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Abstract

Background: To analyze the influencing factors of chronic obstructive pulmonary
disease (COPD) concomitant with pulmonary heart disease (PHD) and the
diagnostic value of myocardial markers.

Methods: A retrospective study was conducted on 117 COPD patients. According to
whether there were concomitant PHD, 117 cases were distinguished as the
combined group (45 cases) and uncombined group (72 cases). Independent risk
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factors were screened using multivariate logistic regression analysis. The levels of
serum markers were determined. Pearson correlation analysis was used to evaluate
the correlation between myocardial markers and cardiac function indicators. The
expression of myocardial markers in different COPD severity groups was analyzed.
The receiver operating characteristic curve (ROC) was adopted to evaluate the
diagnostic value of serum markers.

Results: Compared with the uncombined group, patients in the combined group had
significantly increased left atrial diameter (LAD), pulmonary artery pressure (PAP),
and inducible co-stimulator ligand (ICOSL) levels, with decreased left ventricular
ejection fraction (LVEF) levels (P < 0.05). Serum N-terminal pro-B type natriuretic
peptide (NT-proBNP), creatine kinase myocardial band (CK-MB), and cardiac
troponin | (cTnl) levels were also markedly increased (P < 0.05). CTnl, CK-MB, and
NT proBNP were all negatively correlated with LVEF (r = - 0.642, - 0.587, - 0.723,
respectively, P < 0.001), and positively correlated with PAP (r = 0.698, 0.634, 0.781,
respectively, P < 0.001). In patients with GOLD grades 3-4 even without concomitant
PHD, the levels of cTnl, CK-MB, and NT proBNP were significantly higher than those
in patients with GOLD grades 1-2 (P < 0.05). The area under the curve (AUC) of
combined serum markers for predicting PHD in COPD patients was 0.921, with
specificity and sensitivity of 88.89% and 86.11%, respectively.

Conclusions: PAP, ICOSL, cTnl, CK-MB, and NT proBNP were all independent risk
factors relating to the occurrence of COPD concomitant with PHD. The combined
detection of cTnl, CK-MB, and NT-proBNP had certain diagnostic reference value for
COPD concomitant with PHD. Monitoring these myocardial markers may provide
clues for early identification of patients with COPD concomitant with PHD and assist
in the clinical development of targeted intervention programs.

Keywords: Cardiac biomarkers; Chronic obstructive pulmonary disease; Combined
detection; Prediction; Pulmonary heart disease.
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Abstract

Background: Severity of airflow obstruction in patients with asthma can be
influenced by features beyond lung function impairment. The aim of this study was
to assess the severity of obstruction according to the 2022 European Respiratory
Society/American Thoracic Society standards, and its associations with perinatal
factors, as well as potential interactions with background and clinical factors.

Methods: The study population consisted of 44,394 patients with asthma, aged 7-49
years, with at least one measurement of forced expiratory volume in 1 second
(FEV1) and forced vital capacity (FVC) recorded in the Swedish National Airway
Register in 2014-2022, who were included in the Medical Birth Register between
1973-2015 with data on gestational age (GA) and birthweight. Airflow obstruction
was defined as pre-bronchodilator FEV1/FVC<lower limit of normal and categorized
as mild, moderate, or severe based on FEV1 z-score. Normal FEV1 served as the
reference category.

Results: Among 7,873 (17.7%) patients with airflow obstruction, the prevalence of
severe obstruction pre-bronchodilator was 6.1%. Patients born extremely-to-very
preterm or small for GA (SGA) had increased relative risk ratios for severe
obstruction pre-bronchodilator (RRRadj 2.34, 95% Cl 1.24-4.41, and 2.03, 1.38-2.98)
compared with those born at term and appropriate for GA, respectively, with
obstruction and normal FEV1. For GA and birthweight, there were non-significant
interactions with background or clinical factors.
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Conclusions: Severe obstruction was prevalent in children and adults with asthma.
Patients born extremely-to-very preterm or SGA exhibited a significant association
with severe obstruction pre-bronchodilator, regardless of background and clinical
factors.

Keywords: airflow obstruction; asthma; birthweight; gestational age; lung function;
perinatal factors; severity.
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Abstract

Background: Over 40 % of patients with chronic obstructive pulmonary disease
(COPD) suffer from mood and anxiety disorders. However, little is known about the
impact of age on the prevalence of anxiety, depression and stress in patients with
COPD. We examined the prevalence of depression, anxiety and stress in patients
with COPD aged 65 years and older compared to less than 65 years old and their
relation to quality of life (QoL), dyspnea, lung function and exercise capacity.

Methods: From our research database, we examined 993 clinically stable COPD
patients recruited from 2013 to 2019, before entering pulmonary rehabilitation (PR).
At baseline, COPD patients completed: dyspnea measured by modified Medical
Research Council (nMRC) scale, exercise capacity by incremental shuttle walk test
(ISWT), QoL by St. George's Respiratory Questionnaire (SGRQ), and psychological
distress by Depression Anxiety Stress Scale (DASS).

Results: Seven-hundred-sixty-seven patients with COPD 265 years with mean age
(SD) 75 (6) years were compared to 226 patients with COPD <65 years with mean
age 58 (6) years. Patients <65 years compared to patients 265 years with COPD had
higher scores for DASS-depression 210, (61 % vs. 38 %), DASS-anxiety 28 (73 % vs
51 %) and DASS-stress 215 (45 % vs. 25 %) all (p < 0.001). Younger patients with
COPD had poorer QoL, elevated dyspnea, and lower FEV1 percentage predicted, (all
p < 0.001). No significant difference in exercise capacity was seen between the two
groups (p = 0.58).

Conclusion: Younger COPD patients exhibited higher levels of depression, anxiety
and stress, with poorer QoL and elevated symptoms of dyspnea compared to older
patients.

Keywords: COPD depression anxiety stress quality of life dyspnoea.
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Abstract

Purpose: Lifestyle and social frailty factors are a new focus in the multidimensional
concept of frailty, as recent reports have found strong associations with negative
health outcomes. We searched for specific social and lifestyle frailty factors
independently associated with 5-year survival and the risk of hospitalization in
patients with severe chronic obstructive pulmonary disease (COPD).

Methods: We retrospectively analyzed questionnaire data from the National
Emphysema Treatment Trial (NETT) and identified items related to the published
definition of social frailty. Classification and Regression Tree, a machine learning
method, was used to select variables most strongly associated with survival time or
hospitalizations beyond 12 months of NETT study enroliment. Kaplan-Meier curves,
log-rank tests, and Cox proportional hazards models were used to determine
relationships between sociall/lifestyle variables and hospitalization and survival.

Results: Four social and lifestyle frailty factors were significantly related to survival
(impaired lifting, bathing and dressing, in-store shopping, and loneliness). Two
social and lifestyle frailty factors were significantly related to risk of hospitalization
(emotional distress and difficulty performing work or activities). A combination of 6
questions provided clinical phenotypes that were robustly and independently
associated with mortality risk and hospitalization with hazard ratios that ranged
from 2.4 to 11.2 and 2.2 to 3.5 for survival and hospitalization, respectively, after
adjustment for age, sex, disease severity, and physical frailty.

Conclusion: Lifestyle and social frailty factors that could be easily identified in
practice may represent a novel approach to a multidimensional frailty assessment
to predict survival and hospitalization in patients with severe COPD.

Keywords: COPD; hospitalizations; social frailty; survival.
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Abstract

Purpose: Patients with chronic obstructive pulmonary disease (COPD) and
symptoms of depression have increased health care utilization and lower quality of
life. There is a knowledge gap regarding feasible and effective approaches for the
management of depressive symptoms in patients with COPD. The objective of this
randomized clinical trial sub-study is to determine whether 12-weeks of home-based
pulmonary rehabilitation (PR) with health coaching is feasible and effective for
improving depressive symptoms in patients with COPD.

Methods: Patients with severe COPD and symptoms of depression (Patient Health
Questionnaire-9 [PHQ-9] 25 points) randomized to the intervention (N = 90) or
control (N = 78) groups in the parent study were included. The primary outcome of
this sub-study was the 12-week change in the PHQ-9 score. Secondary outcomes
included dyspnea, fatigue, emotions, and mastery (self-management) as measured
by the Chronic Respiratory Questionnaire (CRQ) and daily physical activity and
sleep measured by ActiGraph.

Results: Home-based PR with health coaching was associated with improved
measures of depression (P =.07), dyspnea, fatigue, emotion, and mastery (self-
management) (P <.001). Being in the intervention group was associated with a
higher odds of improving by the minimal clinically important difference on the PHQ-
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9 (OR =2.10: 95% CI, 1.06-4.27), CRQ-Dyspnea (OR = 2.37: 95% Cl, 1.11-5.26), CRQ-
Fatigue (OR = 3.35: 95% Cl, 1.59-7.35), CRQ-Emotions (OR = 4.59: 95% ClI, 2.13-
10.40), and CRQ-Mastery (OR = 3.36: 95% CI 1.60-7.28) after multivariable
adjustment. The improvement in depression symptoms was maintained for 3 and 6
months after finishing the intervention.

Conclusion: Home-based PR with health coaching is feasible and possibly effective
in improving depressive symptoms and quality of life in patients with COPD and
symptoms of depression.

Keywords: COPD; depressionhealth coaching; quality of life.
Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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Abstract

Background: Treatable traits (TTs) can effectively conduct personalised assessment
and treatment for patients with mild-to-moderate COPD. After excluding the classic
TTs, do some neglected TTs remain? We evaluated associations of impulse
oscillometry (10S)-defined airway abnormalities (AAs) with respiratory health
outcomes and prognoses in patients with mild-to-moderate COPD.

