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Abstract 

Type 2 diabetes is associated with a range of non-cardiovascular non-oncologic 
comorbidities. To move beyond associations and evaluate causal effects between 
type 2 diabetes genetic predisposition and 21 comorbidities, we apply Mendelian 
randomization analysis using genome-wide association studies across multiple 
genetic ancestries. Additionally, leveraging eight mechanistic clusters of type 2 
diabetes genetic profiles, each representing distinct biological pathways, we 
investigate causal links between cluster-stratified type 2 diabetes genetic 
predisposition and comorbidity risk. We identify causal effects of type 2 diabetes 
genetic predisposition driven by distinct genetic clusters. For example, the risk-
increasing effects of type 2 diabetes genetic predisposition on cataracts and 
erectile dysfunction are primarily attributed to adiposity and glucose regulation 
mechanisms, respectively. We observe opposing effect directions across different 
genetic ancestries for depression, asthma and chronic obstructive pulmonary 
disease. Our findings leverage the heterogeneity underpinning type 2 diabetes 
genetic predisposition to prioritize biological mechanisms underlying causal 
relationships with comorbidities. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) patients are 
encouraged to manage exacerbations (acute exacerbation of COPD (AECOPD)) 
through self-management (SM) plans. Since only around half of AECOPD are 
bacterial, and sputum colour correlates with bacterial load, it may help guide 
antibiotic use. This pragmatic randomised controlled trial (RCT) assessed the safety 
and effectiveness of using a sputum colour chart in UK primary care. 

Methods: The multicentre RCT, Colour COPD randomised COPD adults who had ≥2 
AECOPD or ≥1 AECOPD hospital admission in the preceding year. The primary 
objective was to assess the non-inferiority of the Bronkotest sputum colour chart 
compared with usual care, with hospital admission for AECOPD at 12 months as the 
primary outcome. Secondary outcomes included second courses of treatment 
requirement and quality of life (CAT score). Nested substudies examined daily 
symptoms via e-diaries and sputum culture. 

Results: 115 severe COPD patients (global obstructive lung disease(GOLD) D, 54% 
Medical Research Council (MRC) 4 or 5, CAT score 24) were randomised. A trend 
towards more hospital admissions (32% vs 16%, relative risk (RR) 1.95 (0.92-4.18)) 
and increased antibiotic use within 14 days (34% vs 18%, adjusted relative risk 
(aRR) 1.80 (0.85-3.79)) was seen in the colour chart group. From 38 sputum 
substudy patients, 57 samples were received (42 stable, 15 during AECOPD), with 
30% containing potentially pathogenic bacterium (PPB). Purulent sputum was more 
frequent in bronchiectasis, independent of disease state (stable vs exacerbation) or 
PPB presence, suggesting sputum colour alone does not reliably guide antibiotic 
use. 

Conclusion: Under-recruitment precluded definitive conclusions. However, sputum 
colour is unlikely to be a useful addition to COPD SM in primary care. 

Trial registration number: The UK's Clinical Study Registry: ISRCTN14955629 
(https://doi.org/10.1186/ISRCTN14955629; registration date: 11 Number 2020). 

Keywords: COPD Exacerbations; Pulmonary Disease, Chronic Obstructive. 

© Author(s) (or their employer(s)) 2025. Re-use permitted under CC BY. Published 
by BMJ Group. 

https://pubmed.ncbi.nlm.nih.gov/41073133/
https://pubmed.ncbi.nlm.nih.gov/41073133/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gkini+E&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=De+Soyza+J&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Spittle+DA&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ellis+PR&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tearne+S&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tearne+S&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Adab+P&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jordan+R&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bakerly+ND&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Turner+AM&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Turner+AM&cauthor_id=41073133
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-7
https://doi.org/10.1136/bmjresp-2025-003615


Conflict of interest statement 

Competing interests: AMT was funded via her institution from the NIHR HTA for the 
studies described in this report. She has also received funding to attend 
conferences from Boehringer Ingelheim and AstraZeneca, honoraria for talks or 
advisory boards about COPD from AstraZeneca and GlaxoSmithKline and via her 
Institution has received grants for work in COPD from AstraZeneca, Chiesi and 
GlaxoSmithKline. She was on the NIHR HTA prioritisation committee B 01/03/2020-
31/03/2024. EG was funded via her institution from the NIHR HTA for work described 
in this report. ST was funded via her institution from the NIHR HTA for work 
described in this report. PA was funded via her institution from the NIHR HTA for 
work described in this report. RJ was funded via his institution from the NIHR HTA 
for work described in this report. DAS was funded via her institution from the NIHR 
HTA for work described in this report. PRE was funded by the University of 
Birmingham and University Hospitals Birmingham, for his role as an academic 
clinical lecturer, during which he conducted work described in this report. All other 
authors have no competing interest to declare. 

Supplementary info 

Publication types, MeSH terms, SubstancesExpand 

Full text links 

 

Proceed to details  

Cite 

3 

Review 

  

Respir Med 

•  

•  

•  

. 2025 Oct 8:248:108409. 

 doi: 10.1016/j.rmed.2025.108409. Online ahead of print. 

Non-pharmacological interventions for fatigue in patients with chronic obstructive 
pulmonary disease: a systematic review and network meta-analysis 

Xiaona Zhang 1, Jiali Xue 2, Yan Chang 3, Rui Zhang 3, Jie Zhao 3, Xindan 
Li 3, Hongyan Lu 4, Xirui Jiang 5, Fang Yu 3, Pengfei Yang 6 

Affiliations Expand 

https://pubmed.ncbi.nlm.nih.gov/41073133/
https://pubmed.ncbi.nlm.nih.gov/41072774/
https://pubmed.ncbi.nlm.nih.gov/41072774/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Zhang+X&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Xue+J&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chang+Y&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Zhang+R&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Zhao+J&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Li+X&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Li+X&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Lu+H&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jiang+X&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Yu+F&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Yang+P&cauthor_id=41072774
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-6
https://libkey.io/libraries/2561/pmid/41073133


• PMID: 41072774 

  

• DOI: 10.1016/j.rmed.2025.108409 

Abstract 

Background: Fatigue is a common and debilitating symptom in patients with 
chronic obstructive pulmonary disease (COPD). It limits daily activities, lowers 
perceived health, and diminishes the overall quality of life. Although several 
interventions have been demonstrated to alleviate fatigue, the relative effectiveness 
of these interventions remains unclear. 

Objective: To assess and compare the efficacy of various non-pharmacological 
interventions for managing fatigue in patients with COPD, and to provide evidence-
based recommendations for the design of intervention programs. 

Methods: A comprehensive literature search was conducted across MEDLINE, 
Cochrane Library, Web of Science, Embase, CINAHL, CNKI, Wanfang Database, 
CBM, and the VIP Chinese journal full-text database to identify randomized 
controlled trials and quasi-experimental studies evaluating non-pharmacological 
interventions for COPD-related fatigue. The search covered all records from the 
inception of each database up to August, 2025. The network meta-analysis was 
conducted using Stata 16.0 and Addis 1.16.8 software. 

Results: The analysis included 35 studies involving 2565 patients with COPD and 
examined 12 distinct non-pharmacological interventions. Results from the network 
meta-analysis demonstrated that acupressure [standardized mean difference (SMD) 
= -20.58, 95 %CI (-36.35, -5.19), P < 0.05], aerobic exercise [SMD = -12.80, 95 %CI (-
22.96, -2.57), P < 0.05], pulmonary rehabilitation [SMD = -20.07, 95 %CI (-32.61, -6.98), 
P < 0.05], and progressive muscle relaxation [SMD = -16.99, 95 %CI (-28.83, -5.57), P 
< 0.05] were significantly effective in alleviating COPD-related fatigue. Ranking 
probability analysis further suggested that acupressure (0.25) was the most 
effective intervention, followed by pulmonary rehabilitation (0.19) and progressive 
muscle relaxation (0.15). The sensitivity analysis indicated that the ranking 
probability of acupressure was influenced by the quasi-experimental studies. 

Conclusion: Pulmonary rehabilitation and progressive muscle relaxation therapy 
provide significant therapeutic advantages and should be prioritized as key non-
pharmacological strategies for managing fatigue in patients with COPD. 

Trial registration: INPLASY registration number: 202290072. 

Keywords: Advanced care planning; Chronic obstructive pulmonary disease; 
Fatigue; Network meta-analysis; Non-pharmacological intervention; Palliative care. 
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Abstract 

Rationale: Mucus plug formation and chronic bronchitis are manifestations of 
mucus pathology in chronic obstructive pulmonary disease. Identifying gene 
expression changes related to mucus pathology could provide insight into its 
pathogenesis. 

Objectives: To investigate gene expression changes in individuals with mucus 
plugs, identify related biological pathways, and assess whether mucus plug-related 
gene expression associates with clinical features of other mucus pathologies. 

Methods: We studied 290 participants from the Detection of Early Lung Cancer 
Among Military Personnel 2 study with mainstem bronchial brush bulk RNA-
sequencing data (n = 204 discovery, n = 86 validation). We scored mucus plugging 
based on the number of lung segments with mucus plugs identified on chest 
computed tomography scans and used correlative analysis to identify differentially 
expressed genes and examine their association with chronic bronchitis symptoms. 
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Results: 76 participants (37%) in the discovery set had mucus plugs. Differentially 
expressed genes were broadly epithelial- or immune-related. Epithelial-related 
genes show decreased expression of genes involved in cilia maintenance and 
microtubule function and increased expression of genes related to epithelial 
maintenance and protection. Expression patterns of epithelial-related genes are 
associated with chronic bronchitis symptoms. Immune-related genes are enriched 
for innate and adaptive pathways. Expression of immune genes varies by lung 
function and was more weakly associated with mucus plugs than that of epithelial-
related genes. Findings were replicated in an independent validation set. 

Conclusion: Several distinct gene expression patterns are linked to the presence of 
mucus plugs, highlighting biological pathways involved in mucus pathophysiology. 
Variability in gene expression suggests a spectrum of mucus pathophysiology 
contributes to mucus plugs and chronic bronchitis symptoms. 

Keywords: COPD; mucus dysfunction; transcriptomics. 
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Abstract 

Purpose of review: To provide an overview of current indications for lung 
transplantation (LTx) in COPD patients, to describe the different transplantation 
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options, to compare the outcome of COPD and alpha1-antitrypsin deficiency (AATD) 
patients versus non-AATD COPD patients and to discuss the possible 
complications, also specifically related to COPD, AATD patients and the 
transplantation procedure. 

Recent findings: Some 30-50% of all lung LTx worldwide are performed in COPD 
patients, with the majority being operated via double lung transplantation (DLTx). 
Unilateral lung transplantation (SLTx) remains an option, depending on the donor 
availability and the center's experience. The mean survival after LTx for COPD 
remains somewhat lower compared to other underlying diseases, especially after 
SLTx, which may lead to specific complications such as native lung hyperinflation 
and development of a native lung cancer. 

Summary: LTx for end-stage COPD remains an accepted treatment modality in 
selected patients, which increases the QOL and the survival. The global 5-year 
survival is around 60%; somewhat better for AATD, compared to non-AATD COPD 
and after DLTx compared to SLTx. The best procedure of choice remains a matter 
for further discussion, although most centers prefer to perform DLTx, certainly in 
patients with underlying AATD. 

Keywords: alpha1 antitrypsin deficiency; chronic obstructive pulmonary disease; 
double lung; lung transplantation; single lung. 

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved. 
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Abstract 

Background: Persistent chronic airway inflammation and progressive airflow 
limitation are typical features of chronic obstructive pulmonary disease (COPD). 
Emerging evidence indicates that small airway dysfunction (SAD) plays a critical 
role in driving the sustained pathological progression of COPD. Preserved ratio 
impaired spirometry (PRISm) represents a spirometric pattern characterized by a 
reduced forced expiratory volume in 1 second (FEV₁) despite a preserved ratio. 
Current evidence inadequately elucidates the pathophysiological role of SAD and its 
intricate interplay with PRISm and COPD progression. On the other hand, impulse 
oscillometry (IOS) can be used as a complementary tool to spirometry to detect 
SAD. Detection of SAD in patients with chronic respiratory symptoms could help in 
the diagnosis of PRISm and COPD when spirometry is not achievable. 

