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Abstract 

Chronic obstructive pulmonary disease (COPD) is characterized by chronic inflammation of the 
respiratory tract and is associated with an increased risk of lung cancer. Non-small cell lung 
cancer (NSCLC) patients with COPD have been shown to exhibit favorable responses to anti-PD-
1/PD-L1 therapy. In the present study, we investigated T cell profiles and functions in the lung 
tissues of NSCLC patients with or without COPD to provide the rationale for immunotherapy of 
NSCLC patients with COPD. Abundant PD-1+ and Tim-3+ T cells were detected in the lung tumor 
tissues of NSCLC patients with COPD. On the other hand, CD103+ tissue-resident memory T (TRM) 
cells in non-tumor lung tissues were more abundant in NSCLC patients with than in those 
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without COPD. Furthermore, the abundance of CD103+ TRM cells in non-tumor lung tissues 
correlated with IFN-γ production and COPD-related clinical parameters (pack-years smoking 
history and the FEV1/FVC ratio). In NSCLC patients with COPD, T cells were active participants in 
both the non-tumor and the lung tumor tissues, suggesting the potential response to 
immunotherapy. 

Keywords: Chronic obstructive pulmonary disease; Immunotherapy; Lung cancer; T cells. 
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Abstract 

Introduction: COPD is the third cause of death in Spain. The ETHOS (NCT02465567) and IMPACT 
(NCT02164513) RCTs showed reduced exacerbations and all-cause mortality for single-inhaler 
triple therapy (SITT), but no studies have evaluated the potential impact on COPD outcomes of 
higher SITT adoption in Spain. 

Methods: We used literature-based data on patient characteristics, incidence, COPD severity 
changes, treatment distributions/transitions, mortality, exacerbations, and medical costs, to 
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inform a stochastic simulation of the Spanish COPD population for 2025-2034 under two 
scenarios: "Status Quo" and "Increased SITT", in which higher SITT use is driven by airflow 
limitation, exacerbation history (as per 2025 GOLD guidelines) and SITT replacing multiple-
inhaler triple therapy (MITT). Additionally, we present results separately for the subset of patients 
that met the criteria for SITT use, referred to as "flagged population." 

Results: In our 10-year simulation, increased SITT use in the flagged population could lead to 
51,000 deaths avoided resulting in a 14.6% reduction in mortality rates and extended patient life 
by 1.2 years per COPD flagged patient. Additionally, increased SITT use in the flagged population 
reduced severe and moderate exacerbations by 62,000 (an 11.5% reduction) and 366,000 (an 
11.6% reduction), respectively, resulting in total medical savings of €384 million. 

Conclusion: Based on our simulation, increased use of SITT in the Spanish COPD population, 
consistent with the most recent 2025 GOLD guidelines' recommendations, could reduce 
mortality and exacerbations and their corresponding medical costs. Increasing SITT utilization in 
patients with COPD may constitute a long-term strategy with relevant clinical and economic 
benefits. 

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

Purpose: Chronic obstructive pulmonary disease (COPD) is a progressive inflammatory lung 
disease that significantly impacts global health. This study aims to comprehensively analyze 
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global trends and research hotspots in the application of artificial intelligence (AI) for computed 
tomography (CT) detection of COPD. METHODS: Publications related to AI applications for CT 
detection in COPD from 2012 to 2024 were retrieved from the Web of Science Core Collection 
(WoSCC) database. Bibliometric analysis was conducted using VOSviewer, CiteSpace, and the R 
package "bibliometrix". 

Result: The field has experienced publications growth, with 189 publications and an annual 
growth rate of 37.83%. The United States led with 53 publications, followed by China (51) and 
Germany (13). The University of Iowa was the most prolific institution (69), followed by Harvard 
University (47) and Brigham and Women's Hospital (37). Hoffman Eric A. is the most prolific 
author with 16 publications, and journals such as Scientific Reports and Radiology were key 
contributors to the field. Emerging topics included "quantitative imaging", "low dose CT", 
"pulmonary disease", "body mass index", "subpopulations", and "prevalence", suggested growing 
interest in comprehensive patient assessment and population studies. CONCLUSION: This 
bibliometric analysis provides a comprehensive overview of research on AI applications for CT 
detection of COPD from 2012 to 2024, identifying key contributors, research hotspots, and 
emerging trends. Future research should focus on differentiating COPD from other lung diseases 
or COPD subpopulations for personalized treatment. 

Clinical trial number: not applicable. 

Keywords: Artificial intelligence; Bibliometric analysis; Chronic obstructive pulmonary disease; 
CiteSpace; Computed tomography; VOSviewer. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a group of progressive lung diseases, leading 
to increased healthcare use, expenditures, and risk of mortality. In June 2024, the Institute for 
Clinical and Economic Review (ICER) released a traditional cost-effectiveness analysis (CEA) of 
ensifentrine + background maintenance therapy (BMT) for the treatment of moderate-to-severe 
COPD. This study's objective is to analyze the sensitivity of ICER's traditional CEA methods to 
various adjustments to their model, including Generalized Cost-Effectiveness Analysis (GCEA) 
elements such as generalized risk-adjusted cost-effectiveness (GRACE), dynamic pricing, and 
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stacked cohorts. A Markov model simulated the value of ensifentrine + BMT relative to BMT only 
for treating moderate-to-severe COPD, with patients transitioning across health states defined 
by levels of lung functionality. We estimated the annual value-based prices (VBPs) and 
incremental cost-effectiveness ratios of ensifentrine + BMT relative to BMT using traditional CEA 
and GCEA methods, including multiple scenario analyses. The VBP of ensifentrine + BMT is 
estimated at $61,008 when all GCEA elements are included. Relative to the traditional CEA static 
pricing scenario, GRACE increases VBPs by roughly 10 %, while dynamic pricing increases VBPs 
by 7-11 %. Stacked cohorts with dynamic pricing increases VBPs by 86-170 %. When including 
GCEA elements and adjustments to better reflect real-world COPD clinical pathways, 
ensifentrine + BMT is cost-effective below an annual price of $61,000 at a willingness-to-pay of 
$150,000 per quality-adjusted life-year. 

Keywords: chronic obstructive pulmonary disease; cost-effectiveness; ensifentrine; generalized 
cost-effectiveness analysis; institute for clinical and economic review. 

© 2025 Walter de Gruyter GmbH, Berlin/Boston. 
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Abstract 

Background: There has been limited research to date comprehensively assessing the effects of in 
utero tobacco exposure, age of smoking initiation and environmental pollution on the incidence 
of chronic obstructive pulmonary disease (COPD). 

Methods: The participants in the current study were drawn from the UK Biobank cohort. 274,330 
participants were included for analyses of in utero tobacco exposure and incident risk of COPD, 
and 306,080 were analyzed for age of smoking initiation and incident risk of COPD. In utero 
tobacco exposure was determined by maternal smoking during pregnancy. According to smoking 
habits, participants were classified as non-smokers, late-onset smokers (age of smoking 
initiation ≥ 15 years), or early-onset smokers (age of smoking initiation < 15 years). Environmental 
pollution is classified into low, medium, and high Environmental Pollution Score (EPS) groups. A 
Cox proportional hazard regression model was used to evaluate the effects of in utero tobacco 
exposure, age of smoking initiation, and environmental pollution on COPD incidence. The 
combined effects and interactions among in utero tobacco exposure, age of smoking initiation, 
and environmental pollution on COPD incidence were also examined. 

Results: Over a median follow-up period of 12.96 years, 9054 and 10,301 participants were 
diagnosed with COPD based on in utero tobacco exposure and age of smoking initiation, 
respectively. Hazard ratios (HRs; 95% confidence intervals [CIs]) of COPD risk among early-onset 
smokers with in utero tobacco exposure, participants with in utero tobacco exposure and high 
EPS, early-onset smokers with high EPS, and early-onset smokers with high EPS and in utero 
tobacco exposure were 3.92 (3.54, 4.31), 1.25 (1.15, 1.35), 3.49 (3.11, 3.91), and 3.81 (3.26, 4.46), 
compared with non-smokers without in utero tobacco exposure, participants without in utero 
tobacco exposure and low EPS, non-smokers with low EPS, and non-smokers with low EPS and 
without in utero tobacco exposure, respectively. Furthermore, additive interactions among late-
onset smokers and intermediate/high EPS were observed [relative excess risk due to the 
interaction (95% CI): 0.26 (0.07, 0.45) and 0.34 (0.15, 0.52)]. 

Conclusions: Our findings suggest that in utero tobacco exposure, early-life smoking, and 
environmental pollution independently and jointly increase the incidence of COPD. 

Clinical trial number: Not applicable. 

Keywords: Age of smoking initiation; COPD; Environmental pollution; In utero tobacco exposure. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a global healthcare problem, 
characterized by a progressive and irreversible decline in lung function, primarily due to airflow 
limitation caused by inflammation and emphysema. While smoking is the main risk factor, 
systemic inflammation also plays a significant role in the development and progression of the 
disease, particularly in relation to autoimmune conditions. 

Research question: This literature review provides an overview of current evidence regarding the 
underlying pathophysiological mechanisms that link autoimmune inflammatory processes to 
COPD. It also examines the clinical relevance of these associations, with a focus on potential 
diagnostic and therapeutic implications. 
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Methods: To ensure a comprehensive perspective, a broad literature search was conducted in 
PubMed and Embase in March 2025, using a wide range of search terms related to COPD and 
multiple autoimmune conditions. Relevant studies of any design were included if they provided 
valuable insights into the interplay between autoimmune processes and COPD, while non-
English publications and commentaries were excluded. 

Results: Studies suggest a potential association between COPD and autoimmune processes, 
with chronic systemic inflammation playing a central role. The evidence points to immune 
dysregulation as a contributing factor to both COPD progression and its connection to 
autoimmune conditions. 

