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Abstract 

Chronic obstructive pulmonary disease (COPD), a leading cause of global morbidity 
and mortality, is a complex and heterogeneous respiratory condition characterised 
by incompletely reversible airflow obstruction on spirometry. The aetiologies and 
pathological patterns of COPD are varied, which has long been viewed as a 
hindrance to targeted treatment. Yet inflammation is central to the diverse 
mechanisms of COPD pathogenesis, and type 2 inflammation has emerged as a 
measurable, modifiable and clinically meaningful therapeutic target in those 
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patients in whom it is identified. The approval of first biological therapy against type 
2 inflammation in COPD builds on our understanding of immunological mechanisms 
in airways diseases, is informed by a decade of randomised trials and makes 
possible a fundamental shift in our approach to this common condition. This review 
will (1) assess aspects of pathological inflammation in COPD, namely type 1, 2 and 3 
inflammation, and the role of epithelial alarmins; (2) examine data from randomised 
trials on the efficacy and safety of monoclonal antibodies against inflammatory 
mediators in COPD; and (3) discuss future directions for biological therapies in 
COPD, including new patient populations, new agents and new approaches that 
focus on high-risk disease and open the door to prevention. 
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Abstract 

Background: Patients with airflow limitation according to the fixed ratio but not the 
lower limit of normal (LLN) (FR+LLN-) have a poorer respiratory prognosis and 
higher mortality than the normal fixed ratio. However, whether tiotropium treatment 
improves respiratory health outcomes in patients with FR+LLN- remains unclear. 

Methods: This was a secondary analysis of the 24-month Tie-COPD study, a 
multicentre, randomized, double-blind clinical trial comparing tiotropium with 
placebo for mild-to-moderate COPD. FR+LLN- was defined as a post-bronchodilator 
FEV1/FVC ratio of <0.70 but ≥LLN. The primary endpoint was the between-group 
difference in the change from baseline to 24 months in pre-bronchodilator FEV1. Key 
secondary endpoints included the between-group difference in the annual decline in 
pre-bronchodilator FEV1 and exacerbations. 

Results: In the Tie-COPD study, 92 patients (12%) had FR+LLN-. Tiotropium resulted 
in a significantly higher pre-bronchodilator FEV1 at 24 months (difference, 191 mL; 
95% confidence interval [CI] 99, 283), with a least-squares mean (LSM) change from 
baseline of 47 mL (95% CI -13, 108) versus -140 mL (95% CI -215, -64) with placebo. 
The annual decline in the pre-bronchodilator FEV1 was 24 mL/year with tiotropium 
and 89 mL/year with placebo (difference 60 mL/year; 95% CI 2, 118) from 30 days 
through 24 months. Tiotropium reduced total exacerbations compared with placebo 
(relative risk=0.50; 95% CI 0.27, 0.94). 

Conclusion: This study demonstrated tiotropium treatment improved lung function, 
ameliorated lung function decline, and reduced exacerbations compared with 
placebo in patients with FR+LLN-, providing evidence-based medicine evidence for 
the treatment in this population. 

Keywords: COPD; Tie-COPD; fixed ratio; lower limit of normal; tiotropium. 
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Abstract 

Background: COPD is classified by its clinical phenotypes-chronic bronchitis and 
emphysema. A CT-based mucus plug score (MPS) was recently identified as a 
biomarker to subgroup COPD patients with increased airway mucus plugs. While 
not necessarily linked to more pronounced symptoms or structural lung changes, 
mucus plugs are associated with increased mortality. Interestingly, a higher MPS 
seems to be associated with a lower body mass index (BMI), likewise associated 
with increased mortality. This study aims to characterize patients with advanced 
lung emphysema presenting for lung volume reduction therapy with a special focus 
on mucus plug occurrence. 

Material and methods: This retrospective, monocentric study assessed MPS in 
advanced COPD (GOLD III/IV) and emphysema patients evaluated for lung volume 
reduction therapy at Charité-Universitätsmedizin Berlin. CT scans were analyzed for 
mucus plugging, and clinical data were obtained from the Lung Emphysema 
Registry (www.lungenemphysemregister.de). 

Results: A total of 127 CT scans were assessed for MPS. About 50% had no mucus 
plugs (score = 0), 25% had an intermediate burden (score 1-2), and 25% had a high 
burden (score ≥3). Higher MPS correlated with lower BMI, more pronounced 
emphysema, and worse lung function, including forced expiratory volume in 1 
second, vital capacity, and diffusing capacity of carbon monoxide. Residual volume, 
pCO2, the 6-minute walk test, and quality-of-life parameters were unaffected. 
Multivariate regression analysis found a strong association between mucus plugs 
and BMI, showing that a decrease in BMI was associated with a higher mucus 
burden (p<0.001; coefficient of -1.584). 

Interpretation: This study supports an association between high MPS and BMI in a 
vulnerable subgroup of advanced COPD patients. Further research is needed to 
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understand the pathophysiology and consequences of mucus plugs, aiming for 
individualized risk assessments and treatment strategies. 

Keywords: COPD; body mass index; emphysema; mucus plugging. 
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Abstract 

Background: Severe emphysema, a major chronic obstructive pulmonary disease 
(COPD) phenotype characterized by hyperinflation, is associated with significant 
morbidity and mortality. Lung volume reduction (LVR) therapies, including surgical 
(LVRS) and bronchoscopic techniques (e.g. endobronchial valves (EBVs) and coils 
(ECs)), aim to reduce hyperinflation and improve outcomes, but their comparative 
efficacy and safety are unclear. 

Methods: This network meta-analysis compared LVR therapies. We systematically 
evaluated LVRS, EBV, EC, intrabronchial valves (IBV), sealants (ELS), vapor ablation 
(BVA), or airway bypass stents (ABS) in adults with severe emphysema. The 
primary outcomes were early and overall mortality. The secondary outcomes 
included lung function (FEV1, RV reduction), exercise capacity (6MWD), quality of 
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life (SGRQ), and adverse events. Bayesian analysis using R/BUGSNet was used to 
assess their effects and rankings. 

Results: Twenty-six RCTs (4418 patients) were included. No LVR therapy 
significantly reduced mortality compared with standard medical care (SMC) (early 
mortality, 1.6%; overall mortality, 10.9%; and highest rates of LVRS). Compared with 
SMC, LVRS and EBV significantly improved FEV1, RV reduction, and the 6MWD; 
LVRS consistently ranked most effectively. After excluding the impact of collateral 
ventilation in the subgroup analysis, EC significantly improved the SGRQ and 
6MWD, and a reduction in residual volume and IBV improved the SGRQ. LVRS, EBV, 
and EC had significantly higher adverse event rates than SMC did. 

Conclusions: While no LVR therapy improved survival over SMC, LVRS and some 
bronchoscopic techniques (EBV, EC) significantly enhanced lung function, exercise 
capacity, and quality of life in severe emphysema patients. LVRS offers the greatest 
efficacy benefits but carries the highest risks. Bronchoscopic options (EBV, EC) 
provide safer and more effective alternatives, particularly for symptoms and 
functional improvement. Careful patient selection on the basis of fissure status and 
emphysema pattern is paramount. 

Keywords: Emphysema; complication; efficacy; lung volume reduction. 

Plain language summary 

This network meta-analysis provides a comprehensive assessment of surgical and 
bronchoscopic lung volume reduction therapies for severe emphysema. The key 
findings are as follows:Compared with standard medical care, no LVR therapy 
significantly reduced mortality.LVRS and EBV are the most effective interventions 
for improving lung function (FEV1, RV reduction), exercise capacity (6MWD), and 
health-related quality of life (SGRQ). LVRS offers the greatest magnitude of benefit 
but carries the highest degree of procedural risk.EC is an effective alternative, 
particularly for improving symptoms and exercise tolerance, and may be suitable 
for patients with homogeneous disease or incomplete fissures where valves are 
less effective. The IBV also showed a potential benefit in SGRQ for selected 
patients.Patient selection is critical. Fissure integrity is paramount for the efficacy 
of endobronchial valves (EBV, IBV). LVRS requires careful assessment of surgical 
risk and emphysema patterns.Bronchoscopic techniques (EBV, EC and IBV) present 
a significantly safer alternative to LVRS in terms of mortality risk, expanding 
treatment options for higher-risk patients.However, evidence for other 
bronchoscopic techniques (ELS, BVA and ABS) remains limited. 
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Abstract 

Background and objectives: Bacterial colonization or chronic infection occurs in the 
lower respiratory tract of patients with chronic obstructive pulmonary disease 
(COPD). Previous studies on Pseudomonas aeruginosa (PA) colonization in patients 
with stable COPD mainly focused on its impact on prognosis, such as leading to 
acute exacerbations and increased mortality. However, the prevalence of PA 
colonization remains unknown. Evidence-based medicine is lacking regarding the 
association of prior antibiotics and inhaled corticosteroids (ICSs) exposure with PA 
colonization, intervention with antibiotic therapy for acute exacerbations, and the 
effect of PA eradication. We conducted this systematic review and meta-analysis to 
investigate these issues and inform precise treatment and prevention. 

Methods: We searched PubMed, Embase, Google Scholar, Cochrane, China National 
Knowledge Infrastructure (CNKI), and ClinicalTrials.gov for randomized controlled 
trials (RCTs) and observational studies. The primary outcome was prevalence. 
Secondary outcomes included previous antibiotic and ICS exposure, exacerbations 
after antibiotic therapy, and the eradication rate of PA with inhaled antibiotics (IAs). 

Results: A total of 39 studies were included, comprising 32,753 cases. The pooled 
prevalence was 5.6% (95% CI 0.04-0.07). Previous exposure to antibiotics and ICSs 
was associated with increased PA colonization, with odds ratio (OR) values of (OR = 
2.85, 95% CI 1.62-5.01) and (OR = 1.89, 95% CI 1.12-3.19), respectively. 
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Exacerbations decreased within the next year after azithromycin treatment 
(standardized mean difference [SMD] = -0.43, 95% CI -0.77 to -0.10). The eradication 
rate of PA with IAs was 0.52 (95% CI 0.46-0.57), and IAs reduced exacerbations in 
the following year (SMD = -0.87, 95% CI -1.38 to -0.35). 

Conclusion: The prevalence of PA colonization in stable COPD was approximately 
5.6%. Prior exposure to antibiotics and ICSs increased the risk of PA colonization. 
Azithromycin therapy reduced exacerbations in PA colonized COPD patients. The 
eradication rate of PA within one year after IA therapy was about 52%, and 
exacerbations decreased. 

Keywords: Pseudomonas aeruginosa; Stable COPD; antibiotics; colonization; 
eradication; prevalence. 
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Abstract 

Dyspnea, a debilitating symptom of COPD, worsens health-related quality of life 
(HRQL), reduces daily physical activity, increases health care utilization, and is 
more closely associated with survival than airflow limitation. Thus, having 
treatments that reduce dyspnea in COPD is important. Pulmonary hypertension (PH) 
is a common complication of COPD that is associated with severe dyspnea, more 
frequent COPD exacerbations, and increased mortality. Multiple causes of PH, 
including a reduction in bioavailable vasodilator nitric oxide (NO), are associated 
with COPD (COPD-PH). Phosphodiesterase type-5 inhibitor (PDE5i) therapy restores 
NO signaling and improves hemodynamics and dyspnea in patients with Group 1 
Pulmonary Arterial Hypertension, but has not been proven effective in COPD-PH. In 
a prior study (ClinicalTrials. gov identifier: NCT01862536), we investigated effects of 
12 months of oral PDE5i therapy with tadalafil on 6-min walk distance (6MWD) in a 
multi-center, randomized, placebo-controlled trial funded by the Department of 
Veterans Affairs. While tadalafil did not change 6MWD at 12 months, the treatment 
group experienced clinically meaningful improvements in patient-reported dyspnea 
and HRQL at 6 months. Because of the importance of mitigating dyspnea in COPD-
PH, we developed a new study protocol examining the effect of PDE-5i therapy in 
COPD-PH, with a reduction in dyspnea the primary outcome. In the current study 
(NCT05937854), we will conduct a prospective, randomized, double-blind, multi-
center clinical trial to evaluate the effects of 6 months of maximally tolerated 
therapy with tadalafil (target dose 40 mg/day) versus placebo on dyspnea, as 
measured by University of California San Diego Shortness of Breath Questionnaire. 

Keywords: Chronic Obstructive Pulmonary Disease; PDE‐5i; exercise; 
phosphodiesterase type 5 inhibitor; pulmonary hypertension. 
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Abstract 

The current study aimed to comprehensively investigate the factors that most 
significantly increase the likelihood of developing osteoporosis, which is of great 
importance for aging populations. To this end, we focus on hypertension (HT) and 
examine its interaction and causal effect on osteoporosis. Using an administrative 
claims database, a nested case-control study and time-to-event analysis were 
conducted focusing on Japanese individuals aged ≥65 years. The results of the 
nested case-control study showed that rheumatoid arthritis (RA) had the highest 
odds ratio (OR = 1.961, 95% CI = 1.85-2.078), followed by HT (OR = 1.722, 95% CI = 
1.659-1.787). In the time-to-event analysis, RA had the highest hazard ratio (HR = 
2.133, 95% CI = 1.972-2.308), followed by chronic kidney disease (CKD) (HR = 1.473, 
95% CI = 1.354-1.602), chronic obstructive pulmonary disease (HR = 1.46, 95% CI = 
1.323-1.611), and HT (HR = 1.269, 95% CI = 1.21-1.331). Additionally, significant 
interactions were observed when HT co-existed with CKD, disorders of lipoprotein 
metabolism and other lipidemias (DLM), and RA. Moreover, the summary causal tree 
results of the conditional average treatment effect (CATE) using a causal inference 
approach revealed that the subgroup with DLM = 0, diabetes mellitus (DM) = 0, and 
RA = 0 exhibited the highest estimated CATE of 0.372, suggesting a strong 
independent causal effect of HT on osteoporosis in this group. 

Keywords: Administrative claim database; Conditional average treatment effect; 
Hypertension; Osteoporosis; Risk. 

© 2025. The Author(s). 

Conflict of interest statement 

Compliance with ethical standards. Conflict of interest: The authors declare no 
competing interests. 

• 49 references 

https://pubmed.ncbi.nlm.nih.gov/41034571/
https://pubmed.ncbi.nlm.nih.gov/41034571/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Uematsu+T&cauthor_id=41034571
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Nojiri+S&cauthor_id=41034571
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Urasaki+W&cauthor_id=41034571
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Nishizaki+Y&cauthor_id=41034571
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-7-full-view-affiliation-8
https://doi.org/10.1038/s41440-025-02372-z
https://pubmed.ncbi.nlm.nih.gov/41034571/#references


Full text links 

 

Proceed to details  

Cite 

8 

Lancet 

•  

•  

•  

. 2025 Oct 4;406(10511):1444-1445. 

 doi: 10.1016/S0140-6736(25)01150-X. Epub 2025 Sep 28. 

Anti-inflammatory reliever therapy for children with asthma 

Vanessa M McDonald 1 

Affiliations Expand 

• PMID: 41033331 

  

• DOI: 10.1016/S0140-6736(25)01150-X 

No abstract available 

Conflict of interest statement 

I report research grants paid to my institution from GSK, the National Health and 
Medical Research Council, and the Medical Research Futures Fund, received in the 
past 3 years. I also report honoraria for the provision of education from GSK, 
Boehringer Ingelheim, and the Menarini Foundation, and advisory board fees from 
GSK. In the past 3 years I have acted as a volunteer Board Director for the Thoracic 
Society of Australia and New Zealand and a writing committee member for the 
COPD X guidelines. 

Full text links 

 

Proceed to details  

Cite 

9 

Clin Respir J 

https://pubmed.ncbi.nlm.nih.gov/41034571/
https://pubmed.ncbi.nlm.nih.gov/41033331/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=McDonald+VM&cauthor_id=41033331
https://pubmed.ncbi.nlm.nih.gov/?term=41046311%2C41046135%2C41046134%2C41037331%2C41037326%2C41036079%2C41034571%2C41033331%2C41022427%2C40900147%2C40897632%2C40885209%2C40844842%2C40840304%2C40835522%2C40835159%2C40823190%2C40803921%2C40789340%2C40765137%2C40759267%2C40752631%2C40744284%2C40720797%2C40624819%2C40544070%2C40530954%2C40513768%2C40433997%2C40388887%2C40345474%2C40315390%2C40198797%2C40175131&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-8-full-view-affiliation-1
https://doi.org/10.1016/s0140-6736(25)01150-x
https://pubmed.ncbi.nlm.nih.gov/41033331/
https://doi.org/10.1038/s41440-025-02372-z
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(25)01150-X


•  

•  

•  

. 2025 Oct;19(10):e70128. 

 doi: 10.1111/crj.70128. 

The Correlation Between NLR, RDW, and Pulmonary Hypertension in Patients With 
Bronchiectasis and Chronic Obstructive Pulmonary Disease Overlap Syndrome 

Lingling Hu 1, Zhenxin Liu 1, Jiangtao Yu 2, Zhongfei Yang 1, Daxi Feng 3 

Affiliations Expand 

• PMID: 41022427 

  

• PMCID: PMC12479108 

  

• DOI: 10.1111/crj.70128 

Abstract 

Introduction: Based on the analysis of the relationship between neutrophil to 
lymphocyte ratio (NLR) and red blood cell distribution width (RDW) and pulmonary 
hypertension (PH) in patients with bronchiectasis and chronic obstructive 
pulmonary disease overlap syndrome (BCOS), this paper aims to explore the 
indexes that not only represent the severity of patients with BCOS overlapping PH 
but also are highly related to BCOS overlapping PH. 

Methods: The clinical data of 159 patients with BCOS admitted to Qilu Hospital of 
Shandong University Dezhou Hospital from January 2019 to November 2024 were 
collected and analyzed. All the patients had complete color Doppler 
echocardiography at this hospital and were separated into experimental group (106 
cases, BCOS with PH) and control group (53 cases, BCOS not combined with PH 
group), according to whether they were complicated with pulmonary hypertension 
or not. And then the experimental group was divided into mild, moderate and severe 
subgroups. The correlation of NLR, RDW with pulmonary artery systolic blood 
pressure (PASP) in BCOS patients was analyzed. And whether there were 
differences or not between NLR and RDW among experimental group, control group 
as well as subgroups was compared. Furthermore, receiver operating characteristic 
(ROC) curves were constructed to evaluate the efficacy of NLR and RDW in 
distinguishing between "PH-complicated" and "non-PH-complicated" statuses 
among BCOS patients at the cross-sectional level. 