Methods: We analysed the baseline and 3-year follow-up data from a prospective
cohort in China. Patients with mild-to-moderate COPD were enrolled with excluded
classic TTs (COPD Assessment Test 210, modified Medical Research Council score
22, frequent acute exacerbations (AEs) and forced expiratory volume in 1 s (FEV1) %
pred <60%). AAs were defined based on I0S parameter resonant frequency greater
than the upper limit of normal. Differences in lung function decline and AEs were
examined among groups with normal spirometry, AAs and without AAs in patients
with mild-to-moderate COPD.

Results: 1328 participants were finally enrolled (799 normal spirometry, 230 without
AAs and 299 with AAs in mild-to-moderate COPD). The AA group was older and
exhibited worse lung function, higher symptom scores and worse image
abnormalities than the other groups. During the 3-year follow-up, compared with the
group with normal spirometry, a faster FEV1 decline and a higher risk of total AEs
were observed in the AA group, but no differences in FEV1 decline and total AEs
were found in groups with normal spirometry and the group without AAs.

Conclusion: The AA group in mild-to-moderate COPD experienced worse image
abnormalities, a higher risk of AEs and a faster FEV1 decline. These results suggest
that AAs may be a special TT in patients with mild-to-moderate COPD.

Copyright ©The authors 2025.
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Abstract

Background: The aim of this study was to investigate the relationship between
chronic kidney disease and pulmonary diseases, and explore the mechanisms of
kidney-lung interactions.

Methods: Two-sample Mendelian randomization (MR) was performed to explore the
causal effect of chronic kidney disease (CKD) on pulmonary diseases, and two-step
MR was performed to explore the mechanisms of lung-kidney interactions in
chronic kidney disease-associated pulmonary diseases. The inverse variance
weighted (IVW) meta-analysis was used as the main method for obtaining the MR
estimate, and complementary analysis were performed using the weighted median
method, maximum-likelihood, MR-RAPS.

Results: IVW analysis showed that genetically predicted CKD was positively
associated with the increased risks of asthma (OR:1.005, 95%CI1:1.001, 1.009),
pneumonia (OR:1.066, 95%CI: 1.009, 1.127), adult respiratory distress syndrome
(ARDS) (OR:2.110, 95%CI: 1.053, 4.231), and chronic obstructive pulmonary disease
(COPD) (OR, 1.004; 95%CI:1.000, 1.008). Mediation analysis revealed that interleukin-
18 mediated CKD's effect on pneumonia risk, tumor necrosis-a mediated its effects
on both asthma and COPD, and parathyroid hormone (PTH) mediated its effects on
pneumonia and ARDS, with mediated effects size ranging from 3.53% to 27.15%.

Conclusions: Predicted CKD was positively associated with the increased risk of
asthma, pneumonia, ARDS, and COPD. Furthermore, interleukin-1f and tumor
necrosis-a, 25-hydroxyvitamin D and PTH mediated the kidney-lung interactions in
CKD-associated pulmonary diseases.

Keywords: Kidney-lung interactions; Mendelian randomization; chronic kidney
disease; pulmonary diseases.
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Abstract

Chronic obstructive pulmonary disease (COPD) exacerbations are a leading cause
of hospitalization in the United States, incurring a large financial burden on the
healthcare system and placing significant strain on patient quality of life. Adding
empiric antimicrobial agents, specifically macrolides, to the medical regimen of
patients with severe COPD has been shown to reduce the frequency of COPD
exacerbation. Although prophylactic macrolide therapy may relieve COPD burden,
providers should consider the consequences of long-term antimicrobial utilization
before prescribing these drugs.

Keywords: COPD; antimicrobial therapy; drug resistance; exacerbation; macrolides;
prophylactic.
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Abstract

Home mechanical ventilators (HMV) are positive pressure devices that allow
patients with chronic respiratory failure to live in the comfort of their own homes.
HMV are more advanced than standard respiratory assist devices, providing
features including internal and external batteries for daytime use outside the house,
unique modes such as volume-assured pressure support with auto expiratory
positive airway pressure and mouthpiece ventilation, and more alarms to provide
safety for patients with severe disease. The process of prescribing HMV in the
United States can be complex.
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Abstract

The role of noninvasive ventilation (NIV) in hypercapnic chronic obstructive
pulmonary disease (COPD) respiratory failure and overlap syndrome have been
confusing over the last several years. In addition, if able to understand the timing
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and indications for NIV use, the clinical practice approach is riddled with hurdles to
obtain in the United States. NIV for acute respiratory failure secondary to COPD
exacerbation and NIV to prevent extubation failure in this patient population are not
discussed here. Evidence for NIV in acute hospitalization is clearly accepted,;
however, bridging NIV from inpatient to home in hypercapnic COPD patients is a
topic of debate, and a challenge for providers who are not experts in this space.
This article discusses the evidence, interventions, timing, and insurance guidelines
to assist health care providers.

Keywords: BPAP; COPD; Home mechanical ventilation; Non-invasive ventilation;
OSA; Overlap syndrome.
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Abstract

Chronic obstructive pulmonary disease (COPD) and heart failure (HF) frequently
coexist and interact through complex and bidirectional hemodynamic mechanisms
that amplify symptoms’' burden and complicate clinical management. The present
review explores the impact of COPD across the HF spectrum, particularly in HF with
preserved ejection fraction (HFpEF), where comorbidities, such as COPD, exert a
dominant role in disease expression. COPD-induced hyperinflation reduces cardiac
preload and increases right ventricular afterload, while HF-related congestion
impairs pulmonary function and gas exchange, illustrating a tight cardiorespiratory
coupling. Diagnostic challenges stem from overlapping symptoms and the limited
specificity of biomarkers, such as natriuretic peptides, especially in HFpEF.
Cardiopulmonary exercise testing (CPET) emerges as a valuable tool for
distinguishing between cardiac and pulmonary limitations and guiding
individualized treatment strategies. From a therapeutic standpoint, f1-selective
blockers are not only safe in COPD patients but are pivotal in those with HF with
reduced ejection fraction (HFrEF), where they have been demonstrated to improve
survival and reduce both HF and COPD exacerbations. Concerns regarding
bronchodilator safety in HF remain largely theoretical, with current evidence
supporting their continued use when clinically indicated. Ultimately, optimal care for
patients with coexisting COPD and HF requires a phenotype-specific approach,
incorporating insights from pathophysiology, diagnostic innovation, and evidence-
based pharmacotherapy to improve outcomes in this challenging patient
population.

Keywords: Cardiopulmonary exercise test; Cardiopulmonary interaction; Heart
failure; Lung disease.
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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
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 EBYV 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
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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

Chronic obstructive pulmonary disease (COPD) is a multifaceted lung condition
characterized by persistent airflow limitation that leads to chronic symptoms,
including dyspnea, cough, and exacerbations. To date, a major focus for the
assessment and management of COPD has been on mitigating exacerbations.
However, dyspnea is the most common symptom of COPD and is responsible for
substantial negative effects on patients' quality of life. Dyspnea is also a substantial
contributor to the symptoms associated with acute exacerbations in COPD. Though
a portion of the current recommendations for the assessment and management of
COPD are dedicated to dyspnea treatment intervention strategies, there remains a
need for improvement in communication between healthcare practitioners and their
patients regarding the understanding of dyspnea and the implementation of key
nonpharmacologic and pharmacologic treatment options. This clinical commentary
outlines practical considerations and recommendations for the real-world
assessment and management of dyspnea in COPD, including underlying causes,
patient and healthcare provider dialogue, measurement of severity, and
management strategies.

Keywords: Chronic obstructive pulmonary disease; Dyspnea; Expert assessment;
Management; Patient-reported outcomes; Real-world practice.

Plain language summary

Chronic obstructive pulmonary disease, or COPD, is a long-term disease of the
lungs that can cause several symptoms, including cough, flare-ups (times when
symptoms suddenly worsen, also known as exacerbations), and breathlessness
(also referred to as dyspnea). Medications and other therapies for COPD mainly
focus on reducing how often exacerbations happen or how bad they are. However,
dyspnea is a major problem for patients with COPD, often making it difficult to live
their everyday lives. Moreover, dyspnea is commonly seen in patients with COPD
when they have an exacerbation. Although current recommendations for the
management of COPD include strategies to help with dyspnea, patients may still
need more information about their dyspnea and how to manage it. This could be
due to several factors, including a disconnect in the dialogue patients have with
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their doctors regarding their experience of dyspnea. This article shares practical
insights from respiratory doctors on how they help patients with COPD manage
their dyspnea and provides an overview of the causes, measurement, and
management of dyspnea.
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Abstract

Background: In thallium-201 (TI1-201) stress myocardial perfusion imaging (MPI),
elevated lung-to-heart ratio (LHR) can help to predict adverse cardiac events and
identify coronary artery disease. However, few studies have evaluated the LHR
values on TI-201 MPI in patients with chronic obstructive pulmonary disease
(COPD).

Objective: To examine whether LHR in COPD may be altered, considering the
combined effects of hypoxia, inflammation, and capillary loss.

Methods: We retrospectively evaluated patients with normal TI-201 pharmacologic
stress MPI, no adverse cardiac events in the subsequent 2 years, and pulmonary
function tests, coronary angiography, and echocardiography results obtained within
6 months. Patients with COPD (study group) were matched 1:1 by sex and age to
controls with normal pulmonary function (control group). Subgroups within the
study group were established based on COPD severity determined by spirometry.
MPI images were interpreted using a 17-segment american heart association (AHA)
model and a 0-4-point scale. LHR and right ventricle/left ventricle (RV/LV) ratios
were also documented.