Conclusion: The complex interactions between COPD and autoimmune diseases require further 
investigation. Gaining a better understanding of these interactions may provide new insights into 
managing patients with concurrent pulmonary and autoimmune conditions, emphasizing a 
growing area of clinical research. 

Keywords: COPD; Chronic obstructive pulmonary disease; autoimmune diseases; autoimmunity. 
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Abstract 

Rationale: Earlier identification and treatment of COPD exacerbations leads to improved clinical 
outcomes. Wearable technology has the ability to measure physiological signal variability, which 
is likely to be different in states of stability and exacerbation. The objectives of the present study 
were to analyse signals, including heart rate, respiratory rate and airflow, from a novel small 
wearable device, AcuPebble RE100 and compare differences in a group of stable and 
exacerbating participants. 

Methods: Groups of stable and exacerbating adult participants with COPD were asked to wear 
AcuPebble RE100, which records physiological signals including heart rate, respiratory rate and 
airflow. Linear and nonlinear variability analysis was conducted on each of these time-series to 
detect differences between groups. 

Results: A total of 51 participants (33 stable and 18 exacerbating) were analysed. Stable 
participants used the device for a median (interquartile range) of 18 nights (10-26). The 
exacerbating participants had significantly higher heart rate variability measures and a 
significantly lower heart rate complexity measure compared with stable participants. 
Respiratory rate variability and complexity were significantly increased in the exacerbating 
participants. Detrended fluctuation analysis demonstrated two crossover points in both 
populations, with the exacerbating participants demonstrating a significantly lower median α3 
(0.50 (0.47-0.56) versus 0.69 (0.65-0.79); p <0.001) compared with the stable population. 

Conclusion: We have shown that significant differences exist in heart rate, respiratory rate and 
airflow variability measures between stable and exacerbating groups of COPD. This will help 
build exacerbation detection algorithms in the future. 

Copyright ©The authors 2025. 
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Abstract 

Background: Non-cystic fibrosis bronchiectasis (NCFB) is linked to an increased incidence of 
cardiovascular disease (CVD), but its impact on mortality is unclear. This study aimed to assess 
the effect of CVD on mortality and its relationship with clinical characteristics in NCFB patients. 

Methods: This multicentre retrospective study analysed baseline characteristics and outcomes 
of 2753 NCFB patients, including 648 with CVD. Univariate and multivariate analyses identified 
factors associated with CVD and mortality, comparing demographics, comorbidities and 
pulmonary function between patients with and without CVD. 

Results: Patients with CVD were significantly older (76.4 versus 68.8 years, p<0.001), had higher 
body mass index (BMI) (22.9 versus 21.5 kg·m-2, p<0.001) and more comorbidities. Age (hazard 
ratio (HR) 1.046, p<0.001), BMI (HR 1.089, p<0.001) and comorbidity score (HR 1.698, p<0.001) 
were independent risk factors for CVD. Mortality risk factors in NCFB patients included older age 
(HR 1.032, p=0.042), Pseudomonas aeruginosa infection (HR 3.353, p=0.002), emergency visits 
(HR 2.455, p<0.001), COPD (HR 2.563, p=0.005) and CVD (HR 2.146, p=0.015). 
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Conclusion: CVD in NCFB is associated with severe clinical profiles and poor outcomes. Older 
age, higher BMI and comorbidity burden significantly correlate with CVD presence. CVD is an 
independent risk factor for mortality, highlighting the importance of early identification and 
management of cardiovascular comorbidities in patients with NCFB. 
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Abstract 

Objectives: In acutely admitted patients, comorbidities, and other patient characteristics known 
at admission might be risk factors for physiological deterioration during hospitalization. 
Knowledge of specific risk factors could therefore help clinicians escalate or decrease 
monitoring practices for selected patient categories. We investigated the association between 
information obtained at admission and the risk of subsequent severe vital signs deviations in 
acutely admitted medical patients. 

Methods: We analyzed data from three clinical trials using continuous monitoring of vital signs in 
adults during acute medical hospitalizations. The primary exposure variable was number of 
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comorbidities and were obtained from the medical record along with other potential risk factors 
at the time of admission. The primary outcome was cumulated duration of severe vital sign 
deviations (SpO2 < 85%, respiratory rate ≤5 min-1 or > 24 min-1, heart rate < 30 min-1 or > 130 min-1, 
or systolic blood pressure < 91 mmHg or > 219 mmHg). 

Results: We included data from 553 patients (51% female, median age 72 years), of whom 96% 
were admitted with respiratory symptoms. Patients with two or more comorbidities had severe 
vital sign deviations lasting 145 minutes/24 hours as compared with 90 minutes/24 hours in 
patients with none or one comorbidity, p = 0.07. Patients with severe tachypnea upon arrival ( > 
30 brpm) had long duration of deviations (241 minutes per 24 hours [IQR 132;421]) as well as 
patients with increased CRP > 100 mg/L whose durations of deviations were 175 minutes per 24 
hours [IQR 60;339]. 

Conclusion: Comorbidity burden, tachypnea, and increased level of CRP upon arrival were to 
some extent risk factors for subsequent vital sign deviations. Information obtained at acute 
admissions can be useful in establishing and escalating patient monitoring level. 

Keywords: COVID-19; Clinical deterioration; chronic obstructive pulmonary disease; continuous 
monitoring; desaturation; emergency medicine; national early warning score; tachypnea; vital 
signs. 
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Abstract 

Respiratory syncytial virus (RSV) is a leading cause of acute respiratory infection in adults, with 
higher morbidity and mortality in older adults and those with COPD or asthma. Despite the 
burden, disease awareness remains low and treatment is limited to supportive care. Recent 
advances have led to the approval of multiple vaccines and updated guideline 
recommendations. We reviewed current literature, surveillance data, and international 
guidelines to assess the burden of RSV in adults and to evaluate evidence for vaccination in high-
risk groups. Globally, RSV accounts for millions of infections and substantial hospitalizations 
and deaths among adults ≥60 years. COPD and asthma patients show disproportionately high 
risks of RSV-related hospitalization, exacerbations, and mortality. South Korean studies confirm 
RSV as a major contributor to pneumonia, COPD and asthma exacerbations, and bronchiectasis. 
As of 2025, three RSV vaccines (Arexvy, Abrysvo, mRESVIA) have FDA approval; only Arexvy is 
approved in Korea for older adults. ACIP now recommends vaccination for all adults ≥75 years 
and high-risk adults aged 50-74 years, while GOLD, GINA, and Korean COPD guidelines endorse 
RSV vaccination for chronic respiratory disease patients. RSV is underrecognized yet imposes 
significant disease and healthcare burdens in older adults and those with chronic respiratory 
diseases. In the absence of effective antivirals, vaccination is a key preventive strategy. 
Expanding vaccination uptake, improving awareness, and integrating RSV vaccines into national 
immunization programs could substantially reduce RSV-related morbidity and mortality. 

Keywords: Acute respiratory infection; Asthma; COPD; Respiratory syncytial virus (RSV); 
Vaccine. 
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Abstract 

Background: Chronic Obstructive Pulmonary Disease (COPD) patients are prone to thrombogenic 
events, particularly during exacerbations. Fractal dimension (df), a functional biomarker of clot 
microstructure is useful in assessing thrombogenicity in other diseases. The aim of this study 
was to compare the changes in df during acute exacerbation of COPD with stable disease. 

Methods: This prospective study recruited 30 patients with stable disease from the chest clinic 
and 85 patients with acute exacerbations from the Emergency Department. The stable group had 
blood samples taken at one time point, whilst the exacerbation group were sampled at four time 
points (0 hours, 4-6 hours, 24 hours and 3-7 days). Biomarkers of inflammation, haemostasis and 
rheology were determined. 

Results: At presentation, the acute exacerbation group had significantly elevated df when 
compared to the stable group (1.71 ± 0.06 vs 1.69 ± 0.05, p=0.03) but with no significant changes 
in df over the four time points (p=0.28) sampled. The patients who died in the acute exacerbation 
group had significantly elevated df when compared to those who survived (1.76 ± 0.03 vs 1.71 ± 
0.06, p=0.02) with additional logistic regression analysis confirming that dfwas a significant 
predictor of mortality (p=0.024). 

Conclusions: Clot microstructural analysis demonstrates that COPD patients during acute 
exacerbation are more thrombogenic when compared to those with stable disease. This 
thrombogenic state is not aggravated with appropriate treatment on admission. Patients who 
died during exacerbations were in a significantly enhanced thrombogenic state when compared 
to those who survived as demonstrated by significantly elevated df. 

Keywords: Acute exacerbation; Biomarkers; COPD; Clot microstructure; Mortality. 
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Abstract 

Introduction: Despite a severely degraded quality of life in the advanced stages, chronic 
obstructive pulmonary disease (COPD) patients rarely discuss end-of-life issues and have little 
access to palliative care. After knowing this fact, some organisations recommend advance care 
planning integrated into the respiratory rehabilitation. Considering the important role played by 
physiotherapists in this rehabilitation, the aim of this study is to understand the professional 
practices of physiotherapists regarding this planning during rehabilitation and the factors 
influencing these practices. 

Methods: The research consisted of a qualitative study with physiotherapists practising in France 
and conducting respiratory rehabilitation with COPD patients. Semi-structured interviews were 
conducted, followed by a thematic analysis. 

Results: This study shows that discussions relating to the end of life are very frequent during 
respiratory rehabilitation. This high prevalence appears to be influenced both by the context in 
which respiratory rehabilitation is completed and by the trusting relationship established 
between the physiotherapist and their patients. Nevertheless, these discussions are merely a 
draft of advance care planning, which is a broader concept. It appears that a lack of knowledge 
about advance care planning itself, combined with insufficient training in palliative care among 
professionals, as well as a lack of rigour in therapeutic education, hinders the implementation of 
advance care planning. 