Results: First, the level of NLR and RDW in experimental group was higher than 
those in control group, in addition the difference was statistically significant (p < 
0.05). Second, significant intergroup differences in NLR and RDW levels were 
observed among the three subgroups of the experimental group (NLR: p < 0.001; 
RDW: p = 0.011). Specifically, both NLR and RDW levels in the severe PH subgroup 
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were significantly higher than those in the mild PH subgroup (NLR: adjusted p < 
0.001; RDW: adjusted p = 0.009). Additionally, NLR levels in the severe PH subgroup 
were higher than those in the moderate PH subgroup (adjusted p = 0.011), whereas 
no statistically significant difference in RDW levels was noted between the severe 
and moderate PH subgroups (adjusted p = 0.148). Furthermore, there were no 
significant differences in NLR or RDW levels between the mild and moderate PH 
subgroups (NLR: adjusted p = 0.196; RDW: adjusted p = 0.607). Third, the level of 
NLR and RDW was positively correlated with PASP (r = 0.294, 0.259; p < 0.05). 
Fourth, Multivariate logistic regression analysis revealed that decreased PO2, NLR, 
and RDW are independent risk factors for PH development in BCOS patients (all p < 
0.05). Fifth, ROC curve results showed the areas under the curve (AUC) of NLR, 
RDW and their combined detection in differentiating BCOS patients with and 
without PH were 0.628, 0.751, and 0.756 respectively. In particular, RDW performed 
better than NLR in differentiating with regard to discriminative ability. Furthermore, 
compared to RDW, the AUC of the combined detection was higher, meanwhile, its 
specificity was greatly enhanced than both single indicators. These results indicate 
that the combined detection exhibits better capability in identifying PH complicating 
BCOS at the cross-sectional level. 

Conclusions: The level of NLR and RDW is related to the severity of pulmonary 
arterial pressure in patients with BCOS. The two indicators can serve as a 
significantly relevant factor for pulmonary hypertension complicating BCOS. 

Keywords: bronchiectasis and chronic obstructive pulmonary disease overlap 
syndrome; neutrophil to lymphocyte ratio; pulmonary hypertension; red blood cell 
volume distribution width. 
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Abstract 

Background: Frailty may result in decreased physical functioning and worsen the 
prognosis of chronic diseases. Chronic obstructive pulmonary disease (COPD) is 
associated with an increased risk of concurrent frailty. Although pulmonary 
rehabilitation has demonstrated improvements in COPD outcomes, its impact on 
patients with frailty and COPD remains unclear. 

Purpose: This study was designed to examine the effects of the pulmonary 
rehabilitation exercise package (PREP) on frailty, dyspnea, lower extremity 
muscular endurance (LEME), and walking ability (WA) in older adult COPD patients 
with frailty. 

Methods: A single-blind experimental design was used to study 100 elderly COPD 
patients with frailty, randomly assigned to either the experimental or control group. 
The experimental group (EG) received the PREP intervention, while the control 
group (CG) received routine care. The Clinical Frail Scale (CFS) was used to 
measure frailty, the Modified Medical Research Council scale was used to measure 
dyspnea, LEME was measured using the 30-second chair stand test, and functional 
exercise capacity (i.e., walking ability or WA) was measured using the 6-minute walk 
distance. All measurements were taken at three time points: baseline 
(preintervention), 1 week postintervention, and 1 month postintervention. Between-
group and within-group differences and variations in repeated measurements over 
time were compared using independent t tests, paired t tests, and generalized 
estimating equations (GEE). 
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Results: A total of 91 participants completed the study, with 9 participants lost to 
follow-up. No significant between-group differences were found at baseline in terms 
of characteristics, frailty, dyspnea, LEME, and WA. Applying difference-in-
differences, the EG outperformed the CG in terms of dyspnea and WA at both 1-
week and 1-month follow-ups, while the EG significantly outperformed the CG on all 
measures at the 1-month follow-up. Within-group comparisons also revealed 
significant improvements in the EG compared with the CG. Using GEE to examine 
the interaction, the EG demonstrated significantly better improvements in dyspnea, 
LEME, and WA than the CG at the 1-month mark. 

Conclusions/implications for future practice: The results show that PREP has the 
potential to significantly improve health in older adults with frailty and COPD by 
addressing frailty, dyspnea, LEME, and WA. PREP may be implemented as a 
subacute health care model to manage COPD-related debilitation in hospital 
settings. 

Keywords: COPD; frail; pulmonary rehabilitation exercise. 
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Abstract 

Background: Previous studies have suggested that daily symptoms are a marker of 
bronchiectasis disease activity and could therefore identify patients at increased 
risk of exacerbation. However, international bronchiectasis guidelines recommend 
long-term macrolide treatment only in patients with three or more exacerbations per 
year. We aimed to investigate if symptoms independently predict future 
exacerbations and therefore identify additional responders to long-term macrolide 
treatment. 

Methods: We used data from the EMBARC registry, a multicentre international 
bronchiectasis database. Baseline symptoms were evaluated with the quality-of-life 
bronchiectasis questionnaire respiratory symptoms score (QoL-B-RSS), followed-
up for at least 1 year, and were related to the future risk of exacerbations. We 
subsequently conducted a post-hoc pooled analysis of three randomised controlled 
trials of macrolides (ie, BLESS, BAT, and EMBRACE) in 341 participants with 
bronchiectasis to determine if baseline symptoms were associated with response to 
long-term macrolide treatment, using a negative binomial regression model. 

Findings: 9466 patients from the 19 324 patients included in the EMBARC registry 
had available QoL-B-RSS assessment at baseline and 1-year follow-up. The median 
age was 68 years (IQR 58-74), 5763 (60·9%) were female, and 3703 (39·1%) were 
male. The median Bronchiectasis Severity Index score was 7 (4-10) and 
Pseudomonas aeruginosa was present in the sputum of 2041 (21·6%) patients 
within 12-months of baseline. Previous exacerbations (rate ratio (RR) for every 
additional exacerbation 1·11, 95% CI 1·10-1·12; p<0·0001) and symptoms (RR for 
every 10 points lower QoL-B-RSS 1·10, 1·09-1·11; p<0·0001) were identified as 
independent risk factors for future exacerbations. The number of exacerbations 
during 1-year of follow-up was similar between patients with three or more 
exacerbations at baseline and average symptom scores (QoL-B-RSS 60-70; RR 1·58, 
95% CI 1·48-1·69) and the group with no previous exacerbations but high symptom 
scores (RR 1·55, 1·41-1·70). The same pattern was observed in the post-hoc 
analysis of randomised controlled trials, both in the macrolide and placebo groups. 
The number-needed-to-treat to prevent exacerbations with long-term macrolide 
therapy was similar for patients selected based on frequent exacerbations (1·45, 
95% CI 1·08-2·24) and in those with few previous exacerbations, but high symptom 
scores 1·43 (1·06-2·18). 
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Interpretation: Our results suggest that symptoms are an independent risk factor for 
future exacerbations in bronchiectasis. Patients who are highly symptomatic derive 
a similar benefit from macrolide treatment as patients with a high baseline 
exacerbation frequency. 
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Abstract 

Background: In patients suffering from chronic respiratory diseases, the prevalence 
of comorbid anxiety disorder is higher compared to controls. A specific form of 
anxiety in respiratory patients is fear of suffocation. This fear has been explored in 
qualitative studies on the experience of dyspnea in chronic obstructive pulmonary 
disease (COPD) and interstitial lung disease. However, its prevalence in respiratory 
patients is unknown. 

Aim: We aimed to assess the prevalence of fear of suffocation among patients with 
respiratory disease. 
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Design: Flashmob research (prospective data collection by a large group of 
researchers within a short time frame). Participants were asked if they had ever 
been afraid of suffocation in relation to their disease, and whether they had 
discussed this fear with their healthcare provider. 

Setting/participants: Thirty hospitals across the Netherlands included hospitalized 
adults diagnosed with COPD, asthma, lung cancer, or interstitial lung disease on a 
single day. Exclusion criteria were language barriers, impaired cognition, or if the 
staff deemed the interview too stressful at that time. 

Results: Out of 246 eligible patients, 163 (66%) participated. Of these patients, 58% 
had COPD, 17% asthma, 4% interstitial lung disease, and 21% had lung cancer. Most 
patients had experienced fear of suffocation (57%), with the highest prevalence 
among those with COPD (63%) and asthma (64%). Notably, only 38% of patients who 
experienced this fear had discussed this with a healthcare provider. 

Conclusions: This study underscores the high prevalence of fear of suffocation 
among patients with respiratory disease and highlights the potential value of 
clinician awareness. 

Keywords: Dyspnea; anxiety; asphyxia. 
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Factors associated with new onset of depression and anxiety symptoms differ by 
sex in the COPDGene study 
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Abstract 

Objective: Examine clinical and demographic variables associated with new onset 
depression and anxiety symptoms and assess moderation by sex in COPDGene, a 
cohort study of current and former smokers at risk for or with chronic obstructive 
pulmonary disease (COPD). 

Methods: In the COPDGene study, 2653 adults had the hospital anxiety (HADS-A) 
and depression (HADS-D) scales available at phase 2 and 3, as well as clinical and 
demographic variables available at 2 and non-elevated HADS at phase 2. We defined 
new onset depression symptoms as HADS-D elevated at phase 3 (HADS-D ≥ 8) 
versus no new onset as HADS-D not elevated at either phase (HADS-D < 8). New 
onset anxiety symptoms were defined identically using HADS-A. We used logistic 
regression models among all participants and stratified by sex and assessed sex 
interactions for variables associated with the outcome for only one sex. 

Results: Among males, COPD Assessment test (CAT) score was positively 
associated with new onset depression (β = 0.08, p = 1.9 × 10-5) and anxiety (β = 0.06, 
p = 1.4 × 10-3) symptoms. Among females, the modified Medical Research Council 
(mMRC) dyspnea was positively associated with new onset anxiety symptoms (β = 
0.33, p = 1.4 × 10-3). We found sex by CAT score (β = -0.06, p = 0.02) and sex by 
mMRC dyspnea (β = 0.42, p = 5.1 × 10-3) interactions on new onset anxiety 
symptoms, and sex by CAT score interaction (β = -0.05, p = 0.04) on new onset 
depression symptoms. 

Conclusions: These findings highlight the importance of understanding factors that 
increase risk for depression and anxiety among smokers at risk for or with COPD 
and are moderated by sex. 

Keywords: Anxiety; Depression; Hospital anxiety and depression scale (HADS); 
Sex. 
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Abstract 

Heart Failure (HF) is frequently associated with various non cardiovascular (CV) 
comorbidities significantly impacting HF prognosis. Indeed, the simultaneous 
presence of multiple diseases leads to an increased vulnerability, with frailty 
occurrence. This status implies poor quality of life and increased adverse events 
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rate in terms of hospitalization and mortality. Therefore, the most recent trials and 
observational studies indicate non-CV comorbidities as new targets for novel 
management strategies and drugs; however, there is still the need to better 
understand the pathophysiology of non-CV comorbidities and the possible interplay 
between non-CV comorbidities and HF. Additionally, metabolic, and multiple organ 
diseases reduce the use and the achievement of targeted doses of HF Guideline-
directed medical therapy (GDMT), due to potential adverse effects, exposing 
patients to further clinical events. Finally, non-CV comorbidities burden 
demonstrated different prevalence and prognostic impact according to HF 
phenotypes, impacting on the disease progression. Therefore, in order to provide 
physicians and researchers engaged in the "fight against heart failure" an updated 
practice guide, the Working Group on Heart Failure of the Italian Society of 
Cardiology (ISC) offers a revised manifesto on the relationship between non-CV 
comorbidities and HF. 

Keywords: COPD; Cardio-oncology; Chronic kidney disease; Diabetes; Heart 
failure; Hormones; Obesity; Sleep apnea. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is characterized by the presence of 
comorbidities, such as cardiovascular diseases, that significantly impact 
symptoms, quality of life and prognosis. Indeed, it is shown that patients with COPD 
may present with diseases of aging, earlier in life, including eye disorders, such as 
macular degeneration and cataract. Although underrecognized, cumulative 
evidence over the last years suggests that COPD is associated with ocular 
abnormalities, mainly in the posterior segment of the eye, affecting both the 
microvascular network of the retina and the optic nerve, while structural 
abnormalities of the choroid and cornea have also been described. Thus, the aim of 
this review is to provide a comprehensive description of the evidence for ocular 
findings in patients with COPD that is an underrecognized entity and co-morbidity. 
A secondary aim of this review is to introduce pulmonologists to current 
ophthalmological techniques that may foster both clinical practice and research, 
especially through the assessment of the ocular microvascular network that is 
closely related to cardiovascular comorbidities. 

Keywords: COPD; Microvascular; Optic neuropathy; Retinopathy. 
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Abstract 

Background: In last decades, biologic therapies have been approved for severe 
allergic and/or eosinophilic asthma. Limited studies have investigated the effect of 
biologics on (acute) cardiovascular events, which have reported conflicting results. 
We aimed to investigate the potential cardiovascular risk of anti-
immunoglobulin(Ig)-E (omalizumab) and anti-interleukin(IL)-5/IL5 receptor (IL5R) 
therapies (mepolizumab and benralizumab) in patients with severe asthma 
compared with non-biologic users. 

Methods: Adult asthma patients eligible for biologics were identified in Belgian 
nationwide data between 2017 and 2022. Inverse probability of treatment weighted 
Cox regression was used to investigate cardiovascular outcomes and all-cause 
mortality, while controlling for age, sex, obesity, smoking, comorbidities, 
comedication, exacerbations, and frailty. 

Findings: This cohort study consisted of 171,865 patients (mean age 64 years; 55% 
females) including 1826 (1.1%) anti-IgE users and 2398 (1.4%) anti-IL5/IL5R users. 
Anti-IgE exposure was associated with a significantly lower risk of mortality (aHR 
0.48, 95% CI 0.40-0.58), congestive heart failure (aHR 0.79, 95% CI 0.65-0.95), 
peripheral artery disease (aHR 0.66, 95% CI 0.51-0.86), and stroke (aHR 0.54, 95% CI 
0.36-0.81). Anti-IL5/IL5R use was associated with a significantly lower risk of 
mortality (aHR 0.35, 95% CI 0.29-0.42), congestive heart failure (aHR 0.63, 95% CI 
0.52-0.76), arrythmia (aHR 0.78, 95% CI 0.68-0.90), and peripheral artery disease 
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(aHR 0.69, 95% CI 0.54-0.87) compared with non-biologic users. No significant 
differences in the risk of myocardial infarction and pulmonary embolism were 
observed. 

Interpretation: In this nationwide observational study, biologic therapies for patients 
with severe asthma were associated with a significantly lower risk of all-cause 
mortality and specific cardiovascular diseases compared with non-biologic users. 
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Abstract 

Most patients with a chronic disease are multimorbid. This is particularly important 
in patients with chronic obstructive pulmonary disease (COPD), who on average 
have five other identified comorbidities that independently impact their health and 
increase their mortality risk. Using a modified Delphi method, we selected the 20 
most important diseases associated with COPD and clustered them into five 
domains: mental, respiratory, cardiovascular, metabolic and multiple organs loss of 
tissue. We then developed a systematic approach to characterise the impact and 
clinical presentation of individual diseases within each cluster, and to define the 
priority and timing of measurement of the potential markers of disease presence 
and severity. Given the absence of integrated guidelines to treat multimorbid 
patients, we reviewed and selected individual disease guidelines or 
recommendations that can be accessed for specific information related to the 
management of each disease. In addition, we built a multimorbidity 'Health 
Dashboard' that, completed by the patient or health practitioner, can help identify 
the presence and severity of comorbid diseases. By using a practical 
comprehensive approach, it is possible to identify and characterise important 
comorbid diseases in patients with COPD, and to implement management tools that 
should help improve their outcome. This expert consensus commentary 
summarises patient-centred recommendations to manage comorbidities in COPD 
patients, aiming to improve quality-of-life and reduce disease burden through a 
holistic approach. Prospective pragmatic trials comparing such an approach with 
usual care for multimorbid patients with COPD including long-term follow-up are 
urgently needed. 

Keywords: Chronic obstructive pulmonary disease; Comorbidity; Disease 
management. 
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Abstract 

Objectives: Physical fitness, particularly cardiorespiratory fitness (CRF) and muscle 
strength, is associated with reduced disease risk. However, its combined 
association with biological aging in promoting healthy longevity remains 
unanswered. We investigated whether cardiorespiratory fitness (CRF) and muscle 
strength could modify the prospective associations between accelerated biological 
aging and premature termination of healthy longevity. 

Design: Prospective observational study. 

Setting and participants: This study included 46,481 UK Biobank participants. 

Methods: CRF was estimated via individualized submaximal bike protocols and 
muscle strength was measured using hand dynamometers. Biological aging was 
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quantified using PhenoAge based on 9 blood biomarkers and chronological age. 
Age acceleration (PhenoAgeAccel) was derived from regressing PhenoAge on 
chronological age. Termination of healthy longevity was defined as the first 
occurrence of 8 health-deteriorating events (cancer, myocardial infarction, diabetes 
mellitus, chronic obstructive pulmonary disease, stroke, dementia, congestive heart 
failure, and death). 

Results: High CRF and muscle strength were each associated with a 10% [hazard 
ratio (HR), 0.90; 95% confidence interval (CI), 0.86-0.94] and 13% (HR, 0.86; 95% CI, 
0.84-0.91) reduction in the health span termination risk compared with their bottom 
tertile counterparts, after adjusting for confounders. Additive interaction was found 
between PhenoAgeAccel and both CRF (P = .042) and muscle strength (P = .005), 
with multiplicative interaction found only with muscle strength (P = .026), 
suggesting that the largest risk elevation occurred in those with low CRF/muscle 
strength. Joint analysis showed (1) heightened risk of health span termination 
associated with accelerated biological aging was partially attenuated by high CRF 
and muscle strength, and (2) accelerated biological aging exhibited the highest risk 
in individuals with low fitness. 

Conclusions and implications: Enhanced CRF and muscle strength could offset the 
risk of premature health span termination associated with accelerated biological 
aging. Our findings suggest that biological aging rates should be considered in 
personalized fitness interventions to optimize health span. Public health strategies 
should prioritize cardiorespiratory and muscular fitness to mitigate aging-related 
health risks. 

Keywords: Healthy longevity; biological aging; cardiorespiratory fitness; muscle 
strength; physical fitness. 
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Abstract 

Purpose: This study aimed to examine the effect of home-based pulmonary 
rehabilitation (PR) on bone mineral density (BMD), lung function, dyspnea, and 
walking ability for stable Chronic Obstructive Pulmonary Disease (COPD) patients 
with OP (osteoporosis). 

Methods: The required sample size was 27 per group, adjusted to 32 per group to 
account for a 15% dropout rate, ensuring 90% power. This is a 6-month randomized, 
single-blind, controlled trial. COPD patients with OP were randomly divided into the 
home-based PR and control groups. Patients in the control group received the 
program of health education and drug treatment. Patients in the home-based PR 
group received additional home-based PR programs. The primary outcome was the 
bone mineral density (BMD) at the lumbar spine. The secondary outcomes included 
BMD at the femoral neck, lung function (FEV1% and FEV1/FVC), the modified Medical 
Research Council (mMRC), COPD assessment test (CAT), Borg dyspnea scale 
(Borg), and Six-minute walk distance test (6MWT). All outcomes were assessed at 3 
and 6 months. 