Objective: To investigate the diagnostic value of IOS for identifying SAD in patients 
with chronic respiratory symptoms, PRISm and COPD. 

Methods: Between September 2021 and July 2023, 552 symptomatic patients 
without known structural lung disease who underwent both spirometry and IOS on 
the same day in the outpatient clinic were evaluated. The correlations between 
spirometry and the IOS parameters, and the ROC curves of the IOS parameters for 
SAD patients and COPD patients were analyzed. 

Results: Among the 552 patients included in the study, 96 patients had COPD, 39 
patients had PRISm, and 417 patients had chronic cough. Among 456 chronic cough 
patients with preserved ratio spirometry, the incidence of PRISm was 8.55%. Based 
on spirometry-defined SAD, the incidence of SAD in the PRISm population was 
71.8%, which was significantly higher than the 9.35% of the non-PRISm population. 
With increasing COPD GOLD stage, the IOS parameters R5-R20, R5, Fres, and Ax 
increased, whereas the traditional lung function parameters and X5 decreased. R5-
R20, X5, Fres, and AX of COPD GOLD stage 1 patients were not substantially 
different from those of PRISm patients. In PRISm patients, R5-R20, R5 and Fres 
were strongly correlated with FEF25%-75%. R5-R20, R5, X5, Fres and AX were 
significantly associated with FEV1, FEV1/FVC, FEV1% predicted, FEF50%, FEF75% and 
FEF25%-75% in COPD patients. Through ROC curve analysis, the cutoffs for identifying 
SAD in patients with chronic respiratory symptoms and PRISm patients were 
obtained, with R5-R20 values of 0.075 and 0.105 kPa/L/s, respectively. The values of 
R5 were 0.365 and 0.375 kPa/L/s, respectively. The Fres values are 16.31 Hz and 
17.11 Hz, respectively. The cutoff for detecting COPD in all patients was 0.485 
kPa/L/s for R5, 0.125 kPa/L/s for R5-R20, -0.155 kPa/L/s for X5, and 17.98 Hz for Fres. 
Fres had the highest AUC value for both SAD and COPD detection, and it detected 
COPD the most in all patients, with a prevalence of 24.1%. R5 detected SAD the 
most in patients with chronic respiratory symptoms, with a prevalence of 47.5%. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12505595/
https://doi.org/10.1186/s12890-025-03941-1


With a prevalence of 71.8%, spirometry identified SAD in patients with PRISm the 
most frequently. 

Conclusion: Almost all IOS parameters Linked to the small airways were 
significantly different in the PRISm population compared with patients with chronic 
respiratory symptoms. SAD severity in PRISm patients is similar to that in GOLD 
stage 2 COPD patients. The IOS can assess the disease severity of COPD. 

Keywords: COPD; Impulse oscillometry; Preserved ratio impaired spirometry 
(PRISm); Small airway dysfunction (SAD); Spirometry. 
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Abstract 

This systematic review explores the relationship between digital biomarkers, 
measured using wearable devices, and fatigue in patients with chronic diseases. 
Studies included in this review focused on individuals with diseases or conditions 
in 13 broad categories: multiple sclerosis (MS); rheumatoid arthritis (RA); chronic 
obstructive pulmonary disease (COPD); long COVID; cancer; chronic fatigue 
syndrome (CFS); pulmonary sarcoidosis; Parkinson's disease; chronic stroke; 
chronic inflammatory rheumatic disease (CIRD); Inflammatory Bowel Diseases 
(IBD), Primary Sjogren's Syndrome (PSS), and Systemic Lupus Erythematosus 
(SLE). The review synthesizes findings on the correlation between objective digital 
biomarkers and self-reported fatigue, highlighting the potential for disease-specific 
digital biomarkers to inform personalized fatigue management. The results suggest 
that reduced physical activity, increased sedentary behavior and autonomic 
dysfunction are associated with fatigue levels across multiple disease conditions 
included in this review, though the strength of this association and the specific 
biomarkers involved vary across diseases. 
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Abstract 

Introduction: Diaphragm dysfunction is prevalent across various patient 
populations, requiring precise structural and functional assessment. Ultrasound, 
being bedside-accessible and radiation-free, has gained relevance for evaluating the 
diaphragm and other respiratory muscle. Recent advancements have introduced 
novel techniques that have expanding its assessment scope. This review aims to 
identify emerging ultrasound methods for quantitative diaphragm assessment in 
adults, emphasising reliability and clinical relevance. 

Methods: A systematic literature search was conducted using keywords related to 
the diaphragm, ultrasound techniques and innovation. We included original studies 
on adult participants using innovative ultrasound methods extending beyond 
conventional assessments. Studies lacking original data, case reports, animal 
studies and studies on automated analysis techniques were excluded. Screening 
and data extraction followed a structured process, with one researcher extracting 
data and a second verifying accuracy. Results were categorised by reliability and by 
physiological and clinical outcomes. 

Results: Of 1411 records screened, 288 full-text articles were reviewed, and 36 
studies met inclusion criteria, with four additional studies identified via reference 
analysis. These studies, published between 2013 and 2024, explored seven 
innovative techniques: the area method, contrast-enhanced ultrasound, 
echogenicity/echodensity, excursion of the zone of apposition, shear wave/strain 
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elastography, speckle tracking and pulsed-wave tissue Doppler imaging. Studies 
focused on both healthy subjects and critically ill, surgical and COPD patients. 

Conclusions: Recent ultrasound advancements enhance diaphragm assessment by 
evaluating muscle quality, functional mechanical properties and blood flow. These 
innovative methods also provide alternatives when conventional approaches are 
limited. Further research is essential to refine protocols, validate clinical 
applications and standardise assessments for broader implementation. 
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Abstract 

Sarcopenia is common in COPD, with prevalence ranging from 14 % to 67 % 
depending on setting, age, disease severity, and nutritional status, highlighting its 
clinical relevance and the need for standardized diagnostic criteria and routine 
screening, especially in older or more severe cases. It results from a complex 
interplay of systemic inflammation, oxidative stress, mitochondrial dysfunction, 
physical inactivity, hypoxia, malnutrition, hormonal imbalances, and structural 
muscle remodeling, all contributing to muscle catabolism and impaired 
regeneration. These factors form a vicious cycle that worsens functional decline, 
highlighting the need for multifaceted, integrated therapeutic approaches. 
Sarcopenia in COPD is a measurable, modifiable, and treatable trait linked to worse 
lung function, physical performance, and outcomes. Early detection using the 
EWGSOP2 algorithm, starting with SARC-F screening, muscle strength testing, and 
confirmation via imaging and targeted interventions, can enable timely, effective 
interventions to improve outcomes. Targeted sarcopenia treatment in COPD 
includes pulmonary rehabilitation, nutritional support, and behavioral strategies. 
Exercise and high-protein, vitamin D-rich diets improve muscle strength and 
function. Pharmacological options remain experimental. Multidisciplinary care 
involving pulmonologists, physiotherapists, dietitians, and primary care providers 
ensures early detection, individualized treatment, and better outcomes through 
integrated interventions that address both respiratory impairment and muscle loss. 
Despite promising advances, key research gaps remain in sarcopenia as a treatable 
trait in COPD, including the need for standardized diagnostic criteria, longitudinal 
studies, optimal intervention strategies, and integration of functional outcomes. 
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Future research should prioritize equity, mechanistic insights, and implementation 
science to refine personalized care and improve clinical outcomes in COPD. 

Keywords: Chronic obstructive pulmonary disease; Sarcopenia; Treatable traits. 
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Abstract 

Rationale: Early-life lung function trajectories predict long-term respiratory health, 
including COPD risk. Club Cell protein 16 (CC16) is a key determinant of lung health, 
with low levels associated with impaired lung development, reduced lung function, 
and COPD. Cigarette smoking lowers CC16, but it is unknown whether maternal 
smoking leads to persistent CC16 deficiency from early life, thereby disrupting lung 
development and predisposing to COPD risk and progression Methods: CC16 
expression was analyzed across 4 human cohorts, in plasma samples (COPDGene 
[n=1,062] and ECLIPSE [n=2,164]), nasal brushings (ALLIANCE [n=63]), and 
peripheral lung sections (LTRC [n=44]) from participants with and without a history 
of maternal smoking exposure. Lung histology and respiratory mechanics were 
assessed in WT and Cc16-/- mice with and without maternal smoking exposure. 
Recombinant human (rh)CC16 effects on lung maturation were assessed in 
embryonic murine lung explants. 

Results: Maternal smoking was linked to reduced circulating and airway CC16 in 
COPD patients, controls, and a preclinical murine COPD model. In human adults, 
lower CC16 correlated with accelerated lung function decline and emphysema 
progression, while in children it was associated with obstructive physiology and 
early small airway impairment. In both mice and humans, maternal smoking-induced 
CC16 reduction was accompanied by greater epithelial injury (fibrosis, 
inflammation, apoptosis, oxidative stress). In murine explants, smoking impaired 
lung branching, whereas rhCC16 restored branching via α2-integrin binding 
Conclusions: Maternal smoking reduces CC16 levels, disrupting lung development 
in ways that predispose to lifelong impairment of lung function and worse COPD 
outcomes. Defining the mechanisms by which CC16 regulates lung maturation is 
essential for establishing reliable outcome measures and designing trials aimed at 
preventing early COPD. This article is open access and distributed under the terms 
of the Creative Commons Attribution Non-Commercial No Derivatives License 4.0 
(http://creativecommons.org/licenses/by-nc-nd/4.0/). 
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Abstract 

Rationale: The Undiagnosed COPD and Asthma Population trial showed that early 
diagnosis and treatment of asthma and COPD by pulmonologists improved 
healthcare utilization, respiratory symptoms, and quality of life. 

Objectives: To determine if the benefits of early diagnosis and treatment were 
greater in individuals with more advanced disease, or in individuals with asthma as 
opposed to COPD. We also assessed whether pulmonologist-directed care 
benefited asthma and COPD subgroups equally. 

Methods: Case finding was used to identify undiagnosed adults with chronic 
respiratory symptoms in the community. Five hundred and eight newly diagnosed 
participants with COPD or asthma were randomized to a pulmonologist-care 
intervention or usual care. Low and high disease-burden categories for St. Georges 
Respiratory Questionnaire (SGRQ) and COPD Assessment Test (CAT) were defined 
using a median-split of baseline scores, and MCID thresholds were used to define 
significant responses. Benefits of pulmonologist care were assessed by evaluating 
treatment effects within subgroups and by assessing treatment-by-subgroup 
interactions. 

Measurements and main results: Patients with higher disease burden at diagnosis 
were more likely to benefit from early diagnosis and treatment compared to those 
with lower disease-burden. 71% of those with high disease-burden improved their 
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CAT by ≥ 2 points over 12 months compared to 47% with low disease burden; OR 
2.78, 95% CI: 1.90 to 4.07, p<0.001. Similar results were seen for SGRQ and FEV1 
improvements. In contrast, responses to early diagnosis and treatment were similar 
for those with asthma vs COPD. Individuals with asthma randomized to 
pulmonologist-directed care showed greater one-year improvements in CAT, SGRQ, 
SF36 and FEV1 compared to individuals randomized to primary care. However, 
individuals with COPD experienced similar improvements regardless of whether 
their treatment was managed by a pulmonologist or primary care provider. 
Treatment-by-disease interaction terms were not statistically significant. 

Conclusions: Patients with greater disease burden who exhibited more advanced 
and symptomatic asthma and COPD at the time of diagnosis, benefited more from 
earlier diagnosis and treatment. Patients with asthma tended to derive greater 
benefit from pulmonologist-directed care than patients with COPD. 

Keywords: Asthma; COPD; Case-finding; Disease burden; Early diagnosis. 

Full text links 

 

Proceed to details  

Cite 

14 

Review 

  

Expert Rev Respir Med 

•  

•  

•  

. 2025 Oct 7:1-16. 

 doi: 10.1080/17476348.2025.2569126. Online ahead of print. 