Conclusion: In spite of the limited training in palliative care and sometimes the imprecise 
therapeutic education, physiotherapists appear to play an important role in addressing end-of-
life issues during respiratory rehabilitation. However, physiotherapists are not the only 
professionals who should raise these topics. This is especially important in the French 
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healthcare system, where fewer than half of COPD patients have access to rehabilitation with a 
physiotherapist. 

Keywords: COPD Pathology; Palliative Care; Pulmonary Rehabilitation. 
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Background: Mucus plugs have been implicated in airflow obstruction in asthma and chronic 
obstructive pulmonary disease (COPD). However, the role of mucus plugs in cough-variant 
asthma (CVA) remains understudied, and their associations with classic asthma (CA), CVA, and 
small airway dysfunction (SAD) are poorly defined. This retrospective cohort study aimed to 
evaluate the relationship between mucus plugs and lung function in CA and CVA patients, and to 
investigate their correlations with quantitative CT-derived airway wall thickness parameters. 

Methods: A total of 109 CVA patients and 65 CA patients were enrolled. Clinical characteristics, 
laboratory parameters, quantitative CT data, and pulmonary function metrics were 
systematically collected. Airway structural measurements, including airway wall thickness (WT), 
wall area percentage (WA%), and wall thickness-to-outer diameter ratio (T/OR), were derived 
from chest CT scans. Multivariable regression models were employed to assess the associations 
of mucus plugs with airway structural features, lung function, and clinical profiles. 

Results: Although the prevalence of mucus plugs in CVA was lower than in CA (20% [22/109] vs. 
CA), CVA patients with mucus plugs exhibited significantly worse WA%, spirometric indices 
(FEV1/FVC, PEF%pred, MMEF%pred, MEF75%pred, MEF50%pred), and impulse oscillometry (IOS) 
parameters (X5) compared to CA patients. In CVA, mucus plug scores demonstrated significant 
positive correlations with WA%, spirometric metrics (FEV1/FVC, PEF%pred, MMEF%pred, 
MEF75%pred, MEF50%pred), and X5. Multivariable logistic regression identified disease 
duration, peripheral blood eosinophil count (Eos), WA%, and SAD parameters as independent 
risk factors for mucus plug formation in CVA. 

Conclusions: Mucus plugs are present in CVA patients, albeit at a lower prevalence than in 
classic asthma. Their severity correlates positively with WA% and small airway dysfunction, 
underscoring their potential role in CVA pathophysiology. 

Keywords: CT scan; Classic asthma; Cough-variant asthma; Mucus plugs; Small airway 
dysfunction. 
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Introduction: Rheumatoid Arthritis (RA) and Chronic Obstructive Pulmonary Disease (COPD) are 
chronic, progressive inflammatory conditions that may coexist, contributing to greater morbidity 
and complexity in clinical management. The overlap between these two conditions remains 
under-recognized despite growing evidence of shared pathogenic mechanisms and risk factors. 

Areas covered: This review explores the emerging evidence linking RA and COPD, focusing on 
shared inflammatory pathways, genetic susceptibility, and environmental influences such as 
smoking and air pollution. A comprehensive literature search was conducted using PubMed and 
Scopus databases with keywords including 'rheumatoid arthritis,' 'COPD,' 'pulmonary 
involvement,' and 'inflammatory overlap.' Key findings highlight diagnostic challenges stemming 
from symptom overlap, the underdiagnosis of COPD in RA patients, and the clinical impact of 
dual disease burden. The review also discusses the importance of multidisciplinary 
collaboration, optimal use of spirometry, imaging, and symptom-based questionnaires as 
screening tools, and strategies for balancing immunosuppressive therapy with respiratory 
health. 

Expert opinion: Greater awareness of COPD as a pulmonary manifestation of RA is essential. 
Early recognition through systematic screening and integrated care models may significantly 
improve patient outcomes and reduce disease burden. 

Keywords: COPD; Rheumatoid arthritis; chronic conditions; comorbidity; inflammation; 
pathophysiology; pulmonology; rheumatology. 
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Free article 

Abstract 

Type 2 diabetes (T2D) is a heterogeneous condition, but its phenotypic variation and links with 
mortality are unclear. We apply the discriminative dimensionality reduction with trees (DDRTree) 
algorithm to seven clinical variables in 10,091 adults with newly diagnosed T2D from a nationally 
representative Chinese cohort. Distinct mortality patterns are observed across phenotypes. 
Cardiovascular mortality is highest in the most hypertensive and obese individuals, while 
diabetic ketoacidosis/coma mortality is largely driven by the combination of hyperglycemia and 
dyslipidemia. Additionally, chronic obstructive pulmonary disease mortality is higher in those 
with elevated high-density lipoprotein (HDL) and total cholesterol levels. These patterns are 
similar in UK Biobank, though cardiovascular mortality is highest in those with dyslipidemia and 
obesity. Predictive models incorporating these variables show good performance and an online 
tool is provided for individual risk prediction. Overall, this study visualizes phenotypic variation 
in T2D and its impact on mortality, underscoring the need for personalized treatment strategies. 

Keywords: mortality; phenotype; prospective study; type 2 diabetes. 
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Abstract 

Cancer frequently co-occurs with other chronic conditions, contributing substantially to disease 
burden. Multimorbidity is an increasing public health concern, resulting from complex 
interactions between sociodemographic, lifestyle, and environmental factors. The study aimed 
to identify the main predictors of multimorbidity using both conventional statistical models and 
machine learning approaches. We analysed data from 138 126 UK Biobank participants aged 39-
73 years. Twenty potential risk factors were assessed using Fine and Gray competing risk 
regression and random survival forests (RSF). Over the five-year follow-up period, 4384 
individuals developed multimorbidity, with cancer present in 52.3% of cases. Five-year 
cumulative incidence was 3.9% in males and 2.6% in females. Increased waist circumference 
[males - hazard ratio: 1.15, 95% confidence interval (CI): 1.00-1.31; females - hazard ratio: 1.29, 
95% CI: 1.09-1.54] and smoking (per 5 pack-years: males - hazard ratio: 1.06, 95% CI: 1.05-1.07; 
females - hazard ratio: 1.08, 95% CI: 1.06-1.10) significantly increased risk. Both insufficient and 
prolonged sleep were linked to a higher risk, especially among females (hazard ratio for 
prolonged sleep: 1.68, 95% CI: 1.17-2.40). Compared with moderate drinkers, former drinkers, 
lifelong abstainers, and heavy drinkers showed elevated risks. RSF found smoking, waist 
circumference, and sleep duration as key predictors in men, while alcohol use, smoking, and 
waist circumference were most important in women. Available dietary information, physical 
activity, and air pollution were not major predictors. Smoking, obesity, alcohol, and sleep 
duration are key risk factors to target in midlife to reduce the future burden of multimorbidity. 

Keywords: lifestyle; multimorbidity; risk factors; sleep duration; smoking; waist circumference. 
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Abstract 

Background: Patients with multimorbidity face complex decision-making needs, including 
decreasing polypharmacy burden, maintaining physical functioning and prolonging life. Patient 
decision aids (DAs) have been developed and implemented as clinical tools to support complex 
decision-making in the management of multimorbidity in primary care. 

Aim: This study aimed to identify DAs developed for patients with multimorbidity, describe their 
characteristics, and assess their quality, feasibility, and effectiveness. 

Methods: Citations from searches of nine databases were screened by title and abstract, and 
then full text articles were subsequently identified and screened. Any article utilising a DA for 
patients with multimorbidity was eligible. The International Patient Decision Aid Standards 
(IPDAS) checklist was used to assess the quality of DAs. The characteristics, quality, feasibility 
and effectiveness of DAs were summarized using descriptive methods. 

Results: In total, 10 articles including six DAs were included. The DAs were categorised as 
targeting either general multimorbidity or specific disease-combined multimorbidity. All 
included DAs need to be discussed and used together by general practitioners (GPs) and patients 
with multimorbidity. Four DAs focused on goal setting or preparing for physician-patient 
conversation in primary care settings. According to IPDAS evaluations, only one DA was rated as 
high-quality; the others were considered substandard, largely due to a lack of detail on decision 
trade-offs. Two DAs demonstrated good feasibility, but one showed feasibility only among 
clinicians and the other only among patients. For the effectiveness of DAs, two DAs was 
evaluated. One based on the quality of communication and collaboration in encounter and 
adherence to prescription medication, and the other the other based on the overall level of SDM 
or in patient-reported outcomes (such as decisional conflict). The evidence of effectiveness was 
very limited in the current studies. 

Conclusions: This study identified six DAs for patients with multimorbidity, five of which lacked 
descriptions of the consequences of the options and their positive and negative features. The 
evidence for feasibility and effectiveness of current DAs is limited. High-quality experimental 
research should be conducted in the future to verify effectiveness. 

Keywords: Decision aids; Multimorbidity; Patient-centred care; Shared decision making. 
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Abstract 

Background: Clinical practice guidelines (CPGs) summarize the best available evidence in a 
specific field. To improve patient-centered outcomes, guidelines have to be implemented, using, 
for example, information and communications technology. Although there are CPGs addressing 
multimorbidity, there is still a lack of studies investigating their implementation. 