Results: After 6 months, 29 patients in the home-based PR group and 28 in the 
control group completed the trial. The BMD of the lumbar spine and femoral neck in 
the home-based PR group was significantly higher than that in the control group 
(0.758 ± 0.048 vs. 0.728 ± 0.057, p = 0.031, 0.670 ± 0.024 vs. 0.658 ± 0.019, p = 0.039, 
respectively). There was no significant difference in FEV1% and FEV1/FVC between 
the groups. The mMRC, CAT, and Borg of the home-based PR group were 
significantly lower than those of the control group at 3 and 6 months (p < 0.05). The 
6MWT of the home-based PR group was significantly higher than that of the control 
group at 3 and 6 months (p < 0.05). 

Conclusions: Home-based PR improved BMD, dyspnea, symptoms, function, and 
daily living ability but not lung function in COPD patients with OP. 
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Abstract 

Background: Triple inhaled therapy (ICS/LABA/LAMA) is widely recommended for 
managing COPD in patients with persistent symptoms or frequent exacerbations. 
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However, variability in trial designs, populations, and pharmacologic formulations 
complicates direct comparison between regimens. 

Objective: To evaluate the comparative performance of three triple therapies, 
FF/VI/UMEC, BUD/FOR/GLY, and BDP/FOR/GLY, using a multidimensional 
comparative decision analysis (MCDA) across key clinical domains. 

Methods: Data from pivotal trials (IMPACT, FULFIL, TRINITY, TRIBUTE, TRILOGY, 
ETHOS, and KRONOS) were synthesized using an MCDA framework encompassing 
lung function, symptom control, and exacerbations. Mortality, safety, and device 
usability were also assessed. Analyses considered variations in enrolled 
populations, prior ICS use, and inhaler characteristics. 

Results: FF/VI/UMEC showed consistent efficacy across multiple domains and 
populations, particularly in patients at high risk of exacerbations. BUD/FOR/GLY 
was associated with reductions in exacerbations and mortality, particularly in 
patients previously treated with LABA/LAMA. BDP/FOR/GLY may be suitable for 
ICS-maintained patients. Trials like FULFIL and KRONOS showed symptom and 
lung function gains even in non-exacerbators, although ICS use in this group 
always warrants caution due to pneumonia risk. 

Limitations: Findings are based on indirect comparisons across heterogeneous 
trials. Relative changes from dual therapy comparators were evaluated, and 
pharmacological and device-related differences between each triple therapy and the 
comparators may have influenced outcomes. 

Conclusions: Among the therapies evaluated, FF/VI/UMEC achieved the highest 
composite MCDA score. However, optimal COPD management requires 
personalized treatment to be prescribed based on factors such as exacerbation 
history, previous ICS use, inhaler preference and adherence. This may involve 
evaluating the use of an alternative triple therapy and emphasizes the importance of 
aligning the choice of triple therapy with the individual's clinical profile and 
treatment goals. 

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

Conflict of interest statement 

Declaration of competing interest We have no relevant affiliations or financial 
involvement with any organization or entity with a financial interest in or financial 
conflict with the subject matter or materials discussed in the manuscript. This 
includes employment, consultancies, honoraria, stock ownership or options, expert 
testimony, grants or patents received or pending, or royalties. Furthermore, we 
declare that this manuscript was not funded/sponsored, and no writing assistance 
was utilized in its production. 

• Cited by 1 article 

Supplementary info 

Publication types, MeSH terms, SubstancesExpand 

Full text links 

https://pubmed.ncbi.nlm.nih.gov/40759267/#citedby


 

Proceed to details  

Cite 

22 

Review 

  

Respir Med 

•  

•  

•  

. 2025 Oct:247:108282. 

 doi: 10.1016/j.rmed.2025.108282. Epub 2025 Jul 31. 

Exercise-based pulmonary rehabilitation for individuals with chronic obstructive 
pulmonary disease: What is the potential role of biomarkers? A narrative review 

Claudio Candia 1, Salvatore Fuschillo 2, Pasquale Ambrosino 3, Andrea 
Motta 4, Nicolino Ambrosino 5, Mauro Maniscalco 6 

Affiliations Expand 

• PMID: 40752631 

  

• DOI: 10.1016/j.rmed.2025.108282 

Abstract 

Chronic obstructive pulmonary disease (COPD) is a prevalent, complex, and 
heterogeneous respiratory condition characterized by cough, dyspnea, exercise 
intolerance, and persistent airflow limitation. Despite its common features, COPD 
encompasses a variety of phenotypes-including airflow obstruction, emphysema, 
chronic bronchitis, asthma-COPD overlap (ACO), and frequent exacerbations-each 
driven by distinct pathophysiological mechanisms. Over the past three decades, 
pulmonary rehabilitation (PR) including exercise training has emerged as a 
cornerstone non-pharmacological intervention for COPD management. However, 
individual responses to exercise training are highly variable. This variability may 
stem from both patient-related factors-such as disease severity, comorbid 
conditions, and motivational levels-and program-related aspects, including session 
frequency, exercise intensity, and program duration. Consequently, there is a 
pressing need for reliable predictive and monitoring biomarkers that can identify 
people most likely to benefit from PR, and guide personalization of treatment 
protocols regarding intensity and duration. Such biomarkers are essential not only 
for improving clinical outcomes but also for optimizing the use of limited healthcare 
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resources. Despite their potential, the association between biomarkers and PR 
outcomes remains underexplored. In this narrative review, we aim to synthesize 
current evidence on the role of specific biomarkers in predicting and evaluating the 
effectiveness of PR in individuals with COPD. 

Keywords: Biomarkers; COPD; Disability; Exercise; Outcome; Rehabilitation. 
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Background: Chronic obstructive pulmonary disease (COPD) substantially 
contributes to morbidity and mortality worldwide. We aimed at estimating Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) spirometric grade-specific 
mortality in COPD for Germany, using data from a large-scale cohort of patients 
with COPD. 

Methods: Using COSYCONET data, a cohort of 2741 patients diagnosed with COPD 
was followed over up to 9 years. We estimated mortality rates for GOLD grades 1 to 
4 and stratified into age and sex groups. An exponential survival model was used to 
estimate mortality after checking model assumptions. Additionally, a Cox 
proportional hazards model was estimated as plausibility check for the exponential 
model. 

Results: A total of 345 deaths were observed during the follow-up period. The data 
fitted well to an exponential survival model when the first year of follow-up was 
excluded, suggesting a "healthy participant effect". GOLD grade was a strong 
predictor of mortality, with hazard ratios of 1.6, 3.2, and 8.8 for GOLD 2-4 compared 
to GOLD 1. Hazard ratios of the Cox model were similar (1.7, 3.4, and 10.0 for grades 
2-4 compared to grade 1). At a given grade, mortality strongly increased with age. 1-
year mortality ranged from 0.5 % (GOLD 1, <55 years, females) to 54.9 % (GOLD 4, 
80+ years, males). Mortality was lower among females by approximately 25 %. 

Conclusion: Based on our findings, mortality in COPD depends on GOLD grade, 
age, sex and smoking status. Parametric estimation allowed to estimate 1-year 
mortality for each combination of COPD grade and age group, including uncertainty 
estimates. 

Keywords: COPD; Markov model parameters; PRISm; Parametric survival. 
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Abstract 

Rationale: Interstitial lung abnormalities (ILAs) are visually identified changes on 
chest computed tomography (CT) scans that may represent early or mild pulmonary 
fibrosis. Quantitative interstitial abnormalities (QIAs) measure potential 
parenchymal lung injury on chest CT scans using an automated algorithm. It is not 
known if combining these visual and quantitative assessments improves prediction 
of imaging progression. Objectives: To assess the utility of quantitative imaging to 
predict imaging progression of ILAs and adverse clinical outcomes in a cohort of 
smokers. Methods: ILA presence, subtypes, and progression, as well as QIAs, were 
assessed on chest CT scans from participants ∼5 years apart in the COPDGene 
(Genetic Epidemiology of COPD) study. Multivariable logistic regression assessed 
associations with ILA progression, and Cox proportional hazards assessed the 
relationship between ILA progression and mortality. Measurements and Main 
Results: A total of 4,373 participants had serial CT scans, and 544 (12%) had ILAs 
on at least one; of those, 391 (72%) had imaging visual progression, and 153 (28%) 
did not. Specific imaging features were associated progression (e.g., traction 
bronchiectasis; odds ratio, 3.1; 95% confidence interval [CI], 1.3-7.3; P = 0.003). 
Among those with ILAs, baseline quantitative measures (QIAs and FVC) were not 
associated with progression; however, visual imaging progression was associated 
with increased longitudinal change of QIAs (mean difference, 6.5%; 95% CI, 4.9-
8.1%; P < 0.0001). In ILAs, QIA increase was associated with an increased rate of 
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mortality independent of FVC decline (hazard ratio, 1.05; 95% CI, 1.01-1.09; P = 
0.009). Conclusions: Baseline quantitative measures (QIAs and FVC) were not 
associated with visual ILA progression; however, longitudinal change in QIAs was 
correlated with imaging progression and adverse clinical outcomes. 

Keywords: interstitial lung abnormalities; interstitial lung disease; pulmonary 
fibrosis. 
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Abstract 

Introduction: Chronic obstructive pulmonary disease (COPD) represents a 
significant global health burden. This review addresses the critical need for early 
identification and intervention by investigating the current research landscape in 
the early stages of the disease. 

Areas covered: This review synthesizes the literature on the definitions, 
epidemiology, diagnostic approaches, prognosis, and management strategies for 
early COPD states, including preserved ratio impaired spirometry (PRISm), pre-
COPD, young COPD, and mild COPD. A comprehensive literature search was 
conducted in PubMed and Web of Science up to October 2024. 

Expert opinion: Experts believe that while conceptualizing early COPD offers 
transformative potential, progress is hampered by ambiguous diagnostic criteria 
and limitations in biomarkers. Future efforts should prioritize precision prevention 
through deep phenotyping and technological integration, acknowledging the risk of 
disparities. 

Keywords: Chronic obstructive pulmonary disease; PRISm; Pre-COPD; mild COPD; 
young COPD. 
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Abstract 

Introduction/objectives: This systematic review aimed to summarize the evidence 
on the effect of the fixed-dose combination of tiotropium/olodaterol (Tio/Olo 5/5 μg 
FDC) on exercise-related outcome measures. 

Methods: We included randomized clinical trials (RCTs) from four databases that 
investigated the effectiveness of Tio/Olo 5/5 μg FDC on exercise tolerance, 
breathlessness, lung function, and physical activity from inception to October 2024. 

Results: Findings from eight RCTs indicated that Tio/Olo 5/5 μg FDC was superior to 
Tio 5 μg or placebo for the following outcomes: exercise tolerance [Tio 5 μg: 3 
RCTs, mean difference (MD) = 16.6 m, 95% CI: 5.2-28.1, p < 0.001], exercise 
endurance time [Placebo: 2 RCTs, SMD = 0.29, 95% CI: 0.19-0.39, p = p < 0.001], 
inspiratory capacity [Tio 5 μg: 3 RCTs, MD = 0.13 L, 95% CI: 0.07-0.19, p < 0.001], 
and forced expiratory volume in 1 second (FEV1) [Tio 5 μg: 4 RCTs, MD = 0.12 L, 
95% CI: 0.11-0.14, p < 0.001; Placebo: 2 RCTs, MD = 0.33 L, 95% CI: 0.3-0.35, p < 
0.001], with no effect on physical activity levels. 

Conclusion: Tio/Olo 5/5 μg FDC compared to Tio 5 μg or placebo may improve 
exercise tolerance and lung function, but not physical activity levels in COPD. 

Protocol registration: The systematic review protocol is registered on PROSPERO 
(International Prospective Register of Systematic Reviews): number 
CRD42024598553. 

Keywords: Breathlessness; chronic obstructive pulmonary disease; exercise 
tolerance; olodaterol; physical activity; pulmonary function; tiotropium. 
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Abstract 

Eosinophilic COPD (eCOPD) and eosinophilic severe asthma (eSA) appear to share 
relevant clinical features, including responsiveness to steroids and higher 
exacerbation rates. However, data on the expression of T2-high inflammation 
biomarkers and, in particular comparison of fractional exhaled nitric oxide (FeNO) 
levels between the two diseases is lacking. The aim of the current retrospective 
observational study was to investigate whether FeNO values might differ between 
eCOPD and eSA patients. Sixty patients with SA and 40 with COPD were enrolled. 
They were divided in four groups: eosinophilic COPD (eCOPD) and eosinophilic 
severe asthma (eSA), if the blood eosinophil count (BEC) was ≥300 cells/μL; non-
eosinophilic COPD (neCOPD) and non-eosinophilic severe asthma (neSA) if the BEC 
was <100 cells/μL. FeNO values, lung function and demographic data were 
compared between the groups. Overall, COPD patients were older, with a higher 
prevalence of males and had more impaired lung function than asthmatic patients. 
When comparing FeNO levels among the four groups, a significant difference was 
found between eCOPD and eSA patients (p = 0.001), as well as eCOPD and neCOPD 
patients (p = 0.021). Finally, neCOPD patients showed significantly lower FeNO 
values in comparison with neSA patients (p = 0.005). Such results were confirmed 
after adjusting for age, sex, and smoking history. Our preliminary results hint at the 
possibility that, despite an apparently similar eosinophilic phenotype, eCOPD 
patients might present with different FeNO values in comparison with eSA patients, 
possibly reflecting different underlying disease mechanisms. 

Keywords: Biomarker; COPD; Disability; Eosinophil; Exhaled nitric oxide; FeNO; 
Occupational medicine; Outcome; Precision medicine; Severe asthma. 
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Abstract 

Background: Medium- or high-dose fluticasone furoate (FF)/vilanterol 
(VI)/umeclidinium (UMEC) is associated with an improvement in forced expiratory 
volume in one second (FEV1), a marker of large airway dysfunction. However, the 
effect of FF/VI/UMEC on small airway dysfunction (SAD) remains unknown. 

Objective: To clarify the effect of FF/VI/UMEC on SAD in moderate to severe asthma 
and asthma-chronic obstructive pulmonary disease overlap (ACO) in a retrospective 
cohort study. 

Methods: Subjects included 18 moderate to severe asthma and ACO patients who 
switched from inhaled corticosteroid/long-acting-β2 agonist (ICS/LABA) to 
FF/VI/UMEC. Asthma Control Test (ACT), Asthma Control Questionnaire (ACQ), 
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blood eosinophil counts, total IgE, fractional exhaled nitric oxide, spirometry, and 
oscillometry were measured and compared before and after FF/VI/UMEC treatment. 

Results: Markers of SAD, including forced vital capacity (FVC), forced expiratory 
flow at 25-75% of FVC, respiratory system reactance at 5 Hz (X5), resonant 
frequency, and low-frequency reactance area (AX), improved significantly after the 
induction of SITT, in addition to ACT, ACQ, FEV1, and FEV1/FVC. Improvements in 
FEV1, X5, and AX correlated with improvements in ACT, and improvements in FEV1 
and FEV1/FVC correlated with improvements in ACQ. 

Conclusion: FF/VI/UMEC improved SAD, and its improvement was correlated with 
improved asthma control in moderate to severe asthma and ACO patients. 

Keywords: Asthma; asthma-COPD overlap; oscillometry; single-inhaler triple 
therapy; small airway dysfunction. 
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Abstract 

Rationale: Combined pulmonary fibrosis and emphysema (CPFE) is a unique 
phenotype with important prognosis and management implications in patients with 
idiopathic pulmonary fibrosis (CPFE-IPF) and other forms of fibrotic interstitial lung 
disease (CPFE-fILD). However, the epidemiology of CPFE is not well characterized, 
creating a barrier to clinical research needed to advance our understanding and 
management. Objectives: To investigate the incidence, prevalence, and long-term 
outcomes of CPFE among a regional cohort of veterans. Methods: We 
retrospectively reviewed records for veterans in the Veterans Affairs Mid-Atlantic 
Health Care Network (includes North Carolina and Virginia) with International 
Classification of Disease, Ninth Revision, codes for pulmonary fibrosis between 
January 1, 2008, and December 31, 2015. We stratified pulmonary fibrosis into IPF 
and fILD using diagnostic codes and chart review. We reviewed computed 
tomography reports and classified cases as having CPFE according to documented 
emphysema; a thoracic radiologist overread a subset of scans for validation. We 
calculated annual incidence and prevalence of CPFE and compared characteristics 
between veterans with CPFE and veterans with fibrosis without emphysema using 
chi-square tests, Mann-Whitney U tests, and paired t tests. We used Kaplan-Meier 
and Cox models to determine overall survival from diagnosis. Results: We identified 
2,414 veterans with fILD. Among 1,880 veterans with IPF, 734 (39.0%) had CPFE-IPF; 
among 534 veterans with fILD, 194 (36.3%) had CPFE-fILD. Agreement between 
computed tomography reports and thoracic radiologist review was high (kappa = 
0.78). Annual CPFE prevalence ranged from 71 to 100 per 100,000 veterans, and 
incidence ranged from 16 to 39 per 100,000 veterans. CPFE was associated with 
male sex, lower body mass index, greater tobacco history, higher forced vital 
capacity, reduced forced expiratory volume in 1 second/forced vital capacity ratio, 
reduced diffusing capacity of the lung for carbon monoxide, and increased oxygen 
use. CPFE was associated with increased mortality in unadjusted models. However, 
after adjustment for age, sex, and body mass index, CPFE was not associated with 
survival for CPFE-IPF versus IPF without emphysema (hazard ratio, 1.13; 95% 
confidence interval, 0.96-1.33) as well as CPFE-fILD versus fILD without emphysema 
(hazard ratio, 1.16, 95% confidence interval, 0.82-1.63). Conclusions: CPFE has a 
high incidence and prevalence among veterans with IPF and fILD and has a distinct 
phenotype with diagnostic and therapeutic implications. Further studies 
investigating diagnosis, treatment considerations, and long-term impacts in CPFE 
are merited. 

Keywords: chronic obstructive lung disease; epidemiology; idiopathic pulmonary 
fibrosis; interstitial lung disease; pulmonary emphysema. 

Comment in 

• More Than a Code: Getting the Epidemiology of Fibrotic Interstitial Lung 
Disease Right. 

Meng Q, Dempsey TM.Ann Am Thorac Soc. 2025 Oct;22(10):1463-1464. doi: 
10.1513/AnnalsATS.202508-858ED.PMID: 40854091 No abstract available. 