Results: Patients with severe COPD exhibited lower poststress LHR values than
those with mild-to-moderate COPD. Compared with the control group, the moderate
COPD group displayed higher stress LHR, stress RV/LV ratio, and tricuspid
regurgitation maximum pressure gradient (TRmaxPG) values. Moreover, poststress
LHR showed a positive correlation with the stress RV/LV ratio and TRmaxPG value.
These findings were statistically significant ( P < 0.05).

Conclusion: In TI-201 pharmacologic stress MPI, our study suggests a nuanced
relationship between COPD severity and LHR, emphasizing the need to reconsider
normal LHR thresholds in COPD. Larger studies are warranted to validate and
expand upon these findings.

Keywords: chronic obstructive pulmonary disease; lung-to-heart ratio; myocardial
perfusion imaging.
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¢ Correction: Real-world Comparative Effectiveness in Patients with Asthma
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Abstract

Introduction: It is important that treatment recommendations reflect real-world data
when available, as randomised controlled trials have stringent eligibility criteria and
do not represent the entire asthma population or their usual ecosystem of care.
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Limited real-world evidence has compared the effectiveness of fluticasone
furoate/vilanterol (FF/VI) and budesonide/formoterol (BUD/FOR) to date in asthma;
we explored this in England using patients from general practice.

Methodology: We retrospectively compared new FF/VI users and new BUD/FOR
users from 1 December 2015 to 28 February 2019, based on de-identified data from
the Clinical Practice Research Datalink. The baseline period pre-index was 2 1 year;
the follow-up period was 1 year. At index, eligible adults (= 18 years) with diagnosed
asthma had 2 1 prescription for FF/VI or BUD/FOR, 2 1 years' general practitioner
registration and records eligible for linkage to Hospital Episode Statistics. Chronic
obstructive pulmonary disease was an exclusion criterion. The primary study
outcome assessed the overall asthma exacerbation rate in new FF/VI or BUD/FOR
users. Secondary outcomes included oral corticosteroid (OCS) use and medication
persistence (analysed using Kaplan-Meier curves). For each treatment comparison,
propensity scores were generated and confounding between baseline group
characteristics was adjusted via inverse probability of treatment weighting,
separately carried out for each study outcome. Intercurrent events (ICEs) were
considered for analyses, such as death, loss to follow-up, rescue-medication use,
treatment discontinuation or switching.

Results: Between groups, baseline attributes were well balanced. Annual per-
person rates of exacerbation were numerically similar in the while on-treatment
population (measuring outcome until ICE; FF/VI, 0.1356; BUD/FOR, 0.1583 [P =
0.3023]). Patients who continued initiation treatment for 1 year without interruption
had significantly lower annual per-person exacerbation rates with FF/VI (0.0722 [n =
425]) versus BUD/FOR (0.2258 [n = 546]) (rate ratio 0.3197 [P = 0.0003]). Patients
indexed on FF/VI had significantly fewer OCS prescriptions and lower OCS dosage
versus BUD/FOR (respective coefficients: - 0.29 [P = 0.0352]; 0.41 [P = 0.0004]) and
improved treatment persistence (hazard ratio: 0.62 [P < 0.0001]).

Conclusions: Patients who continued initiation treatment for a year without
interruption had reduced exacerbation rates with FF/VI versus BUD/FOR. The FF/VI
group also had reduced treatment discontinuation and OCS use.

Keywords: Asthma; Budesonide/formoterol; Comparative effectiveness; England,;
Fluticasone furoate/vilanterol; General practice; Real-world data.

Plain language summary

In this study, people in England beginning one of two common, daily, treatments for
their asthma: budesonide/formoterol (shortened as BUD/FOR) or fluticasone
furoate/vilanterol (shortened as FF/VI), were compared to determine how well the
treatments work. Adults with asthma, starting these treatments from December 2015
to February 2019, were chosen from a database, holding information from general
practice as well as hospital visits. Data were de-identified, meaning that study
researchers were not able to tell who each patient was. The study did not include
anyone with obstructive lung disease. The primary study question asked if asthma
exacerbation rates were different in the groups who began BUD/FOR versus FF/VI.
The frequency and dose of additional oral corticosteroids, and how many patients
continued the new asthma treatment for 12 months were other study questions. In
the interests of fairness, attributes of patients for both groups were examined and
balanced. Per year, for every hundred patients, the FF/VI group had 14
exacerbations (2267 patients in total), similar to the 16 exacerbations in the



BUD/FOR group (7776 patients in total). Of the patients continuing treatment without
interruption for a whole year, the overall number of exacerbations was significantly
lower in the FF/VI group (7/100 patients [425 patients overall]) than in the BUD/FOR
group (23/100 patients [546 patients overall]). Compared to patients treated with
BUD/FOR, those treated with FF/VI had reduced use of oral corticosteroids and had
a 38% lower risk of stopping treatment.
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Background and objective: The quantitative knowledge of the influence of the small
airway disease on the functional changes in chronic obstructive pulmonary disease
(COPD) patients has been severely limited.

Methods: This study presents an innovative patient-specific computational
framework that integrates CT and OCT imaging data with multiscale computational
fluid dynamics (CFD) analysis. A three-dimensional tracheobronchial tree is
reconstructed from CT scans of a mild COPD patient, spanning from the central
airway to the 4th generation bronchial bifurcations. OCT imaging is subsequently
conducted on upper, middle, and lower lobe bronchi of the right lung to quantify
airway radius and wall thickness at 5th-9th generation bifurcations. These
morphological parameters, hypothesized to correlate with small airway resistance
and compliance, are implemented as impedance boundary conditions at the 3D
model outlets.

Results: The simulation results demonstrate significant alterations in pressure
gradients and velocity profiles under varying impedance conditions. The structure-
function analysis quantify the morphological changes in small airways and their
influences on the global respiratory function during disease progression. It is found
that the relative residual volume (RV/TV) in the lung grows by up to 20 % from the
early stage to the current stage of the disease. Additionally, the value of RV/TV may
increase by up to 60 % if the radius of the 5th generation airway is halved.

Conclusions: By synergizing patient-specific geometry with impedance-adaptive
boundary conditions derived from multimodal imaging, the framework facilitates
accurate quantification of the structure-function relationships between small airway
morphology and lung function, and enables patient-specific assessments for COPD
patients.

Keywords: Aerodynamic simulation; COPD; Impedance boundary condition.
Copyright © 2025 Elsevier B.V. All rights reserved.
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Abstract

Rationale: The Predict&Prevent trial was designed to provide a definitive
randomised clinical trial of a personalised early warning decision support system,
COPDPredict™.,

Methods: Adults with 21 AECOPD were randomly assigned in a 1:1 ratio to use of a
personalised early warning decision support system (COPDPredict™) or standard
self-management plans with rescue medication (RM) (control). The primary outcome
was number of hospital admissions for AECOPD at 12 months post-randomisation
(intention to treat).

Results: Ninety (11%) of 789 screened patients were enrolled. Admissions per
participant due to AECOPD at 12 months was lower with COPDPredict™: Incidence
rate ratio (IRR) 0.64 (95% CI 0.19-2.17, p = 0.478). Exploratory Bayesian analysis and
sensitivity analyses saw similar results. No significant differences were seen in
inpatient days, visits to accident and emergency visits, and number of
exacerbations. COPD Assessment Test (CAT) score benefits occurred at 3 and 6
months with COPDPredict™ (adjusted mean difference -3.8 points, 95% confidence
interval (Cl) -6.3 to -1.2, p = 0.004 and -3.0 points, 95% CI -5.7 to -0.4, p = 0.025,
respectively) but was non-significant at longer periods (p > 0.22). There was not
enough evidence to indicate a statistically significant treatment effect on the other
outcomes.

Conclusions: COPDPredict™ failed to show a reduction in severe AECOPD events
resulting in hospitalisations, although the number of admissions per participant
was lower among users. The quality of life data (CAT scores) suggests that 6
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months usage of COPDPredict™ period may be helpful to patients, with benefits
exceeding the minimum clinically important difference throughout that time.

Trial registration: NCT04136418.

Keywords: Chronic obstructive pulmonary disease; clinical decision rules; digital
health; randomised controlled trial; self-management.

Supplementary info
Publication types, MeSH terms, Associated dataExpand

Full text links

View full text

& OPEM ACCES UNIMORE El

Proceed to details

Cite
19

Review

COPD

. 2025 Dec;22(1):2542153.
doi: 10.1080/15412555.2025.2542153. Epub 2025 Aug 12.

Patterns and Underlying Mechanisms of Airway Epithelial Cell Death in COPD

Ting Wang?, Yuanji Dong?2, Liangjie Fanql, Hua Zhou1

Affiliations Expand
o PMID: 40798999

« DOI: 10.1080/15412555.2025.2542153

Free article
Abstract

Chronic obstructive pulmonary disease (COPD) is a common lung disease
characterized by chronic inflammation of small airways and lung parenchyma,
which manifests as irreversible and progressive airflow limitation. Inhalation of
toxic particles is a major risk factor for the development of COPD. Due to long-term
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exposure to cigarettes, air pollutants, or occupational pollutants, the incidence of
COPD continues to be stubbornly high. Although some treatments can improve
symptoms, the remodeling of small airways in COPD cannot be reversed, which still
brings heavy social and economic burdens. There is evidence that airway epithelial
cells are actively involved in the development of COPD. Damage, fibrotic repair, and
death of airway epithelial cells lead to chronic inflammation and dysfunction of
small airways. This review article summarizes the pattern of airway epithelial cell
death and its role in the progression of COPD. At the same time, the corresponding
mechanism is discussed in depth.