Objective: This study aimed to evaluate whether the implementation of a CPG for multimorbidity 
using a digital tool is feasible and explore possible effects of this intervention. 
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Methods: A pilot cluster randomized clinical trial based on telephone interviews was conducted 
from October 25, 2023, to September 8, 2024. Patients enrolled in any disease management 
program who were aged ≥65 years and had at least 2 additional chronic conditions were 
randomly selected from 20 general practitioner (GP) practices and contacted for informed 
consent. Each practice was randomized after baseline interviews of all participating patients in 
the practice were finished. The use of a web application facilitating collection and 
documentation of treatment-relevant data in accordance with the German CPG for 
multimorbidity was compared with treatment as usual. The primary outcome was time spent in 
hospital. As a secondary outcome, the number of patients with at least one hospital admission 
was calculated. Further secondary outcomes included outpatient health care use, quality of life, 
patient satisfaction, and quality of care. Feasibility assessment included examination of sample 
size, participation rate, and compliance with the study protocol. Outcome measures were 
analyzed using linear, logistic, and negative binomial regressions with random intercepts for 
practices. 

Results: Of 384 patients who were contacted, 123 (32%) agreed to participate, and 120 (31.3%, 
including 54/120, 45% in the intervention group and 66/120, 55% in the control group) completed 
baseline and follow-up assessments. Mean age was 75.4 (SD 6.6) years, and 51.7% (62/120) were 
women. The compliance rate, or the proportion of patients who were treated per protocol, was 
89% (48/54). In our data, the incidence rate of hospital days was comparable in both groups 
(incidence rate ratio [IRR] 0.94, 95% CI 0.09-9.42; P=.96), but the odds of hospital admission were 
almost reduced by half in the intervention group (odds ratio 0.51, 95% CI 0.17-1.54; P=.23). Our 
data also suggest a higher incidence rate of GP contacts (IRR 1.13, 95% CI 0.83-1.53; P=.43) and 
lower incidence rate of contacts with outpatient specialists (IRR 0.79, 95% CI 0.54-1.15; P=.24) in 
the intervention group compared to usual care. Moreover, patients and GPs reported a better 
quality of care (mean difference 0.51, 95% CI -0.12 to 1.14; P=.12 and mean difference 1.19, 95% 
CI 0.13-2.25; P=.03, respectively) in the intervention group. 

Conclusions: Implementation of the CPG using a digital tool was feasible. Our data suggest that 
the probability of hospital admissions and contacts with outpatient specialists might be reduced 
and quality of care might be improved. 

Trial registration: ClinicalTrials.gov NCT06061172; https://clinicaltrials.gov/study/NCT06061172. 

Keywords: clinical practice guidelines; hospitalizations; implementation; multimorbidity. 
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Abstract 

The number of people living with ≥ two health conditions, termed multimorbidity, is increasing. 
We investigated the impact of multimorbidity on all-cause and cause-specific mortality risk in 
502,370 UK Biobank participants aged 40 to 70 years. Participants attended an assessment 
centre between 2006 and 2010 and self-reported medical conditions during a nurse-led verbal 
interview. The presence of ≥ 2 long-term conditions from a preselected list of 43 conditions was 
used to define multimorbidity. In a training sample (80% of participants with multimorbidity), 
disease clusters were identified in four groups: women aged (1) 40-59 or (2) 60-70, and men aged 
(3) 40-59 or (4) 60-70. Mortality was ascertained from linkage to death records. Multivariate Cox 
proportional-hazards regression models were used to assess the association between 
multimorbidity and mortality adjusted for age, sex, ethnicity, socioeconomic status and 
education. Over a 16-year follow-up period (median = 13 years) dose-response associations were 
observed between number of multimorbid conditions and risk of all-cause mortality (n = 44,399 
deaths), and particularly strong dose-response associations with cause-specific deaths due to 
cardiovascular and respiratory conditions. For women, a mental health/cancer/pain-related 
conditions cluster at ages 40-59 (Hazard Ratio [HR] = 2.61, 95% Confidence Interval [CI] 2.33-
2.93), and a respiratory and pain-related conditions cluster at ages 60-70 (HR = 2.03, 95% CI 1.0-
2.17), were associated with the greatest risk of mortality. For men, clusters of cardiometabolic 
conditions at ages 40-59 (HR = 3.43, 95% CI 3.14-3.74) and 60-70 (HR = 2.24, 95% CI 2.13-2.35) 
were associated with greater mortality risk. These findings suggest that understanding the 
impact of multimorbidity, and especially clusters of disease, is important for tailoring healthcare 
approaches for mortality risk reduction. 
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Abstract 

Background: Intrinsic capacity (IC) proposed by the World Health Organization (WHO) is the core 
indicator of healthy aging, directly affecting functional ability and quality of life in older adults. 
Both multimorbidity and frailty are linked to poor health outcomes. Although pairwise 
associations between these factors have been examined, their comprehensive interrelationship 
remains unexplored. This study aims to explore the mediating role of frailty in the association 
between multimorbidity and IC decline. 

Methods: This population-based cross-sectional study included 468 individuals from community 
settings and nursing homes in Lianyungang city, Jiangsu Province (the WHO ICOPE Pilot in China). 
Age, gender, education, marital status, and nursing home residence were assessed at baseline. 
Multimorbidity was assessed based on clinical experience, the Charlson Comorbidity Index (CCI) 
and the Cumulative Illness Rating Scale for Geriatrics (CIRS-G). Frailty was evaluated using the 
FRAIL scale. IC was measured using the WHO ICOPE screening tool (including assessments of 
cognitive function, motor function, nutritional status, sensory ability, and depressive 
symptoms). Binary logistic regression was employed to calculate the associations between 
multimorbidity, frailty, and IC decline. Mediation analysis was conducted to explore the 
mediating role of frailty in the multimorbidity-IC decline relationship. 

Results: After adjusting for all covariates (age, gender, marital status, education level and 
residence in community or nursing home), multimorbidity was found to be positively correlated 
with IC decline. Subjects with ≥ 3 multimorbidity exhibited a 1.6-fold higher risk of IC impairment 
than those without multimorbidity. Subgroup analyses revealed that the multimorbidity and IC 
decline relationship was robust. The direct effect of multimorbidity on IC decline was significant 
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(β = 0.154, 95% CI: 0.064, 0.243, p < 0.001). Frailty significantly mediated the relationship between 
multimorbidity and IC decline (β = 0.058, 95% CI: 0.029, 0.092, p < 0.001; mediation proportion: 
27.5%). The total effect of multimorbidity on IC decline was also significant (β = 0.211, 95% CI: 
0.123, 0.300, p < 0.001). 

Conclusions: This study first found frailty as partially mediating the multimorbidity-IC decline 
relationship, explaining 27.5% of the effect. The results underscore the necessity of integrated 
multimorbidity and frailty management to prevent and delay IC decline in older adults. 

Keywords: Frailty; ICOPE; Intrinsic capacity; Multimorbidity; Older adults. 
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Abstract 

Importance: The role of intravenous short-acting beta-2 agonist (SABA) in acute asthma in 
childhood is unclear. 

Objectives: To assess the safety and efficacy of intravenous SABA versus placebo for acute 
asthma. 

Data selection and extraction: We searched MEDLINE, Embase, the Cochrane Central Register of 
Controlled Trials, the Web of Science and the Cumulative Index to Nursing and Allied Health 
Literature up to May 2024. We included only randomised controlled trials (RCTs) and followed the 
international guidelines for conducting systematic reviews. Outcomes measured were morbidity, 
escalation of care, length of hospital stay, adverse events, mortality and changes in lung 
functions. 

Results: Four RCTs were included (total participants=183). Intravenous SABA group had better 
asthma severity scores (risk ratio (RR)=0.38, 95% CI 0.19 to 0.78, p=0.009), similar need for 
mechanical ventilation (RR=0.13, 95% CI 0.01 to 2.42, p=0.17), similar escalation of intravenous 
treatment (RR=1.51, 95% CI 0.60 to 3.82, p=0.38), shorter duration of hospital stay (hours) (mean 
difference (MD)=-18.68, 95% CI -36.76 to -0.61) and less duration of oxygen supplementation 
(days) (MD=-1.73, 95% CI -3.01 to -0.45, p=0.008). Adverse events were tachycardia, hypotension 
and hypokalaemia. One study reported a single participant with arrhythmia and a non-significant 
increase in troponin I among the intravenous SABA group. 

Conclusion: This review found low-to-moderate certainty evidence that intravenous SABA would 
improve acute asthma severity with infrequent adverse events reported. However, this evidence 
is limited due to the limited number of included studies. 

Prospero registration number: CRD42023405119. 
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Abstract 

Importance: Evidence regarding second-line treatment for severe asthma is limited. 

Objectives: To evaluate the safety and efficacy of intravenous aminophylline, intravenous short-
acting beta agonist (SABA), intravenous magnesium sulphate, intravenous ketamine or 
subcutaneous adrenaline as a second-line treatment for severe asthma. 

Methods: We included only randomised controlled trials (RCTs) and followed the international 
guidelines for conducting systematic reviews. We performed a comprehensive literature search 
up to May 2024. Outcomes included morbidity, escalation of care, length of hospital stay, 
adverse events, mortality and changes in lung functions. 

Results: Nine RCTs were included (total participants=546). Compared with other treatments, 
intravenous aminophylline showed no significant difference in the duration of hospital stay in 
hours, except for critically ill ventilated patients who had a shorter stay (mean difference (MD)=-
12.99, 95% CI -33.13 to 7.15). The need for additional intravenous medications (RR=2.17, 95% CI 
0.48 to 9.71) and asthma severity scores postinterventions (MD=0.97, 95% CI -0.91 to 2.85) was 
similar. More nausea and emesis were observed in the intravenous aminophylline group. The 
intravenous SABA group showed no difference in hospital stay (MD=-10.12, 95% CI -45.74 to 
25.49) or need for ventilation (RR=0.25, 95% CI 0.03 to 2.21). There were no frequent serious 
adverse events. The intravenous magnesium sulphate group had a lower hospitalisation rate 
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(RR=1.52, 95% CI 1.26 to 1.84), reduced need for additional intravenous medication (RR=6.30, 
95% CI 2.62 to 15.17) and a rapid improvement in asthma severity scores (p<0.05). 