Supplementary info 

MeSH terms, Grants and fundingExpand 

https://pubmed.ncbi.nlm.nih.gov/40854091/
https://pubmed.ncbi.nlm.nih.gov/40854091/


Full text links 

 

Proceed to details  

Cite 

31 

Review 

  

Arch Phys Med Rehabil 

•  

•  

•  

. 2025 Oct;106(10):1594-1602. 

 doi: 10.1016/j.apmr.2025.05.001. Epub 2025 May 7. 

Optimal Exercise Modalities and Doses for Alleviating Dyspnea Symptoms and 
Enhancing Exercise Capacity in Patients With Chronic Obstructive Pulmonary 
Disease: A Network and Dose-Response Meta-analysis 

Jingyi Xie 1, Jindong Guo 2, Bin Wang 3 

Affiliations Expand 

• PMID: 40345474 

  

• DOI: 10.1016/j.apmr.2025.05.001 

Abstract 

Objective: To investigate the optimal exercise modalities and doses for alleviating 
dyspnea and enhancing exercise capacity in patients with chronic obstructive 
pulmonary disease (COPD). 

Data sources: PubMed, Cochrane, Embase, and Web of Science were searched until 
June 2024. 

Study selection: Randomized controlled trials on dyspnea and exercise capacity in 
patients with COPD were included. 

Data extraction: Exercises were compared using a network and dose-response 
meta-analysis. Two authors independently extracted the data and assessed bias 
risk. 
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Data synthesis: The study included 46 randomized controlled trials (2363 
participants). Continuous aerobic training (mean difference [MD]=55.2; 95% credible 
interval [CrI], 28.1-84.5; Grading of Recommendations Assessment, Development 
and Evaluation [GRADE]: Low), interval training (MD=84.5; 95% CrI, 24.6-145; 
GRADE: Low), Qigong (MD=33.3; 95% CrI, 10.4-58.1; GRADE: Low), and resistance 
training (MD=41.5; 95% CrI, 7.27-77.7; GRADE: Low) improved 6-minute walk 
distance (6MWD). Qigong (MD=-8.20; 95% CrI, -15.6 to -1.50; GRADE: Low) and yoga 
(MD=-28.3; 95% CrI, -48.1 to -8.61; GRADE: Low) showed significant improvements 
in St. George's Respiratory Questionnaire (SGRQ). Resistance training (MD=12.1; 
95% CrI, 4.62-18.7; GRADE: Low) correlated positively with forced expiratory volume 
in 1 second (FEV1), while Qigong correlated positively with forced vital capacity 
(FVC) (MD=0.378; 95% confidence interval, 0.087-0.620; GRADE: Low). Interval 
training, yoga, resistance training, and Qigong ranked the highest in 6MWD, SGRQ, 
FEV1, and FVC. The dose-response curve revealed an increasing trend in the effect 
of exercise intensity on enhancing 6MWD with intensified exercise levels. Regarding 
SGRQ scores, the optimal effect was observed at an exercise intensity of 620 
metabolic equivalent of task (MET)-min/wk (MD=-7.07, 95% CrI, -12.23 to -1.87). The 
optimal exercise intensity was 350 MET-min/wk for FEV1 (MD=0.44, 95% CrI, 0.09-
0.80) and FVC (MD=0.44, 95% CrI, 0.09-0.80). 

Conclusions: Low quality evidence shows that interval training, yoga, resistance 
training, and Qigong effectively improved dyspnea and exercise capacity in patients 
with COPD. Optimal exercise doses vary across outcomes, necessitating 
personalized adjustments based on health status. 

Keywords: Chronic obstructive pulmonary disease; Exercise; Network meta-
analysis; Rehabilitation. 

Copyright © 2025 American Congress of Rehabilitation Medicine. Published by 
Elsevier Inc. All rights reserved. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a prevalent respiratory disease 
lacking effective treatment. Focusing on early COPD should help to discover 
disease modifying therapies. We examined the role of the CXCL12/CXCR4 axis in 
early COPD using human samples and murine models. Blood samples and lung 
tissues from both individuals with early COPD and controls were analyzed for 
CXCL12 and CXCR4 levels. To generate an early-like COPD model, 10-week-old male 
C57BL/6J mice were exposed to cigarette smoke for 10 weeks and intranasal 
instillations of polyinosinic-polycytidylic acid (poly(I:C)) for the last 5 weeks to 
mimic exacerbations. The number of cells expressing CXCR4 was increased in the 
blood of individuals with COPD, as well as in the blood of exposed mice. Lung 
CXCL12 expression was higher in both patients with early COPD and exposed mice. 
Exposed mice presented mild airflow obstruction, peribronchial fibrosis, and right 
heart thickening. The density of fibrocyte-like cells expressing CXCR4 increased in 
the bronchial submucosa of these mice. Conditional inactivation of CXCR4, as well 
as pharmacological inhibition of CXCR4 with plerixafor injections, improved lung 
function, reduced inflammation, and protected against cigarette smoke and 
poly(I:C)-induced airway and cardiac remodeling. CXCR4-/--treated and plerixafor-
treated mice also had fewer CXCR4-expressing circulating cells and a lower density 
of peribronchial fibrocyte-like cells. We demonstrate that targeting CXCR4 has 
beneficial effects in an animal model mimicking early COPD. Although these 
preclinical findings are encouraging, further research is needed to explore the 
potential for transferring these insights into clinical applications, including drug 
repurposing. 

Keywords: COPD pathology; cytokine biology; macrophage biology. 
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Abstract 

Aims: Sex differences in the risk of venous thromboembolism (VTE) among patients 
with an acute exacerbation of chronic obstructive pulmonary disease (AECOPD) 
have so far only been sparsely described. This study aimed to investigate the 
differences in the risk of VTE events between male and female AECOPD patients 
and to determine whether any specific risk factors for VTE vary between the sexes. 

Methods: We prospectively enrolled patients hospitalized for AECOPD from ten 
medical centers in China. The primary outcome was the occurrence of VTE. 
Univariate and multivariate logistic regression analyses were conducted to 
determine whether sex was an independent risk factor for VTE and also to identify 
any sex-specific risk factors. 
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Results: In total, 13,664 patients were included. VTE occurred in 5.5% of females 

and 3.3% of males (P＜0.001). A multivariate logistic regression analysis identified 

female sex as an independent risk factor for VTE in patients with AECOPD (odds 

ratio [OR] = 1.439, 95% confidence interval [CI] = 1.177-1.759, P＜0.001) after 

adjusting for confounding factors. Common risk factors for both sexes included 
age, chronic heart failure, severe lung disease, stroke, a recent surgical history, a 
history of VTE, and respiratory failure. Additional risk factors unique to males were 

sepsis (OR = 9.514, 95% CI = 4.513-20.056, P＜0.001), varicose veins (OR = 6.170, 

95% CI = 3.237-11.763, P＜0.001), and rheumatological disorders (OR = 2.677, 95% CI 

= 1.184-6.052, P = 0.018). No sex-specific risk factors were identified for females. 

Conclusion: Female sex was found to be an independent risk factor for VTE and 
some sex-specific risk factors exist among inpatients with AECOPD. These findings 
highlight the importance of considering sex and sex-related factors when assessing 
the VTE risk in AECOPD patients. 

Keywords: Acute exacerbation of chronic obstructive pulmonary disease; Risk 
factors; Sex differences; Venous thromboembolism. 
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Abstract 

Background: Pharmacological therapy in older persons is inherently complex due 
to the interplay of age-related physiological changes, multimorbidity, and 
polypharmacy. These factors increase the vulnerability of elderly patients to drug 
interactions and adverse drug reactions. 

Aim: This review aims to examine the mechanisms, causes, and consequences of 
drug interactions in older persons, and to highlight strategies to optimise 
pharmacological therapy in this population. 

Methods: A narrative review of current literature was conducted, focusing on 
studies that address age-related pharmacological changes, multimorbidity, 
polypharmacy, and drug-drug interactions in elderly patients. 

Results: Findings from the literature indicate that drug interactions represent one of 
the most preventable medical errors in older persons' pharmacotherapy. The global 
scale of this problem highlights the need for increased awareness and collaborative 
approaches among healthcare providers. 

Conclusion: Improving the quality of pharmacotherapy in older adults requires a 
concerted effort to prevent drug interactions, optimise prescribing practices, and 
ensure patient safety. Collaborative interventions can reduce adverse drug events 
and enhance therapeutic outcomes in elderly care. 

Keywords: elderly persons; multimorbidity; pharmacological interactions; 
pharmacotherapy; polypharmacy. 
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Abstract 

Cardiovascular disease remains the leading cause of morbidity and mortality among 
older adults, who often face unique challenges in preventive care due to 
multimorbidity, frailty, and polypharmacy. The polypill, a fixed-dose combination of 
multiple cardiovascular medications, has emerged as a promising strategy to 
improve adherence, simplify treatment, and reduce the burden of major 
cardiovascular events. This review aims to synthesize current evidence supporting 
polypill use in both primary and secondary prevention, with a particular focus on 
older populations. Landmark clinical trials such as TIPS, HOPE-3, PolyIran, and 
SECURE have demonstrated favorable outcomes related to blood pressure and lipid 
reduction, medication adherence, and cardiovascular event prevention. In addition, 
real-world data suggest improved cost-effectiveness and feasibility across diverse 
healthcare settings. Despite these benefits, implementation remains limited by 
barriers including inflexible dosing, provider hesitancy, variable guideline 
endorsements, and regulatory challenges. Special considerations in geriatric 
populations such as heightened sensitivity to adverse drug reactions and the need 
for individualized care further underscores the importance of thoughtful integration 
into practice. As the global population ages, strategic adoption of polypill-based 
prevention can help address health disparities, streamline cardiovascular care, and 
improve outcomes in older adults worldwide. 
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Objective: There have been numerous studies of specific psychiatric comorbidities 
such as major depression in patients with heart disease, but there have been 
relatively few studies of psychiatric multimorbidity in these patients. The purpose of 
this cross-sectional study was to investigate the prevalence and correlates of 
psychiatric multimorbidity in patients with heart failure (HF). 

Methods: Patients who had been hospitalized with HF were enrolled in this cross-
sectional study within 30 days of hospital discharge and interviewed within two 
weeks after enrollment. Participants completed the NetSCID-5 diagnostic interview, 
a social determinants of health (SDOH) interview, and perceived stress and health-
related quality of life questionnaires. 

Results: A total of 362 patients completed the interview. The maximum possible 
lifetime comorbidity count was 11 but the observed maximum was 8; the mean (SD) 
count was 1.48 (1.63). A total of 135 (37 %) patients had no history of any psychiatric 
disorder, 97 (27 %) had a lifetime history of a single disorder, and 130 (36 %) had ≥2 
lifetime disorders. Higher numbers of psychiatric disorders were associated with 
younger age, more exposure to SDOH, higher perceived stress, and chronic 
obstructive pulmonary disease. 

Conclusion: Psychiatric multimorbidity is prevalent in patients with HF and is 
associated with worse medical and social health status. New studies of the 
consequences or treatment of specific psychiatric comorbidities in patients with 
heart disease should take psychiatric multimorbidity into account, and further 
research on psychiatric multimorbidity per se is needed. 

Keywords: Comorbidity; Heart failure; Mental disorders; Multimorbidity; 
Psychological; Quality of life; Social determinants of health; Stress. 
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Abstract 

Introduction: To estimate the recording rates and impact of overweight/obesity 
across selected countries in Europe and Asia-Pacific. 

Methods: IMPACT-O was a retrospective cohort study of electronic medical records 
and claims databases from France, Germany, Italy, Spain, the UK, Australia, and 
Japan. Recording levels and the number of adults with overweight/obesity [based 
on diagnostic codes and/or body mass index (BMI)] during 2018-2022 were 
estimated. BMI thresholds/categories and obesity-related complications (ORCs) 
were described for adults with ≥ 1 BMI record of ≥ 25.0 kg/m2 and ≥ 12 months 
observation before the index date. 

Results: The number of active subjects across databases ranged from 1,203,674 to 
22,413,902. BMI was recorded for 4.8-38.9% of active patients. The number of adults 
with overweight/obesity ranged from 3.5% in Australia to 24.9% in the UK. The 
percentage of individuals with BMI > 25 to < 30 kg/m2 ranged from 43.6% in Spain to 
77.9% in Japan; the percentage with BMI ≥ 30.0 kg/m2 ranged from 22.1% in Japan to 
54.8% in Spain. Among those with overweight/obesity, the percentage with 
diagnosis codes in their records ranged from 2.9% in France to 50.1% in Germany. 
Most (59.6-85.0%) individuals had ≥ 1 ORC; 35.9-65.8% had multimorbidity. The most 
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frequently recorded ORCs were hypertension, dyslipidemia, depression, and type 2 
diabetes. 

Conclusion: Only a small proportion of people with overweight/obesity are formally 
diagnosed in healthcare databases. Most present with ≥ 1 ORC, commonly 
hypertension, dyslipidemia, depression, and type 2 diabetes. 

Keywords: Cardiovascular disease; Databases; Epidemiology; Obesity; Overweight. 

Plain language summary 

This study evaluated databases from seven countries (France, Germany, Italy, 
Spain, the UK, Australia, and Japan) to understand how individuals with overweight 
or obesity are recognized and recorded, and what health issues they face. The study 
looked at data from 2018 through 2022, focusing on adults who had at least one 
body mass index (BMI) measurement of 25 kg/m2 or higher and a year of medical 
history on file. The study found that BMI was recorded for only 5–39% of patients, 
depending on the country. Among those with a BMI record, the proportion of adults 
classified with overweight or obesity varied from 3.5% in Australia to 25% in the UK. 
Of these, the majority were overweight (BMI between 25 and 30 kg/m2), with 
proportions ranging from 44% in Spain to 78% in Japan. The rest had a BMI of 30 
kg/m2 or higher, from 22% in Japan to 55% in Spain. Only a small proportion of 
people with overweight/obesity had a coded diagnosis in their healthcare records. 
Most people (between 60% and 85%) with overweight or obesity also had at least 
one related health complication, and many had two or more complications. The 
most common problems were high blood pressure, high cholesterol levels, 
depression, and type 2 diabetes. Diagnosing obesity is the first step towards 
effective treatment, as under-recording of obesity in databases may lead to an 
underestimation of its impact, lower quality of care, and missed opportunities to 
provide early and effective medical support for obesity management. 
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Objectives: As an increasing number of hospitalized inpatients are older and frail, 
cognitive impairment is becoming more common. Cognitive impairment may 
increase susceptibility to adverse events (AEs). This study aimed to identify the 
prevalence of AEs, potentially preventable AEs, and deaths in patients with and 
without cognitive impairment and the nature, causes, and prevention strategies. 

Design: We analyzed data from 1959 records of a nationwide retrospective record 
review study of hospitalized older deceased patients. 

Setting and participants: The cognitive impairment group included those with 
documented International Classification of Diseases, 10th Revision codes for 
delirium, dementia, mild cognitive impairment, and unspecified cognitive 
impairment. 

Methods: Records were reviewed in 2 stages to assess AEs, their preventability, 
nature, causes, and prevention strategies. 

Results: Of the 1959 included older patients, 428 patients (21.8%) were cognitively 
impaired. The Charlson comorbidity index was scored ≥5 in ≥90% of all patients. AE 
prevalence was 13.1% in patients without cognitive impairment vs 17.0% in 
cognitively impaired patients (P = .071). Potentially preventable AE prevalence was 
4.0% in patients without cognitive impairment vs 5.1% in cognitively impaired 
patients (P = .369), and potentially preventable death prevalence was 3.3% vs 2.7%, 
respectively (P = .458). Cognitively impaired patients registered as delirium 
experienced more AEs than those with dementia. The nature of AEs in cognitively 
impaired patients was most often related to "other clinical management," that is, 
nursing clinical activities, nursing, and paramedical care. Organizational causes 
were more common in patients with cognitive impairment. Most AEs with a human 
cause were deemed potentially preventable in both groups. The recommended 
prevention strategies mainly included reflection and evaluation. 

Conclusion and implications: This study shows no significant difference in AE 
prevalence between patients with documented cognitive impairment and those 
without; however, we did find differences in the nature and causes of AEs. Future 
research is needed to better understand the relationship among frailty, 
multimorbidity, cognitive impairment, and patient safety risks. 

Keywords: CI; Dementia; cognitive dysfunction. 
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Abstract 

Most patients with a chronic disease are multimorbid. This is particularly important 
in patients with chronic obstructive pulmonary disease (COPD), who on average 
have five other identified comorbidities that independently impact their health and 
increase their mortality risk. Using a modified Delphi method, we selected the 20 
most important diseases associated with COPD and clustered them into five 
domains: mental, respiratory, cardiovascular, metabolic and multiple organs loss of 
tissue. We then developed a systematic approach to characterise the impact and 
clinical presentation of individual diseases within each cluster, and to define the 
priority and timing of measurement of the potential markers of disease presence 
and severity. Given the absence of integrated guidelines to treat multimorbid 
patients, we reviewed and selected individual disease guidelines or 
recommendations that can be accessed for specific information related to the 
management of each disease. In addition, we built a multimorbidity 'Health 
Dashboard' that, completed by the patient or health practitioner, can help identify 
the presence and severity of comorbid diseases. By using a practical 
comprehensive approach, it is possible to identify and characterise important 
comorbid diseases in patients with COPD, and to implement management tools that 
should help improve their outcome. This expert consensus commentary 
summarises patient-centred recommendations to manage comorbidities in COPD 
patients, aiming to improve quality-of-life and reduce disease burden through a 
holistic approach. Prospective pragmatic trials comparing such an approach with 
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usual care for multimorbid patients with COPD including long-term follow-up are 
urgently needed. 

Keywords: Chronic obstructive pulmonary disease; Comorbidity; Disease 
management. 
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Objective: To explore the associations between spirometric patterns and 
cardiometabolic diseases progression in middle-aged and older adults, and 
examine the mediating effects of levels of C-reactive protein and score on the 
atherogenic index of plasma. 

Methods: Based on 320,795 participants from the UK Biobank, five spirometric 
patterns were defined using baseline measurements of forced expiratory volume in 
one second and forced vital capacity. The cardiometabolic diseases included type 2 
diabetes, coronary heart disease, and stroke. Multistate model and mediation 
analysis were used for statistical analyses. 

Results: During a median follow-up of 13.68 years, 37,053 participants developed at 
least one cardiometabolic disease, 3746 developed cardiometabolic multimorbidity, 
and 22,204 died. In the transition from baseline to first cardiometabolic diagnosis, 
the hazard ratios (95 % confidence intervals) compared with normal lung function 
were 1.14 (1.11, 1.17) for airflow obstruction, 1.17 (1.10, 1.23) for preserved ratio 
impaired spirometry alone, 1.21 (1.10, 1.32) for restrictive spirometric pattern alone, 
and 1.38 (1.33, 1.43) for the combined preserved ratio impaired spirometry with 
restrictive spirometric pattern. Combined preserved ratio impaired spirometry with 
restrictive spirometric pattern was also associated with a higher risk of progressing 
from first cardiometabolic disease to multimorbidity (hazard ratio: 1.21; 95 % 
confidence interval: 1.10, 1.33). The levels of C-reactive protein and score on the 
atherogenic index of plasma mediated 6.56 % to 15.74 % of the associations 
between spirometric patterns and cardiometabolic diseases. 

