcaraz 2, Jonathan M 
Sutton 2, Harry Finch 3, Mary Fitzgerald 3, Craig Fox 3, Gino Villetti 1 

Affiliations Expand 

• PMID: 41307403 

  

• DOI: 10.1021/acs.jmedchem.5c02638 

Abstract 

The inhibitors of neutrophil elastase (NE) have long attracted interest for the 
treatment of respiratory diseases. We report the breakthrough of a new potent, 
selective NE inhibitor with a 24 h duration of action: CHF-6333, is currently 
undergoing clinical studies for the inhaled treatment of bronchiectasis (BE). The 
story of the discovery project to identify novel small molecules that inhibit 
extracellular elastase in the lung with prolonged activity is described. Medicinal 
chemistry investigation, supported by docking studies, led to N-quaternary 
compounds with an in vitro profile suitable for inhalatory administration. 
Compound 15 emerged from in vivo pharmacokinetic and pharmacodynamic 
studies, also showing safety and no off-target effects in vitro. Salt screening of 
different counterions, in conjunction with in vivo local irritancy testing, aided in the 
selection of compound 15-xinafoate (CHF-6333). Efficacy in a lung injury model and 
no findings in non-GLP toxicity studies promoted CHF-6333 as a clinical candidate. 
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Abstract 

Background: The impact of delays to diagnosis for individuals presenting with 
chronic breathlessness is unknown. We investigated the time to diagnosis after 
presenting with chronic breathlessness and associations with future unplanned 
hospitalisation and mortality. 

Methods: A retrospective cohort study using the UK Clinical Practice Research 
Datalink involving adults with a first recorded code for breathlessness and no pre-
existing cardiorespiratory disease. Adjusted Cox regression was used to investigate 
the associations with unplanned hospitalisation and mortality during all follow-up 
and within 2 years after the first code of breathlessness between those with and 
without a diagnosis, and using landmark analysis for time to diagnosis. 

Results: 66 909/101 369 (66%) of adults with a first recorded code for 
breathlessness received an explanatory diagnosis during a median 5 years of 
follow-up. 43 394 (43%) of adults received an explanatory diagnosis within 2 years 
and had a higher risk (HR (95% CI)) of unplanned hospitalisation (1.25, 1.19 to 1.31) 
and mortality (1.84, 1.42 to 2.38) in the subsequent 2 years compared with adults 
without a diagnosis. In those with a recorded diagnosis, waiting ≥6 months was 
associated with increased mortality (6-24 months: 3.33 (2.13 to 5.20); ≥24 months: 
13.30 (8.98 to 19.80)). 

Conclusion: We describe better outcomes in adults coded for breathlessness 
without subsequent explanatory diagnoses. In adults with an explanatory diagnosis, 
waiting ≥6 months for a diagnosis was associated with reduced survival. Diagnostic 
pathways for chronic breathlessness need to differentiate between these two 
groups and achieve earlier diagnosis in those at higher risk. 

Keywords: Asthma; Bronchiectasis; COPD epidemiology; Clinical Epidemiology; 
Interstitial Fibrosis; Symptom Assessment. 
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Abstract 

Background: Nocturnal gastro-oesophageal reflux (nGER) is common in people with 
respiratory diseases, but its association with pulmonary abnormalities is not 
known. 

Aim: Investigate the association between nGER and pulmonary abnormalities on 
chest CT in an adult general population. 

Methods: In total, 28 846 individuals from the general population aged 50-64 years 
completed questionnaires and underwent chest CT, in the Swedish 
CArdioPulmonary BioImage Study (www.scapis.org). Participants with nGER 
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symptoms on ≥1 night per week were defined as having nGER. Chest CT was 
evaluated for bronchial wall thickening, bronchiectasis, reticular abnormalities, 
honeycombing, cysts and ground glass opacities. Ever-smoking, current asthma, 
inflammatory bowel disease and autoimmune disease were defined as risk factors 
for pulmonary abnormalities. Analyses were adjusted for sex, age, body mass 
index, education level and study centre. 

Results: The prevalence of nGER was 9.4%. Among participants with risk factors for 
pulmonary abnormalities (n=4004), having nGER was positively associated with 
bronchial wall thickening (adjusted OR (aOR) (95% CI): 1.25 (1.07 to 1.48)) and 
reticular abnormalities (aOR (95% CI): 1.51 (1.04 to 2.17)), but negatively associated 
with cysts (aOR (95% CI): 0.68 (0.48 to 0.97)). Among participants without risk 
factors for CT abnormalities (n=2555), nGER did not relate with pulmonary 
abnormalities. 

Conclusions: In a middle-aged general population, nGER was not associated with 
pulmonary abnormalities on chest CT. However, in the presence of other risk 
factors for pulmonary abnormalities, nGER was associated with bronchial wall 
thickening and reticular abnormalities. Persons with nGER and risk factors for 
pulmonary abnormalities should, therefore, be evaluated for respiratory disease and 
treated appropriately. 

Keywords: Bronchiectasis; Imaging/CT MRI etc; Interstitial Fibrosis. 
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