Keywords: Chronic obstructive pulmonary disease; airway epithelial cells; cell
death.
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Abstract

Objective: To quantify and describe the U.S. population of adults who smoke
cigarettes daily and have chronic disease, determine their use of various products,
and determine whether use of each product is associated with cigarette quitting.
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Methods: PATH Study data collected in 2021 (Wave 6) and 2022/23 (Wave 7) were
analyzed. Participants were adults who smoked cigarettes daily ages 40+ who were
diagnosed with chronic obstructive pulmonary disease, chronic bronchitis,
emphysema, congestive heart failure, heart attack, stroke, cancer, and/or diabetes
as of 2021 (N = 1261). We determined in 2022/23 their past 12-month use of e-
cigarettes, nicotine pouches, nicotine replacement therapy (NRT), and bupropion or
varenicline; we evaluated whether use differed by several characteristics, and
whether use was associated with cigarette quitting.

Results: Among adults who smoked with chronic disease, 40 % were not recently
advised by a clinician to quit smoking and 27 % did not plan to ever quit. Between
2021 and 2022/23, 16 % used e-cigarettes, 14 % used NRT, 8 % used bupropion or
varenicline, 3 % used nicotine pouches. Overall, <6 % quit smoking in 2022/23; quit
rates were higher for those who used e-cigarettes (9 %) and those who used NRTs
(12 %) than those who did not use each respective product (5 % and 5 %).

Conclusions: There are 9.9 million people with chronic disease who smoke
cigarettes daily in the U.S; findings highlight opportunity for healthcare providers to
enhance efforts to help people quit smoking, opportunity to improve low use rates
of FDA-approved smoking cessation pharmacotherapies, and potential for e-
cigarettes as a smoking cessation tool.

Keywords: Adult; Chronic disease; Cigarette smoking; Electronic nicotine delivery
systems; Longitudinal; Nicotine; Population; Smoking cessation; Tobacco
products; United States.
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Abstract

Evidence on the risk of adverse respiratory outcomes associated with
gabapentinoids in patients with chronic obstructive pulmonary disease (COPD)
remains limited. Thus, we aimed to assess the risk of severe COPD exacerbation
associated with gabapentinoids. We assembled a base cohort of patients aged = 55
years newly diagnosed with COPD between 1993 and 2021 using the UK's Clinical
Practice Research Datalink, linked to the Hospital Episode Statistics, and Office for
National Statistics datasets. Using a time-conditional propensity score (TCPS)-
matched, new-user design, patients prescribed gabapentinoids with an indication of
epilepsy, neuropathic pain, or other chronic pain were matched 1:1 with non-users
with the same indication on age, sex, calendar year, COPD duration, and TCPS. Cox
proportional hazards models were used to estimate the hazard ratios (HR) and 95%
confidence intervals (Cls) of severe exacerbation associated with gabapentinoid use
compared to non-use in the overall cohort, and by indication. The study cohort
comprised 29,882 gabapentinoid users, including 1,256 with epilepsy, 19,155
patients with neuropathic pain, and 9,471 with other chronic pain matched 1:1 with
non-users. Compared with non-use, gabapentinoid use was associated with an
increased risk of severe exacerbation in the overall cohort (HR 1.43; 95% CI: 1.35-
1.52), and among patients with epilepsy (HR 1.39; 95% CI: 1.11-1.74), neuropathic
pain (HR 1.43; 95% CI: 1.32-1.54), and other chronic pain (HR 1.45; 95% CI: 1.31-
1.60). These findings suggest that gabapentinoid use is associated with an
increased risk of severe exacerbation among patients with COPD, consistent among
patients with neuropathic pain, epilepsy, and other chronic pain.

Keywords: Chronic obstructive pulmonary disease (COPD); exacerbation;
gabapentin; gabapentinoids; pregabalin.
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Abstract

Background: Interstitial lung abnormalities (ILA) share common risk factors with
coronary heart disease (CHD), including increased age and cigarette smoking;
however, the relationship between ILA and CHD has not been well described.

Methods: Participants from the Genetic Epidemiology of Chronic Obstructive
Pulmonary Disease study (COPDGene) and Age Gene/Environment Susceptibility
(AGES)-Reykjavik studies with ILA assessment, clinical CHD and coronary artery
calcium (CAC) data were included. In both cohorts, CHD was defined by clinical
history and additionally by CAC >100. Multivariable logistic regression assessed the
relationship between ILA and CHD; Cox proportional hazards models were used to
assess mortality associated with ILA and CHD.

Results: 9% of participants with CHD had ILA in both COPDGene and AGES-
Reykjavik. Participants with ILA had increased odds of CHD defined by clinical
history in COPDGene (OR 1.6, 95% CI 1.2-2.0; p<0.001) and AGES-Reykjavik (OR 1.6,
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95% Cl 1.2-2.0; p<0.001); similar results were seen with CAC >100. In both
COPDGene and AGES-Reykjavik, participants with both CHD and ILA had a greater
risk of death compared to those with CHD but without ILA (HR 2.0, 95% CI 1.4-2.7;
p<0.001; and HR 1.3, 95% CI 1.1-1.4; p<0.001, respectively). In AGES-Reykjavik, ILA
was associated with an over 9-fold increase in the odds of a respiratory death (OR
9.6, 95% ClI 3.2-29.0; p<0.0001) among participants with CHD.

Conclusion: ILA are a common co-occurrence with CHD and associated with worse
mortality, suggesting that ILA are a clinically important comorbidity in patients with
CHD.
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Abstract

Objective: To investigate the significance of blood lipids and pro-inflammatory in
chronic obstructive pulmonary disease (COPD) patients in stable and acute
exacerbations (AECOPD) with or without coronary heart disease (CAD).

Methods: One hundred and sixty COPD patients were divided into four groups
based on whether COPD was in the acute or stable phase and whether comorbid
CAD: AECOPD without CAD group, AECOPD with CAD group, stable COPD without
CAD group, and stable COPD with CAD group.

Results: The levels of ApoA-l and ApoA-Il in the AECOPD group and AECOPD with
CAD group were significantly lower than in the stable COPD group, stable COPD
with CAD group, and control group. The levels of SAA, TNF-a, and IL-6 was
significantly higher in AECOPD group with CAD or without CAD compared with
control group. SAA levels were significantly increased in stable COPD with CAD
group compared with control group.

Conclusion: The levels of ApoA-l and ApoA-Il in the AECOPD without CAD group
and AECOPD with CAD group were significantly lower than those in the stable
COPD group, stable COPD with CAD group. The change of pro-inflammatory factor
TNF-a and IL-6 levels would be an important reason. The SAA level was significantly
increased in the AECOPD without CAD group and AECOPD with CAD group, which
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indicated that the changes in HDL-C components in this group may be an important
reason for promoting the progress of CAD.

Keywords: ApoA-l; ApoA-ll; Chronic obstructive pulmonary disease; SAA; coronary
heart disease.
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Background: With the increasing prevalence of patients on home mechanical
ventilation (HMV), changing indications, shortage of hospital resources and rapidly
evolving technology, there is an urgent need for evaluating the added value of
telemedicine in initiation and follow-up of HMV. This European Respiratory Society
(ERS) clinical practice guideline provides evidence-based recommendations on the
use of telemedicine in HMV.

Methods: The ERS Task Force consisted of 20 members, including a patient
representative and her caregiver. The Task Force addressed five PICO (Population,
Intervention, Comparison, Outcome) questions and three narrative questions.
Systematic searches were performed in MEDLINE, Embase, Cochrane and CINAHL.
Evidence was synthesised by conducting meta-analyses, when possible, or when
not, narratively. Certainty of evidence was rated with GRADE (Grading of
Recommendations Assessment, Development and Evaluation) guidance. The
Evidence-to-Decision framework was used to decide on the direction and formulate
strengths of recommendations.

Results: The panel makes a conditional recommendation for the initiation of HMV
with telemedicine in patients with neuromuscular diseases or restrictive thoracic
diseases and in patients with COPD. No recommendation could be made for obesity
hypoventilation syndrome. The panel conditionally recommends the use of
telemedicine for the follow-up of patients on HMV, although could not make
recommendations on parameters to be monitored. Suggestions were mainly based
on theoretical benefits and patient preferences, as our confidence in the evidence
was low.

Conclusions: With these guidelines, clinical practice recommendations are provided
for the use of telemedicine in HMV. Technological advances and the use of
advanced data processing algorithms and artificial intelligence were identified as
drivers for future research and telemedicine use.
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Abstract

Background: Chronic Obstructive Pulmonary Disease (COPD) is a heterogeneous
condition with different risk factors, including family history. This study aimed to
explore association between a family history of chronic airway disease and features
and outcomes of COPD.

Methods: Participants were obtained from the RealDTC study between December
2016 and December 2022. Data on demographics, pulmonary function, history of
exacerbation at baseline, acute exacerbation during 1-year follow-up and survival
status during 3-years follow-up were collected.

Results: 5020 patients were enrolled, with 1307 patients (26.0%) having a family
history of chronic airway diseases. Compared with patients without a family history
of chronic airway diseases, patients with a family history had a lower forced
expiratory Volume in one second (FEV1), higher Modified Medical Research Council
(mMRC) score and COPD Assessment Test (CAT) score, higher rate of acute
exacerbation and hospitalization in the past year (p < 0.05) and rate of acute
exacerbation and hospitalization during 1 year follow-up period (p < 0.05). It was an
independent risk factor for acute exacerbation (OR = 2.196; 95% CIl =1.873-2.576)
and hospitalization (OR = 2.199; 95% CI =1.812-2.670). Over 3 years of follow-up,
there were no significant differences in mortality rates and annual changes in FEV1
between two groups.

Conclusion: COPD patients with a family history of chronic airway disease are not
rare, and they tend to have more severe symptoms and a higher risk of future
deterioration. In the management of COPD, special attention should be paid to
patients with a family history of chronic airway disease.