COPD and the burden of multimorbidity: navigating the complexity 

Maria Kallieri 1, Georgios Hillas 1, Konstantinos Bartziokas 1, Stelios 
Loukides 1, Dimitrios Toumpanakis 2 

Affiliations Expand 

• PMID: 41054835 

  

• DOI: 10.1080/17476348.2025.2569126 

Abstract 

https://pubmed.ncbi.nlm.nih.gov/41056133/
https://pubmed.ncbi.nlm.nih.gov/41054835/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kallieri+M&cauthor_id=41054835
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-14-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hillas+G&cauthor_id=41054835
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-14-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bartziokas+K&cauthor_id=41054835
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-14-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Loukides+S&cauthor_id=41054835
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Loukides+S&cauthor_id=41054835
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-14-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Toumpanakis+D&cauthor_id=41054835
https://pubmed.ncbi.nlm.nih.gov/?term=41073432%2C41073133%2C41072774%2C41072469%2C41065562%2C41063069%2C41062803%2C41062171%2C41057217%2C41057215%2C41057104%2C41056135%2C41056133%2C41054835%2C41053703%2C41053405%2C41052929%2C41052462%2C41047437%2C40992935%2C40970537%2C40841147&filter=dates.2025%2F10%2F5-2025%2F10%2F14&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-14-full-view-affiliation-2
https://doi.org/10.1080/17476348.2025.2569126
https://www.atsjournals.org/doi/10.1164/rccm.202505-1260OC?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://libkey.io/libraries/2561/pmid/41056133


Introduction: Chronic obstructive pulmonary disease (COPD) is a chronic condition 
that affects millions of people worldwide. The majority of patients with COPD have 
multiple coexisting chronic diseases, such as cardiovascular diseases, 
osteoporosis, lung cancer, and metabolic syndrome, a phenomenon that is known 
as multimorbidity. The coexistence of these diseases with COPD complicates 
diagnosis, treatment, and prognosis. 

Areas covered: This review explores the underlining mechanisms that connect 
COPD and multimorbidity, such as shared risk factors and pathophysiological 
pathways. It also highlights the challenges in managing multimorbid patients and 
emphasizes the fact that the complexity of comorbidities may require a 
multidisciplinary approach in COPD management. 

Expert opinion: Managing COPD in the context of multimorbidity requires a 
multidisciplinary approach. This approach should combine pharmacological and 
non-pharmacological treatments for COPD, adhere to evidence-based guidelines for 
managing comorbidities, and target modifiable shared risk factors to improve 
overall patient outcomes. 

Keywords: Cardiovascular disease; chronic obstructive pulmonary disease; 
comorbidities; depression; lung cancer; metabolic syndrome; multimorbidity; 
obstructive sleep apnea. 
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Abstract 

Background: Ventilator-associated pneumonia (VAP) is a common complication in 
intensive care unit (ICU) patients, which increases morbidity rates and adversely 
affects outcomes. The associated risk factors and outcomes remain controversial. 
The aim of the present study is to explore the risk factors and clinical outcomes of 
patients with VAP. 

Methods: Two investigators conducted independent systematic Literature searches 
of Pubmed, Cochrane Database, Scopus, Medline, Science Direct and 
Epistemonikos databases published from inception to November 2024. The 
Newcastle-Ottawa Scale (NOS) was used to assess study quality. A meta-analysis 
was performed using the random-effects Model. The systematic review protocol was 
registered in the CRDdatabase 42024538138 of the Prospective International 
Registry of Systematic Reviews (PROSPERO). A subgroup analysis, bivariate meta-
regression, and sensitivity analysis were performed. Publication bias was assessed 
using a funnel plot and Egger's test. Certainty of evidence was assessed using the 
GRADE (Grading of Recommendations Assessment, Development, and Evaluation) 
methodology. 

Results: Twenty-two studies were included in the meta-analysis, with a total of 
16,731 patients. Male gender odds ratio (OR) 1.30 (95% Confidence interval (CI) 1.18-
1.44) p<0.05; the use of H2 blockers OR 2.24 (95% CI 1.50-3.37) p<0.05; 
tracheostomy OR 3.44 (95% CI 2.0-5.92) p<0.05; prior antibiotic treatment OR 1.52 
(95% CI 1.08-2.15) p<0.05; reintubation OR 5.11 (95% CI 2.29-11.42) p<0.05; enteral 
feeding OR 4.73 (95% CI 2.54-8.78) p<0.05; Chronic Obstructive Pulmonary Disease 
(COPD) OR 1.52 (95% CI 1.10-2.09) p<0.05; impaired consciousness at hospital 
admission OR 3.14 (95% CI 1.28-7.69) p<0.05; nasogastric tube OR 2.94 (95% CI 1.56-
5.53) p<0.05; use of neuromuscular blockers OR 1.30 (95% CI 1.13-1.49) p<0.05; 
trauma OR 1.47 (95% CI 1.12-1.93) p<0.05, and days of intubation prior to VAP OR 
6.2 (95% CI 1.09-11.3). A p<0.05 significantly increased the risk of VAP. In patients 
with VAP, the average ICU stay was 12.7 days longer (95% CI: 9.6-15.8) p<0.05; the 
duration of mechanical ventilation was 12.3 days longer (95% CI: 9.27-15.34) p <0.05; 
the hospital stay was 16.1 days longer (95% CI: 10.8-21.5) p <0.05. The certainty of 
the evidence was low for most outcomes. 

Conclusions: Male gender, use of H2 blockers, tracheostomy, prior antibiotic 
treatment, reintubation, enteral feeding, COPD, impaired consciousness at hospital 
admission, nasogastric tube, use of neuromuscular blockers, trauma and days of 
intubation prior to VAP significantly increased the risk of VAP. In patients with VAP, 
ICU stay, duration of mechanical ventilation, and hospital stay presented significant 
increases. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12502355/
https://doi.org/10.1186/s12890-025-03932-2


Supplementary Information: The online version contains supplementary material 
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Abstract 

Chronic obstructive pulmonary disease (COPD) and heart failure (HF) frequently 
coexist and interact through complex and bidirectional hemodynamic mechanisms 
that amplify symptoms' burden and complicate clinical management. The present 
review explores the impact of COPD across the HF spectrum, particularly in HF with 
preserved ejection fraction (HFpEF), where comorbidities, such as COPD, exert a 
dominant role in disease expression. COPD-induced hyperinflation reduces cardiac 
preload and increases right ventricular afterload, while HF-related congestion 
impairs pulmonary function and gas exchange, illustrating a tight cardiorespiratory 
coupling. Diagnostic challenges stem from overlapping symptoms and the limited 
specificity of biomarkers, such as natriuretic peptides, especially in HFpEF. 
Cardiopulmonary exercise testing (CPET) emerges as a valuable tool for 
distinguishing between cardiac and pulmonary limitations and guiding 
individualized treatment strategies. From a therapeutic standpoint, β1-selective 
blockers are not only safe in COPD patients but are pivotal in those with HF with 
reduced ejection fraction (HFrEF), where they have been demonstrated to improve 
survival and reduce both HF and COPD exacerbations. Concerns regarding 
bronchodilator safety in HF remain largely theoretical, with current evidence 
supporting their continued use when clinically indicated. Ultimately, optimal care for 
patients with coexisting COPD and HF requires a phenotype-specific approach, 
incorporating insights from pathophysiology, diagnostic innovation, and evidence-
based pharmacotherapy to improve outcomes in this challenging patient 
population. 

Keywords: Cardiopulmonary exercise test; Cardiopulmonary interaction; Heart 
failure; Lung disease. 
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Cognitive Behavioral Therapy (CBT) is a commonly used intervention for smoking 
cessation. This PROSPERO-registered systematic review and meta-analysis 
(CRD42024581823) evaluated the long-term effectiveness of CBT in achieving 
abstinence for six months or longer. Sixteen randomized controlled trials (RCTs) 
involving 2,531 adults were included. Studies comparing CBT to minimal care and 
published in English or Korean were selected; those focusing on Acceptance and 
Commitment Therapy (ACT) or mindfulness were excluded. Results indicate that 
CBT significantly improves long-term cessation rates. Subgroup analyses showed 
that both CBT alone and CBT with pharmacotherapy were effective compared with 
minimal care. In particular, CBT demonstrated greater effectiveness among patients 
with smoking-related conditions such as COPD and cardiovascular disease. Risk of 
bias was generally rated as "some concerns," and the certainty of evidence was 
moderate. These findings support CBT's clinical utility, especially when integrated 
with pharmacological treatments or tailored to high-risk populations. 

Keywords: Cognitive behavioral therapy; Meta-analysis; Smoking cessation; 
Systematic review. 
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Abstract 

Background: Mobile health (mHealth) is a novel model of care that may overcome 
barriers to pulmonary rehabilitation (PR) access. This study determined if mHealth 
PR was equivalent to centre-based PR (CB-PR) in improving exercise capacity and 
health status in people with chronic obstructive pulmonary disease (COPD). 

Method: Single-blinded, multicentre, randomised controlled equivalence trial using 
an intention-to-treat analysis. Participants completed 8 weeks of either mHealth PR, 
using the mobile PR (m-PR) application and supported by telephone calls, or CB-
PR. Co-primary outcomes, measured at baseline and end-intervention, were change 
in 6 minute walk distance (6MWD) and COPD assessment test (CAT) score, with an 
equivalence margin of 30 m and 2 points, respectively. 

Results: 90 participants were randomised (mean (SD), m-PR n = 44: age 75 (7) years; 
forced expiratory volume in one second (FEV1) 58 (15) % predicted; CB-PR n = 46: 
age 75 (6) years; FEV1 55 (14) % predicted) with 38 m-PR participants and 42 CB-PR 
participants completing at least one primary outcome. At end-intervention, there 
was no between-group difference in 6MWD (mean difference (MD) 13 m, 95% CI -6 to 
31), indicating equivalence of m-PR to CB-PR. There was a significant between-
group difference in CAT score (MD -4.9 points, 95% CI -7.2 to -2.6), with both limits 
of the CI exceeding the equivalence margin, indicating superiority of m-PR. 

Conclusion: An mHealth PR programme resulted in equivalent improvements in 
exercise capacity and superior improvements in health status when compared with 
CB-PR in people with COPD. mHealth PR could be effective as a management 
option for people with COPD with adequate digital literacy. 

Trial registration number: ACTRN12619001253190. 

Keywords: COPD Exacerbations; Emphysema; Exercise; Pulmonary Rehabilitation. 
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Abstract 

Background: The risk of incident atrial fibrillation (AF) increases with accumulating 
risk factors. Baseline-only risk assessment may not reflect the real risk of incident 
AF. We aimed to evaluate the performance of the dynamic change of the C2HEST 
score (C2: coronary artery disease/chronic obstructive pulmonary disease (1 point 
each); H: hypertension (1 point); E: elderly (age ≥75 years, 2 points); S: 
systolic/diastolic heart failure (2 points); and T: thyroid disease (hyperthyroidism, 1 
point) C2HEST) score to assess the risk of incident AF during follow-up. 

Methods: The present study data were retrieved from the Information Management 
and Big Data Center of Peking University Hospital Group. Patients without AF at 
baseline were enrolled. New-onset comorbidities were recorded during follow-up. 
The change in the C2HEST score was analyzed. The baseline and the change in 
C2HEST scores were compared for the prediction of incident AF. 

Results: A total of 120 133 patients were included in the final analysis. During 346 
400 patient-years of follow-up, 2304 developed incident AF (0.67 per 100 patient-
years). The mean C2HEST score increased significantly from 1.62 to 2.96 (P<0.05). A 
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significant proportion of patients had newly diagnosed comorbidities (61.9% with 
∆C2HEST ≥1 in AF and 14.6% with C2HEST ≥1 in non-AF). The change in C2HEST 
scores showed better performance compared with the baseline score, as assessed 
by area under curve analyses (∆C2HEST 0.821 [0.811-0.830], baseline 0.758 [0.747-
0.769]), decision curve analysis, and positive net reclassification index. 