Conclusion: There is low-to-very-low certainty evidence demonstrating the superiority of any 
intravenous second-line treatment options for acute asthma. 

Prospero registration number: CRD42023405226. 
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Abstract 

Importance: The role of intravenous aminophylline in acute asthma in childhood is unclear. 

Objectives: To assess the safety and efficacy of intravenous aminophylline for asthma in 
children. 

Methods: From 1966 to May 2024, we searched MEDLINE, Embase, CINAHL, Web of Science and 
the Cochrane Central Register of Controlled Trials. We included only randomised controlled 
trials testing standard treatment in combination with aminophylline and followed the 
international guidelines for conducting systematic reviews. The outcomes measured were 
morbidity, escalation of care, length of hospital stay, adverse events, mortality and lung 
functions. We used the random-effects model for data analysis and the fixed-effects model to 
evaluate heterogeneity. 

Results: Nine studies (466 participants) fulfilled our a priori eligibility criteria. No significant 
difference was found in post-treatment asthma severity score (mean difference (MD)=0.13, 95% 
CI -0.79 to 1.06, I2=0 %), hospitalisation rate (risk ratio (RR)=0.66, 95% CI 0.27 to 1.59, I2=0%), 
paediatric intensive care unit admission (RR=0.73, 95% CI 0.51 to 1.05, I2=0%), intubation rate 
(RR=0.09, 95% CI 0.01 to 1.64, p=0.1) or length of hospital stay (MD=-3.62, 95% CI -13.05 to 5.82, 
I2=31%). Emesis (RR=3.52, 95% CI 2.04 to 6.06, I2=0%) and nausea (RR=4.92, 95% CI 2.41 to 10.06, 
I2=0%) occurred more in the aminophylline group. One study showed improved lung function in 
the aminophylline group, while others showed no difference. 

Conclusion: This review showed limited evidence of the benefit of intravenous aminophylline in 
managing asthma in most preventilation severity parameters. However, lowering the intubation 
rate and improving lung function deserve more attention. 

Prospero registration number: CRD42023405234. 

Keywords: child health; intensive care units, paediatric; paediatric emergency medicine; 
paediatrics; respiratory medicine. 
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Abstract 

Background: The role of intravenous magnesium sulfate in asthma exacerbation is unclear. 

Aims: To determine the efficacy and safety of intravenous magnesium sulfate in managing 
asthma exacerbation in children. 

Methods: We searched MEDLINE, EMBASE, CINAHL, the Cochrane Central Register of Controlled 
Trials and the Web of Science up to May 2024. We included randomised controlled trials and 
followed the international guidelines for conducting systematic reviews. Outcomes included 
morbidity, escalation of care, length of hospital stay, lung functions, adverse events, and 
mortality. 

Results: Nine studies (total participants=473) were included. Hospitalisation rate and the need 
for non-invasive ventilation were less among the intravenous magnesium sulfate group (mean 
difference (MD)=0.70, 95% CI 0.54 to 0.90, I2 7%, n=115) and (risk ratio (RR)=0.17, 95% CI 0.15 to 
0.54, p=0.003, n=143), respectively. Asthma severity scores (MD=-0.18, 95% CI -1.35 to 0.98, I2 2%, 
n=115), length of hospital stay (MD=-78.86, 95% CI -200.37 to 42.66, I2 99%, n=284) and the need 
for invasive ventilation (RR=0.35, 95% CI 0.11 to 1.17, I2 0%, n=237) were similar. There was no 
difference in the Paediatric Intensive Care Unit (PICU) admission rate (p=0.43 n=61). Peak 
expiratory flow improved in the intravenous magnesium group (p<0.001, n=20). No serious 
adverse events were reported. 

Conclusion: We found low-certainty evidence that intravenous magnesium sulfate results in a 
lower hospitalisation rate and less need for non-invasive ventilation. Asthma scores, PICU 
admission, invasive ventilation and length of hospital stay were similar. While the evidence base 
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is weak, the favourable safety profile suggests that intravenous magnesium sulfate can be 
considered a treatment for asthma exacerbations. 

Prospero registration number: CRD42023405261. 

Keywords: Child Health; Emergency Service, Hospital; Paediatric Emergency Medicine; 
Paediatrics; Respiratory Medicine. 
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Abstract 

Asthma affects more than 300 million people worldwide and is frequently associated with other 
medical conditions in adults, including chronic obstructive pulmonary disease, ischaemic heart 
disease, and stroke. Despite the huge burden, there has been little progress toward prevention 
and cure, possibly related to a one-size-fits-all approach. The recent identification of various 
asthma trajectories over the life course suggests that identifying biomarkers of lifetime 
transitions could advance progress to prevention and cure. This will require combining data, 
including for biological samples, from large cohort studies, for analysis using integrated 
computational biological approaches. We summarise key articles on Australian cohort studies 
that have characterised asthma trajectories across childhood and adulthood in order to inform 
research focused on curative approaches. Five Australian cohorts have provided information on 
childhood and adulthood asthma trajectories and their relationships with early life factors, later 
life outcomes, and underlying biological mechanisms. Twelve other cohort studies undertaken in 
Australia could also contribute valuable information. Australian asthma cohort studies have 
collected a wealth of information across the life course on the drivers, outcomes, and biological 
mechanisms of asthma. Integrating these resources into harmonised, functionally useful 
databases will make their data and biospecimens accessible for analysis and research. Australia 
is well placed for advancing progress in the prevention and cure of asthma. 

Keywords: Asthma; Biomarkers; Computing methodologies; Epidemiology; Longitudinal studies; 
Preventive medicine. 
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Abstract 

Asthma is a chronic respiratory disease that affects more than 250 million people. It is a 
heterogeneous disease with a variety of symptoms, severity, and underlying mechanisms. Long 
term remission has been achieved for small subgroups of people with asthma treated with 
targeted biologic therapy. Accurately defining asthma subgroups is therefore of upmost 
importance for further reducing the prevalence of asthma. The rapid rise in technologies that 
enable profiling of a spectrum of analytes provides the opportunity to accurately classify asthma 
subtypes and to elucidate the underlying causes of disease. Combining these technologies with 
artificial intelligence will enable more accurate disease prediction, precision diagnoses, and 
personalised treatments. A major challenge is the prioritisation and effective implementation of 
these technologies in clinical practice. 
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Abstract 

Introduction: The recognition of breathlessness in clinical practice appears suboptimal, despite 
its prevalence and impact. This study aimed to explore the content of clinical conversations 
about breathlessness and patients' level of self-reported openness when discussing their 
breathlessness. 

Methods: A cross-sectional, online survey of Australian adults (≥18 years) stratified to the 2016 
National Census for age, sex, state/territory of residence and rurality. Assessments based on 
self-report included demographics, breathlessness (modified Medical Research Council (mMRC) 
breathlessness scale), breathlessness duration (months/years) and underlying 
condition (multiple-choice question), breathlessness-related topics discussed (multiple-choice 
question) and patients' openness about breathlessness (multiple-choice question). 

Results: Of 4245 respondents with mMRC ≥1 2311 (54%) reported discussing breathlessness with 
their clinician. The majority were patient-initiated conversations (94%; n=2179) where the 
proportion discussing >1 topic was higher with each mMRC level (34% mMRC1; 40% mMRC2; 50% 
mMRC3-4) in contrast with clinician-initiated conversations (32% mMRC1; 5% mMRC2; 22% 
mMRC3-4).Patient-initiated conversations prioritised discussing the topics 'how the person feels' 
(mMRC1) and 'breathlessness' impacts' (mMRC2-4); clinician-initiated consultations prioritised 
'breathlessness' impacts' (mMRC1-2) and 'how the person feels' and 'doubts/fears' (mMRC3-
4).Compared with clinician-initiated conversations, patient-initiated ones had a higher 
proportion of respondents reporting being completely open (73% vs 56%, mMRC1; 58% vs 7%, 
mMRC2; 75% vs 22%, mMRC3-4). Increasing openness was associated with increasing age, 
gender (women), smoking status (non-smokers) and underlying condition (lung disease). 

Conclusions: Many patients are willing to discuss multiple aspects of their breathlessness but 
may not disclose the full extent of the symptom's presence or impacts. 
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Abstract 

Background: Asthma is the most common non-communicable disease among children, with 
increasing prevalence. The current standard of care in high-income countries in adults and 
adolescents includes the use of combination inhaled corticosteroids (ICSs) with rapid-onset 
long-acting ß2 agonists (LABA) for all severities of asthma. The primary objective of this trial is to 
assess the efficacy of a budesonide/formoterol inhaler used 'both as required, and regularly' to 
reduce asthma exacerbations compared with the standard of care for asthma in children and 
adolescents. 

Methods: Children and adolescents aged 6-18 years with a diagnosis of asthma with at least one 
asthma exacerbation in the previous 12 months will be randomised to receive either 
budesonide/formoterol inhaler or the standard of care, which includes ICS and short-acting 
ß2 agonist (SABA). The primary outcome will be the number of severe asthma exacerbations over 
1-year follow-up period. Secondary objectives will include evaluating the quality of life, lung 
function and health economic outcomes. 

Discussion: The current standard of care in South Africa recommends use of separate ICSs and 
SABA inhalers for asthma management in children with no recommendation for ICS/LABA in 
children under the age of 12 years for non-severe asthma. Budesonide/formoterol has 
transformed asthma treatment in high-income countries for use 'as needed' as anti-
inflammatory reliever and for maintenance and reliever in adolescence, 12-18 years and adults. 
This strategy has been shown to reduce asthma exacerbations and hospitalisations. This trial will 
bridge the gap for the efficacy of budesonide/formoterol in children <12 years of age and address 
the economic arguments and safety of this approach for implementation in the lower to middle 
income countries. If this trial demonstrates positive results in the study population, it could 
provide strong scientific evidence and policy relevance to be adopted by policymakers for 
clinical implementation. 