Keywords: Chronic obstructive pulmonary disease; acute exacerbation; family
history; hospitalization.
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Abstract

Background: Despite limited breakthroughs in COPD pharmacotherapy, recent trials
have shown promising results for biologics in COPD patients. However, robust
evidence synthesis in this area is currently lacking.

Methods: We conducted a systematic review of MEDLINE, EMBASE, and Cochrane
CENTRAL from inception to July 17, 2024, to identify randomized trials of biologic
medications in patients with COPD. We performed a random effects frequentist
network meta-analysis and present the results using relative risk (RR) and 95%
confidence intervals (Cl). We used the GRADE framework to rate the certainty of the
evidence. Outcomes of interest included exacerbations, change in FEV1, change in
quality of life, and serious adverse events.

Results: Dupilumab reduced exacerbations as compared to placebo (RR 0.68 [95%
C10.59 to 0.79]) (high certainty). Benralizumab (RR 0.89 [95% CI 0.78 to 1]),
itepekimab (RR 0.81 [95% CI 0.61 to 1.07]) and tezepelumab (RR 0.83 [95% CI 0.61 to
1.12]) may reduce exacerbations as compared to placebo (all low certainty).
Dupilumab probably reduced exacerbations more than mepolizumab (RR 0.74 [95%
C10.62 to 0.89]) (moderate certainty). Dupilumab may reduce exacerbations more
than tezepelumab (RR 0.82 [95% CI 1.14]) (low certainty). For all patients, no
treatment improved FEV1 above the pre-specified minimal clinically important
difference (MCID) of 0.1 L. Dupilumab probably has no meaningful effect on FEV1
compared to placebo (MD 0.07 [95% CI1 0.02 to 0.13]) (moderate certainty). However,
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in the subgroup of patients with blood eosinophils 2300/mcL, both tezepelumab (MD
0.15[95% CI1 0.05 to 0.26]) and dupilumab (MD 0.13 [95% CI 0.06 to 0.19]) probably
improved FEV1 above the MCID.

Conclusion: Dupilumab is effective at improving patient-relevant outcomes in COPD
with higher eosinophil levels. Other biological therapies, including tezepelumab,
have no important effect on patient-relevant outcomes.

Keywords: COPD; biologics; network meta-analysis.
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Abstract

Background: Improved survivorship following myocardial infarction (Ml) has
resulted in transferred morbidity to other long-term conditions (LTCs).
Understanding of disease accrual over time following Ml has been limited by a lack
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of methodologies that consider real-world complexity. We characterised post-Ml
multimorbidity trajectories in a real-world population of individuals following MI.

Methods: This population-wide retrospective study comprised all individuals with MI
in the Wales Multimorbidity e-Cohort (which included linked primary and secondary
care data for 2,902,101 GP-registered residents of Wales; 2005-2019). Single-year
post-MI disease clusters and multi-year latent multimorbidity trajectories were
constructed from 227 chronic conditions and 62 acute conditions, using non-
negative matrix factorisation (NMF). Multinomial logistic regression identified
sociodemographic factors associated with single-year post-MI disease clusters.
Time-updating flexible parametric survival models quantified the association
between multi-year multimorbidity trajectories and long-term all-cause mortality,
adjusting for age, sex, year of Ml, socioeconomic deprivation and rurality.

Results: In total, 70,529 individuals had an incident Ml during the study period
(median [interquartile range] age 72 [62-82] years; 40.6% female), with restricted
mean post-MI survival of 8.1 years. At Ml diagnosis, 67,023 (95.0%) had 22 LTCs
(median 8 [interquartile range; IQR 5-12]), which increased to 99.8% at 1 year
(50,633/50,737 surviving patients, median [IQR] 12 [7-17]). NMF classified individuals
into one of 10 post-MI disease clusters, based on all observed acute and chronic
diagnoses (n = 3,954,622) accrued over time. Individuals that followed the most
adverse latent multimorbidity trajectory (n = 26,035, 36.9%) were characterised by
recurrent MI, acute infections and renal disease and had an increased risk of all-
cause mortality (adjusted hazard ratio 6.62; 95% CI: 6.09-7.20) compared with
individuals in the least adverse trajectory.

Conclusions: Patients with Ml have a high pre-existing multimorbidity burden that
increases post-MIl. Using NMF, we were able to reduce the real-world complexity of
all individual diseases accrued over time into 10 latent post-MI multimorbidity
trajectories. These trajectories were characterised by specific patterns of acute and
chronic conditions, with differential impact on outcomes. These trajectories may
enable the implementation of targeted strategies for individuals that are at greatest
risk of adverse outcomes.

Keywords: Clustering; Disease trajectories; Multimorbidity; Myocardial infarction;
Non-negative matrix factorisation.
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Abstract

Background: Artificial intelligence (Al)-based clinical decision support systems
(CDSSs) are currently being developed to aid prescribing in primary care. There is a
lack of research on how these systems will be perceived and used by healthcare
professionals and subsequently on how to optimise the implementation process of
Al-based CDSSs (AICDSSs).

Objectives: To explore healthcare professionals' perspectives on the use of an
AICDSS for prescribing in co-existing multiple long-term conditions (MLTC), and the
relevance to shared decision making (SDM).

Design: Qualitative study using template analysis of semistructured interviews,
based on a case vignette and a mock-up of an AICDSS.

Setting: Healthcare professionals prescribing for patients working in the English
National Health Service (NHS) primary care in the West Midlands region.
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Participants: A purposive sample of general practitioners/resident doctors (10),
nurse prescribers (3) and prescribing pharmacists (2) working in the English NHS
primary care.

Results: The proposed tool generated interest among the participants. Findings
included the perception of the tool as user friendly and as a valuable complement to
existing clinical guidelines, particularly in a patient population with multiple long-
term conditions and polypharmacy, where existing guidelines may be inadequate.
Concerns were raised about integration into existing clinical documentation
systems, medicolegal aspects, how to interpret findings that were inconsistent with
clinical guidelines, and the impact on patient-prescriber relationships. Views
differed on whether the tool would aid SDM.

Conclusion: AICDSSs such as the OPTIMAL tool hold potential for optimising
pharmaceutical treatment in patients with MLTC. However, specific issues related to
the tool need to be addressed and careful implementation into the existing clinical
practice is necessary to realise the potential benefits.

Keywords: Artificial Intelligence; Multimorbidity; Primary Health Care; QUALITATIVE
RESEARCH.
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Comparison of the predictive performance of Cumulative lliness Rating Scale,
Charlson Comorbidity Index and COMCOLD Index for moderate-to-severe
exacerbations in elderly subjects with chronic obstructive pulmonary disease
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Abstract

Background and objective: Chronic Obstructive Pulmonary Disease (COPD) is
frequently associated with multiple comorbidities that influence clinical outcomes.
This study aimed to compare the predictive performance of the Cumulative lliness
Rating Scale (CIRS) with the Charlson Comorbidity Index (CCl) and COMCOLD Index
for moderate-to-severe COPD exacerbations.

Materials and methods: We conducted a prospective observational study involving
200 COPD patients followed for 52 weeks. CIRS indices (Total Score, Severity Index,
Comorbidity Index), CCI, and COMCOLD were calculated at baseline. The primary
outcome was time-to-first moderate-to-severe exacerbation. Cox regression
analyses and time-dependent receiver operating characteristic curves were used to
assess prognostic performance at 12, 24, and 52 weeks.

Results: During follow-up, 66 patients (33%) experienced at least one moderate-to-
severe exacerbation. All CIRS indices demonstrated significant correlations with
respiratory parameters and symptom burden. In crude models, CIRS indices were
significantly associated with exacerbation risk (CIRS-TS: HR 1.11, 95%CI 1.06-1.16;
CIRS-SI: HR 1.16, 95%Cl 1.09-1.23; CIRS-CI: HR 1.37, 95%CI 1.20-1.56; all p < 0.001),
maintaining significance after adjustment for clinical covariates. CIRS indices
demonstrated superior discriminative performance compared to CCl and
COMCOLD, with CIRS-SI achieving the highest time-dependent AUC values across
all timepoints (0.704, 0.679, and 0.778 at 12, 24, and 52 weeks, respectively).

Conclusion: CIRS provides superior prognostic accuracy compared to established
comorbidity indices in identifying COPD patients at increased risk of exacerbations.
These findings highlight the clinical relevance of incorporating a comprehensive,
severity-weighted comorbidity assessment in COPD management, supporting the
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concept of COPD as a complex, multisystem disorder requiring an integrated
approach to care.

Keywords: CIRS; COMCOLD; COPD; Charlson Comorbidity Index; Comorbidity;
Cumulative lliness Rating Scale; acute exacerbation of COPD.

Plain language summary

In elderly patients with COPD, CIRS provided superior prognostic accuracy for
moderate-to-severe exacerbations compared with the Charlson Comorbidity Index
and COMCOLD;The prognostic advantage of CIRS likely derives from its
comprehensive, severity-weighted assessment of multimorbidity across multiple
organ systems;lncorporating multidimensional comorbidity evaluation, such as
CIRS, into clinical practice may improve risk stratification and support more
personalized COPD management.
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Abstract

Background: Multimorbidity is an important global health concern. We evaluated the
prognostic impacts of multimorbidity clusters on health outcomes in adults.

Methods: This study was registered in PROSPERO (CRD42024528148), and no
funding was received. Eight databases (PubMed, EMBASE, Cochrane Library, Web
of Science, PsycINFO, CINAHL, Wan Fang, and CNKI) were searched for longitudinal
studies reporting the prognostic impacts of multimorbidity clusters. Methodological
quality was assessed using Newcastle-Ottawa Scale. Data analysis incorporated
narrative synthesis, random-effects meta-analysis, subgroup analysis, meta-
regression, sensitivity analysis, and Egger's test.