Conclusions: The risk for incident AF is not static and increases with the 
accumulation of new comorbidities. The change in C2HEST score had better 
prediction in assessing individual risk of incident AF compared with the baseline 
score. 

Keywords: C2HEST; atrial fibrillation; real world; risk factors. 
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Abstract 

Background: The microbiome is associated with exacerbation risk, quality of life 
and mortality in COPD. Inhaled corticosteroid (ICS) treatment has been reported to 
alter the microbiome through modulating host defence. How ICS alters the 
microbiome and whether effects are equal between different ICS preparations is 
debated. The aim of the MUSIC trial was to investigate whether commonly used ICS 
therapies have different effects on the airway microbiome in COPD. 

Methods: This was a multicentre randomised controlled trial. After a 4-week 
washout period during which they withdrew from ICS, patients with COPD (forced 
expiratory volume in 1 s <50% predicted at baseline and/or a history of two or more 
exacerbations per year) were randomised to one of four treatments 
(budesonide/formoterol 400/12 µg (BF400), fluticasone/salmeterol 500/50 µg (FS500), 
fluticasone/salmeterol 250/50 µg (FS250) or aclidinium/formoterol 340/12 µg, twice 
daily). Patients were followed-up for 3 months with monthly induced sputum, 
oropharyngeal and nasopharyngeal swabs for bacterial load and 16S rRNA 
sequencing to characterise the microbiome. Inflammatory markers were measured 
in sputum and blood. The primary outcome was bacterial load in oropharyngeal 
swabs comparing BF400 versus FS500, with sputum bacterial load the key 
secondary end-point. 

Results: 122 participants started the washout period. ICS withdrawal was poorly 
tolerated; 61 participants withdrew before randomisation with 45 experiencing an 
exacerbation. 61 patients were randomised. No statistically significant differences 
were observed for the primary comparison of BF400 versus FS500 in oropharyngeal 
bacterial load. There was, however, a significant increase in sputum bacterial load 
with FS500 compared to BF400 by month 3. This difference was not seen with 
FS250. No significant differences in microbiome α-diversity were observed over 
time. Adverse events were similar between the groups. 

Conclusion: FS500 increased sputum but not upper airway bacterial loads. ICS 
withdrawal was poorly tolerated in severe COPD. 

Copyright ©The authors 2025. For reproduction rights and permissions contact 
permissions@ersnet.org. 
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Background: While productivity loss has been studied in various populations, the 
impact of multimorbidity on workplace productivity at a population level remains 
understudied. This study estimates the productivity losses attributable to 
multimorbidity. 

Method: Using data from four waves of the Household, Income and Labour 
Dynamics in Australia (HILDA) survey, we investigated the relationship between 
multimorbidity and productivity loss. Negative binomial and logistic regression 
models were employed to analyze absenteeism, presenteeism, and working hour 
tension as measures of productivity loss. 

Results: We found a significant association between multimorbidity and increased 
absenteeism, presenteeism and working hour tension. After controlling for socio-
economic, demographic, health, and workplace-related factors, individuals with 
multimorbidity had a 1.07-fold higher rate of absenteeism (incidence rate ratios: 
1.07; 95% CI: 1.02-1.13) compared to those without serious illness. Their odds of 
experiencing presenteeism were three times higher, and the incidence of working 
hour tension was 32% higher. On average, the annual cost of absenteeism was 
AU$265.20 higher for individuals with multimorbidity than for those without serious 
illness. 

Conclusion: Our results underscore the need for evidence-based workplace policies 
to support the productivity and well-being of employees living with multimorbidity. 

Keywords: health services; morbidity and mortality; public health. 
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Abstract 

Psycho-socio-economic factors (PSEFs) such as income, education, housing, and 
social support are known to influence health outcomes, yet their relationship with 
cardiorenal multimorbidity (CRM) remains poorly understood. This study aimed to 
estimate the prevalence of CRM and examine its associations with PSEFs in a large, 
nationally representative Canadian sample. We analyzed baseline data from 19,370 
participants (mean age: 60 years; 49.8% men) in the Canadian Longitudinal Study 
on Aging, a prospective cohort of community-dwelling adults aged 45-85 years 
recruited between 2010 and 2015. CRM was defined as the co-existence of at least 
one cardiovascular disease and kidney disease. PSEFs assessed included 
household income, education, homeownership, marital status, employment status, 
and psychosocial variables. Survey-weighted multivariable logistic regression was 
used to estimate odds ratios (ORs) and 95% confidence intervals (CIs) for prevalent 
CRM. The overall prevalence of CRM was 0.83% (160 individuals), equivalent to 3.90 
per 1000 individuals (95% CI 2.81-5.41). Prevalence increased with age and was 
higher among men than women (4.57 vs. 3.35 per 1000) and slightly higher in rural 
than urban areas (4.47 vs. 3.84 per 1000). Homeownership was associated with 
significantly lower odds of CRM (OR = 0.56; 95% CI 0.33-0.94). A household income 
of $50 K-99 K was associated with lower odds of CRM (OR = 0.63; 95% CI 0.39-1.00). 
No other PSEFs showed clear associations with prevalent CRM. CRM is relatively 
uncommon but shows variation by age, sex, and geography. Among the PSEFs 
assessed, homeownership and, to a lesser extent, moderate income were 
associated with reduced odds of prevalent CRM. These findings highlight the 
potential role of housing and economic stability in mitigating CRM risk. Longitudinal 
studies are needed to assess the impact of PSEFs on the development and 
progression of CRM over time. 

Keywords: CLSA; Cardiorenal multimorbidity; Cross-sectional study; Psycho-socio-
economic factor. 
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Abstract 

Background: Global healthcare systems face growing challenges from 
multimorbidity as populations age rapidly. However, progress in multimorbidity 
research is limited by the lack of consensus on its definition and measurement. This 
standardization is a critical prerequisite for identifying high-risk populations, 
refining interventions, and ensuring consistency in medical research, all of which 
are essential for precision management in healthcare. 

Methods: This paper provides a comprehensive review of recent studies (2011-2024) 
on multimorbidity and comorbidity, retrieved from databases including Web of 
Science, PubMed, China National Knowledge Infrastructure (CNKI), and WanFang, 
using relevant keywords up to September 2024. 

Conclusion: This paper reviews the definition of multimorbidity, with a particular 
emphasis on distinguishing it from frailty and disability. In addition, it offers an 
overview of widely used clinical multimorbidity assessment tools. This paper further 
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examines key challenges in quantifying multimorbidity, focusing on three critical 
aspects. First, it emphasizes the necessity of developing population-specific 
quantification models and integrating modifiable risk factors into multimorbidity 
frameworks, which are crucial for precision management by enabling early 
intervention and mitigating disease burden. Second, it highlights the analysis of 
disease interactions to clarify potential mechanisms of disease progression and 
their association with adverse outcomes. Finally, the seamless integration of 
multimorbidity quantification with healthcare information systems is essential to 
optimize personalized management and improve treatment outcomes. 

Keywords: Multimorbidity; challenges; management; quantification. 
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Abstract 

This cross-sectional observational study aims to estimate the number of days 
absent from work due to health-related problems among employed individuals with 
multimorbidity and to quantify the lost productivity value from these absences. Data 
were obtained from the Belgian Health Interview Survey 2018, comprising employed 
individuals aged 15-64 (N = 4096). We examined 12 chronic conditions and 57 dyads. 
The Human Capital Approach was used by multiplying the reported number of days 
absent by the average wage per person per day, utilizing stratified gross wages 
from the Belgian Statistical Office. Approximately one-third of the study population 
reported multimorbidity. For individuals with zero to four+ chronic conditions, mean 
days of absence were 5.5 (95% CI: 2.3-8.8), 6.8 (95% CI: 2.9-10.7), 14.8 (95% CI: 10-
19.6), 24 (95% CI: 17.8-30.2), and 36.2 (95% CI: 30.4-42), respectively. Depression 
(€3089; 95% CI: 2129-4049), diabetes (€2315; 95% CI: 962-3668), arthropathies 
(€1972; 95% CI: 1101-2844), and cancer (€1848; 95% CI: 598-3099), as standalone 
conditions, were associated with the greatest productivity losses. The effects were 
amplified up to seven times with the co-occurrence of multiple chronic conditions. 
We estimated 34.2 million days absent or €7.5 billion in lost productivity due to 
health-related work absenteeism among working-age employed individuals with 
multimorbidity in 2018. At the population level, the coexistence of two 
musculoskeletal disorders was linked to the highest aggregated productivity loss. 
At the individual level, the coexistence of a mental health condition and a somatic 
condition was associated with the highest average productivity loss per capita. The 
indirect cost due to health-related absence from work for individuals with 
multimorbidity in Belgium is high, and in many cases, exceeds the direct cost of 
treatment. 

© The Author(s) 2025. Published by Oxford University Press on behalf of the 
European Public Health Association. 
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Abstract 

Objective: To examine the association between burden of multimorbidity and 
cognitive function in older adults with normal cognition or mild cognitive 
impairment (MCI). 

Methods: Data from electronic health records of 898 individuals cognitively healthy 
or with MCI were included. Burden of multimorbidity was assessed using 
Cumulative Illness Rating Scale-Geriatrics (CIRS-G) total score, while cognitive 
function was evaluated using a comprehensive battery of neuropsychological tests. 
Age, sex, education, basic activities of daily living and instrumental activities of 
daily living scores, and total number of current medications were covariates. 
Spearmen's correlations and multivariate regression models investigated the cross-
sectional association between burden of multimorbidity and cognitive function. 

Results: At a first exploratory analysis, higher CIRS-G score was significantly and 
negatively correlated with Addenbrooke's Cognitive Examination Revised (ACE-R) 
total score, ACE-R Fluency Score, ACE-R Visual-spatial score, Digit Span Test 
Forward, Verbal Fluency Test, Visual Search Test and Coloured Progressive 
Matrices, while it was positively correlated with Trail Making Test A. Fitting fully-
adjusted models and independent of all covariates, the inverse association between 
CIRS-G score and Verbal Fluency Test was confirmed (P <.001), while no significant 
association was found with other cognitive tests. Noteworthy, we excluded that 
specific disease categories could have driven the association. 

Conclusions: The burden of multimorbidity is associated with impaired verbal 
phonemic fluency in individuals with normal cognition or MCI. Although further 
studies are required to confirm it, impaired verbal phonemic fluency may be an early 
sign of cognitive decline in older adults with multimorbidity, with potential 
implications for prevention strategies. 

Keywords: Aging; Cognition; Multimorbidity; Verbal fluency. 
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Abstract 

Objective: To assess the prospective associations of multimorbidity status and 
level with the risk of sudden cardiac death (SCD). 

Methods: Multimorbidity was defined as the presence of at least two multiple long-
term conditions (hypertension, cardiovascular disease, type 2 diabetes, chronic 
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kidney disease, chronic bronchitis, and other chronic lung conditions) among 2598 
men 42 to 61 years of age who were recruited into the KIHD (Kuopio Ischemic Heart 
Disease) study from March 1, 1984, to December 31, 1989. Hazard ratios with 95% 
CIs were estimated. 

Results: During a median follow-up of 27.8 years, 296 SCDs were recorded. In 
analysis adjusted for several established cardiovascular risk factors including 
socioeconomic and lifestyle characteristics, the HR (95% CI) for SCD comparing 
men with multimorbidity vs no multimorbidity was 1.97 (95% CI, 1.54 to 2.51). 
Compared with men with no multimorbidity, the corresponding adjusted HRs (95% 
CIs) for SCD were 1.93 (95% CI, 1.50 to 2.47) for men with two to three conditions 
and 2.66 (95% CI, 1.34 to 5.28) for men with four to five conditions. 

Conclusion: In middle-aged and older men, multimorbidity is strongly linked to an 
increased risk of SCD, independent of known cardiovascular risk factors. 
Furthermore, the risk of SCD rises progressively with the number of coexisting 
health conditions. 