Trial registration number: This study has been registered and approved by the South African 
Health Regulatory Authority 20231016, on 14 December 2023, KwaZulu Natal Health Research 
Committee KZ_202304_008 on 11 January 2024, University of KwaZulu Natal Biomedical Research 
Ethics Committee BREC/0000/5663/2023 on 6 February 2024, South African Clinical Trials 
Register DOH-27-032024-4778 on 14 March 2024, ClinicalTrial.gov NCT06429475 on 20 May 2024 
and Pan African Clinical Trial Registry on 27 February 2025; the unique identification number for 
the registry is PACTR202502547023775. 
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Abstract 

Background: Acute exacerbations profoundly influence asthma prognosis, yet large-scale data 
linking baseline blood eosinophil counts to both short-term and long-term exacerbation risk 
remain limited. We therefore examined this association in one of the largest nationwide cohorts. 

Methods: Using Taiwan's asthma pay-for-performance database linked to nationwide claims, we 
conducted a retrospective cohort study of adults with asthma (2015-2020). Baseline peak 
eosinophil counts defined two groups: high (≥300 cells/µL) and low (<300 cells/µL). Propensity-
score matching (1:1) yielded two balanced subcohorts. Multivariable Cox models estimated 
adjusted HRs (aHRs) for moderate (outpatient, steroid-treated) and severe (Emergency 
Department visit or hospitalisation) exacerbations within 1 year and over the entire follow-up, 
controlling for age, sex, Charlson comorbidity score and propensity score. 

Results: Among 407 725 and 961 268 asthma patients in the high and low eosinophil groups, 
respectively, matched subgroups of 50 360 patients each were analysed. The high eosinophil 
group had higher rates of severe acute exacerbations (SAEs) within 1 year (14.67 vs 10.950 per 100 
person-years) with an adjusted HR of 1.392. Similar trends were observed for moderate acute 
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exacerbations (AEs) (HR 1.548) and all AEs (HR 1.373) within 1 year. These associations persisted 
after adjustment for age, gender, Charlson comorbidity score and propensity score. 

Conclusions: In this first nationwide, propensity-matched cohort exceeding 100 000 adults, 
elevated blood eosinophil counts independently predicted both short-term and long-term 
moderate-to-severe asthma exacerbations across all age and sex strata. Peak eosinophil 
measurement thus offers a practical biomarker for early identification of high-risk patients who 
may benefit from intensified anti-eosinophilic or inhaled corticosteroid/long-acting beta agonist-
based strategies. 
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Abstract 

Respiratory syncytial virus (RSV) is a leading cause of acute respiratory infection in adults, with 
higher morbidity and mortality in older adults and those with COPD or asthma. Despite the 
burden, disease awareness remains low and treatment is limited to supportive care. Recent 
advances have led to the approval of multiple vaccines and updated guideline 
recommendations. We reviewed current literature, surveillance data, and international 
guidelines to assess the burden of RSV in adults and to evaluate evidence for vaccination in high-
risk groups. Globally, RSV accounts for millions of infections and substantial hospitalizations 
and deaths among adults ≥60 years. COPD and asthma patients show disproportionately high 
risks of RSV-related hospitalization, exacerbations, and mortality. South Korean studies confirm 
RSV as a major contributor to pneumonia, COPD and asthma exacerbations, and bronchiectasis. 
As of 2025, three RSV vaccines (Arexvy, Abrysvo, mRESVIA) have FDA approval; only Arexvy is 
approved in Korea for older adults. ACIP now recommends vaccination for all adults ≥75 years 
and high-risk adults aged 50-74 years, while GOLD, GINA, and Korean COPD guidelines endorse 
RSV vaccination for chronic respiratory disease patients. RSV is underrecognized yet imposes 
significant disease and healthcare burdens in older adults and those with chronic respiratory 
diseases. In the absence of effective antivirals, vaccination is a key preventive strategy. 
Expanding vaccination uptake, improving awareness, and integrating RSV vaccines into national 
immunization programs could substantially reduce RSV-related morbidity and mortality. 

Keywords: Acute respiratory infection; Asthma; COPD; Respiratory syncytial virus (RSV); 
Vaccine. 
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Abstract 

Background: Clinical trials (CTs) have shown that allergen immunotherapy (AIT) is effective for 
local allergic rhinitis (LAR) while treatment is ongoing. However, its long-term effects remain 
unknown. This study investigates the long-term clinical and preventive effect of AIT in responder 
LAR patients. 

Methods: LAR patients obtaining a clinical benefit from 1-year CT of subcutaneous AIT were 
enrolled in this 10-year follow-up study (AIT cohort). All completed a full 3-year AIT course and 
were followed for additional 7 years. A matched group of LAR patients who did not receive AIT 
(non-AIT cohort) was followed over the same period. Primary outcomes included nasal-ocular 
symptom scores (visual analogue scale, VAS), reliever medication use and medication-free days 
(MFD). Secondary outcomes were asthma incidence, asthma control (asthma control test, ACT), 
lung function (FEV1), quality of life (QoL), emergency visits, new sensitizations detected by nasal 
allergen challenge (NAC), and the analysis of the minimal clinically important difference (MCID). 
Assessments were conducted at baseline and at years 1, 3, 5, 7, and 10. 

Results: Sixty-six patients were included (AIT n = 32; non-AIT n = 34). The AIT cohort showed a 
sustained reduction in nasal-ocular symptoms from year 1 (p < 0.001) and significantly more MFD 
from year 3 (p < 0.001). Asthma developed in 40.7% of non-AIT vs. 8.0% of AIT patients (p = 0.021). 
New sensitizations occurred in 38.2% of non-AIT and 6.3% of AIT patients (p = 0.002). 
FEV1 improved in the AIT cohort and declined in non-AIT (p < 0.001). QoL and emergency visits 
also favored AIT. 

Conclusion: AIT induces a sustained clinical improvement and prevents the onset of asthma and 
local sensitizations in responder LAR patients. 

Keywords: allergen immunotherapy; asthma; local allergic rhinitis; long‐term effect; prevention. 
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Abstract 

Introduction: Allergic rhinitis (AR) is an inflammatory disorder of the nasal mucosa in allergen-
sensitized individuals. Beyond local inflammation, AR also promotes systemic inflammatory 
responses. This study aimed to evaluate biomarkers reflecting systemic inflammation like 
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic immune-
inflammation index (SII), pan-immune-inflammation value (PIV), and serum SCUBE levels in the 
diagnosis and treatment monitoring of AR. 

Methods: In this prospective, controlled study, 88 patients with AR and 50 healthy controls were 
enrolled. All AR patients received nasal corticosteroid (NCS) therapy; however, only 42 patients 
returned for follow-up. Symptom severity was assessed using the Visual Analogue Scale (VAS) 
and the Control of Allergic Rhinitis and Asthma Test (CARAT). Laboratory measurements included 
NLR, PLR, SII, PIV, and serum SCUBE1 and SCUBE2 levels. Intergroup and pre-post treatment 
comparisons were performed. 

Results: Compared with controls, AR patients exhibited significantly higher PLR, SII, and PIV 
values (p<0.05 for all), whereas SCUBE1 or SCUBE2 levels showed no difference. Following 
treatment, significant clinical improvement was observed in VAS and CARAT scores (p<0.001). In 
addition, NLR, PLR, and SII values significantly decreased compared with baseline (p<0.05 for 
all). The area under the curve (AUC) values were 0.655 (95% CI:0.562-0.747) for PIV, 0.611 (95% 
CI:0.512-0.711) for SII, and 0.607 (95% CI:0.512-0.702) for PLR. 

Conclusion: PLR, SII, and PIV were significantly elevated in patients with AR, while NLR, PLR, and 
SII improved following one month of NCS therapy. These findings highlight that the systemic 
inflammatory burden of AR should not be underestimated and suggest that novel, easily 
accessible biomarkers such as SII and PIV may provide additional value in the assessment and 
monitoring of inflammation in AR. 

S. Karger AG, Basel. 
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Abstract 

Introduction: Severe therapy-resistant pediatric asthma (STRA) is an uncommon but high-impact 
form of childhood asthma, affecting 2-5% of patients yet causing disproportionate morbidity, 
healthcare use, and corticosteroid exposure. It is defined by uncontrolled disease despite 
optimized high-dose inhaled corticosteroids plus additional controllers, after exclusion and 
correction of modifiable factors. Accurate distinction from difficult-to-treat asthma is essential 
to avoid unnecessary treatment escalation and enable timely advanced interventions. 

Areas covered: This narrative review summarizes current knowledge on STRA pathophysiology, 
diagnosis, and management in children, with a focus on precision medicine. Mechanistic 
insights include epithelial barrier dysfunction, distinct inflammatory endotypes, early airway 
remodeling, and microbial - immune interactions. Biomarker-guided endotyping supports 
individualized care. The article evaluates the efficacy, safety, and positioning of approved 
biologics, while noting gaps in treating non-T2 phenotypes and in predicting biologic response. 

Expert opinion: STRA management is shifting from empirical escalation to endotype-driven 
strategies. Biologics benefit biomarker-selected patients by reducing exacerbations, improving 
lung function, and lowering steroid dependence, sometimes addressing comorbid allergies. 
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Future priorities include expanding options for non-T2 and mixed phenotypes, validating 
predictive biomarkers, integrating digital monitoring, and reducing global inequities in access to 
advanced therapy. 