Results: Forty articles identifying 12 multimorbidity clusters were included.
Cardiometabolic multimorbidity (adjusted hazard ratio [HR]: 1.97, 95 % confidence
interval [CI]: 1.76-2.21; adjusted odds ratio [OR]: 1.44, 95 % CI: 1.16-1.80) had strong
prognostic impact on all-cause mortality, followed by cardiopulmonary (adjusted
HR: 1.70, 95 % CI: 1.38-2.09), and digestive multimorbidity (adjusted HR: 1.46, 95 %
Cl: 1.11-1.93). It also predicted circulatory (adjusted HR: 3.41, 95 % CI: 2.27-5.12) and
cancer mortality (adjusted HR: 1.32, 95 % CI: 1.04-1.67), activities of daily living
disability (adjusted OR: 1.76, 95 % CI: 1.57-1.99), and depression (adjusted OR: 1.53,
95 % CI: 1.27-1.85). Multi-system multimorbidity predicted all-cause mortality
(adjusted OR: 1.41, 95 % CI: 1.12-1.77) and activities of daily living disability
(adjusted OR: 2.04, 95 % CI: 1.36-3.05). Cardiometabolic multimorbidity predicted a
higher risk of all-cause mortality when identified using a pre-determined method.

Conclusion: Multimorbidity clusters strongly impact activities of daily living,
depression, and mortality, with cardiometabolic multimorbidity warranting particular
attention. However, due to methodological limitations, heterogeneity, Asian-
dominant samples, and language bias, these results should be interpreted with
caution.

Keywords: Meta-analysis; Multimorbidity cluster; Prognosis; Systematic review.
Copyright © 2025. Published by Elsevier B.V.
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Understanding the impact of multimorbidity, medications and frailty on zoledronic
acid efficacy in treating osteoporosis among older adults
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Abstract

Aims: This study investigates the interplay between drug effects, multimorbidity,
frailty and comprehensive geriatric evaluation on zoledronic acid (ZA) treatment
success in osteoporosis (OP), particularly among frail, older adults, a group often
excluded from research.

Methods: In this retrospective cohort study, a retrospective analysis of 156 OP-
treatment-naive geriatric outpatients who received their first ZA treatment was
conducted. Bone mineral density (BMD) and T-scores in the lumbar, femoral neck
and total femur regions were assessed using dual-energy X-ray absorptiometry and
patients' fall history was assessed. BMD decrease exceeding the LSC was
considered sufficient to define treatment failure, alongside the occurrence of two or
more new fragility fractures.

Results: In a predominantly female cohort (76%) with a median age of 75 years,
23.1% experienced frailty and 17.3% had malnutrition, yet most remained
independent and cognitively intact. Over a median follow-up of 14.4 months,
significant improvements in BMD and reduced fragility fractures were observed,
with 70.5% responding successfully to treatment. Univariate analysis identified
advanced age, prolonged dosing intervals, illiteracy, multimorbidity, polypharmacy
and diabetes mellitus as factors that reduced treatment efficacy. Regression
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analysis supported these findings, highlighting the complexities of managing OP in
older adults.

Conclusions: The study emphasizes that identifying barriers to treatment success is
crucial for optimizing OP management. ZA improves BMD and reduces fractures,
even in frail older adults with multimorbidity, supporting its use across diverse
patient profiles and stressing the need for personalized treatment strategies.

Keywords: frailty; multimorbidity; osteoporosis; polypharmacy; zoledronic acid.
© 2025 British Pharmacological Society.
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Free article
Abstract

The development of multiple chronic diseases in the same individual (i.e.,
multimorbidity) results from the loss of homeostasis across several biological
systems. Identifying pathophysiological pathways common to multiple diseases,
using accessible biomarkers, could increase our understanding of multimorbidity
and improve its prognostication and management. We conducted a systematic
review of peer-reviewed articles published till September 2024 that investigated
biomarkers of multimorbidity. Due to study heterogeneity, a synthesis without meta-
analysis was performed on 43 studies employing harvest plots based on direction
of effect, sample size and study quality. Findings highlight how inflammatory and
metabolic biomarkers, such as interleukin-6 (IL-6) and glycated haemoglobin
(HbA1c) especially, but also triglycerides, low-density lipoprotein (LDL) cholesterol
and kidney and liver markers, along with markers of neurodegeneration including
Neurofilament Light Chain (NfL) and Phospho-Tau 217 (p-tau 217), were directly
associated with multimorbidity. Nonetheless, evidence for hormonal and vascular
activation markers, as well as more novel geroscience biomarkers, remains limited.
These markers could have a key role in identifying individuals at high risk of
developing or worsening multimorbidity. The review also highlights how
methodological challenges, including heterogeneity in study design, populations,
and multimorbidity definitions, impact on comparability and generalizability of
findings. Addressing these gaps through standardized, longitudinal studies and
multi-omics approaches is crucial to improve our understanding of the
pathophysiological mechanisms of multimorbidity. In summary, this review outlines
the independent association of diverse biomarkers with multimorbidity, opening to
the possibility of identifying specific pathophysiological pathways for risk
stratification and possible target of future personalized interventions.

Keywords: Aging; Biomarkers; Individualized care; Multimorbidy;
Pathophysiological pathways.
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Abstract

The study aimed to investigate the separate, interactive, and combined effects of
depression and physical multimorbidity on all-cause mortality using data from the
National Health and Nutrition Examination Survey (NHANES) 2005-2016. Depression
was assessed using the Patient Health Questionnaire-9 (PHQ-9), and multimorbidity
was defined as the presence of 2 2 chronic conditions. Cox proportional hazards
models were used to assess these associations. During a median follow-up of 8.3
years (interquartile range, 5.4-11.4), 3,005 deaths occurred. After adjusting for
potential confounders and multimorbidity, each one-point increase in depression
score was associated with a 3% higher risk of mortality (hazard ratio [HR]: 1.03, 95%
confidence interval [CI]: 1.02-1.04). Compared to those without depressive
symptoms, mild and moderate to severe symptoms were linked to a 27% (HR: 1.27,
95% CI: 1.11-1.47) and 37% (HR: 1.37, 95% CI: 1.17-1.61) higher mortality risk,
respectively. However, among women, only moderate to severe depression was
significantly associated with increased mortality (HR: 1.50, 95% CI: 1.19-1.89). After
adjusting for potential confounders and depression, multimorbidity was associated
with a 64% higher mortality risk (HR: 1.64, 95% CI: 1.46-1.86). No significant
interaction between depression and multimorbidity was found. Joint analysis
showed that among participants without multimorbidity, moderate to severe
depressive symptoms increased mortality risk (HR: 1.54, 95% CI: 1.09-2.17). In those
with multimorbidity, risk increased with depression severity, peaking at HR: 2.22
(95% CI: 1.85-2.65). These findings highlight depression and multimorbidity as
independent mortality risk factors, with their combined presence further amplifying
this risk.

Keywords: Depression; NHANES; all-cause mortality; chronic physical conditions;
multimorbidity.
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Abstract

Objective: Risk factors associated with asthma symptom control is crucial for
disease management. This study aimed to determine the risk factors of patients
with uncontrolled asthma and to examine the relationship with their geographical
patterns.

Methods: This cross-sectional study was conducted at 36 centers across Turkey.
Future risk factors (FRFs) such as exposure to triggers/allergens and inadequate or
poor inhalation technique etc were identified based on the Global Initiative for
Asthma (GINA) guidelines. The associations between FRFs and demographic and
clinical characteristics, geographical regions, and levels of asthma control were
analyzed.

Results: The study included 2053 adult asthma patients.At least one FRF was
identified in 1576(76.8%) patients. The most common FRFs were exposure to
allergens/triggers (n:664; 32.3%), impaired asthma symptom control(n:540; 26.3%)
and eosinophilia(n:526; 25.6%). Regarding regional differences, the most prevalent
FRFs in the Marmara region were exposure to allergens/triggers and frequent use of
short-acting beta-2 agonists (>3 boxes/year). In contrast, eosinophilia was more
common in the Southeastern region, while inadequate or poor inhalation technique,
non-compliance with treatment, and psychosocial or socioeconomic problems were
more frequently observed in the Eastern Anatolia region. Asthma control was
achieved in 79.5% of patients without any FRFs; however, this rate decreased
significantly to 25% among patients with more than four FRFs.

Conclusions: This study demonstrates that FRFs in asthma vary according to
demographic and disease characteristics, as well as geographical distribution. An
increased number of FRFs was associated with asthma control. However, an
individualized approach remains essential for achieving optimal asthma
management.

Keywords: Asthma; asthma control; risk factors; severe asthma; uncontrolled
asthma.
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Abstract

Background: Severe asthma (SA) is a heterogeneous disease composed of various
clinical phenotypes, and criteria for selecting the most appropriate biological agent
remain unclear. Therefore, when optimal control cannot be achieved with the initial
biological therapy, switching between biological drugs is often performed.

Methods: This real-world study evaluated patients with severe asthma who initiated
omalizumab treatment. Based on their treatment response, patients were divided
into two groups: those who continued omalizumab and those who switched to
mepolizumab or benralizumab. Clinical data were evaluated before biological
treatment, after omalizumab therapy, and following the second biological therapy.
Additionally, factors influencing the decision to switch and the effectiveness of the
switch were analyzed.

Results: Of the total 51 patients, 45.1% (n = 23) switched to a second biological
agent due to inadequate response to the initial treatment. In the "Switch" group,
baseline forced expiratory volume in one second (FEV,) levels were significantly
lower, while blood eosinophil counts (BEC) and exacerbation frequency were higher
(p < 0.05). Although limited clinical improvement was observed after omalizumab
treatment, significant improvements in asthma control test (ACT) scores, FEV;,,
BEC, exacerbations, and hospitalizations were noted following the second
biological therapy (p < 0.001). Low baseline FEV4, high BEC, and frequent
exacerbations were the main predictors of the decision to switch.
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Conclusions: In severe asthma patients who do not achieve adequate control with
omalizumab, switching to interleukin-5 (IL-5) targeted biological therapies may
provide clinically significant improvements. Baseline clinical parameters can serve
as useful predictors for the need to change biological treatment.