Copyright © 2025 The Authors. Published by Elsevier Inc. All rights reserved. 
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Abstract 

Introduction: Chronic obstructive pulmonary disease (COPD) is a chronic condition 
that affects millions of people worldwide. The majority of patients with COPD have 
multiple coexisting chronic diseases, such as cardiovascular diseases, 
osteoporosis, lung cancer, and metabolic syndrome, a phenomenon that is known 
as multimorbidity. The coexistence of these diseases with COPD complicates 
diagnosis, treatment, and prognosis. 

Areas covered: This review explores the underlining mechanisms that connect 
COPD and multimorbidity, such as shared risk factors and pathophysiological 
pathways. It also highlights the challenges in managing multimorbid patients and 
emphasizes the fact that the complexity of comorbidities may require a 
multidisciplinary approach in COPD management. 

Expert opinion: Managing COPD in the context of multimorbidity requires a 
multidisciplinary approach. This approach should combine pharmacological and 
non-pharmacological treatments for COPD, adhere to evidence-based guidelines for 
managing comorbidities, and target modifiable shared risk factors to improve 
overall patient outcomes. 

Keywords: Cardiovascular disease; chronic obstructive pulmonary disease; 
comorbidities; depression; lung cancer; metabolic syndrome; multimorbidity; 
obstructive sleep apnea. 
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Abstract 

Long-term exposure to air pollution is associated with cardiometabolic diseases, 
but the modifying role of body shape distribution on cardiometabolic multimorbidity 
(CMM) remains unknown. This study investigated whether A Body Shape Index 
(ABSI), a measure of abdominal adiposity, modifies the relationship between air 
pollution and CMM in Chinese middle-aged and older adults. We included 11,838 
participants aged ≥ 45 years from the China Health and Retirement Longitudinal 
Study (CHARLS) Wave 3 (2015). CMM was defined as the coexistence of ≥ 2 
cardiometabolic diseases (diabetes, heart disease, and stroke). ABSI was calculated 
as waist circumference/(BMI^(2/3) × height^(1/2)). Individual exposure to air 
pollutants-including particulate matter with an aerodynamic diameter ≤ 2.5 μm 
(PM₂.₅), ≤ 10 μm (PM₁₀), and ≤ 1 μm (PM1); sulfur dioxide (SO2); nitrogen dioxide 
(NO₂); and ozone (O₃)-was assessed using satellite-based spatiotemporal models. 
Generalized linear models examined associations between air pollution and CMM, 
with interaction terms to evaluate ABSI's modification effects. The final analysis 
included 10,487 participants, with 6,896 (65.8%) having cardiometabolic 
multimorbidity (CMM). All six air pollutants (PM2.5, PM10, SO2, NO2, O3, PM1) 
showed significant positive associations with CMM prevalence. In fully adjusted 
models, the odds ratios per interquartile range (IQR) increase ranged from 1.104 
(95% CI 1.041-1.173) for O3 to 1.298 (95% CI 1.204-1.401) for PM1. ABSI was 
independently associated with increased CMM risk, with each IQR (0.005) increase 
associated with 14.2% higher odds (OR = 1.142, 95% CI 1.085-1.201). Significant 
interaction effects were observed between ABSI and all six examined air pollutants 
(P-interaction < 0.10). Stratified analyses revealed substantially stronger 
associations between air pollution and CMM among participants in the highest ABSI 
tertile compared to the lowest tertile. For example, PM1 showed an OR of 1.428 (95% 
CI 1.285-1.587) in the highest ABSI group versus weaker associations in lower ABSI 
groups. All sensitivity analyses confirmed the robustness of these findings. This 
study provides the first evidence that A Body Shape Index significantly modifies the 
association between long-term air pollution exposure and cardiometabolic 
multimorbidity in Chinese middle-aged and older adults. Individuals with higher 
ABSI values, indicating greater abdominal adiposity, experienced substantially 
stronger associations between air pollutant exposure and CMM risk. These findings 
suggest that central body fat distribution creates a metabolically vulnerable 
phenotype that amplifies environmental health risks. The results highlight the 
importance of considering body shape distribution when assessing air pollution 
health impacts and support targeted prevention strategies for high-risk individuals 
with central obesity in polluted environments. The demonstrated interaction 
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between environmental and metabolic factors underscores the need for integrated 
approaches to cardiometabolic disease prevention that address both air quality 
improvement and obesity management. 

Keywords: ABSI; Air pollution; Cardiometabolic diseases; Cardiometabolic 
multimorbidity. 
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Abstract 

Background: Metabolic dysfunction-associated steatotic liver disease (MASLD) and 
chronic kidney disease (CKD) are important cardiovascular risk factors. However, 
the prognostic impact of coexisting MASLD and CKD remains understudied. 

Methods: This study cohort used the NHANES (National Health and Nutrition 
Examination Survey) 2007 to 2018 database, examining outcomes in adults with 
varying MASLD and CKD statuses. The primary outcome was all-cause mortality. 
Secondary outcomes included coronary heart disease, heart failure, stroke, and 
cancer. Cox regression model was constructed to investigate the relationship 
between MASLD/CKD and all-cause mortality, adjusted for age, prior coronary heart 
disease, body mass index, smoking, poverty-to-income ratio, lipid-lowering and 
glucose-lowering medications. Sensitivity analysis was performed with hepatic 
fibrosis and CKD. 

Results: Among 14 818 participants (mean follow-up: 6.9 ± 3.4 years), a majority of 
participants had MASLD(-)/CKD(-) (50.8%), followed by MASLD(+)/CKD(-) (34.8%), 
MASLD(+)/CKD(+) (7.7%), and MASLD(-)/CKD(+) (6.7%). MASLD(+)/CKD(+) (n = 1142) 
had the highest rates of obesity (77.6%), hypertension (77.5%), dyslipidemia (67.0%), 
and diabetes (49.7%), with the highest risk of coronary heart disease (risk ratio [RR], 
1.79 [95% CI, 1.13-2.82],P = 0.013) and heart failure (RR 2.33 [95% CI, 1.07-5.08], P = 
0.033). Socioeconomic disparities were observed, with lower-income individuals 
predominantly in the group with MASLD(+)/CKD(+) (P < 0.001). MASLD(+)/CKD(+) 
(adjusted hazard ratio [aHR], 3.28 [95% CI, 1.89-5.70], P < 0.001) and MASLD(-
)/CKD(+) (aHR, 2.18 [95% CI, 1.33-3.66], P = 0.002) phenotypes were independent 
mortality predictors. Although MASLD(-)/CKD(+) and MASLD(+)/CKD(+) had 
unfavorable 10-year prognoses, survival was worse in those with both hepatic 
fibrosis and CKD (P < 0.001). 

Conclusions: MASLD(+)/CKD(+) phenotype increases the risk of cardiometabolic 
multimorbidity and independently predicts mortality. Mortality risk increased 
progressively in individuals with both advanced hepatic fibrosis and CKD. 

Keywords: cardiovascular disease; chronic kidney disease; metabolic dysfunction‐
associated steatotic liver; mortality. 
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Abstract 

Introduction: Antibiotics are frequently prescribed in preschool wheezing episodes 
and acute asthma exacerbations (AAEs), even though antibiotics are not 
recommended as standard AAE treatment. 

Objective: To systematically present relevant literature about the clinical effects of 
antibiotics for AAE and conclude with recommendations. 

Methods: Systematic search was conducted in Medline ALL, Embase, Web of 
Science Core Collection, and Cochrane Central Register of Controlled Trials. 
Primary outcomes included AAE duration and length of hospital stay, while 
secondary outcomes incorporated AAE severity, treatment failure, AAE recurrence 
risk, spirometry, health costs, and adverse events. 

Selection criteria: Randomised controlled trials and cohort studies were included if 
they investigated the clinical effect of antibiotics in AAE compared to 
placebo/standard care. 

Results: Fifteen studies were included. Evidence for clinical effects of antibiotics in 
AAE treatment is scarce. Macrolides seem to shorten AAE duration in children; for 
adults, there is a lack of data. Antibiotics were associated with a longer hospital 
admission in retrospective observational studies, without evidence in randomised 
trials. Procalcitonin-guided treatment led to a reduction of antibiotic prescriptions 
without adverse outcomes. 

Conclusion: Limited evidence is available that macrolides shorten AAE duration in 
preschool wheezers. For other age groups, there is no clear evidence of beneficial 
effects of antibiotics. 

Keywords: antibiotics; asthma; exacerbation; treatment. 

© 2025 European Academy of Allergy and Clinical Immunology and John Wiley & 
Sons Ltd. 
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Abstract 

Glucagon-like peptide-1 (GLP-1) is a gut-derived hormone essential for maintaining 
glucose homeostasis through multiple physiological pathways: triggering insulin 
release, inhibiting glucagon secretion, delaying gastric emptying, enhancing 
feelings of fullness, and suppressing appetite. Since GLP-1 is prone to degradation 
by dipeptidyl peptidase 4, GLP-1 receptor agonists (GLP-1RAs) have been 
developed to surmount this degradation challenge. At present, GLP-1RAs have 
become highly effective treatments for managing type 2 diabetes mellitus and 
obesity. Beyond their well-established benefits for blood sugar regulation and 
weight control, GLP-1RAs also exhibit various biological activities associated with 
both insulinotropic effects and immunoregulation. These effects have been 
demonstrated through in vitro studies, preclinical models, and clinical observations. 
This review aims to explore the effects of GLP-1R signaling on various immune cells 
and evaluate the therapeutic potential of GLP-1RAs in autoimmune and 
autoinflammatory diseases, including psoriasis, inflammatory bowel diseases, 
rheumatoid arthritis, asthma, multiple sclerosis, Sjögren's syndrome, and systemic 
lupus erythematosus. 

Keywords: Autoimmune diseases; Autoinflammatory diseases; GLP-1; GLP-1 
receptor agonists; Immunoregulation. 
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Abstract 

Type 2 diabetes is associated with a range of non-cardiovascular non-oncologic 
comorbidities. To move beyond associations and evaluate causal effects between 
type 2 diabetes genetic predisposition and 21 comorbidities, we apply Mendelian 
randomization analysis using genome-wide association studies across multiple 
genetic ancestries. Additionally, leveraging eight mechanistic clusters of type 2 
diabetes genetic profiles, each representing distinct biological pathways, we 
investigate causal links between cluster-stratified type 2 diabetes genetic 
predisposition and comorbidity risk. We identify causal effects of type 2 diabetes 
genetic predisposition driven by distinct genetic clusters. For example, the risk-
increasing effects of type 2 diabetes genetic predisposition on cataracts and 
erectile dysfunction are primarily attributed to adiposity and glucose regulation 
mechanisms, respectively. We observe opposing effect directions across different 
genetic ancestries for depression, asthma and chronic obstructive pulmonary 
disease. Our findings leverage the heterogeneity underpinning type 2 diabetes 
genetic predisposition to prioritize biological mechanisms underlying causal 
relationships with comorbidities. 
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Abstract 

Background: Tezepelumab, a human monoclonal antibody, blocks the activity of 
thymic stromal lymphopoietin (TSLP). In the phase 2b PATHWAY (NCT02054130) 
and phase 3 NAVIGATOR (NCT03347279) studies, tezepelumab reduced 
exacerbations and improved lung function, asthma control, and health-related 
quality of life versus placebo in patients with severe, uncontrolled asthma. 

Objective: This post hoc analysis of PATHWAY and NAVIGATOR evaluated the 
incidence of asthma exacerbations co-occurring with documented acute respiratory 
illnesses attributed to infections. 

Methods: Patients were randomized 1:1 to receive tezepelumab 210 mg 
subcutaneously or placebo every 4 weeks for 52 weeks. The incidence of asthma 
exacerbations co-occurring with respiratory illness-related adverse events (AEs) 
was assessed. Co-occurrence was defined as at least 1 day of overlap between a 
respiratory illness-related AE and the asthma exacerbation period beginning 7 days 
before the start of the exacerbation until the end of the asthma exacerbation. 