Conclusions: Spirometric patterns exhibit differential effects throughout the 
progression of cardiometabolic diseases, and C-reactive protein and atherogenic 
index of plasma play a partial role in mediating these effects. 

Keywords: Cardiometabolic diseases; Mediation analyses; Multistate model; 
Preserved ratio impaired spirometry; Restrictive spirometric pattern. 

Copyright © 2025 Elsevier B.V. All rights reserved. 
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Developing a list of chronic conditions using a Delphi method to study 
multimorbidity in primary care 
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Abstract 

Objective: To develop a French-language list of chronic conditions to enable more 
detailed analyses of multimorbid patients in primary care in subsequent studies. 

Study design: Delphi study followed by a multicentre cross-sectional study in 
French general practices. 

Methods: The list development required a three-step procedure: 1) The development 
of a preliminary version of the list based on the International Classification of 
Primary Care-2 (ICPC-2): an expert panel of general practitioners participated in two 
Delphi rounds to assess the relevance of the items as "chronic conditions". 2) 
Testing the list with outpatients consecutively included in general practices. 3) A 
final Delphi round accounting for the results of the outpatient list experimentation. 

Results: From the 726 items of the ICPC-2, 383 items were submitted to 12 experts. 
In the first Delphi round, 126 items were accepted and 81 excluded. During the 
second, 2 additional items were retained and 86 excluded. Then, the experts 
selected 22 supplementary items from the 88 remaining, and a preliminary list of 124 
items has been established after grouping similar items. During the test phase, 16 
physicians and 306 patients rated 98 items as "already listed", 58 as "unlisted" and 
19 as "unsuitable". During the final Delphi round, the experts selected 11 more 
items among the unlisted and finalized the list at 135 items. 
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Conclusion: This list of 135 chronic conditions has been developed with a valid 
methodology. It is useable by physicians and will allow a more accurate study of 
multimorbidity in primary care. 

Keywords: Chronic disease; Family practice; Multimorbidity; Surveys and 
questionnaires. 
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Abstract 

Background: Although multimorbidity is a risk factor for functional limitations, few 
studies have simultaneously examined the impacts of multimorbidity trajectories 
and patterns on long-term functional limitations change. We aim to identify 
multimorbidity trajectories and patterns and explore their relationships with 
functional limitations in middle-aged and older adults. 
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Methods: This study included 6302 participants aged ≥50 from the English 
Longitudinal Study of Ageing survey 2008-2021. Group-based trajectory model was 
conducted to identify multimorbidity trajectories from 22 chronic conditions (2008-
2014). Exploratory factor analysis was employed to assess multimorbidity pattern 
using data collected in 2014. The impacts of multimorbidity trajectories and patterns 
on the change in functional limitations across the subsequent 7 years (2014-2021) 
were examined through generalized estimating equation models. 

Results: This study identified four multimorbidity trajectories: low-maintaining, new-
increasing, moderate-increasing, and high-maintaining trajectory and four 
multimorbidity patterns: multi-system, cardiovascular, vision impairment, and 
metabolic-skeletal patterns. Across all multimorbidity trajectories and patterns, 
functional limitations showed sustained increases over time, with levels 
consistently higher than reference groups (all P < 0.001). There were significant 
interactions of multimorbidity trajectories and patterns with time, particularly for 
high-maintaining trajectory (T6:β = -0.218, P = 0.007; T7:β = -0.271, P = 0.004), multi-
system pattern (T6:β = -0.323, P = 0.001; T7:β = -0.593, P < 0.001), and metabolic-
skeletal pattern (T6:β = -0.313, P < 0.001; T7:β = -0.481, P < 0.001), indicating the 
high-maintaining multimorbidity trajectory, multi-system and metabolic skeletal 
patterns accelerated the progression of functional limitations. 

Conclusions: Implement targeted preventive interventions and personalized health 
management strategies for high-risk multimorbidity patients to delay disability 
onset. 

Keywords: Functional limitations; Generalized estimating equation model; 
Longitudinal study; Multimorbidity; Pattern; Trajectory. 
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Abstract 

Introduction: Multimorbidity, defined as the co-occurrence of two or more long-term 
conditions, is increasing rapidly and poses challenges for healthcare systems. 
Advances in digital technologies offer solutions by facilitating personalised, 
scalable care interventions that empower individuals to manage their conditions 
more effectively. These applications have potential to improve access to care, 
enhance patient engagement, and support tailored approaches to self-management. 

Objectives: This scoping review aims to synthesise current evidence on the use of 
digital applications for self-management in adults with multimorbidity. 

Methods: A scoping review was conducted, systematically searching PubMed, Web 
of Science, OVID, CINAHL, EMBASE, and additional manual searches. Boolean 
operators and targeted key terms were employed to retrieve relevant studies from 
database inception to 16th January 2024. 

Results: The search yielded 1,974 articles, of which 31 met the inclusion criteria. 
Digital applications for self-management in multimorbidity demonstrated high 
acceptability and varying efficacy. Key benefits included improved communication, 
symptom tracking, and autonomy. Barriers included privacy concerns, additional 
patient burden, and engagement challenges. Socio-demographics, self-efficacy, and 
digital literacy influenced both barriers and facilitators to tool usage. Theoretical 
models underpinning digital applications were limited. Older adults and the 
working-age population were rarely included. 

Conclusion: The current evidence base does not fully address the needs of older 
adults with low digital literacy or working-age populations with multimorbidity. Our 
model highlights the importance of broader contextual mechanisms in digital tool 
adoption. Future research should prioritise theory-driven tool development tailored 
to disease clusters and aligned with sociodemographic profiles, health risks, and 
social care needs. Addressing these gaps could improve self-management and 
health outcomes for high-risk populations. 

Keywords: Digital applications; Multimorbidity; Scoping review; Self-management. 
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Objectives: We investigated the association between adverse childhood events, 
personality disorders and multimorbidity in older adults. 
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Methods: This is a cross-sectional analysis in a population of older adults including 
40 people with a personality disorder and 75 healthy controls. The Childhood 
Traumatic Events Scale was used to assess adverse childhood events. 
Multimorbidity was defined as the presence of 2 or more predetermined chronic 
somatic and psychiatric disorders. Logistic regression analysis was used to assess 
the association between adverse childhood events, personality disorders and 
multimorbidity. 

Results: No significant association was found between adverse childhood events 
and multimorbidity (OR = 1.03, 95% CI = 0.96-1.09). The presence of a personality 
disorder was significantly associated with multimorbidity (OR = 12.95, 95% CI = 
4.28-39.14). 

Conclusions: Overall, we did not find an association between adverse childhood 
events and multimorbidity in older adults. Multimorbidity was more prevalent in 
subjects with personality disorders compared to healthy controls. 

Clinical implications: The findings suggest that personality disorders are associated 
with both mental and physical health challenges, underscoring the importance of 
integrated care approaches to address both aspects in clinical practice. 

Keywords: Adverse childhood events; multimorbidity; older adults; personality 
disorders; somatic disorders. 
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Abstract 

Background: Hypereosinophilic syndrome (HES) is characterized by high absolute 
eosinophil count and multiorgan damage. Energy drink consumption (EDC) is 
associated with adverse cardiovascular events, including coronary artery spasm 
(CAS). 

Case summary: A 31-year-old man with asthma and excessive EDC presented with 
chest pain, hypotension, and inferior ST-segment elevation myocardial infarction 
with elevated troponin to 1,081 ng/L. Given persistent CAS refractory to coronary 
vasodilators, he underwent balloon angioplasty of the right coronary artery and first 
diagonal branch. Despite initial improvement, his absolute eosinophil count and 
systemic symptoms worsened. Gastrointestinal, pulmonary, and bone marrow 
biopsies demonstrated eosinophilic infiltration. He achieved remission with 
corticosteroids. 

Discussion: ST-segment elevation myocardial infarction from CAS is a rare cardiac 
manifestation of HES. The multidisciplinary management requires pharmacologic 
and interventional therapies to reduce inflammation and prevent cardiovascular 
sequelae. 
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Take-home message: This case highlights the importance of early recognition and 
treatment HES in patients with unexplained myocardial infarction, particularly when 
associated with EDC and the absence of atherosclerotic risk factors. 

Keywords: acute coronary syndrome; blood tests; necrosis. 
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Abstract 

Background: Combination inhaled corticosteroid-formoterol reliever monotherapy 
reduces the rate of asthma attacks compared to short-acting β2-agonist (SABA) 
reliever monotherapy in adults. Its comparative efficacy in children has not been 
established. 

Methods: CARE was a 52-week, open-label, parallel-group, multicentre, superiority, 
randomised controlled trial in children aged 5-15 years with asthma using SABA 
reliever monotherapy at 15 clinical trials sites in New Zealand. Participants were 
randomly assigned (1:1) to either budesonide 50 μg-formoterol 3 μg, two actuations 
as needed, or salbutamol 100 μg, two actuations as needed. The primary outcome 
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was asthma attacks as rate per participant per year. This trial was registered with 
the Australian New Zealand Clinical Trials Registry, ACTRN12620001091998. 

Findings: From Jan 28, 2021, to June 23, 2023, we assessed 382 participants for 
eligibility. We randomly assigned 360 (94%) participants to treatment (179 [50%] to 
the budesonide-formoterol group and 181 [50%] to the salbutamol group). The 
annualised rate of asthma attacks was lower in the budesonide-formoterol group 
than in the salbutamol group-cluster-adjusted rates 0·23 versus 0·41 per participant 
per year (relative rate 0·55 [95% CI 0·35-0·86]; p=0·012). The number of participants 
with at least one adverse event was 162 (91%) in the budesonide-formoterol group 
and 167 (92%) in the salbutamol group (odds ratio 0·79 [95% CI 0·35-1·79]). 

Interpretation: In children aged 5-15 years with mild asthma, budesonide-formoterol 
reliever monotherapy is superior to salbutamol for preventing asthma attacks, with 
a similar safety profile. 

Funding: Health Research Council of New Zealand, Cure Kids New Zealand, and the 
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Background: Respiratory allergies often begin in childhood and can progress over 
time, leading to increased disease burden. Allergen immunotherapy (AIT) is the only 
causal treatment for allergic respiratory diseases with disease-modifying potential. 
While randomised trials support its efficacy in controlling allergic rhinitis (AR) and 
asthma symptoms, long-term real-world data in children remain limited. 

Methods: This paediatric study (n = 11,036) was conducted within the pre-defined 
framework of the REACT study, based on protocol-specified objectives. Children (< 
18 years) with physician-diagnosed AR, with or without pre-existing asthma, were 
included. AIT-treated patients were matched 1:1 to non-AIT controls. Effectiveness 
was assessed over 9 years by comparing AR and asthma medication prescriptions, 
using a public database covering all reimbursable AIT products. Relative 
differences were calculated across the full observation period. 

Results: AIT-treated children (mean age 11.4 years; 62.1% male) exhibited greater 
reductions in AR medication use than controls (additional 9% reduction beyond 
61% in controls). In children with asthma, AIT was associated with additional 
reductions in asthma medication use (-21% beyond -48% in controls), severe 
exacerbations (-21% beyond -36%), and new oral corticosteroid prescriptions (-33% 
beyond -41%). Age stratification revealed more pronounced AR medication 
reductions in younger children (0-11 years) than in adolescents (12-17 years). 

Conclusion: This large-scale, real-world study supports the long-term effectiveness 
of AIT in children with AR, with or without asthma. The findings reflect improved 
disease control and suggest a disease-modifying effect of AIT. Early intervention, 
particularly in younger children, may help mitigate the progression of allergic 
disease. 

Keywords: allergen immunotherapy; allergic rhinitis; asthma; children; prevention; 
real‐world evidence. 
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Abstract 

Management of preschool wheeze is notoriously challenging given heterogeneous 
clinical trajectories and underlying biological mechanisms dictating therapeutic 
response. Data-driven approaches have highlighted the value of identifying 
individual wheeze phenotypes and underlying biomarkers to support a personalized 
management approach; however, these advancements have yet to be translated into 
clinical management. Here, we discuss key opportunities for Artificial Intelligence 
and Machine Learning to support personalized approaches to wheeze management 
through vast pattern-recognition capabilities. Advancements in the development of 
tools for objective symptom evaluation, remote symptom monitoring, and prediction 
of clinical trajectories are summarized. Key considerations for the responsible and 
successful deployment of such promising technologies in real-world clinical 
settings are emphasized, including prevention of algorithmic biases, promotion of 
prediction transparency, and establishing standards for patient data privacy and 
equitable access to novel technologies. 

Keywords: artificial intelligence; asthma; personalized medicine; preschool; 
wheeze. 

© 2025 The Author(s). Pediatric Allergy and Immunology published by European 
Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd. 

Conflict of interest statement 

The authors declare no commercial or financial conflicts of interest. 

• 105 references 

Supplementary info 

https://pubmed.ncbi.nlm.nih.gov/41030172/
https://pubmed.ncbi.nlm.nih.gov/41030172/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Dent+A&cauthor_id=41030172
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Khan+MK&cauthor_id=41030172
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Subbarao+P&cauthor_id=41030172
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-6-full-view-affiliation-5
https://pmc.ncbi.nlm.nih.gov/articles/PMC12485587/
https://doi.org/10.1111/pai.70207
https://pubmed.ncbi.nlm.nih.gov/41030172/#references


Publication types, MeSH termsExpand 

Full text links 

 

Proceed to details  

Cite 

7 

Clin Transl Allergy 

•  

•  

•  

. 2025 Oct;15(10):e70101. 

 doi: 10.1002/clt2.70101. 

Digital Monitoring of Symptoms and Lung Function During Birch Pollen Season in 
Pediatric Patients 

Tiina Helena Tanninen 1, Paula Hannele Reiterä 2, Annika Saarto 3, Janne 
Burman 1, Anna Susanna Pelkonen 1, Mika Juhani Mäkelä 1 

Affiliations Expand 

• PMID: 41024417 

  

• PMCID: PMC12479713 

  

• DOI: 10.1002/clt2.70101 

Abstract 

Background: Mobile health (mHealth) applications for asthma and allergic rhinitis 
(AR) may guide patients in following medication use, symptoms, and lung function 
supporting self-management. 

Objective: The primary study objective was to investigate the objective effect of 
birch pollen on asthma and AR symptoms and medicine use in pediatric patients 
with varying levels of birch-specific immunoglobulin E (IgE) during the 2022 birch 
pollen season using digital tools. The secondary objectives were to determine the 
effect of birch pollen on Asthma Control Test scores, and to record the subjective 
benefits in self-management while using the application. 

Methods: Altogether, 48 pediatric participants were categorized into three groups 
based on their birch-specific IgE levels. Participants continued their existing asthma 
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control therapy. For allergic rhinitis and conjunctivitis, antihistamines, intranasal 
corticosteroids (INCS) or a combination of INCS and intranasal antihistamines, and 
cromoglicates or local antihistamines were prescribed. The study involved daily 
asthma and allergic rhinitis symptom and medication reporting via the mHealth 
application (KAMU Health, Finland) combined with microspirometry during the birch 
pollen season in Helsinki, Finland. 

Results: The patients preferred oral AR treatment. However, the low birch pollen 
levels may have contributed to moderate adherence to AR treatment. A low birch 
pollen load does not significantly impair lung function in young patients receiving 
anti-asthmatic treatment regularly. The majority of patients perceived this digital 
approach as beneficial, irrespective of their level of birch-specific sensitization. 

Conclusion: Digital tools support asthma and AR care by enabling disease 
monitoring, patient engagement, and provide real-world insights for clinicians. 

Keywords: allergic rhinitis; asthma; lung function; mHealth; pediatric. 

© 2025 The Author(s). Clinical and Translational Allergy published by John Wiley & 
Sons Ltd on behalf of European Academy of Allergy and Clinical Immunology. 
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Abstract 

Asthma and obstructive sleep apnea are complex diseases that significantly impact 
the health-related quality of life and overall health status of patients. Recent 
evidence points towards an increased prevalence of obstructive sleep apnea in 
asthmatic patients, especially in those with severe and uncontrolled asthma, 
potentially leading to worse asthma control with increased symptoms, diminished 

https://pubmed.ncbi.nlm.nih.gov/40977074/#references
https://pubmed.ncbi.nlm.nih.gov/40977074/#figures
https://pubmed.ncbi.nlm.nih.gov/40977074/
https://pubmed.ncbi.nlm.nih.gov/40848540/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Espa%C3%B1ol+I&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Arismendi+E&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Mart%C3%ADnez-Olondris+P&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Ruiz+C&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Ruiz+C&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Embid+C&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Garcia+J&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Agust%C3%AD+A&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Dalmases+M&cauthor_id=40848540
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-4
https://doi.org/10.1016/j.smrv.2025.102146
https://doi.org/10.1111/resp.70121


health status and more frequent exacerbations. The mechanisms underlying this 
association are not fully elucidated. However, because obstructive sleep apnea is 
treatable, screening for sleep disorders should be considered in patients with 
severe asthma and uncontrolled disease. The efficacy and implications of treatment 
with continuous positive airway pressure to improve asthma control remain unclear, 
although there are some promising results showing improved asthma outcomes. 
Further research is needed to enlighten the relationship between asthma and 
obstructive sleep apnea, and to better define the role of continuous positive airway 
pressure therapy in improving asthma control and outcomes in comorbid patients 
with asthma and obstructive sleep apnea. Here we review the state-of-the-art in this 
field. 

Keywords: Asthma; Asthma exacerbations; Continuous positive airway pressure 
(CPAP); Lung function; Obstructive sleep apnea (OSA). 
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Abstract 

Impulse oscillometry (IOS) - a physiological effort independent technique - is used 
to evaluate small airways dysfunction in asthma. The absolute values produced 
from IOS can be challenging to understand thus, we previously proposed using 
oscillometry derived ratios to aid interpretation. Patients with abnormal baseline R5-
R20/R5 ratio were identified and analysed if there was a significant response in their 
ratios pre and post treatment on dupilumab. There were significant improvements in 
both R5-R20/R5 and X5/AX as well as the spirometry derived ratios FEV1/FVC and 
FEF25-75/FVC. The type 2 biomarkers (eosinophils and FeNO) and asthma control 
score also showed significant improvements, although they were not significantly 
correlated with the oscillometry ratios. Standardised response means showed good 
sensitivity for both oscillometry derived ratios and spirometry derived ratios in 
detecting response to treatment. Based on these observations, oscillometry derived 
ratios may be a viable and easier to interpret alternative to using absolute values for 
the evaluation of small airways response to biologic therapy in a real-life clinic 
setting. 