Keywords: Biomarkers; Difficult-to-treat asthma; Severe pediatric asthma; Therapy-resistant 
asthma; biologic therapy; precision medicine. 
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Abstract 

The Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines produced their first edition in 
1999, with subsequent revisions in 2008, 2010, 2016 and 2019. A new iteration of ARIA-ARIA 2024-
2025-in collaboration with EAACI is currently being developed, focusing on the management of 
allergic rhinitis. ARIA 2024-2025 follows the GRADE framework and is endorsed by the European 
Academy of Allergy and Clinical Immunology (EAACI). A set of approaches has been used to 
develop guideline questions, including surveying key opinion leaders and using artificial 
intelligence (AI)-based tools to analyse web searches on allergic rhinitis and to generate 
questions. Each prioritised guideline question is assessed through an Evidence-to-Decision (EtD) 
framework. EtDs support the systematic and transparent formulation of recommendations, 
comprising 12 criteria for which the best available evidence should be sought. In the context of 
ARIA-EAACI 2024-2025, such evidence is derived not only from randomised controlled trials but 
also-among others-from patient-generated data sources that better reflect the affected 
individuals' perspectives. Moreover, ARIA-EAACI 2024-2025 incorporates evidence on planetary 
health. Developed guideline recommendations will support the creation of digitalised decision 
algorithms and care pathways. This paper describes the methodology used to develop the 
person-centred, digitally enabled and AI-assisted ARIA-EAACI 2024-2025. Among others, it 
describes (i) the development and prioritisation of guideline questions, (ii) sources of evidence 
for EtDs and (iii) the development of digitalised decision algorithms and care pathways. 

Keywords: ENT (rhinitis, sinusitis, nasal polyps…); allergic rhinitis; asthma; guidelines. 
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Abstract 

Background: Induced sputum differential cell counts can help classify asthma into eosinophilic 
and non-eosinophilic types. The collection of induced sputum is time-consuming. The aim of this 
study was to develop a machine learning model to identify eosinophilic asthma (EA) with clinical 
indicators. 

Methods: The data from 103 asthma patients were collected and divided into training cohort (83 
patients) and validation cohort (20 patients). Five AI algorithms, namely logistic regression, 
support vector machine (SVM), k-Nearest Neighbor, neural network and Naive Bayes, were 
employed to establish predictive models using clinical indicators and were evaluated using the 
validation cohort. The threshold parameter of SVM was selected by balancing accuracy, true 
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positive, and false positive rates. And two hyperparameters of SVM, c and γ, were optimized by k-
fold cross-validation and grid search methods. 

Results: The SVM model presented good discrimination of EA, and the Area Under the 
Curve(AUC) and accuracy were 0.93 and 81.58%, respectively. The top six clinically important 
predictors were Fraction of exhaled Nitric Oxide, blood eosinophils, immunoglobulin E, allergy, 
Asthma Control Questionnaire -7 and Asthma Control Test. Considering the model performance 
and generalization ability, the threshold of SVM was selected as 0.5, and the c 
and γ hyperparameters were set as 1 and 1, respectively. The evaluation results of the validation 
cohort showed that the SVM model achieved an AUC of 0.77, indicating a favorable ability to 
identify EA. 

Conclusion: Machine learning for prediction of eosinophilic asthma using clinical indicators can 
be an alternative to induced sputum. 

Keywords: Clinical indicators; Eosinophilic asthma; Induced sputum; Machine learning; 
Prediction. 
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Abstract 

Background and objectives: Nummular eczema (NE) is a chronic skin condition with limited 
epidemiologic data. This study estimates its prevalence, incidence and severity in Germany. 

Methods: A cross-sectional analysis (2016-2022) used German insurance claims data to identify 
NE cases (ICD-10 L30.0) and assess severity (hospitalization, work disability, systemic treatment) 
and comorbid skin conditions, including atopic dermatitis (AD). 

Results: In 2022, the prevalence of NE ranged from 0.07% to 0.26%. The incidence was 0.16%-
0.17%. The mean age was 47.5 years, and 57.4% of the patients were male. Older males had a 
higher prevalence, while children younger than six years (0.34%), especially those younger than 2 
years (0.56%-0.57%), were more affected. Severe NE was found in 14.8% of the patients. AD co-
occurred in 18% of NE cases. NE patients had an increased risk of lichen simplex chronicus (RR 
9.71), irritant contact dermatitis (RR 9.60), pruritus (RR 5.71), allergic rhinitis (RR 1.78), and 
allergic asthma (RR 1.49). 

Conclusions: Despite differences in methodological approaches leading to some variation, the 
prevalence of NE in the German population can be reasonably estimated at approximately 
0.26%. Overlaps and miscoding may have occurred, particularly with other forms of eczema, 
underscoring the need for reliable diagnostics and standardized coding. 

Keywords: Atopic dermatitis; frequency of illness; incidence; prevalence; severity; statutory 
health insurance data; validation. 

© 2025 The Author(s). Journal der Deutschen Dermatologischen Gesellschaft published by John 
Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft. 
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Phenotypes and Natural Course of Atopic Dermatitis: A pathway to the Atopic March 
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Abstract 

Introduction Atopic dermatitis (AD) is a chronic inflammatory skin disorder that may progress to 
asthma and/or allergic rhinitis (AR) in children, a progression known as the "atopic march." 
Methods This study aimed to evaluate the natural history of AD, its clinical phenotypes, and the 
risk of progression to atopic march over a 10-year period. A retrospective review of medical 
records was performed for children diagnosed with AD and those with respiratory allergies who 
had prior AD. Patients were categorized into early transient, early persistent, and late-onset 
phenotypes based on eczema onset age and disease course. Disease progression, atopic march 
development, and related risk factors were analyzed Results The study included 894 children 

https://doi.org/10.1111/all.70163
https://pubmed.ncbi.nlm.nih.gov/41246908/
https://pubmed.ncbi.nlm.nih.gov/41252343/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Karavaizoglu+C&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Dolu+KO&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Suleyman+A&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Yucel+E&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alt%C4%B1ntas+E&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hizli+Demirkale+Z&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hizli+Demirkale+Z&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sipahi+Cimen+S&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ozdemi+C&cauthor_id=41252343
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Altinel+ZU&cauthor_id=41252343
https://doi.org/10.1159/000549547


(375 females, 519 males) with a mean presentation age of 3.54 ± 3.31 years, mean follow-up of 
3.65 ± 2.84 years. Based on clinical phenotypes, 61% (n=545) were early transient, 15.2% (n=136) 
early persistent, and 23.8% (n=213) late-onset. Asthma and AR rates were 8.6-11.2% in early 
transient, 14.0-22.8% in early persistent, and 16.0-24.9% in late-onset phenotypes respectively. 
Overall, 29.9% (n=267) exhibited the atopic march; 56.3% (n=503) were in remission and 43.7% 
(n=391) had persistent AD. Aeroallergen sensitization was significantly associated with 
persistent disease (p=0.016) and atopic march progression (p=0.001). Family history of atopy 
correlated with disease persistence (p=0.033) Conclusion Nearly one-third of children with AD 
are at risk of developing additional allergic diseases constituting the atopic march. Children with 
AD who exhibit aeroallergen sensitization should be closely monitored for the development of 
respiratory allergies. 
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Abstract 

Background: Clinical trials (CTs) have shown that allergen immunotherapy (AIT) is effective for 
local allergic rhinitis (LAR) while treatment is ongoing. However, its long-term effects remain 
unknown. This study investigates the long-term clinical and preventive effect of AIT in responder 
LAR patients. 
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Methods: LAR patients obtaining a clinical benefit from 1-year CT of subcutaneous AIT were 
enrolled in this 10-year follow-up study (AIT cohort). All completed a full 3-year AIT course and 
were followed for additional 7 years. A matched group of LAR patients who did not receive AIT 
(non-AIT cohort) was followed over the same period. Primary outcomes included nasal-ocular 
symptom scores (visual analogue scale, VAS), reliever medication use and medication-free days 
(MFD). Secondary outcomes were asthma incidence, asthma control (asthma control test, ACT), 
lung function (FEV1), quality of life (QoL), emergency visits, new sensitizations detected by nasal 
allergen challenge (NAC), and the analysis of the minimal clinically important difference (MCID). 
Assessments were conducted at baseline and at years 1, 3, 5, 7, and 10. 

Results: Sixty-six patients were included (AIT n = 32; non-AIT n = 34). The AIT cohort showed a 
sustained reduction in nasal-ocular symptoms from year 1 (p < 0.001) and significantly more MFD 
from year 3 (p < 0.001). Asthma developed in 40.7% of non-AIT vs. 8.0% of AIT patients (p = 0.021). 
New sensitizations occurred in 38.2% of non-AIT and 6.3% of AIT patients (p = 0.002). 
FEV1 improved in the AIT cohort and declined in non-AIT (p < 0.001). QoL and emergency visits 
also favored AIT. 

Conclusion: AIT induces a sustained clinical improvement and prevents the onset of asthma and 
local sensitizations in responder LAR patients. 

Keywords: allergen immunotherapy; asthma; local allergic rhinitis; long‐term effect; prevention. 

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

Introduction: Allergic rhinitis (AR) is an inflammatory disorder of the nasal mucosa in allergen-
sensitized individuals. Beyond local inflammation, AR also promotes systemic inflammatory 
responses. This study aimed to evaluate biomarkers reflecting systemic inflammation like 
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic immune-
inflammation index (SII), pan-immune-inflammation value (PIV), and serum SCUBE levels in the 
diagnosis and treatment monitoring of AR. 

Methods: In this prospective, controlled study, 88 patients with AR and 50 healthy controls were 
enrolled. All AR patients received nasal corticosteroid (NCS) therapy; however, only 42 patients 
returned for follow-up. Symptom severity was assessed using the Visual Analogue Scale (VAS) 
and the Control of Allergic Rhinitis and Asthma Test (CARAT). Laboratory measurements included 
NLR, PLR, SII, PIV, and serum SCUBE1 and SCUBE2 levels. Intergroup and pre-post treatment 
comparisons were performed. 