Results: Of the 1334 patients (tezepelumab, n = 665; placebo, n = 669) included, 312 
experienced at least one asthma exacerbation co-occurring with a respiratory 
illness-related AE attributed to an infection. The incidence of asthma exacerbation 
co-occurring with a respiratory illness-related AE was lower in the tezepelumab 
group than the placebo group overall (18.2% vs 28.6%; exposure-adjusted incidence 
difference [EAID]: -11.1 [95% CI: -15.75, -6.41]) and among patients with perennial 
allergy (EAID, -11.6 [95% CI: -17.44, -5.69]) and without perennial allergy (EAID, -10.2 
[95% CI: -18.16, -2.10]). 

Conclusion: Tezepelumab reduced asthma exacerbations attributed to respiratory 
infections in patients with severe, uncontrolled asthma compared with placebo, 
irrespective of perennial allergy status. 

Keywords: TSLP; acute respiratory illnesses; asthma; infections; tezepelumab. 
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Abstract 

A subset of severe asthma is characterized by neutrophilic airway inflammation in 
which epithelial activation of the NLRP3 inflammasome pathway is implicated. 
Recent reports link SERPINB10 to neutrophil activation in inflammatory disease. We 
hypothesized that SERPINB10 contributes to neutrophilic inflammation in asthma. 
Since viral infection triggers airway neutrophilia in asthma, we sensitized mice with 
house dust mite (HDM) and challenged them with HDM and poly(I:C), a viral double-
stranded RNA analog. Compared to wild-type mice, Serpinb10-/- mice exhibited 
reduced neutrophil counts in bronchoalveolar lavage cells and alleviated 
inflammatory cell infiltration around airways. Expression of inflammatory cytokines 
such as Il-1β and Il-6 was also decreased in lung tissues from Serpinb10-/- mice. In 
cultured HBE cells, SERPINB10 knockdown decreased IκBα phosphorylation and 
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suppressed poly(I:C)-induced expression of IL-1β and IL-6. Moreover, the 
expression of NLRP3 and pro-IL-1β in lung tissues of Serpinb10-/- mice was 
decreased. Conversely, SERPINB10 overexpression enhanced IL-1β and IL-6 
expression in HBE cells, which was blocked by either an IκBα phosphorylation 
inhibitor or an NLRP3 inhibitor. Of note, SERPINB10 expression in bronchial 
brushings from non-eosinophilic asthma patients was enhanced and significantly 
correlated with the severity of airflow limitation, and the expression of NLRP3, IL-1β, 
and IL-6. Altogether, SERPINB10 promotes IL-1β and IL-6 expression by 
upregulating NF-κB and NLRP3 signaling in airway epithelial cells, thereby driving 
neutrophilic airway inflammation in asthma. SERPINB10 is a potential therapeutic 
target for airway neutrophilia in asthma. 

Keywords: SERPINB10; asthma; epithelial cells; neutrophilic airway inflammation. 
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Abstract 

The forced oscillation technique (FOT) enables effort-independent assessment of 
small airway dysfunction (SAD) in obstructive lung diseases. We compared 
resistance and reactance ratios between two FOT modalities-impulse oscillometry 
(IOS) and airwave oscillometry (AOS), in patients with asthma and COPD. We 
retrospectively analysed paired pre- and post-bronchodilator IOS and AOS 
measurements from 82 patients (58 asthma, 24 COPD). Resistance (R5-R20/R5 for 
IOS; R5-R19/R5 for AOS) and reactance (X5/AX) ratios were compared using 
correlation and Bland-Altman analyses. Resistance ratios showed significant 
agreement between devices, with minimal mean differences. Reactance ratios were 
also significantly correlated but were higher with IOS than AOS. This difference 
increased at higher X5/AX ratios, likely due to device specific signal characteristics 
and calibration differences. Post-bronchodilator improvements were observed with 
both devices, with a greater change in X5/AX using IOS (p <0.05). In conclusion 
resistance ratios were comparable between IOS and AOS, supporting their clinical 
use across devices. In contrast, reactance ratios differed, highlighting the need for 
device-specific normative values and improved standardization. FOT-derived ratios 
may offer a practical alternative to absolute values for assessing SAD in asthma and 
COPD. 

Keywords: AOS; IOS; obstructive pulmonary disease; oscillometry derived ratios; 
spirometry. 
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Abstract 

Background: Adherence to inhaler therapy is a crucial determinant in the 
management and control of asthma. However, real-world evidence indicates that 
only 30-70% of patients adhere to prescribed treatments. This study aimed to 
identify the psychological and behavioral factors influencing inhaler adherence 
among patients with asthma. 

Methods: This cross-sectional study was conducted on 300 patients with a 
confirmed diagnosis of asthma based on GINA criteria at Imam Khomeini Hospital, 
Ardabil, Iran, during the winter of 2021-2022. Participants were selected through a 
census sampling method. Data were collected using a researcher-developed 
questionnaire and analyzed statistically. 

Results: Inhaler adherence was positively associated with patient knowledge, 
disease acceptance, treatment acceptance, self-efficacy, and perceived benefits of 
inhaler use. Conversely, fear of side effects and inhaler-related stigma were 
negatively associated with adherence (P < 0.05). Significant differences in 
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adherence-related variables (knowledge, disease and treatment acceptance, stigma, 
self-efficacy, and perceived benefits) were found across different educational levels 
and between urban and rural patients (P < 0.05). 

Conclusions: Psychological and behavioral factors play a significant role in 
adherence to inhaler therapy in asthma patients. Regular assessment of patients' 
knowledge, beliefs, and behavioral patterns regarding inhaler use during clinical 
visits may enhance self-management and improve treatment outcomes. 

Keywords: Asthma; Inhaler adherence; Self-efficacy; Stigma; Treatment acceptance. 
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Abstract 

While predictors of asthma exacerbation risk are generally well established, 
predictors of exacerbation severity remain largely undefined. Identifying robust 
clinical predictors of exacerbation severity is essential to support tailored 
management strategies and optimize resource allocation. This study leverages 
machine learning to evaluate the predictive value of clinical factors for exacerbation 
severity in a real-world emergency department setting. A retrospective cohort study 
was performed using medical records of 367 adults (644 exacerbations) who 
presented to the Amsterdam UMC emergency department between 2013 and 2020. 
Five severity outcomes were investigated: hospital admission, ICU admission, 
length of stay, oxygenation efficiency (SpO₂/FiO₂), and National Early Warning 
Score (NEWS). Associations were assessed using linear mixed models (LMM), and 
predictive modelling employed a machine learning approach combining LMMs with 
fivefold cross-validated least absolute shrinkage and selection operator (LASSO) 
regression. Exacerbation severity was most consistently associated with lung 
function, the presence of a radiographic chest infiltrate, C-reactive protein levels, 
blood neutrophil count and theophylline maintenance use. No significant 
associations were found for blood eosinophil count, age, comorbidities, symptom 
duration, triggers, allergic sensitization, ethnicity or exacerbation history within the 
preceding 12 months. Internally validated prediction models for hospital and 
intensive care admission achieved areas under the curve of 0.632 and 0.695, 
respectively. The strongest predictors explained 18.8% of variability in NEWS, 15.2% 
in oxygenation efficiency, and 9.0% in length of hospital stay. In these prediction 
models, a radiographic chest infiltrate, followed by theophylline maintenance use 
and blood neutrophil count, were most frequently associated across the five 
severity outcomes. To conclude, lung function and markers of acute respiratory 
infection were most frequently associated with asthma exacerbation severity. 
However, clinical and demographic variables have only modest predictive value, 
highlighting the need to identify additional robust predictors. 

Keywords: Asthma; Exacerbations; Machine learning; Predictive modelling; Risk 
stratification; Treatable traits. 
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Abstract 

Background: Patients with asthma and abnormal glucose metabolism have 
increased asthma exacerbations, worse lung function, and higher health care 
utilization. Metformin, an insulin-sensitizing agent with anti-inflammatory properties, 
may modify these outcomes. 

Objective: This study explored the association between metformin use and acute 
asthma exacerbations in children with asthma with elevated blood glucose or a type 
2 diabetes diagnosis. 
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Methods: This observational study was conducted among children aged 10-17 years 
with asthma and evidence of type 2 diabetes, abnormal glucose, or serum glucose 
≥200 mg/dL, using the Linked Network in TrinetX data. Two cohorts were 
constructed: a metformin treatment group and a comparison group without 
metformin. Groups were matched 1:1 using a propensity score algorithm on 
baseline characteristics. Negative binomial models were used to compare asthma-
related healthcare utilizations and systemic steroid courses. Kaplan-Meier analysis 
using the log-rank test compared the time to-first asthma exacerbation. 

Results: After propensity score matching, there were 536 children each in the 
metformin user and comparison groups. Metformin use was associated with a 
significantly lower rate of systemic corticosteroid courses, with a 42% reduction 
compared to the comparison group (IRR = 0.58; 95% CI: 0.40-0.85; p = 0.005). There 
was no difference in the median time to the first occurrence of asthma 
hospitalizations, ER visits, or systemic steroid courses between the metformin use 
and comparison group. 

Conclusion: Metformin use was associated with a significantly lower rate of 
systemic corticosteroid courses, although no differences were observed in acute 
care utilization and in time to first asthma exacerbation. 

Keywords: hospitalizations; insulin resistance; obesity; oral steroids; type 2 
diabetes. 
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Abstract 

Chronic rhinosinusitis with nasal polyps (CRSwNP) is a type 2 inflammatory disease 
with a significant impact on quality of life. Benralizumab has shown efficacy in 
severe eosinophilic asthma, but there is limited evidence for CRSwNP. A 
prospective observational study was conducted in a tertiary hospital with six adults 
with severe CRSwNP, according to EPOS2020 criteria, treated for 52 weeks. All had 
multiple surgeries (mean 3.3) and high cumulative exposure to systemic 
corticosteroids. Initially, they presented a high symptom and endoscopic burden 
(SNOT-22: 72; NPS: 5.2). After 16 and 52 weeks, significant improvements were 
observed in SNOT-22 (40.3 and 28.8), NPS (4.3 and 2.7), corticosteroid use, and 
complete eosinophil depletion. VAS scores improved, especially in smell, 
rhinorrhea, and general condition. No significant adverse events occurred. These 
preliminary results suggest that benralizumab may be effective in CRSwNP without 
associated asthma, although larger controlled studies are needed. 

Keywords: Anticuerpos monoclonales; Benralizumab; Calidad de vida; Chronic 
rhinosinusitis with nasal polyps; Eosinophils; Eosinófilos; Evidencia real; 
Monoclonal antibodies; Quality of life; Real-world evidence; Rinosinusitis crónica 
con pólipos nasales. 
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Abstract 

Rationale: The Undiagnosed COPD and Asthma Population trial showed that early 
diagnosis and treatment of asthma and COPD by pulmonologists improved 
healthcare utilization, respiratory symptoms, and quality of life. 

Objectives: To determine if the benefits of early diagnosis and treatment were 
greater in individuals with more advanced disease, or in individuals with asthma as 
opposed to COPD. We also assessed whether pulmonologist-directed care 
benefited asthma and COPD subgroups equally. 

Methods: Case finding was used to identify undiagnosed adults with chronic 
respiratory symptoms in the community. Five hundred and eight newly diagnosed 
participants with COPD or asthma were randomized to a pulmonologist-care 
intervention or usual care. Low and high disease-burden categories for St. Georges 
Respiratory Questionnaire (SGRQ) and COPD Assessment Test (CAT) were defined 
using a median-split of baseline scores, and MCID thresholds were used to define 
significant responses. Benefits of pulmonologist care were assessed by evaluating 
treatment effects within subgroups and by assessing treatment-by-subgroup 
interactions. 

Measurements and main results: Patients with higher disease burden at diagnosis 
were more likely to benefit from early diagnosis and treatment compared to those 
with lower disease-burden. 71% of those with high disease-burden improved their 
CAT by ≥ 2 points over 12 months compared to 47% with low disease burden; OR 
2.78, 95% CI: 1.90 to 4.07, p<0.001. Similar results were seen for SGRQ and FEV1 
improvements. In contrast, responses to early diagnosis and treatment were similar 
for those with asthma vs COPD. Individuals with asthma randomized to 
pulmonologist-directed care showed greater one-year improvements in CAT, SGRQ, 
SF36 and FEV1 compared to individuals randomized to primary care. However, 
individuals with COPD experienced similar improvements regardless of whether 
their treatment was managed by a pulmonologist or primary care provider. 
Treatment-by-disease interaction terms were not statistically significant. 