Keywords: Asthma; Dupilumab; Oscillometry derived ratios; Spirometry. 
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Abstract 

Background: In last decades, biologic therapies have been approved for severe 
allergic and/or eosinophilic asthma. Limited studies have investigated the effect of 
biologics on (acute) cardiovascular events, which have reported conflicting results. 
We aimed to investigate the potential cardiovascular risk of anti-
immunoglobulin(Ig)-E (omalizumab) and anti-interleukin(IL)-5/IL5 receptor (IL5R) 
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therapies (mepolizumab and benralizumab) in patients with severe asthma 
compared with non-biologic users. 

Methods: Adult asthma patients eligible for biologics were identified in Belgian 
nationwide data between 2017 and 2022. Inverse probability of treatment weighted 
Cox regression was used to investigate cardiovascular outcomes and all-cause 
mortality, while controlling for age, sex, obesity, smoking, comorbidities, 
comedication, exacerbations, and frailty. 

Findings: This cohort study consisted of 171,865 patients (mean age 64 years; 55% 
females) including 1826 (1.1%) anti-IgE users and 2398 (1.4%) anti-IL5/IL5R users. 
Anti-IgE exposure was associated with a significantly lower risk of mortality (aHR 
0.48, 95% CI 0.40-0.58), congestive heart failure (aHR 0.79, 95% CI 0.65-0.95), 
peripheral artery disease (aHR 0.66, 95% CI 0.51-0.86), and stroke (aHR 0.54, 95% CI 
0.36-0.81). Anti-IL5/IL5R use was associated with a significantly lower risk of 
mortality (aHR 0.35, 95% CI 0.29-0.42), congestive heart failure (aHR 0.63, 95% CI 
0.52-0.76), arrythmia (aHR 0.78, 95% CI 0.68-0.90), and peripheral artery disease 
(aHR 0.69, 95% CI 0.54-0.87) compared with non-biologic users. No significant 
differences in the risk of myocardial infarction and pulmonary embolism were 
observed. 

Interpretation: In this nationwide observational study, biologic therapies for patients 
with severe asthma were associated with a significantly lower risk of all-cause 
mortality and specific cardiovascular diseases compared with non-biologic users. 

Funding: None. 

Keywords: Anti-IL5 therapy; Anti-IgE therapy; Asthma; Biological; Cardiovascular 
events; Monoclonal antibody; Mortality. 
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Abstract 

Background: Asthma is the most frequent chronic respiratory disease in childhood. 
Children spend much time indoors and are therefore exposed to many indoor 
allergens and pollutants for several hours during day and night. Many different 
measures have been investigated in an attempt to reduce the different indoor 
asthma triggers. The objective of this review was to evaluate the effect on asthma in 
children and adolescents of home environmental interventions. 

Methods: A systematic review was conducted by searching five electronic 
databases and including randomised controlled trials studying the effect of 
environmental interventions, not aimed at tobacco smoke and smoke alone, on 
childhood allergic asthma. Data were extracted using a predefined template and 
quality of the evidence assessed using Cochrane risk-of-bias tool and the GRADE 
approach. 

Results: We identified 13,124 studies and included 54 of which 24 intervened on 
house dust mites, 3 on pet allergen, 4 on pest allergen, 17 on indoor air quality and 
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6 were multifaceted interventions. There was a high degree of heterogeneity, and 
only three studies of high quality. A significant effect was found in two high quality 
studies on mattress covers, four (1 high, 1 moderate, 2 very low quality) studies on 
nocturnal, temperature-controlled laminar airflow and low evidence for effect of 
multifaceted interventions. Apart from this no clear effects of other interventions 
were found. 

Conclusion: Multifaceted interventions, nocturnal laminar air flow and mitigating 
HDM exposure by mite-impermeable mattress covers are promising interventions. 
Future studies should use relevant asthma outcome measures and a rigorous study 
design based on experience from former studies. 

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

Background: For managing persistent asthma, M/s. Zydus Healthcare Limited has 
developed a novel fixed dose combination (FDC) of vilanterol 25 μg, glycopyrronium 
50 μg, and fluticasone furoate 200 μg (VIL-GLY-FF) in dry powder inhaler (DPI) 
formulation. 

Methods: This phase 3, multicenter, parallel group, open-label study randomized 
(1:1) patients not controlled with medium or high-dose inhaled corticosteroid in 
either the test (VIL-GLY-FF DPI) or reference (approved FDC DPI of indacaterol 150 
μg, GLY 50 μg, and mometasone furoate 160 μg [IND-GLY-MF]) group. FDCs were 
administered by inhaling one capsule via Respihaler device once-daily for 12 weeks. 
The primary endpoint was the change in trough forced expiratory volume in 1 s 
(FEV1) at week 12 from baseline. Secondary outcomes included the comparison of 
trough forced vital capacity (FVC), post-bronchodilator FEV1 and FVC, and asthma 
control test score between the two groups. 

Findings: All 256 enrolled patients completed the study. The least square mean 
(standard error) change in trough FEV1 at week 12 from baseline was 392.77 (31.33) 
ml and 364.34 (31.33) ml for the test and reference groups (p = 0.522), respectively. 
The lower limit of 95 % confidence interval for the difference between two groups 
for the mean change in trough FEV1 at week 12 from baseline was -58.83 ml, well-
above the predefined non-inferiority margin (-150 ml). Other secondary endpoints 
and safety were comparable between the two groups. 

Interpretation: VIL-GLY-FF DPI was found non-inferior to IND-GLY-MF DPI in 
improving trough FEV1 response. The test FDC was well-tolerated in Indian patients 
with persistent asthma. 

Clinical trial registration number: CTRI/2024/02/063046 (Clinical Trial Registry - 
India). 

Keywords: Asthma; Fluticasone furoate; Glycopyrronium; Non-inferiority; Phase 3; 
Randomized; Vilanterol; dry powder inhaler. 
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Abstract 

Background: In 2023, the American Heart Association presented a new condition, 
cardiovascular-kidney-metabolic (CKM) syndrome, recognized for its multistage and 
multisystem nature. Given that inflammatory condition can enhance the risk for 
CKM syndrome and asthma is a disease characterized by chronic airway 
inflammation, asthma could potentially increase the progression through CKM 
syndrome stages. The aim of the present study was to investigate the association 
between asthma and advanced CKM syndrome. 

Methods: This cross-sectional study used data on U.S. adults from the National 
Health and Nutrition Examination Survey 2011-2023. Participants were categorized 
into five CKM stages (0-4) according to the clinical severity of CKM syndrome. CKM 
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syndrome was defined as stage 1 or above, with advanced stages being stage 3 or 
4. Self-administered questionnaires were used to collect information on asthma. 
Multivariable weighted logistic regression models were used to analyze the 
relationship between asthma and the prevalence of advanced CKM syndrome. 

Results: A total of 22,394 CKM syndrome patients were included in the final 
analysis, of which 3610 were categorized into advanced CKM syndrome, while the 
remaining 18,784 were not. After adjusting confounding covariates, asthma was 
associated with advanced CKM syndrome (odds ratio, 1.86; 95 % confidence 
interval, 1.59-2.18; p < 0.0001). Further subgroup and sensitivity analyses showed 
consistent results. 

Conclusions: In this cross-sectional study, asthma was positively associated with 
advanced CKM syndrome in the U.S. adult population. These findings highlight the 
significance of considering asthma as a risk-enhancing factor for advanced CKM 
syndrome stages prevention. 

Keywords: Asthma; Cardiovascular-kidney-metabolic syndrome; National health 
and nutrition examination survey. 
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Abstract 

Introduction: An emergency room visit for asthma is a warning sign of a breakdown 
in care. The objectives of the PASS project (Safe Severe Asthma Pathway) were to 
establish an inventory of asthma emergency room stays and to identify the existing 
strengths and areas for improvement in the patient care pathway. 

Methods: One-year emergency room visits for asthma were collected from the 
medical information departments of 21 healthcare establishments. Hospitalizations 
were distinguished from outpatient visits. A qualitative study was carried out by 
interviewing the involved parties. 

Results: Close to 3000 (2883) patients were admitted to emergency departments in 
2018. Among them, 1350 (47%) were hospitalized in a ward, including 530 (39%) in 
pulmonology, 170 (13%) in intensive care or resuscitation, and 650 (48%) in other 
departments. Recognized as important by all 21 centers, six patient pathway quality 
criteria and are either already in place, planned or in the process of being set up. 

Conclusion and perspectives: Asthma remains responsible for numerous 
hospitalizations in emergency units. However, only a small number of the identified 
quality criteria are actually applied in the centers. Further studies should help to 
pinpoint the actions needed to apply these criteria on a nationwide scale. 

Keywords: Asthma; Asthme; Care pathway; Emergency medicine; Hospitalisations; 
Hospitalizations; Médecine d’urgence; Parcours de soins. 
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du laboratoire GSK pour la réalisation de l’enquête terrain. Les autres auteurs 
déclarent ne pas avoir de liens d’intérêts. 
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Abstract 

BACKGROUND A patient-centered and directly measurable definition for acute 
exacerbation of chronic rhinosinusitis (AECRS) has been developed as "a flare up 
of symptoms beyond day-to-day variation, lasting at least 3 days, and to which a 
distinct negative impact on a patient's quality of life (QOL) or functionality can be 
attributed". Our aim is to understand how this definition correlates with previously 
used metrics. 

Methodology: Cross-sectional study of chronic rhinosinusitis (CRS) patients. The 
number of AECRS (using this novel definition), courses of CRS-related systemic 
antibiotics and corticosteroids taken for these AECRS, and number of asthma 
exacerbations in the past 6 months was queried. Disease-specific quality of life was 
measured using the 22-item Sinonasal Outcome Test. 

Results: A total of 237 CRS patients were enrolled. In the 6-month period prior to 
study enrollment, the mean number of AECRS was 4.2 while the mean number of 
systemic antibiotics or corticosteroids taken for these AECRS was 1.6 reflecting 
patients received rescue medication for 33% of AECRS. The number of AECRS was 
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weakly correlated with number of systemic rescue medications and SNOT-22 score. 
For asthmatic CRS patients, numbers of AECRS and asthma exacerbations were 
correlated. Finally, comorbidities were associated with higher AECRS frequency by 
29% in migraine and 41% in active tobacco users. 

Conclusions: We achieved our aim by showing the AECRS definition correlates with 
systemic rescue medication usage, disease-specific QOL and asthma 
exacerbations. Our results demonstrate that indirect measures of AECRS may not 
capture all AECRS. Furthermore, comorbid migraine and tobacco use are 
associated with AECRS frequency. 
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Abstract 

Background: Asthma exacerbation is a cause of morbidity and mortality in the 
pediatric population. In guidelines there is no consensus regarding discharge 
criteria post exacerbation. Moreover, sleep has a known impact on gas exchange, 

https://pubmed.ncbi.nlm.nih.gov/40674772/
https://pubmed.ncbi.nlm.nih.gov/40651311/
https://pubmed.ncbi.nlm.nih.gov/40651311/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Panagiotou+P&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-19-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Chantzaras+AP&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-19-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Sergentanis+TN&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Sergentanis+TN&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-19-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Moudaki+A&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-19-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Michos+A&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-19-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kanaka-Gantenbein+C&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kanaka-Gantenbein+C&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-19-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kaditis+AG&cauthor_id=40651311
https://pubmed.ncbi.nlm.nih.gov/?term=41043936%2C41033331%2C41033330%2C41032334%2C41031547%2C41030172%2C41024417%2C40993871%2C40977074%2C40848540%2C40846048%2C40823190%2C40774466%2C40759266%2C40752629%2C40721206%2C40713267%2C40674772%2C40651311%2C40645348%2C40645201%2C40590254%2C40555305%2C40548906%2C40513768%2C40445144&filter=dates.2025%2F10%2F1-2025%2F10%2F6&sort=date&format=abstract&size=200#search-result-1-19-full-view-affiliation-7
https://doi.org/10.1016/j.sleep.2025.106668
https://www.rhinologyjournal.com/Abstract.php?id=3330


which might be clinically relevant in patients with obstructive lung disease. 
Therefore, the aim of this study was to investigate the nocturnal oximetry profile in 
hospitalized children with asthma exacerbation, pre-discharge. 

Materials and methods: Nocturnal oximetry recordings of children with asthma 
admitted in Aghia Sofia Children's Hospital between December 2020 and April 2024 
were reviewed. In this cross-sectional study we compared them with recordings of 
children with Sleep Disordered Breathing (SDB) and controls. Night-time basal 
SpO2, Oxygen Desaturation Index3 (ODI3), as well as % of time spent <95 % were 
compared. The Kruskal-Wallis test was employed to evaluate heterogeneity, 
followed by Mann-Whitney-Wilcoxon test for pairwise comparisons between the 
groups. 

Results: Asthmatic patients (n = 13) had lower basal SpO2 in comparison with 
control (n = 21) and SDB group (N = 37) (SpO2 93.7 % versus 96.4 % and 96.7 % 
respectively, p < 0.0001). They spent more time in SpO2< 95 % and had similar ODI3 
with the two other groups (p < 0.001 and p < 0.001 for asthma versus SDB and 
asthma versus control group respectively). Moreover, in patients with asthma a 
higher spot SpO2 was documented during the day, versus night-time basal SpO2. 

Conclusion: This study highlights that clinical improvement precedes 
SpO2 improvement in asthmatic patients. A clinical review 48 h post-discharge is 
advisable. Nocturnal basal SpO2 is lower than daytime spot SpO2, which should be 
taken under consideration in implementation of guidelines. 

Keywords: Asthma exacerbation; Pediatric respiratory; Sleep disordered breathing. 
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Abstract 

Purpose: The NEWTON study aims to describe clinical characteristics and evolution 
of asthma control of adult asthmatic patients treated with extrafine beclometasone 
dipropionate and formoterol fumarate (BDP/FF) NEXThaler® 100/6 μg. 

Subjects and methods: NEWTON (NCT05168995) is a European multinational, 
multicentre, observational, prospective cohort study that included adults with 
uncontrolled or poorly controlled asthma, starting BDP/FF NEXThaler® 100/6 μg 
treatment within 14 days of enrolment and with no use of extrafine formulations in 
the previous 6 months. Improvement of asthma control, lung function, quality of life 
(QoL), treatment adherence, and satisfaction with the device were assessed after 3 
and 6 months from the enrolment visit. In addition, safety events were monitored. 

Results: 620 subjects were enrolled in the study. 423 completed the ACQ-5 
questionnaire at enrolment and at least once during the following 6 months. 69.3 % 
of patients were initiated on maintenance and reliever treatment. At baseline, the 
median ACQ-5 score was 2.0. After 6 months the median ACQ-5 score had 
decreased significantly to 0.6 (p < 0.0001). Similarly, after 6 months 66.1 % of 
patients showed improved asthma control. The proportion of subjects with poorly 
controlled asthma fell from 65.1 % to 17.5 %. These improvements were consistent 
with the 3-month follow-up results and improved lung function, QoL, treatment 
adherence and device satisfaction. No new safety concerns were reported. 

Conclusion: Results of the NEWTON study confirm the effectiveness and safety of 
the extrafine fixed combination of BDP/FF NEXThaler® 100/6 μg in adults with 
uncontrolled asthma in a real-world setting. 

Keywords: Asthma; BDP/FF; Extrafine; NEXThaler®; Real-world. 
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Abstract 

25 years after publication of a clinical trial in The Lancet on the anti-IL-5 antibody 
mepolizumab in individuals with allergic asthma, evidence has accumulated that the 
pathogenetic role of eosinophils is fundamentally different between asthma 
phenotypes. In the allergen-driven form of asthma, often starting in childhood or 
during adolescence (ie, early onset asthma), blood eosinophil counts are variable, 
mainly dependent on allergen exposure, and play only a minor role (as a so-called 
sidekick) in allergen-induced asthma symptoms. By contrast, eosinophils are 
persistently elevated and are crucial drivers of the disease in the intrinsic 
(eosinophilic) form of asthma, which typically starts in adulthood (ie, adult-onset 
asthma). These data suggest that eosinophilia should not be considered a treatable 
trait in people with chronic airway diseases, but only a complement to an accurate 
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clinical diagnosis. This evidence has major implications for the diagnosis of asthma 
phenotypes and the treatment of asthma (eg, choice of the right biologic). 
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Abstract 

Introduction: Small airway dysfunction affects 50-90% of asthmatic patients, leading 
to airway remodeling, worsening symptoms, and quality of life. Targeting small 
airway dysfunction with inhaled extrafine formulations, with a mass median 
aerodynamic diameter < 2 µm, is crucial. Triple extrafine fixed-dose combination 
with inhaled corticosteroids (ICS), long-acting β2-agonists (LABA), and long-acting 
muscarinic antagonists (LAMA) been approved for uncontrolled asthma, supported 
by TRIMARAN and TRIGGER randomized controlled trials (RCT). However, while 
RCTs offer valuable efficacy and safety data under controlled conditions, findings 
need to be combined with real-world evidence (RWE). 

Areas covered: This narrative review assessed the impact of triple extrafine fixed-
dose combination in asthma, integrating RCTs and RWE findings. Post-hoc 
analyses of RCTs and preliminary gray literature were also considered. 

Expert opinion: RCTs and RWE showed significant overlap in outcomes for triple 
extrafine fixed-dose combination, although differing in some crucial patient 
characteristics (e.g. smoking status). Triple extrafine fixed-dose combination might 
be more effective in patients with persistent airflow limitation by targeting small 
airway dysfunction. However, further RCTs and RWE are needed to address 
remaining gaps, such as the determinants of response to medium-strength triple 
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extrafine fixed-dose combination vs. high-strength ICS/LABA and to high-strength 
triple extrafine fixed-dose combination vs. open triple therapy. 

Keywords: Asthma; beclomethasone; extrafine; randomized controlled trial; real-
life; real-world evidence; small airways; triple therapy. 
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Abstract 

Background: Atopic dermatitis (AD) is known to be associated with other atopic 
comorbidities that all involve type 2 immune dysregulation. Tralokinumab is a 
monoclonal antibody that specifically targets interleukin-13. As comorbid atopic 
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disease could indicate a more severe AD phenotype, it is important to assess the 
effect of tralokinumab treatment in patients with these comorbidities. 

Objective: To assess the efficacy and safety of tralokinumab treatment for AD in 
adult and adolescent patients with moderate-to-severe AD with and without a 
patient-reported history of atopic comorbidities at baseline, using data from the 
placebo-controlled trials (ECZema TRAlokinumab) ECZTRA 1, ECZTRA 2, ECZTRA 
3, and ECZTRA 6. 

Methods: In this post hoc analysis, subgroups were defined by a history of patient-
reported asthma, food allergy, hay fever, and/or allergic conjunctivitis. End points 
included greater than or equal to 75% improvement in Eczema Area and Severity 
Index-75, Investigator's Global Assessment score of 0 or 1, and adverse events at 
week 16. 