Results: Compared with controls, AR patients exhibited significantly higher PLR, SII, and PIV 
values (p<0.05 for all), whereas SCUBE1 or SCUBE2 levels showed no difference. Following 
treatment, significant clinical improvement was observed in VAS and CARAT scores (p<0.001). In 
addition, NLR, PLR, and SII values significantly decreased compared with baseline (p<0.05 for 
all). The area under the curve (AUC) values were 0.655 (95% CI:0.562-0.747) for PIV, 0.611 (95% 
CI:0.512-0.711) for SII, and 0.607 (95% CI:0.512-0.702) for PLR. 

Conclusion: PLR, SII, and PIV were significantly elevated in patients with AR, while NLR, PLR, and 
SII improved following one month of NCS therapy. These findings highlight that the systemic 
inflammatory burden of AR should not be underestimated and suggest that novel, easily 
accessible biomarkers such as SII and PIV may provide additional value in the assessment and 
monitoring of inflammation in AR. 
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Abstract 

Purpose of review: Smell loss is among the most debilitating symptoms of chronic rhinosinusitis 
with nasal polyps (CRSwNP). We aimed to synthesize current evidence on the smell-restoring 
efficacy of biologics, focusing on outcomes measured by psychophysical tests. 

Recent findings: Biologics mark a paradigm shift in the management of refractory CRSwNP, 
offering targeted, effective and safe treatment options. However, their relative impact on 
psychophysical smell outcomes remains uncertain. With several biologics now approved and 
real-world evidence emerging, a comprehensive evaluation is needed. This is a systematic 
review and meta-analysis of 8 RCTs (n = 2,024) and an additional review of 20 cohorts (n = 1,685). 
Among RCTs, biologic treatment produced a moderate to large pooled improvement in 
psychophysical smell scores (standardized mean difference, [SMD] = 0.72 (95% CI 0.32-1.13), p = 
0.0004). The effect differed between drugs (χ² = 23.95, p < 0.0002). Dupilumab showed the largest 
improvements across four RCTs (SMD = 1.16, 95% CI = 0.35-1.97). In single RCTs, benralizumab 
showed large effect (1.03, 0.55-1.51), tezepelumab (0.56, 0.46-0.67), telikibart (0.35, 0.11-0.59), 
and omalizumab (0.27, 0.15-0.40) yielded modest but significant improvements. Mepolizumab 
showed no effect (0.1330 (95% CI -0.2490-0.5150). Blood-eosinophil level correlated with 
treatment response (p < 0.001). The cohort studies supported the findings (SMD = 1.20, 95% CI = 
0.99-1.42), though most data were derived from studies of dupilumab. Overall, biologics 
substantially improve psychophysically measured olfactory function in CRSwNP. Future head-to-
head trials are warranted to delineate comparative efficacy of smell recovery. 

Keywords: Chronic rhinosinusitis with nasal polyps (CRSwNP); Monoclonal antibodies; 
Olfaction; Smell loss; Type-2 inflammation. 
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Abstract 

The Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines produced their first edition in 
1999, with subsequent revisions in 2008, 2010, 2016 and 2019. A new iteration of ARIA-ARIA 2024-
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2025-in collaboration with EAACI is currently being developed, focusing on the management of 
allergic rhinitis. ARIA 2024-2025 follows the GRADE framework and is endorsed by the European 
Academy of Allergy and Clinical Immunology (EAACI). A set of approaches has been used to 
develop guideline questions, including surveying key opinion leaders and using artificial 
intelligence (AI)-based tools to analyse web searches on allergic rhinitis and to generate 
questions. Each prioritised guideline question is assessed through an Evidence-to-Decision (EtD) 
framework. EtDs support the systematic and transparent formulation of recommendations, 
comprising 12 criteria for which the best available evidence should be sought. In the context of 
ARIA-EAACI 2024-2025, such evidence is derived not only from randomised controlled trials but 
also-among others-from patient-generated data sources that better reflect the affected 
individuals' perspectives. Moreover, ARIA-EAACI 2024-2025 incorporates evidence on planetary 
health. Developed guideline recommendations will support the creation of digitalised decision 
algorithms and care pathways. This paper describes the methodology used to develop the 
person-centred, digitally enabled and AI-assisted ARIA-EAACI 2024-2025. Among others, it 
describes (i) the development and prioritisation of guideline questions, (ii) sources of evidence 
for EtDs and (iii) the development of digitalised decision algorithms and care pathways. 

Keywords: ENT (rhinitis, sinusitis, nasal polyps…); allergic rhinitis; asthma; guidelines. 

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

Respiratory syncytial virus (RSV) is a leading cause of acute respiratory infection in adults, with 
higher morbidity and mortality in older adults and those with COPD or asthma. Despite the 
burden, disease awareness remains low and treatment is limited to supportive care. Recent 
advances have led to the approval of multiple vaccines and updated guideline 
recommendations. We reviewed current literature, surveillance data, and international 
guidelines to assess the burden of RSV in adults and to evaluate evidence for vaccination in high-
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risk groups. Globally, RSV accounts for millions of infections and substantial hospitalizations 
and deaths among adults ≥60 years. COPD and asthma patients show disproportionately high 
risks of RSV-related hospitalization, exacerbations, and mortality. South Korean studies confirm 
RSV as a major contributor to pneumonia, COPD and asthma exacerbations, and bronchiectasis. 
As of 2025, three RSV vaccines (Arexvy, Abrysvo, mRESVIA) have FDA approval; only Arexvy is 
approved in Korea for older adults. ACIP now recommends vaccination for all adults ≥75 years 
and high-risk adults aged 50-74 years, while GOLD, GINA, and Korean COPD guidelines endorse 
RSV vaccination for chronic respiratory disease patients. RSV is underrecognized yet imposes 
significant disease and healthcare burdens in older adults and those with chronic respiratory 
diseases. In the absence of effective antivirals, vaccination is a key preventive strategy. 
Expanding vaccination uptake, improving awareness, and integrating RSV vaccines into national 
immunization programs could substantially reduce RSV-related morbidity and mortality. 

Keywords: Acute respiratory infection; Asthma; COPD; Respiratory syncytial virus (RSV); 
Vaccine. 
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Abstract 

Background: Non-cystic fibrosis bronchiectasis (NCFB) is linked to an increased incidence of 
cardiovascular disease (CVD), but its impact on mortality is unclear. This study aimed to assess 
the effect of CVD on mortality and its relationship with clinical characteristics in NCFB patients. 

Methods: This multicentre retrospective study analysed baseline characteristics and outcomes 
of 2753 NCFB patients, including 648 with CVD. Univariate and multivariate analyses identified 
factors associated with CVD and mortality, comparing demographics, comorbidities and 
pulmonary function between patients with and without CVD. 

Results: Patients with CVD were significantly older (76.4 versus 68.8 years, p<0.001), had higher 
body mass index (BMI) (22.9 versus 21.5 kg·m-2, p<0.001) and more comorbidities. Age (hazard 
ratio (HR) 1.046, p<0.001), BMI (HR 1.089, p<0.001) and comorbidity score (HR 1.698, p<0.001) 
were independent risk factors for CVD. Mortality risk factors in NCFB patients included older age 
(HR 1.032, p=0.042), Pseudomonas aeruginosa infection (HR 3.353, p=0.002), emergency visits 
(HR 2.455, p<0.001), COPD (HR 2.563, p=0.005) and CVD (HR 2.146, p=0.015). 

Conclusion: CVD in NCFB is associated with severe clinical profiles and poor outcomes. Older 
age, higher BMI and comorbidity burden significantly correlate with CVD presence. CVD is an 
independent risk factor for mortality, highlighting the importance of early identification and 
management of cardiovascular comorbidities in patients with NCFB. 
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Abstract 

Bronchiectasis is a chronic and progressive inflammatory lung disease characterized by dilated 
airways, impaired mucociliary clearance, recurrent infections, and inflammation. In this 
podcast, we discuss the heterogeneous causes and complex pathophysiology of bronchiectasis, 
reviewing the therapeutic tools we currently have available to target aspects of the vicious vortex 
that drives disease progression. Patient evaluation involves identifying underlying causes such 
as autoimmune diseases or immune deficiencies, conducting sputum cultures for bacteria, 
fungi, and mycobacteria, and performing pulmonary function tests. The primary objectives of 
treatment are to alleviate symptoms, reduce burdensome exacerbations, enhance quality of life, 
and slow disease progression, requiring shared decision-making to align clinical and patient 
priorities. Effective management necessitates a multimodal approach to address all aspects of 
pathophysiology including airway obstruction, infection, and inflammation. An unmet need 
remains to fully address the inflammation, which is predominantly neutrophilic, driving 
bronchiectasis. Emerging therapies that directly target dysregulated neutrophilic inflammation 
via inhibition of the enzyme dipeptidyl peptidase 1 (DPP1) reduce neutrophil serine protease 
(NSP) activity. Brensocatib, an oral, once-daily DPP1 inhibitor, was recently approved by the FDA 
and is indicated in the USA for the treatment of noncystic fibrosis bronchiectasis in adult and 
pediatric patients 12 years of age and older. In the phase 3, 52-week ASPEN trial, brensocatib 
significantly reduced exacerbation burden, and the 25-mg dose reduced lung function decline 
and nominally significantly improved patient-reported symptoms compared with placebo. 
Additional therapies in development include other DPP1 inhibitors (verducatib and HSK31858) 
and drugs targeting phosphodiesterase 3/4 inhibition (ensifentrine) and anti-interleukin-33 
(itepekimab). Overall, the future is promising for patients with the historically neglected and 
underdiagnosed disease bronchiectasis, with growing awareness and new therapeutic tools 
becoming available. Podcast (MP4 81554 KB). 
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