Conclusions: Patients with greater disease burden who exhibited more advanced 
and symptomatic asthma and COPD at the time of diagnosis, benefited more from 
earlier diagnosis and treatment. Patients with asthma tended to derive greater 
benefit from pulmonologist-directed care than patients with COPD. 

Keywords: Asthma; COPD; Case-finding; Disease burden; Early diagnosis. 
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Abstract 

Purpose of review: Asthma is among the most common conditions managed by 
pediatricians. This review summarizes recent advances in our immunologic 
understanding of asthma, focusing on cell types implicated in pathogenesis outside 
of the Th2 paradigm. Early-life respiratory viral infections are a key risk factor for 
the development of pediatric asthma. Literature detailing the epidemiologic and 
immunologic connection between early-life viral infections and asthma is also 
reviewed. 

Recent findings: Asthma is an umbrella term used clinically, but the underlying 
immune mechanisms can be highly variable. These differing endotypes of asthma 
can be driven by distinct granulocyte, CD4 + T-cell, and innate-cell subsets, all with 
therapeutic implications. Early-life viral infection is a well described risk factor for 
asthma development. Understanding the differences in the immune system early in 
life, focused on the lung milieu, has shed light on the mechanisms connecting these 
two conditions. 

Summary: Early-life respiratory viral infections and asthma have high prevalence in 
pediatrics, with the former raising the risk for the latter. Understanding the 
immunologic mechanisms is critical in understanding this connection. Further, our 
understanding of the drivers of asthma in pediatrics has expanded beyond the 
canonical pathways. 

Keywords: asthma; early-life viral infection; lung immunology. 
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Abstract 

Asthma is one of the most common chronic diseases affecting pregnant women 
with variable prevalence around the world. Hormonally mediated and physical 
changes to the respiratory system occur during pregnancy and can impact asthma 
status unpredictably-some women improve, some worsen and some are stable. 
Increased maternal and foetal adverse outcomes are observed with uncontrolled 
asthma. Medication non-adherence increases in pregnancy, often because of 
concerns regarding the effect of medications on the developing foetus and is a 
major contributor to loss of asthma control. Certain comorbidities, particularly 
metabolic comorbidities, are more common in pregnant women with asthma and are 
increasingly understood to impact asthma and pregnancy outcomes. There is 
reassuring observational data to suggest the safety of omalizumab and dupilumab 
in pregnancy, but more studies are needed. This review highlights the current 
evidence regarding epidemiology, pregnancy-related respiratory changes, 
comorbidities and treatment of asthma in pregnancy. 
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Abstract 

Background: Laryngopharyngeal reflux (LPR), allergic rhinitis (AR), and asthma are 
common airway disorders that often coexist, suggesting shared inflammatory 
mechanisms. LPR involves gastric reflux into the laryngopharynx, while AR and 
asthma are linked by the "united airway" hypothesis. Evidence indicates LPR may 
contribute to AR and asthma exacerbation, yet their interactions remain unclear. 
Understanding their interaction may enhance clinical outcomes. 

Objective: This systematic review aimed to evaluate the associations between LPR, 
AR, and asthma by analyzing studies that examined these conditions in various 
patient populations. 

Methodology: A comprehensive search of electronic databases, including PubMed, 
Scopus, and Google Scholar, was conducted for studies published up until 2024. 
Eligible studies were selected based on predefined inclusion criteria, and data on 
the prevalence, diagnostic methods, and associations between LPR, AR, and 
asthma were extracted. This systematic review was conducted and registered in 
PROSPERO (CRD42024588367). Statistical analysis was performed to determine the 
strength of the associations between these conditions. 
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Results: The review identified significant associations between LPR and both AR 
and asthma. Multiple studies confirmed a positive correlation between LPR and AR, 
with worse AR symptoms observed in patients with more severe LPR. Additionally, 
a strong association between LPR and asthma was observed, particularly in 
patients with poorly-controlled asthma. The analysis also revealed a robust 
relationship between AR and asthma, consistent with the "united airway" 
hypothesis, which posits that the upper and lower airways share common 
inflammatory pathways. These findings suggest that the coexistence of these 
conditions may exacerbate symptoms and complicate management. 

Conclusion: This systematic review highlights the significant associations between 
LPR, AR, and asthma, emphasizing the importance of recognizing and addressing 
these comorbidities in clinical practice. The findings suggest that managing 1 
condition may have a beneficial effect on the others, supporting a multidisciplinary 
approach to diagnosis and treatment. 

Keywords: airway inflammation; allergic rhinitis; asthma; laryngopharyngeal reflux; 
systematic review. 
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Abstract 

Introduction: Type 2-high asthma (T2HA) accounts for most severe asthma 
morbidity and is driven by eosinophilic, IgE- and alarmin-mediated inflammation. 
Although five biologics are licensed, many patients remain symptomatic, 
corticosteroid-dependent or financially excluded. 

Areas covered: PubMed, Embase, Web of Science, Scopus, Cochrane Library, 
EconLit, ClinicalTrials.gov and WHO-ICTRP were searched (1 January 2005 - 30 
June 2025). Evidence from randomized trials, economic evaluations and 
translational studies on biologics, small-molecule drugs, cell-based and 
microbiome-directed interventions was synthesized across four domains: late-stage 
attrition, ultra-long-acting biologic limitations, slow small-molecule progress, and 
cost - access barriers. Durability, pediatric data and OCS-sparing potential were 
also examined. 

Expert opinion: Phenotype-guided biologics have replaced corticosteroid escalation 
after two decades of research; nevertheless, plateaus in effectiveness, uncertain 
long-term safety profiles, and exorbitant costs persist. Future progress will depend 
on value-based pricing that facilitates global adoption, adaptive biomarker-
anchored clinical trials, rational combination or bispecific therapeutics, and 
rigorous post-marketing surveillance of cell-based and microbiome-directed 
therapies. Delivering sustainable, equitable management of T2HA necessitates the 
coordination of scientific, regulatory, and economic mechanisms rather than 
focusing on increasingly narrow cytokine targets. 

Keywords: Type 2-high asthma; biologic therapies; cost and accessibility; precision 
medicine; small-molecule drugs. 
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Free article 

Abstract 

Objective: A person's quality of life can be deeply impacted by chronic rhinitis. We 
report 2-year outcomes in patients after treatment using a novel, multipoint, 
impedance-controlled, radiofrequency ablation device. 

Methods: A prospective, multicenter, single-arm clinical study of posterior nasal 
nerve ablation in adults with chronic rhinitis. Efficacy assessments included the 
reflective total nasal symptom score (rTNSS), postnasal drip, cough, Eustachian 
Tube Dysfunction Questionnaire-7 (ETDQ-7), nasal obstruction symptom evaluation 
(NOSE), and mini-Rhinoconjunctivitis Quality of Life Questionnaire (mini-RQLQ). 

Results: Seventy-five of 80 (94%) participants completed 2-year follow-up. 
Statistically significant improvements were observed in rhinitis symptoms, 
postnasal drip, cough, ear symptoms, and quality of life as evidenced by the mean 
change in rTNSS (-4.3), postnasal drip (-0.9), cough (-0.7), ETDQ-7 (-1.1), NOSE (-
31.7), and mini-RQLQ (-1.7; P < .0001 for all). Allergic and nonallergic rhinitis 
subgroups demonstrated similar, significant improvement. No serious related 
adverse events were reported between the 9-month and 2-year follow-ups. 

Conclusions: The data demonstrate consistent long-term efficacy and safety of a 
multipoint, impedance-controlled, radiofrequency ablation device for the treatment 
of chronic rhinitis. Significant improvements were observed in rhinitis symptoms, 
postnasal drip, cough, ear symptoms, and quality of life through 2-year follow-up. 

Study registration: www. 

Clinicaltrials: gov. Unique identifier NCT05591989. 

Keywords: ETDQ-7; NOSE; allergic rhinitis; chronic rhinitis; impedance-controlled 
radiofrequency ablation; mini-RQLQ; nonallergic rhinitis; posterior nasal nerve 
ablation; quality of life; rTNSS. 
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Abstract 

Background: Local allergic rhinitis (LAR) is a rhinitis subtype characterised by an 
IgE-mediated response in the nasal mucosa. Although the nasal provocation test 
(NPT) is the diagnostic gold standard, it is impractical in many centres. 
Consequently, patients are often misclassified as having non-allergic rhinitis, 
delaying appropriate treatment. This study evaluated the role of nasal cytology in 
the classifying and monitoring paediatric allergic rhinitis (AR), distinguishing 
probable LAR (pLAR), and guiding treatment. 

Methods: This retrospective study analysed data from 255 patients diagnosed with 
chronic rhinitis between March and June 2024. After applying exclusion criteria 
(recent allergy treatment, nasal deformities, incomplete records), 48 patients were 
included and grouped as pLAR (n = 11) or AR (n = 37). Nasal eosinophilia and atopy 
markers were assessed with clinical symptoms, before and after treatment. 

Results: The mean age was 10.5 years (range: 3-17), with 64.6% male. AR was 
diagnosed in 77% and pLAR in 23%. Asthma was the most common comorbidity 
(37.5%). Persistent, moderate-severe symptoms were seen in 68.8%, with pollen 
sensitivity present in 76.3%. After treatment, both VAS scores and nasal eosinophil 
rates (NEOS%) significantly decreased in both groups (p < 0.05). NEOS% was higher 
in patients with atopic dermatitis and lower in those with adenoidal hypertrophy. 
AEC and NEOS% were positively correlated (p < 0.001), suggesting a link between 
systemic and local eosinophilia. 

Conclusions: Patients with pLAR showed clinical and laboratory improvement 
similar to AR following treatment. Nasal cytology may be a useful diagnostic and 
monitoring tool in children with chronic rhinitis. 

Keywords: allergic rhinitis; local allergic rhinitis; nasal cytology; paediatric chronic 
rhinitis. 
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Abstract 

Background: Laryngopharyngeal reflux (LPR), allergic rhinitis (AR), and asthma are 
common airway disorders that often coexist, suggesting shared inflammatory 
mechanisms. LPR involves gastric reflux into the laryngopharynx, while AR and 
asthma are linked by the "united airway" hypothesis. Evidence indicates LPR may 
contribute to AR and asthma exacerbation, yet their interactions remain unclear. 
Understanding their interaction may enhance clinical outcomes. 

Objective: This systematic review aimed to evaluate the associations between LPR, 
AR, and asthma by analyzing studies that examined these conditions in various 
patient populations. 
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Methodology: A comprehensive search of electronic databases, including PubMed, 
Scopus, and Google Scholar, was conducted for studies published up until 2024. 
Eligible studies were selected based on predefined inclusion criteria, and data on 
the prevalence, diagnostic methods, and associations between LPR, AR, and 
asthma were extracted. This systematic review was conducted and registered in 
PROSPERO (CRD42024588367). Statistical analysis was performed to determine the 
strength of the associations between these conditions. 

Results: The review identified significant associations between LPR and both AR 
and asthma. Multiple studies confirmed a positive correlation between LPR and AR, 
with worse AR symptoms observed in patients with more severe LPR. Additionally, 
a strong association between LPR and asthma was observed, particularly in 
patients with poorly-controlled asthma. The analysis also revealed a robust 
relationship between AR and asthma, consistent with the "united airway" 
hypothesis, which posits that the upper and lower airways share common 
inflammatory pathways. These findings suggest that the coexistence of these 
conditions may exacerbate symptoms and complicate management. 

Conclusion: This systematic review highlights the significant associations between 
LPR, AR, and asthma, emphasizing the importance of recognizing and addressing 
these comorbidities in clinical practice. The findings suggest that managing 1 
condition may have a beneficial effect on the others, supporting a multidisciplinary 
approach to diagnosis and treatment. 