Results: At baseline, patients with a history of at least 1 atopic comorbidity 
exhibited more severe disease than patients with no atopic comorbidities. At week 
16, higher proportions of adult and adolescent patients receiving tralokinumab vs 
placebo achieved Eczema Area and Severity Index-75 and Investigator's Global 
Assessment score of 0 or 1, regardless of the presence of atopic comorbidities at 
baseline. Most adverse events were of mild or moderate severity. 

Conclusion: Regardless of the presence or number of self-reported atopic 
comorbidities, 16 weeks of tralokinumab treatment improved AD severity in adults 
and adolescents. 

Trial registration: ClinicalTrials.gov Identifiers: ECZTRA 1 (NCT03131648); ECZTRA 
2 (NCT03160885); ECZTRA 3 (NCT03363854); and ECZTRA 6 (NCT03526861). 

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

Eosinophilic COPD (eCOPD) and eosinophilic severe asthma (eSA) appear to share 
relevant clinical features, including responsiveness to steroids and higher 
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exacerbation rates. However, data on the expression of T2-high inflammation 
biomarkers and, in particular comparison of fractional exhaled nitric oxide (FeNO) 
levels between the two diseases is lacking. The aim of the current retrospective 
observational study was to investigate whether FeNO values might differ between 
eCOPD and eSA patients. Sixty patients with SA and 40 with COPD were enrolled. 
They were divided in four groups: eosinophilic COPD (eCOPD) and eosinophilic 
severe asthma (eSA), if the blood eosinophil count (BEC) was ≥300 cells/μL; non-
eosinophilic COPD (neCOPD) and non-eosinophilic severe asthma (neSA) if the BEC 
was <100 cells/μL. FeNO values, lung function and demographic data were 
compared between the groups. Overall, COPD patients were older, with a higher 
prevalence of males and had more impaired lung function than asthmatic patients. 
When comparing FeNO levels among the four groups, a significant difference was 
found between eCOPD and eSA patients (p = 0.001), as well as eCOPD and neCOPD 
patients (p = 0.021). Finally, neCOPD patients showed significantly lower FeNO 
values in comparison with neSA patients (p = 0.005). Such results were confirmed 
after adjusting for age, sex, and smoking history. Our preliminary results hint at the 
possibility that, despite an apparently similar eosinophilic phenotype, eCOPD 
patients might present with different FeNO values in comparison with eSA patients, 
possibly reflecting different underlying disease mechanisms. 

Keywords: Biomarker; COPD; Disability; Eosinophil; Exhaled nitric oxide; FeNO; 
Occupational medicine; Outcome; Precision medicine; Severe asthma. 
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Abstract 

Objectives: There are 750,000 emergency department (ED) visits by children for 
asthma exacerbations in the United States annually. Despite changing evidence and 
epidemiology, there have not been recent assessments of acute asthma prevalence, 
management, and outcomes from pediatric EDs. This 40-center retrospective 
evaluation utilizes the Pediatric Hospital Information System to characterize 
pediatric ED asthma presentations from 2015-2020. 

Study design: Children 2-18 years with asthma ICD-9/10 code and receipt of 
albuterol were included. Demographics, Child Opportunity Index (COI), ED 
management, return visits, and adjusted costs were evaluated. Data were 
summarized using standard descriptive statistics and trends assessed using Mann-
Kendall trend test. 

Results: There were 414,264 encounters made by 256,209 unique patients; 21% had 
>1 visit in 12 months. Median age was 6 years, 61.6% male, 44.5% Black, and 68.5% 
publicly insured; 58.3% of visits were by patients with very low/low COI. Systemic 
corticosteroids were administered in 86.3% of visits; 52.7% used dexamethasone. 
Chest radiographs were obtained in 23% of encounters. Most (74.9%) encounters 
resulted in ED discharge with a downward trend of visits for exacerbations per 1,000 
ED visits of -9.77, 95% CI [-9.99,-9.54], increase in disposition to intensive care unit 
of 2.01 [1.87,2.41] and decrease in home/other of -3.77 [-4.34,-3.20]. There was no 
significant trend in return visits. Total adjusted costs were ∼$900 million. 

Conclusions: ED visits for asthma remain frequent and disproportionately affect 
children with lower social determinants of health. Dexamethasone has not been 
widely adopted as corticosteroid of choice and use of ancillary testing continues, 
highlighting opportunities for improvement in asthma care. 
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Abstract 

Objective: To evaluate the clinical efficacy of Spray-Type Nasal Allergen Blocker as 
an adjuvant therapy for pediatric allergic rhinitis (AR). 

Methods: Eighty-two pediatric AR patients aged 4 to 14 years were included in this 
retrospective study and divided into 2 groups based on the treatments documented 
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in their medical records: one treated with Mometasone Furoate Aqueous Nasal 
Spray (n = 38) and the other with a combination of a Spray-Type Nasal Allergen 
Blocker and Mometasone Furoate Aqueous Nasal Spray (n = 44). 

Results: After 4 weeks of treatment, the total effective rate, the serum levels of IFN-
γ, TGF-β, nasal ventilation area, ciliary movement rate, and pediatric 
Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) scores were higher in the 
Combination group than in Mometasone group, while the Total Nasal Symptom 
Score (TNSS) and nasal resistance were lower in the Combination group (P < .05). 

Conclusion: Combination of Spray-Type Nasal Allergen Blocker and Mometasone 
Furoate Aqueous Nasal Spray exhibits promising results in the treatment of 
pediatric AR compared to Mometasone Furoate Aqueous Nasal Spray alone. 

Keywords: Mometasone Furoate Aqueous Nasal Spray; Spray-Type Nasal Allergen 
Blocker; allergic rhinitis; interferon-γ; transforming growth factor-β. 
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Abstract 

Background: Respiratory allergies often begin in childhood and can progress over 
time, leading to increased disease burden. Allergen immunotherapy (AIT) is the only 
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causal treatment for allergic respiratory diseases with disease-modifying potential. 
While randomised trials support its efficacy in controlling allergic rhinitis (AR) and 
asthma symptoms, long-term real-world data in children remain limited. 

Methods: This paediatric study (n = 11,036) was conducted within the pre-defined 
framework of the REACT study, based on protocol-specified objectives. Children (< 
18 years) with physician-diagnosed AR, with or without pre-existing asthma, were 
included. AIT-treated patients were matched 1:1 to non-AIT controls. Effectiveness 
was assessed over 9 years by comparing AR and asthma medication prescriptions, 
using a public database covering all reimbursable AIT products. Relative 
differences were calculated across the full observation period. 

Results: AIT-treated children (mean age 11.4 years; 62.1% male) exhibited greater 
reductions in AR medication use than controls (additional 9% reduction beyond 
61% in controls). In children with asthma, AIT was associated with additional 
reductions in asthma medication use (-21% beyond -48% in controls), severe 
exacerbations (-21% beyond -36%), and new oral corticosteroid prescriptions (-33% 
beyond -41%). Age stratification revealed more pronounced AR medication 
reductions in younger children (0-11 years) than in adolescents (12-17 years). 

Conclusion: This large-scale, real-world study supports the long-term effectiveness 
of AIT in children with AR, with or without asthma. The findings reflect improved 
disease control and suggest a disease-modifying effect of AIT. Early intervention, 
particularly in younger children, may help mitigate the progression of allergic 
disease. 

Keywords: allergen immunotherapy; allergic rhinitis; asthma; children; prevention; 
real‐world evidence. 
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Abstract 

Background: Asthma and allergic rhinitis (AR) are prevalent respiratory diseases 
that often coexist with obstructive sleep apnea (OSA). The objective of this study 
was to evaluate whether asthma or AR are associated with a higher frequency of 
OSA. 

Methods: We performed a systematic review including cross-sectional and cohort 
studies that evaluated adult participants with and without asthma or AR and 
reported OSA diagnosed via polysomnography. We searched PubMed, Web of 
Science, and Scopus. Risk of bias was assessed using the ROBINS-E tool. Certainty 
of evidence was evaluated using the GRADE Framework. A random-effects meta-
analysis of odds ratios (OR) to quantify the association between asthma or AR and 
OSA was performed. 

Results: We included 12 studies (N = 19,203 participants). The meta-analysis 
indicated a higher frequency of OSA in AR patients (OR = 2.4; 95 %CI = 1.1; 5.3) 
compared to patients without the disease. In overall patients with asthma, the 
association with OSA (OR = 1.4; 95 %CI = 0.9; 2.2) was weaker than that observed in 
patients with moderate to severe asthma (OR = 10.1; 95 % CI = 1.3; 81.7). Patients 
with asthma exhibited slightly higher apnea-hypopnea index and oxygen 
desaturation index, along with lower mean oxygen saturation, compared to patients 
without asthma. 

Conclusions: This meta-analysis identified an association between AR or asthma 
(particularly moderate to severe asthma) and OSA. Future research should address 
risk assessment of OSA for asthma and AR patients through prospective cohort 
studies, controlling for referral bias and asthma severity. 

Keywords: Allergic rhinitis; Asthma; Meta-analysis; Obstructive sleep apnea; 
Systematic review. 
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Abstract 

BACKGROUND A patient-centered and directly measurable definition for acute 
exacerbation of chronic rhinosinusitis (AECRS) has been developed as "a flare up 
of symptoms beyond day-to-day variation, lasting at least 3 days, and to which a 
distinct negative impact on a patient's quality of life (QOL) or functionality can be 
attributed". Our aim is to understand how this definition correlates with previously 
used metrics. 
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Methodology: Cross-sectional study of chronic rhinosinusitis (CRS) patients. The 
number of AECRS (using this novel definition), courses of CRS-related systemic 
antibiotics and corticosteroids taken for these AECRS, and number of asthma 
exacerbations in the past 6 months was queried. Disease-specific quality of life was 
measured using the 22-item Sinonasal Outcome Test. 

Results: A total of 237 CRS patients were enrolled. In the 6-month period prior to 
study enrollment, the mean number of AECRS was 4.2 while the mean number of 
systemic antibiotics or corticosteroids taken for these AECRS was 1.6 reflecting 
patients received rescue medication for 33% of AECRS. The number of AECRS was 
weakly correlated with number of systemic rescue medications and SNOT-22 score. 
For asthmatic CRS patients, numbers of AECRS and asthma exacerbations were 
correlated. Finally, comorbidities were associated with higher AECRS frequency by 
29% in migraine and 41% in active tobacco users. 

Conclusions: We achieved our aim by showing the AECRS definition correlates with 
systemic rescue medication usage, disease-specific QOL and asthma 
exacerbations. Our results demonstrate that indirect measures of AECRS may not 
capture all AECRS. Furthermore, comorbid migraine and tobacco use are 
associated with AECRS frequency. 
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Abstract 

Background: Within the last years, monoclonal antibodies (biologicals) have 
revolutionized the treatment of chronic rhinosinusitis with nasal polyps (CRSwNP) 
and significantly improved symptom control in otherwise refractory cases. The 
effectiveness of the biological mepolizumab, an IL-5 receptor antibody, has not yet 
been investigated extensively. This multi-centric study assesses its impact on a 
large German patient cohort including biological naive and switched patients. 

Methodology: In this retrospective multi-centric study, patients with the diagnosis 
of severe CRSwNP treated with mepolizumab by German tertiary referral centers 
were included. Data were collected retrospectively from patient records. The change 
from baseline regarding patient reported symptom control, serum biomarkers, nasal 
polyp score (NPS), and sense of smell were analysed over a course of up to 30 
months. 

Results: 96 patients from 8 tertiary treatment centers were included, 36.5% female, 
with a mean age of 54.1Â±14.3 years. Patient reported outcome measures, smell, 
and NPS improved significantly within 6 months after treatment initiation or switch 
from a different biological to mepolizumab. Change from baseline in outcome 
parameters was smaller in the switch-group, whereas comorbid asthma indicated 
greater treatment success. 

Conclusions: Our real-world data show a sustained therapeutic effect of 
mepolizumab in CRSwNP, including a large proportion of patients who were 
previously treated with a different biological. This study is the largest real-world 
cohort to date depicting realistic treatment and disease situations, confirming a 
broad range of indication for mepolizumab in severe CRSwNP. 
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Abstract 

Background: Recent clinical studies have alluded to an association between 
chronic rhinosinusitis (CRS) and cognition, possibly mediated by local and 
systemic neuroinflammation. This meta-analysis seeks to clarify the association of 
CRS diagnosis or treatment with cognitive function and dementia. 

Methodology: Two blinded reviewers searched PubMed, Embase, and Scopus for 
studies comparing cognitive function (global/domain-specific) or dementia in 
patients with/without CRS or pre/post-CRS treatment. The risk of bias was assessed 
using ROBINS-I/ROBINS-E. Random-effects models were used to pool the ratio of 
means (RoM) for cognitive scores and the odds ratio (OR) for dementia. 

Results: From 1,149 records, 10 studies encompassing 107,610 patients were 
included. CRS was associated with poorer global cognitive function compared to 
healthy. CRS treatment was associated with improvements from baseline in 
processing speed and working memory. There was no significant cross-sectional 
association between CRS and dementia. 

Conclusion: CRS is associated with 9% poorer global cognitive function, while CRS 
treatment is associated with 8-9% improvements in processing speed and working 
memory. Larger longitudinal studies are needed to fully elucidate these 
relationships. 
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Abstract 

Objective: This study evaluates if undergoing bariatric surgery for patients with 
obesity results in a decreased incidence of chronic rhinosinusitis (CRS) and fewer 
functional endoscopic sinus surgeries (FESS). 

Methods: A retrospective cohort analysis was conducted using the US Collaborative 
Network on the TriNetX Analytics Platform. Adult patients with obesity (most recent 
value of BMI ≥ 30 kg/m2) were included and separated into two cohorts: one that 
underwent bariatric surgery (n = 53,454) and another that did not (n = 17,006,670). 
Patients in the two cohorts were matched by age, gender, race, tobacco use, and 
asthma and allergic rhinitis comorbidities. Outcomes analyzed included the 
incidence of CRS and FESS, identified by ICD-10 and CPT codes, respectively, 
within 2, 5, and 10 years. Patients with outcomes prior to the follow-up window were 
excluded. 

Results: Two years after surgery, patients with obesity who underwent bariatric 
surgery had a decreased risk of developing CRS, with a relative risk (RR) of 0.79 
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(95% CI: 0.70-0.88). The risk remained lower at 5- and 10-year post-surgery, with a 
RR of 0.79 (95% CI: 0.73-0.86) and 0.73 (CI: 0.68-0.79), respectively. For patients with 
obesity and CRS, undergoing bariatric surgery resulted in fewer FESS at 2, 5, and 10 
years after surgery, with a RR of 0.52 (95% CI: 0.35-0.79), 0.56 (95% CI: 0.42-0.76), 
and 0.50 (95% CI: 0.38-0.67), respectively. 

Conclusion: In patients with obesity, bariatric surgery is associated with a 
decreased incidence of CRS and fewer FESS. Further studies are needed to confirm 
results and consider other comorbidities and medical interventions. 

Keywords: bariatric surgery; chronic rhinosinusitis; obesity. 
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A Randomized, Double-Blind Study Comparing Corticosteroid Irrigations and Nasal 
Sprays for Polyp Size Reduction in CRSwNP 
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Abstract 

Objective: To compare the efficacy of corticosteroid irrigation (CSI) and intranasal 
corticosteroid spray (INCS) in reducing polyp size, improving nasal symptoms, and 
assessing HPA-axis suppression in non-surgical patients with chronic 
rhinosinusitis with nasal polyps (CRSwNP). 

Methods: Twenty-four patients from the Allergy and Rhinology Clinic, 
Songklanagarind Hospital, were randomized into: CSI + placebo spray (n = 13): 
Budesonide irrigation (0.5 mg/day) + saline spray. Placebo irrigation + INCS (n = 11): 
Saline irrigation + budesonide spray (512 mcg/day). Nasal symptoms were assessed 
using VAS-TNSS and SNOT-22. Polyp grading was evaluated via video nasal 
endoscopy using mLKS and Lildholdt's scale. Serum cortisol levels were measured 
at baseline, 4-12 weeks. 

Results: After 12 weeks, the CSI + placebo spray group showed a significant 
reduction in mLKS scores (8.54 ± 1.94 vs. 4.82 ± 1.94; p < 0.001), with greater 
improvement than the placebo irrigation + INCS group (Δ4 (3, 4) vs. Δ1 (0, 2); p = 
0.003). VAS-TNSS and SNOT-22 scores showed no significant differences. Serum 
cortisol levels remained normal. 

Conclusion: Corticosteroid irrigation is more effective than nasal sprays in 
improving mLKS scores in non-surgical CRSwNP patients after 12 weeks, with no 
evidence of HPA-axis suppression. 

Keywords: adult rhinology; allergy/rhinology; clinical; outcomes/cost‐effectiveness; 
skull base. 

© 2025 The American Laryngological, Rhinological and Otological Society, Inc. 
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Topical Therapies for Management of Olfactory Dysfunction in Chronic 
Rhinosinusitis with Nasal Polyps: Steroid-Eluting Stents 
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Abstract 

Objectives: Steroid-eluting stent implantation after endoscopic sinus surgery (ESS) 
effectively alleviates postoperative symptoms and polyp recurrence in patients with 
chronic rhinosinusitis with nasal polyps (CRSwNP). However, the efficacy of 
steroid-eluting stents for the treatment of olfactory dysfunction in CRSwNP and the 
influencing factors therein have not been studied. 

Methods: Fifty-nine patients with CRSwNP with olfactory dysfunction from Peking 
University Third Hospital who were hospitalized for ESS were recruited and 
randomly divided into a stent group (n = 30) and a control group (n = 29), and were 
assessed for symptom scores, olfactory function, endoscopic findings, and type 2 
inflammatory mediators (IL-4, IL-5, IL-13, IL-33, eotaxin-3, periostin) expression. 

Results: Postoperative olfactory Visual Analogue Scale (VAS) scores, T&T 
olfactometer scores, SNOT-22 scores, and Lund-Kennedy (LK) scores were reduced 
in patients with CRSwNP (P < .01). Postoperative olfactory VAS scores, T&T 
olfactometer scores, SNOT-22 scores, and LK scores, IL-5, IL-13, and periostin were 
significantly lower in the stent group than in the control group (P < .05). Correlation 
analysis was performed and found that the postoperative olfactory VAS scores were 
strongly correlated with IL-5 and IL-13 (r = .496, P < .001 and r = .289, P = .026), and 
the postoperative T&T olfactometer scores were strongly correlated with IL-5 and IL-
13 (r = .553, P < .001 and r = .398, P = .002). 
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Conclusions: Steroid-eluting stent implantation after ESS is an effective treatment 
for olfactory deficits in patients with CRSwNP and may be related to the stent's 
more effective reduction of local type 2 inflammatory mediators in the nasal cavity. 