Keywords: Benralizumab; Biologic therapy; Eosinophils; Mepolizumab;
Omalizumab; Severe asthma; Switching.

© 2025. The Author(s).
Conflict of interest statement

Declarations. Ethics approval and consent to participate: Ethics committee approval
was received for this study from the Ethics Committee of Necmettin Erbakan
University, who approved this study protocol (2025/5663). The study followed the
guidelines and principles of the Declaration of Helsinki. Consent for publication: Not
applicable. Competing interests: The authors declare no competing interests.

e 21 references

Full text links
(UNIMORE® |

Proceed to details

Cite
3
Respir Med

. 2025 Nov 24:108536.
doi: 10.1016/j.rmed.2025.108536. Online ahead of print.

Extremely-to-very preterm birth and being small for gestational age increase the risk
of severe airflow obstruction in patients with asthma

Caroline Stridsman 1, Jon R Konradsen 2, Niklas Andersson 3, LowieEGW
Vanfleteren 4, Helena Backman 2, Maria Odling &

Affiliations Expand
« PMID: 41297685

« DOI: 10.1016/j.rmed.2025.108536

Abstract


https://pubmed.ncbi.nlm.nih.gov/41299451/#references
https://pubmed.ncbi.nlm.nih.gov/41299451/
https://pubmed.ncbi.nlm.nih.gov/41297685/
https://pubmed.ncbi.nlm.nih.gov/41297685/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Stridsman+C&cauthor_id=41297685
https://pubmed.ncbi.nlm.nih.gov/?term=41305966%2C41299451%2C41297685%2C41234293%2C41209337%2C41158017%2C41148557%2C41134514%2C41051638%2C41051175%2C40996636%2C40991264%2C40986466%2C40965439%2C40956480%2C40920231%2C40899479%2C40874999%2C40719419%2C39953701&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Konradsen+JR&cauthor_id=41297685
https://pubmed.ncbi.nlm.nih.gov/?term=41305966%2C41299451%2C41297685%2C41234293%2C41209337%2C41158017%2C41148557%2C41134514%2C41051638%2C41051175%2C40996636%2C40991264%2C40986466%2C40965439%2C40956480%2C40920231%2C40899479%2C40874999%2C40719419%2C39953701&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Andersson+N&cauthor_id=41297685
https://pubmed.ncbi.nlm.nih.gov/?term=41305966%2C41299451%2C41297685%2C41234293%2C41209337%2C41158017%2C41148557%2C41134514%2C41051638%2C41051175%2C40996636%2C40991264%2C40986466%2C40965439%2C40956480%2C40920231%2C40899479%2C40874999%2C40719419%2C39953701&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Vanfleteren+L&cauthor_id=41297685
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Vanfleteren+L&cauthor_id=41297685
https://pubmed.ncbi.nlm.nih.gov/?term=41305966%2C41299451%2C41297685%2C41234293%2C41209337%2C41158017%2C41148557%2C41134514%2C41051638%2C41051175%2C40996636%2C40991264%2C40986466%2C40965439%2C40956480%2C40920231%2C40899479%2C40874999%2C40719419%2C39953701&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Backman+H&cauthor_id=41297685
https://pubmed.ncbi.nlm.nih.gov/?term=41305966%2C41299451%2C41297685%2C41234293%2C41209337%2C41158017%2C41148557%2C41134514%2C41051638%2C41051175%2C40996636%2C40991264%2C40986466%2C40965439%2C40956480%2C40920231%2C40899479%2C40874999%2C40719419%2C39953701&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=%C3%96dling+M&cauthor_id=41297685
https://pubmed.ncbi.nlm.nih.gov/?term=41305966%2C41299451%2C41297685%2C41234293%2C41209337%2C41158017%2C41148557%2C41134514%2C41051638%2C41051175%2C40996636%2C40991264%2C40986466%2C40965439%2C40956480%2C40920231%2C40899479%2C40874999%2C40719419%2C39953701&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-3-full-view-affiliation-6
https://doi.org/10.1016/j.rmed.2025.108536
https://libkey.io/libraries/2561/pmid/41299451

Background: Severity of airflow obstruction in patients with asthma can be
influenced by features beyond lung function impairment. The aim of this study was
to assess the severity of obstruction according to the 2022 European Respiratory
Society/American Thoracic Society standards, and its associations with perinatal
factors, as well as potential interactions with background and clinical factors.

Methods: The study population consisted of 44,394 patients with asthma, aged 7-49
years, with at least one measurement of forced expiratory volume in 1 second
(FEV1) and forced vital capacity (FVC) recorded in the Swedish National Airway
Register in 2014-2022, who were included in the Medical Birth Register between
1973-2015 with data on gestational age (GA) and birthweight. Airflow obstruction
was defined as pre-bronchodilator FEV1i/FVC<lower limit of normal and categorized
as mild, moderate, or severe based on FEV1 z-score. Normal FEV1 served as the
reference category.

Results: Among 7,873 (17.7%) patients with airflow obstruction, the prevalence of
severe obstruction pre-bronchodilator was 6.1%. Patients born extremely-to-very
preterm or small for GA (SGA) had increased relative risk ratios for severe
obstruction pre-bronchodilator (RRRadj 2.34, 95% CIl 1.24-4.41, and 2.03, 1.38-2.98)
compared with those born at term and appropriate for GA, respectively, with
obstruction and normal FEV1. For GA and birthweight, there were non-significant
interactions with background or clinical factors.

Conclusions: Severe obstruction was prevalent in children and adults with asthma.
Patients born extremely-to-very preterm or SGA exhibited a significant association
with severe obstruction pre-bronchodilator, regardless of background and clinical
factors.

Keywords: airflow obstruction; asthma; birthweight; gestational age; lung function;
perinatal factors; severity.
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Abstract

Diisocyanates are a group of chemicals used in many different applications, such as
plastics, foams, coatings, adhesives, and sealants. Prolonged occupational
exposure can result in severe asthma. This case report presents a non-smoking
male without any previous respiratory disease, where severe obstructive airway
symptoms developed during a single event with high airborne exposure to
polyurethane foam containing methylene diphenyl diisocyanate during the coating
of a large vehicle. The subject was subsequently diagnosed with occupational
asthma based on a significant variability in a two-week peak expiratory flow curve
and a positive metacholine challenge. Despite aborted exposure and optimized
asthma treatment, the subject continued to experience debilitating airway
symptoms. This case report demonstrates that severe asthma can develop
following a single exposure to polyurethane foam containing methylene diphenyl
diisocyanate, underscoring the importance of preventive measures in workplaces
where such chemicals are used.

Keywords: Asthma; Isocyanates; Occupational; Reactive airways dysfunction
syndrome.
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Abstract

Introduction: Asthma affects over 260 million people globally. Recent advances in
asthma care have highlighted remission as a key treatment goal. While remission
requires agreement between patients and healthcare providers, there is no standard
way to assess the patient experience of remission. This scoping review aims to
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identify validated Patient Reported Outcome Measures (PROMs) that capture patient
experiences of disease remission and may be applicable to asthma. Determining
items and domains that are most important to patients will inform the development
of a conceptual framework for a PROM for asthma remission.

Methods and analysis: This review will identify PROMs that quantify remission in
long-term diseases. It will follow the Joanna Briggs Institute Manual and the
PRISMA-ScR guidelines. Two independent reviewers will screen titles and abstracts
following a training and calibration phase. Data extraction will also be performed
independently by two authors, with disagreements resolved through discussion or a
third reviewer.

Ethics and dissemination: No ethics approval is required as no human participants
are involved. Findings will be shared at academic conferences and published in
peer-reviewed journals.

Keywords: Asthma patient experience; Chronic ililness measurement tools; Disease
remission assessment.
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Depemokimab: a new long-acting anti-IL5 treatment for severe asthma and chronic
rhinosinusitis with nasal polyps
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Abstract

Purpose of review: Clinical data are reviewed pertaining to depemokimab, the first
extended life anti-IL5 mAb, for treating severe eosinophilic asthma. This molecule
was engineered through amino acid modification (YTE mutation) of the Fc region.
This modification increases Fc receptor affinity and enables antibody recycling,
thereby greatly extending serum half-life and will allow a dosing duration of 26
weeks.

Recent findings: Phase 1 and 3 clinical studies have demonstrated that
depemokimab maintains drug concentrations and reduces peripheral eosinophils
over a single 26-week dosing interval. A 52-week double-blinded, placebo-controlled
(DBPC) Phase 3 study of patients with severe eosinophilic asthma demonstrated
that depemokimab reduced annualized asthma exacerbations by 54% compared
with placebo, the primary efficacy outcome. No significant differences between
active and placebo arms were detected for secondary endpoints (e.g., symptoms,
FEV1 and quality of life). Results of a noninferiority study comparing depemokimab,
benralizumab and mepolizumab are pending. In a DBPC trial of chronic
rhinosinusitis with nasal polyps (CRSwNP), depemokimab was also effective in
reducing nasal polyp endoscopy scores and nasal obstruction.