Keywords: airway inflammation; allergic rhinitis; asthma; laryngopharyngeal reflux; 
systematic review. 
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Abstract 

This pilot study evaluated the effects of inhaled N-acetylcysteine (NAC) on sputum 
rheology in patients with chronic productive cough (CPC). Rheological 
measurements before and 30 min after inhalation were compared retrospectively in 
16 outpatients receiving either NAC (n = 9) or bromhexine hydrochloride (BXH) (n = 
7). NAC inhalation significantly reduced critical strain (γC), an indicator of sputum 
stringiness, from 2370 [1310-4390] % to 643 [389-700] % (median and interquartile 
range), with a significantly greater effect than BXH. This reduction was observed 
regardless of airway fungal colonization. In addition, two case reports, a 67-year-old 
man with bronchorrhea and a 79-year-old woman with refractory asthma, 
demonstrated improved quality-of-life scores evaluated with the Cough and Sputum 
Assessment Questionnaire (CASA-Q) and rheological improvement following 1-2 
weeks of twice-daily NAC inhalation. These findings suggest that nebulized NAC 
may be a promising add-on therapy for refractory airway diseases characterized by 
high sputum stringiness (γC). 

Keywords: Bromhexine hydrochloride; Chronic productive cough; Critical strain; N-
acetylcysteine inhalation; Sputum rheology. 

Copyright © 2025 The Japanese Respiratory Society. Published by Elsevier B.V. All 
rights reserved. 
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Abstract 

Background: Persistent chronic airway inflammation and progressive airflow 
limitation are typical features of chronic obstructive pulmonary disease (COPD). 
Emerging evidence indicates that small airway dysfunction (SAD) plays a critical 
role in driving the sustained pathological progression of COPD. Preserved ratio 
impaired spirometry (PRISm) represents a spirometric pattern characterized by a 
reduced forced expiratory volume in 1 second (FEV₁) despite a preserved ratio. 
Current evidence inadequately elucidates the pathophysiological role of SAD and its 
intricate interplay with PRISm and COPD progression. On the other hand, impulse 
oscillometry (IOS) can be used as a complementary tool to spirometry to detect 
SAD. Detection of SAD in patients with chronic respiratory symptoms could help in 
the diagnosis of PRISm and COPD when spirometry is not achievable. 

Objective: To investigate the diagnostic value of IOS for identifying SAD in patients 
with chronic respiratory symptoms, PRISm and COPD. 

Methods: Between September 2021 and July 2023, 552 symptomatic patients 
without known structural lung disease who underwent both spirometry and IOS on 
the same day in the outpatient clinic were evaluated. The correlations between 
spirometry and the IOS parameters, and the ROC curves of the IOS parameters for 
SAD patients and COPD patients were analyzed. 

Results: Among the 552 patients included in the study, 96 patients had COPD, 39 
patients had PRISm, and 417 patients had chronic cough. Among 456 chronic cough 
patients with preserved ratio spirometry, the incidence of PRISm was 8.55%. Based 
on spirometry-defined SAD, the incidence of SAD in the PRISm population was 
71.8%, which was significantly higher than the 9.35% of the non-PRISm population. 
With increasing COPD GOLD stage, the IOS parameters R5-R20, R5, Fres, and Ax 
increased, whereas the traditional lung function parameters and X5 decreased. R5-
R20, X5, Fres, and AX of COPD GOLD stage 1 patients were not substantially 
different from those of PRISm patients. In PRISm patients, R5-R20, R5 and Fres 
were strongly correlated with FEF25%-75%. R5-R20, R5, X5, Fres and AX were 
significantly associated with FEV1, FEV1/FVC, FEV1% predicted, FEF50%, FEF75% and 
FEF25%-75% in COPD patients. Through ROC curve analysis, the cutoffs for identifying 
SAD in patients with chronic respiratory symptoms and PRISm patients were 
obtained, with R5-R20 values of 0.075 and 0.105 kPa/L/s, respectively. The values of 
R5 were 0.365 and 0.375 kPa/L/s, respectively. The Fres values are 16.31 Hz and 
17.11 Hz, respectively. The cutoff for detecting COPD in all patients was 0.485 
kPa/L/s for R5, 0.125 kPa/L/s for R5-R20, -0.155 kPa/L/s for X5, and 17.98 Hz for Fres. 
Fres had the highest AUC value for both SAD and COPD detection, and it detected 
COPD the most in all patients, with a prevalence of 24.1%. R5 detected SAD the 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12505595/
https://doi.org/10.1186/s12890-025-03941-1


most in patients with chronic respiratory symptoms, with a prevalence of 47.5%. 
With a prevalence of 71.8%, spirometry identified SAD in patients with PRISm the 
most frequently. 

Conclusion: Almost all IOS parameters Linked to the small airways were 
significantly different in the PRISm population compared with patients with chronic 
respiratory symptoms. SAD severity in PRISm patients is similar to that in GOLD 
stage 2 COPD patients. The IOS can assess the disease severity of COPD. 

Keywords: COPD; Impulse oscillometry; Preserved ratio impaired spirometry 
(PRISm); Small airway dysfunction (SAD); Spirometry. 
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Abstract 

Antimicrobial resistance (AMR) remains a critical global health concern, largely 
driven by inappropriate antibiotic use. To address this challenge, the World Health 
Organization (WHO) developed the AWaRe (Access, Watch, Reserve) classification, 
prioritizing the use of Access antibiotics - narrow-spectrum agents with proven 
efficacy and low resistance potential. Amoxicillin/clavulanate, included in the 
Access group, is widely endorsed in international and national guidelines, as a first-
line option for common community-acquired infections. This Expert Opinion 
reviews the positioning of amoxicillin/clavulanate within stewardship frameworks, 
synthesizing its pharmacological characteristics, clinical evidence, and relevance in 
both Italian and global contexts. The combination of amoxicillin with the β-
lactamase inhibitor clavulanic acid provides broad activity against key respiratory 
pathogens such as Haemophilus influenzae, and Moraxella catarrhalis, including β-
lactamase-producing strains. Evidence from randomized controlled trials and meta-
analyses demonstrates high bacteriological eradication and clinical cure rates 
across acute bacterial rhinosinusitis, otitis media, community-acquired pneumonia, 
and chronic bronchitis exacerbations. In pediatric populations, 
amoxicillin/clavulanate has shown significant efficacy in protracted bacterial 
bronchitis and chronic wet cough. Comparative data confirm its equivalence or 
superiority to macrolides and fluoroquinolones while maintaining a lower resistance 
selection potential and favorable tolerability. The integration of WHO AWaRe 
targets, Italian stewardship recommendations, and robust clinical evidence 
underscores the central role of amoxicillin/clavulanate in rational antibiotic 
prescribing. Its stewardship-aligned use - emphasizing short-course therapy, 
targeted prescribing, and avoidance in viral syndromes - represents a pragmatic 
and evidence-based strategy to optimize treatment outcomes while contributing to 
AMR mitigation in both national and global contexts. 
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Abstract 

Objective: To characterize long-term response rates to the superior laryngeal nerve 
(SLN) block in a prospective fashion. Secondary objectives are to provide objective 
data to answer common pre-procedural questions and to identify factors that 
predict injection outcomes. 

Methods: Prospective study from April 2021 to August 2024 of adult patients with 
refractory chronic cough undergoing SLN block. Response was measured via a 
yes/no question about improvement, cough severity index (CSI), and a 1-10 Likert 
scale grading cough impact on quality of life (QoL) taken at baseline, 2 weeks, and 
6-9 months post-injection. 

Results: One hundredtwenty-two patients were injected for cough, representing 249 
injections. At 2 weeks after injection, 63.1% endorsed improvement on yes/no 
questioning ("initial improvers"), with significant improvement in both CSI and QoL 
scores (p < 0.001 for each). Of the initial improvers, 53.2% reported ongoing 
symptom improvement at long-term follow-up (6-9 months). Improvement occurred 
at an average of 4.3 days after injection and averaged 4.1 months in duration. 72.1% 
of improvers reported their degree of improvement as "a lot" or "completely." Side 
effects occurred in 44.2% of injections and were typically mild. No cough feature or 
clinical factor significantly predicted a positive response to the SLN block. 

Conclusion: This prospective assessment indicates that nearly 2 in 3 refractory 
chronic cough patients respond positively to SLN block, with ~50% of these initial 
improvers endorsing ongoing improvement at long-term follow-up. Average 
duration of benefit is 4 months, and side effects are common. Predictive factors of a 
positive response to SLN block remain undefined. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) patients are 
encouraged to manage exacerbations (acute exacerbation of COPD (AECOPD)) 
through self-management (SM) plans. Since only around half of AECOPD are 
bacterial, and sputum colour correlates with bacterial load, it may help guide 
antibiotic use. This pragmatic randomised controlled trial (RCT) assessed the safety 
and effectiveness of using a sputum colour chart in UK primary care. 

Methods: The multicentre RCT, Colour COPD randomised COPD adults who had ≥2 
AECOPD or ≥1 AECOPD hospital admission in the preceding year. The primary 
objective was to assess the non-inferiority of the Bronkotest sputum colour chart 
compared with usual care, with hospital admission for AECOPD at 12 months as the 
primary outcome. Secondary outcomes included second courses of treatment 
requirement and quality of life (CAT score). Nested substudies examined daily 
symptoms via e-diaries and sputum culture. 

Results: 115 severe COPD patients (global obstructive lung disease(GOLD) D, 54% 
Medical Research Council (MRC) 4 or 5, CAT score 24) were randomised. A trend 
towards more hospital admissions (32% vs 16%, relative risk (RR) 1.95 (0.92-4.18)) 
and increased antibiotic use within 14 days (34% vs 18%, adjusted relative risk 
(aRR) 1.80 (0.85-3.79)) was seen in the colour chart group. From 38 sputum 
substudy patients, 57 samples were received (42 stable, 15 during AECOPD), with 
30% containing potentially pathogenic bacterium (PPB). Purulent sputum was more 
frequent in bronchiectasis, independent of disease state (stable vs exacerbation) or 
PPB presence, suggesting sputum colour alone does not reliably guide antibiotic 
use. 

Conclusion: Under-recruitment precluded definitive conclusions. However, sputum 
colour is unlikely to be a useful addition to COPD SM in primary care. 
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Trial registration number: The UK's Clinical Study Registry: ISRCTN14955629 
(https://doi.org/10.1186/ISRCTN14955629; registration date: 11 Number 2020). 
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Abstract 

Background and objectives: Diseases such as cystic fibrosis (CF) and non-CF 
bronchiectasis can cause extensive mucus formation in the lung, which may affect 
drug distribution and effects. As such, quantitative understanding of drug 
distribution in mucus may guide treatment optimization. Here, we aimed to develop 
a modeling framework to evaluate spatial distribution of drugs in mucus with CF as 
a proof of concept. In a case study, we demonstrated how spatial PK models can be 
used to predict spatial antimicrobial pharmacodynamics (PD). 
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Methods: A spatial pharmacokinetic (PK) model in mucus was developed using 
discretized partial differential equations. Hypothetical drugs with realistic ranges for 
molecule/particle size (radius, r), mucin binding affinity, and half-lives were used to 
evaluate the impact of drug-specific factors on spatial distribution in mucus. Mucin 
concentration and muco-ciliary clearance were evaluated as biological system-
specific factors. We then demonstrated how the spatial PK model can be used to 
predict antimicrobial drug effects of imipenem against the pathogen Pseudomonas 
aeruginosa in mucus. 

Results: Under intravenous PK profiles, molecular/particle size (r) was found to play 
a dominant role in mucus drug diffusion, while drug-mucin interactions and muco-
ciliary clearance showed a minor impact. Small molecule drugs (r <1 nm) could 
readily penetrate mucus, whereas large molecules or particles (r >20 nm) showed 
differential spatial drug distribution. Our case study demonstrates that baseline 
spatial bacterial organization can impact the treatment outcome of imipenem 
against mucus-associated infections. 

Conclusion: The developed spatial PK modeling framework enabled quantitative 
description of the spatial distribution of drugs in airway mucus and can be of 
relevance to guide optimization of treatment strategies. 
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