Keywords: chronic rhinosinusitis; olfactory dysfunction; steroid-eluting stents; type 
2 inflammatory mediators. 

Conflict of interest statement 

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

 

chronic cough 

1 

Comparative Study 

  

Lung 

•  

•  

•  

. 2025 Oct 4;203(1):97. 

 doi: 10.1007/s00408-025-00853-z. 

The Healthcare Resource Utilization of Patients with Refractory Chronic Cough 
Compared to Those with Non-Refractory Chronic Cough 

Laurent Guilleminault 1 2 3, Clairelyne Dupin 4 5, Laurent Portel 6 5, Maeva 
Zysman 7 5, Thomas Flament 8 5, Pauline Roux 9 5, Nadège Costa 10 11 5, Michael 
Mounié 10 11 5 

Affiliations Expand 

• PMID: 41046288 

  

• DOI: 10.1007/s00408-025-00853-z 

Abstract 

Background: Refractory chronic cough (RCC) significantly impairs patient quality of 
life and poses a major challenge in clinical management. However, little is known 
about the healthcare resource utilization (HRU) of patients with RCC. 

Objective: The goal of our study is to describe the HRU and associated costs of 
RCC patients and those with non-refractory chronic cough (non-RCC). 
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Methods: Patients with chronic cough were prospectively recruited from 6 centers 
in France. At 6 months, the patients were classified as having RCC or no RCC. A 
retrospective analysis was made using the French National Health Insurance 
Database (SNDS) in order to determine healthcare utilization for the one-year period 
preceding inclusion at the site and for the one-year period thereafter. 

Results: Sixty-eight patients were included. Among them, 32 (47%) patients had 
RCC. There was no difference between groups regarding clinical data apart from 
cough duration (56.8 ± 59.5 months in the no RCC group vs. 139.3 ± 123.8 months in 
the RCC group, p = 0.002). Within 1 year prior to inclusion, there was no difference 
in terms of drug dispensations between the 2 groups. During the 1-year post-
inclusion period, a significantly higher proportion of patients with RCC received at 
least one dispensation of opioids and amitriptyline compared to those with no RCC 
(8 (25%) vs. 2 (6%) for opioids, p = 0.038 and 14 (44%) vs. 3 (8%) for amitriptyline, p = 
0.0015, respectively). Within 1 year after inclusion, more patients with RCC had 
attended speech pathologist visits in comparison to patients with no RCC (14 (44%) 
patients vs. 10 (28%) patients, p = 0.21, respectively). Total costs within 12 months 
prior to inclusion were 3,878€ [2,498 - 5,755€] for patients with no RCC and 5,159€ 
[3,426 - 7,138€] with RCC, but the difference was not significant. No change 
occurred in the 1-year period following inclusion. 

Conclusion: RCC has a high healthcare utilization with substantial costs. 

Keywords: Cost; Cough; Refractory. 
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Abstract 

Background: Previous studies have suggested that daily symptoms are a marker of 
bronchiectasis disease activity and could therefore identify patients at increased 
risk of exacerbation. However, international bronchiectasis guidelines recommend 
long-term macrolide treatment only in patients with three or more exacerbations per 
year. We aimed to investigate if symptoms independently predict future 
exacerbations and therefore identify additional responders to long-term macrolide 
treatment. 

Methods: We used data from the EMBARC registry, a multicentre international 
bronchiectasis database. Baseline symptoms were evaluated with the quality-of-life 
bronchiectasis questionnaire respiratory symptoms score (QoL-B-RSS), followed-
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up for at least 1 year, and were related to the future risk of exacerbations. We 
subsequently conducted a post-hoc pooled analysis of three randomised controlled 
trials of macrolides (ie, BLESS, BAT, and EMBRACE) in 341 participants with 
bronchiectasis to determine if baseline symptoms were associated with response to 
long-term macrolide treatment, using a negative binomial regression model. 

Findings: 9466 patients from the 19 324 patients included in the EMBARC registry 
had available QoL-B-RSS assessment at baseline and 1-year follow-up. The median 
age was 68 years (IQR 58-74), 5763 (60·9%) were female, and 3703 (39·1%) were 
male. The median Bronchiectasis Severity Index score was 7 (4-10) and 
Pseudomonas aeruginosa was present in the sputum of 2041 (21·6%) patients 
within 12-months of baseline. Previous exacerbations (rate ratio (RR) for every 
additional exacerbation 1·11, 95% CI 1·10-1·12; p<0·0001) and symptoms (RR for 
every 10 points lower QoL-B-RSS 1·10, 1·09-1·11; p<0·0001) were identified as 
independent risk factors for future exacerbations. The number of exacerbations 
during 1-year of follow-up was similar between patients with three or more 
exacerbations at baseline and average symptom scores (QoL-B-RSS 60-70; RR 1·58, 
95% CI 1·48-1·69) and the group with no previous exacerbations but high symptom 
scores (RR 1·55, 1·41-1·70). The same pattern was observed in the post-hoc 
analysis of randomised controlled trials, both in the macrolide and placebo groups. 
The number-needed-to-treat to prevent exacerbations with long-term macrolide 
therapy was similar for patients selected based on frequent exacerbations (1·45, 
95% CI 1·08-2·24) and in those with few previous exacerbations, but high symptom 
scores 1·43 (1·06-2·18). 

Interpretation: Our results suggest that symptoms are an independent risk factor for 
future exacerbations in bronchiectasis. Patients who are highly symptomatic derive 
a similar benefit from macrolide treatment as patients with a high baseline 
exacerbation frequency. 

Funding: EU, European Federation of Pharmaceutical Industries and the 
Associations Innovative Medicines Initiative Inhaled Antibiotics in Bronchiectasis 
and Cystic Fibrosis Consortium, European Respiratory Society. 

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an Open Access 
article under the CC BY 4.0 license. Published by Elsevier Ltd.. All rights reserved. 
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Abstract 

Background: The molecular pathophysiology underlying the development of 
bronchiectasis with exacerbation at the proteomic level has not been clarified using 
bronchoalveolar lavage fluid samples. This study aimed to evaluate the 
bronchoalveolar lavage fluid inflammatory profiles associated with exacerbation of 
bronchiectasis. 

Methods: We analyzed the bronchoalveolar lavage fluid specimens from 4 patients 
in the exacerbation status and 4 patients in a stable status using liquid 
chromatography-tandem mass spectrometry. 

Results: A total of 1,577 proteins were identified using proteomic analysis, with 127 
differentially expressed proteins. Of 127 differentially expressed proteins, 23 
proteins showed more than 2-fold differences between exacerbation and stable 
status groups. The exacerbation status was associated with 18 upregulated proteins 
(TPI1, CRP, BPI, ORM1, PTPRE, S100A9, BPY2, TPM4, ERVFC1-1, CYS1, CLEC3B, 
S100A8, PSAT1, NDUFA10, MDGA1, SPRR3, ALDOA, and PSMB2) and five 
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downregulated proteins (MUC5B, HSPE1, KLK13, IGHA1, and MUC5AC). Pathway 
analysis revealed that the neutrophil degranulation pathway (R-HSA-6798695) was 
the most enriched pathway in these proteins, followed by the C-type lectin receptor 
pathway (R-HSA-5621481). 

Conclusion: The bronchoalveolar lavage fluid protein expression in patients in the 
exacerbation status of bronchiectasis was significantly different from that in 
patients in the stable status, indicating that neutrophil degranulation and C-type 
lectin receptor pathways are the most enriched pathways during exacerbation. 

Keywords: Bronchiectasis; Bronchoalveolar lavage; Neutrophil degranulation; 
Proteomics. 
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Abstract 

Introduction: Based on the analysis of the relationship between neutrophil to 
lymphocyte ratio (NLR) and red blood cell distribution width (RDW) and pulmonary 
hypertension (PH) in patients with bronchiectasis and chronic obstructive 
pulmonary disease overlap syndrome (BCOS), this paper aims to explore the 
indexes that not only represent the severity of patients with BCOS overlapping PH 
but also are highly related to BCOS overlapping PH. 

Methods: The clinical data of 159 patients with BCOS admitted to Qilu Hospital of 
Shandong University Dezhou Hospital from January 2019 to November 2024 were 
collected and analyzed. All the patients had complete color Doppler 
echocardiography at this hospital and were separated into experimental group (106 
cases, BCOS with PH) and control group (53 cases, BCOS not combined with PH 
group), according to whether they were complicated with pulmonary hypertension 
or not. And then the experimental group was divided into mild, moderate and severe 
subgroups. The correlation of NLR, RDW with pulmonary artery systolic blood 
pressure (PASP) in BCOS patients was analyzed. And whether there were 
differences or not between NLR and RDW among experimental group, control group 
as well as subgroups was compared. Furthermore, receiver operating characteristic 
(ROC) curves were constructed to evaluate the efficacy of NLR and RDW in 
distinguishing between "PH-complicated" and "non-PH-complicated" statuses 
among BCOS patients at the cross-sectional level. 

Results: First, the level of NLR and RDW in experimental group was higher than 
those in control group, in addition the difference was statistically significant (p < 
0.05). Second, significant intergroup differences in NLR and RDW levels were 
observed among the three subgroups of the experimental group (NLR: p < 0.001; 
RDW: p = 0.011). Specifically, both NLR and RDW levels in the severe PH subgroup 
were significantly higher than those in the mild PH subgroup (NLR: adjusted p < 
0.001; RDW: adjusted p = 0.009). Additionally, NLR levels in the severe PH subgroup 
were higher than those in the moderate PH subgroup (adjusted p = 0.011), whereas 
no statistically significant difference in RDW levels was noted between the severe 
and moderate PH subgroups (adjusted p = 0.148). Furthermore, there were no 
significant differences in NLR or RDW levels between the mild and moderate PH 
subgroups (NLR: adjusted p = 0.196; RDW: adjusted p = 0.607). Third, the level of 
NLR and RDW was positively correlated with PASP (r = 0.294, 0.259; p < 0.05). 
Fourth, Multivariate logistic regression analysis revealed that decreased PO2, NLR, 
and RDW are independent risk factors for PH development in BCOS patients (all p < 
0.05). Fifth, ROC curve results showed the areas under the curve (AUC) of NLR, 
RDW and their combined detection in differentiating BCOS patients with and 
without PH were 0.628, 0.751, and 0.756 respectively. In particular, RDW performed 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12479108/
https://doi.org/10.1111/crj.70128


better than NLR in differentiating with regard to discriminative ability. Furthermore, 
compared to RDW, the AUC of the combined detection was higher, meanwhile, its 
specificity was greatly enhanced than both single indicators. These results indicate 
that the combined detection exhibits better capability in identifying PH complicating 
BCOS at the cross-sectional level. 

Conclusions: The level of NLR and RDW is related to the severity of pulmonary 
arterial pressure in patients with BCOS. The two indicators can serve as a 
significantly relevant factor for pulmonary hypertension complicating BCOS. 

Keywords: bronchiectasis and chronic obstructive pulmonary disease overlap 
syndrome; neutrophil to lymphocyte ratio; pulmonary hypertension; red blood cell 
volume distribution width. 
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Abstract 

Since public health measures against COVID-19 were relaxed, widespread 
outbreaks of respiratory infections such as influenza and respiratory syncytial virus 
(RSV), as well as infectious diseases transmitted by droplets and droplet nuclei, 
have been reported around the world. While there is evidence of antiviral drug 
efficacy against non-severe influenza, the emergence of two genetic mutations 
(I223V or S247N) that reduce susceptibility to neuraminidase inhibitors has been 
confirmed. Influenza vaccines are less effective in older people than in younger 
people; so high-dose influenza vaccines are recommended. RSV infection has a 
high disease burden among elderly people; however, vaccination is expected to 
limit or prevent severe disease. Macrolide-resistant strains of Mycoplasma species 
and Bordetella pertussis are common in East Asia, but an increase in resistant 
strains has also been observed in other Asian regions. Pneumonia in elderly people 
often leads to a decline in physical function. In a super-aging society, aspiration 
pneumonia occurs frequently. Hence, there is increasing awareness of the need for 
advance care planning discussions for pneumonia as well as malignant diseases. 
The use of inhaled steroids in bronchiectasis is not recommended because of the 
increased risk of infection; but in clinical practice, inhaled steroids are frequently 
used and are effective in some patients with bronchiectasis. 

Keywords: Mycoplasma pneumoniae; COVID‐19; advance care planning; influenza; 

macrolide‐resistant strains; pertussis; respiratory syncytial virus. 
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Abstract 

Background: Previous studies have suggested that daily symptoms are a marker of 
bronchiectasis disease activity and could therefore identify patients at increased 
risk of exacerbation. However, international bronchiectasis guidelines recommend 
long-term macrolide treatment only in patients with three or more exacerbations per 
year. We aimed to investigate if symptoms independently predict future 
exacerbations and therefore identify additional responders to long-term macrolide 
treatment. 

Methods: We used data from the EMBARC registry, a multicentre international 
bronchiectasis database. Baseline symptoms were evaluated with the quality-of-life 
bronchiectasis questionnaire respiratory symptoms score (QoL-B-RSS), followed-
up for at least 1 year, and were related to the future risk of exacerbations. We 
subsequently conducted a post-hoc pooled analysis of three randomised controlled 
trials of macrolides (ie, BLESS, BAT, and EMBRACE) in 341 participants with 
bronchiectasis to determine if baseline symptoms were associated with response to 
long-term macrolide treatment, using a negative binomial regression model. 

Findings: 9466 patients from the 19 324 patients included in the EMBARC registry 
had available QoL-B-RSS assessment at baseline and 1-year follow-up. The median 
age was 68 years (IQR 58-74), 5763 (60·9%) were female, and 3703 (39·1%) were 
male. The median Bronchiectasis Severity Index score was 7 (4-10) and 
Pseudomonas aeruginosa was present in the sputum of 2041 (21·6%) patients 
within 12-months of baseline. Previous exacerbations (rate ratio (RR) for every 
additional exacerbation 1·11, 95% CI 1·10-1·12; p<0·0001) and symptoms (RR for 
every 10 points lower QoL-B-RSS 1·10, 1·09-1·11; p<0·0001) were identified as 
independent risk factors for future exacerbations. The number of exacerbations 
during 1-year of follow-up was similar between patients with three or more 
exacerbations at baseline and average symptom scores (QoL-B-RSS 60-70; RR 1·58, 
95% CI 1·48-1·69) and the group with no previous exacerbations but high symptom 
scores (RR 1·55, 1·41-1·70). The same pattern was observed in the post-hoc 
analysis of randomised controlled trials, both in the macrolide and placebo groups. 
The number-needed-to-treat to prevent exacerbations with long-term macrolide 
therapy was similar for patients selected based on frequent exacerbations (1·45, 
95% CI 1·08-2·24) and in those with few previous exacerbations, but high symptom 
scores 1·43 (1·06-2·18). 
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Interpretation: Our results suggest that symptoms are an independent risk factor for 
future exacerbations in bronchiectasis. Patients who are highly symptomatic derive 
a similar benefit from macrolide treatment as patients with a high baseline 
exacerbation frequency. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a progressive respiratory 
disorder frequently accompanied by multiple comorbidities, which can substantially 
influence prognosis and clinical management. Systemic inflammation and 
overlapping risk factors play significant roles in the pathogenesis of these 
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comorbidities. Further, Preserved Ratio Impaired Spirometry (PRISm) has emerged 
as a condition indicating a high risk for COPD progression; nevertheless, the 
comorbidity burden of PRISm has not been adequately investigated. This review 
synthesizes major findings from clinically meaningful studies released in 2024, 
concentrating on cardiovascular diseases (CVD), pulmonary comorbidities, frailty, 
and obstructive sleep apnea (OSA) observed in both COPD and PRISm. CVD risk in 
COPD is modulated by disease phenotype, with severity and frequency of 
exacerbations being independent predictors of myocardial infarction and pulmonary 
embolism. Bronchiectasis may be present in as many as 69% of COPD patients and 
is linked to elevated rates of exacerbation and increased mortality. The newly 
proposed Radiological bronchiectasis, Obstruction, Symptoms, and Exposure 
(ROSE) criteria deliver an evidence-based approach to patient characterization in 
those with concurrent bronchiectasis and COPD. This approach has revealed that 
individuals fulfilling the ROSE criteria are at a higher risk for COPD exacerbations 
and exacerbation- related hospitalization. Additionally, recent evidence indicates a 
robust association between severe OSA and PRISm, with a notably higher 
prevalence in severe OSA cases (12.9%) versus mild/moderate OSA (6.2%). Both 
PRISm and COPD are associated with an accelerated progression of frailty, 
underlining the necessity for prompt recognition and multidisciplinary management 
of comorbidities. The collective evidence underscores the critical value of adopting 
a multidimensional assessment in COPD and PRISm, utilizing objective diagnostic 
criteria and the implementation of early therapeutic measures. It is recommended 
that future research emphasize longitudinal designs and precision-based 
interventions to optimize health outcomes within these groups. 

Keywords: Chronic Obstructive Pulmonary Disease; Comorbidities; Exacerbation; 
Preserved Ratio Impaired Spirometry. 
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Abstract 

Background: Bronchiectasis is a chronic airway disease caused by abnormal and 
permanent dilation of the airways. This study aimed to evaluate the effects of 
inhaler therapy use on respiratory functions and clinical outcomes in patients with 
non-cystic fibrosis bronchiectasis. 

Methods: One hundred forty-six patients with non-cystic fibrosis bronchiectasis 
aged over 18 years, diagnosed using high-resolution computed tomography, were 
included in the study. Age, sex, body mass index, smoking status, additional 
diseases, known etiologic factors, and vaccination status of the patients included in 
the retrospectively designed study were recorded as sociodemographic data. 
Respiratory functions, disease severity, and clinical outcomes of patients with 
bronchiectasis who did and did not receive inhaled anticholinergic and steroid 
treatments were compared. 

Results: Ninety (61.6 %) of the 146 patients included in the study were women. The 
mean age was 56.14 ± 16.22 years. The etiology of bronchiectasis was unknown in 
78 (53.4 %) patients. The most prevalent comorbidity was asthma. According to 
modified Reiff scoring, 91 (62.3 %) patients were classified as having mild 
bronchiectasis. Twenty-six (17.8 %) patients had airway obstruction. There were 93 
(63.7 %) patients using inhaled corticosteroids and 32 (21.9 %) using inhaled 
anticholinergics. 

Conclusions: It was determined that patients using inhaler anticholinergics or 
inhaled steroids were in the more severe group. However, inhaler anticholinergic 
and inhaler steroid treatments had no effect on hospital admissions and 
exacerbation frequency in patients with bronchiectasis. Hospitalizations were more 
frequent among patients with bronchiectasis using inhaled steroids. 

Keywords: Bronchiectasis; Functional status; Inhaler treatment. 
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