Summary: Depemokimab could offer patients with severe persistent asthma a more
convenient add-on treatment option than existing shorter acting biologics and
thereby improve overall adherence.
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Exacerbation Reduction in Patients with Asthma Following Escalation to
FF/UMEC/VI from ICS/LABA: Retrospective Cohort Study
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Abstract

Introduction: Despite fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI)
being available for asthma treatment in the US (United states) since 2020, real-world
evidence on its clinical and economic benefits in patients with asthma is lacking.
This study aimed to assess the effectiveness of FF/UMEC/VI (100/62.5/25 ug and
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200/62.5/25 ug) in US patients with asthma previously on inhaled
corticosteroid/long-acting B2-agonists (ICS/LABA) using administrative claims data.

Methods: Retrospective, longitudinal, pre-post study utilizing data from the Komodo
Health database between 09/09/2019 and 12/31/2023. Eligible adults with asthma had
been treated with ICS/LABA prior to FF/UMEC/VI initiation (index date: first
FF/UMEC/VI prescription). Rates of moderate-severe exacerbations, asthma-related
healthcare resource utilization, oral corticosteroid (OCS) and short-acting B2-agonist
(SABA) use, and asthma-related medical costs were evaluated pre- (12 months pre-
index) and post-FF/UMEC/VI initiation (12 months post-index). Statistical analyses
involved rate ratios (RRs) from a Poisson regression model, odds ratios (ORs) from
logistic regression models, and mean differences from linear regression models.
Exploratory analyses stratified these results by pre-index ICS/LABA combination
and FF/UMEC/VI index dose.

Results: In total, 17,959 patients were included. Following FF/UMEC/VI initiation,
odds of having 2 1 exacerbation were reduced by 52% (OR [95% confidence interval
(CI)] 0.48 [0.46, 0.50]; P < 0.001), rate of moderate-severe exacerbations reduced by
38% (RR [95% CI] 0.62 [0.61, 0.64]; P < 0.001) and asthma-related hospitalizations by
25% (RR [95% CI] 0.75 [0.68, 0.83]; P < 0.001). Odds of 2 1 OCS dispensing were
reduced by 36% (OR [95% CI] 0.64 [0.62, 0.67]; P < 0.001) and =2 1 SABA canister use
by 54% (OR [95% CI]: 0.46 [0.44, 0.48]; P < 0.001) post initiation; mean annualized
asthma-related medical costs were reduced by $1115 ([95% CI] [$ -1771, $ -459]; P <
0.001). Both FF/JUMEC/VI dosage groups had similar results.

Conclusions: In patients who remain uncontrolled despite ICS/LABA treatment,
escalating to FF/JUMEC/VI is associated with reductions in asthma exacerbations,
asthma-related hospitalizations, OCS use, SABA use, and asthma-related medical
costs.

Keywords: Asthma, clinical practice; FF/UMEC/VI; Real-world evidence; Single-
inhaler triple therapy; United States.
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Visualizing Improvements in Airway Dysfunction After Inhaled Therapy in Patients
With Uncontrolled Asthma: A Narrative Review
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Abstract

Clinical trials investigating asthma therapies typically rely on pulmonary function
tests including spirometry markers, such as forced expiratory volume in 1 s, to
evaluate efficacy. While these measures provide insights into the action of
bronchodilators on global lung function, their specific effects on the airways and
the relationship between clinical improvements and airway dysfunction remains
poorly understood. In recent years, pulmonary functional imaging methods, such as
hyperpolarized 2°Xe magnetic resonance imaging (MRI), have enabled the analysis
of airway dysfunction in patients with asthma utilizing ventilation defect percent
(VDP). In this narrative review, we summarize clinical evidence about the impact of
inhaled bronchodilator therapies on airway dysfunction in patients with asthma,
focusing on studies that utilized '2°Xe MRI to visualize and quantify MRI VDP. '2°Xe
MRI VDP has been shown to be a well-tolerated and sensitive technique for enabling
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the visualization and quantification of airway functional changes over time in
patients with asthma. This has been shown not only in a controlled clinical trial
environment but also in a real-world setting, in patients with both controlled and
poorly controlled asthma. A recent study evaluating single-inhaler triple therapy in
patients with uncontrolled moderate-severe asthma, despite inhaled
corticosteroid/long-acting B2-agonist maintenance therapy, demonstrated that daily
fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI 200/62.5/25 ug) led to
significantly improved 2°Xe MRI VDP after only 6 weeks, which was in line with
broader central/distal airway function and quality of life improvements. These
results highlight the capacity of 2°Xe MRI VDP to detect early responses to
treatment. In addition, the mechanistic insights provided by 2°Xe MRI VDP also
indicated that these benefits are likely due to the combination of UMEC (a long-
acting muscarinic antagonist) and an efficacious inhaled corticosteroid, addressing
undertreated inflammatory bronchoconstriction, helping to restore airway caliber
and function that more closely resemble the airways of a healthy individual.Videos
available for this article.

Keywords: 129Xe magnetic resonance imaging; Airway dysfunction; Asthma;
Fluticasone furoate/umeclidinium/vilanterol; ICS/LAMA/LABA; Ventilation defect
percent.
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Abstract

Introduction: Uncontrolled asthma greatly affects quality of life globally and
highlights unmet medical needs. Despite advances in treatment and care, many
patients still experience delayed diagnoses, poor symptom control, and a reliance
on emergency care. The Global Allergy and Airways Patient Platform (GAAPP)
surveyed patients with moderate-to-severe uncontrolled asthma to assess their care
experiences.

Methods: The GAAPP Time Clock Survey is a cross-sectional, online, multilingual
survey of adults living in Brazil, Germany, Italy, Japan, Saudi Arabia, the United
Arab Emirates, and the US. The survey examined diagnosis, symptoms, treatment
outcomes, challenges in self-management, and timelines for care coordination.

Results: A total of 1401 individuals with self-reported asthma using combination
inhaler therapy and experiencing symptoms were enrolled in this study. Among
these participants, 56% reported waiting more than 1 month to undergo pulmonary
function testing for diagnosis. Additionally, 51% indicated minimal to no
improvement in quality of life despite treatment interventions. Difficulties in asthma
management were reported by 42% of participants, with some describing the
process as difficult or very difficult. Approximately 32% of individuals used daily
corticosteroids. Nearly half of the cohort consulted three or more healthcare
providers in their pursuit of effective asthma management. Emergency department
visits were common, with 50% seeking urgent care for uncontrolled symptoms and
35% requiring hospitalization.

Conclusion: This study underscores the importance of policy reforms that prioritize
timely diagnosis, shared decision-making, and long-term disease control. Improving
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outcomes for patients with uncontrolled asthma will require both clinical innovation
and structural transformation.

Keywords: Asthma diagnosis delays; Asthma management barriers; Biologic
therapies; GINA step 3; Global patient survey; Moderate-to-severe asthma;
Multidisciplinary asthma care; Uncontrolled asthma.
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Early-life viral infections and asthma: new cells and ideas
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Abstract

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

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

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

Keywords: asthma; early-life viral infection; lung immunology.
Copyright © 2025 The Author(s). Published by Wolters Kluwer Health, Inc.
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¢ Correction to: Real-World Comparative Effectiveness Study in Patients with
Asthma Initiating Fluticasone Furoate/Vilanterol or Beclometasone
Dipropionate/ Formoterol Fumarate in General Practice in England.

Woodcock A, Blakey J, Bourdin A, Canonica GW, Domingo C, Ford A, Hulme R,
Tritton T, Palomares |, Sadhu S, Biswas A, Verma M.Adv Ther. 2025 Dec;42(12):5978-
5979. doi: 10.1007/s12325-025-03407-0.PMID: 41175324 Free PMC article. No abstract
available.

Abstract

Introduction: We compared the real-world effectiveness of initiating beclometasone
dipropionate/formoterol fumarate (BDP/FOR) versus fluticasone furoate/vilanterol
(FF/V1) in a general practice (GP) asthma cohort in England.

Methods: Patients newly initiating BDP/FOR or FF/VI between 1 December 2015 and
28 February 2019 (index), were selected from anonymised Clinical Practice
Research Datalink data. Baseline was < 12 months pre-index with < 12 months
follow-up post-index. Eligible patients were aged 2 18 years at index, had diagnosed
asthma, 2 1 FF/VI or BDP/FOR prescription, medical records eligible for linkage to
secondary care data and continuous GP-registration 2 12 months pre-index.
Patients with chronic obstructive pulmonary disease, 2 1 fixed-dose inhaled
corticosteroid/long-acting B2-agonist, single-inhaler triple or biologic therapy at
index were excluded. The primary study outcome was asthma exacerbation rate.
Secondary outcomes included medication persistence and oral corticosteroid (OCS)
use. Propensity scores were generated for each treatment comparison; inverse
probability of treatment weighting adjusted for confounding in baseline
characteristics between groups, applied to each outcome separately. Analyses
considered intercurrent events (ICEs; treatment switching, discontinuation, loss to
follow-up, death, rescue medication use).

Results: Weighted group standard mean differences showed adequate balance for
most covariates. Patients initiating BDP/FOR (n = 46,809) and FF/VI (n = 3773) had
numerically similar exacerbation rates per person per year (PPPY) while-on index
treatment [measuring outcome until ICE; BDP/FOR, 0.1479 (n = 31,715); FF/VI, 0.1338
(n = 2547); rate ratio 0.9048, p = 0.2841]. Patients continuing uninterrupted index
treatment for 12 months had a lower exacerbation rate PPPY for FF/VI [0.0681 (n =
384)] than BDP/FOR [0.1104 (n = 3342); rate ratio, 0.6162 (p = 0.0293)]. For patients
initiating FF/VI versus BDP/FOR, treatment persistence was greater [hazard ratio,
0.76 (p < 0.0001)].

Conclusion: Overall, patients initiating FF/VI and BDP/FOR had numerically similar
exacerbation rates; of the patients continuing 12 months' uninterrupted treatment,
the FF/VI group had a lower exacerbation rate versus BDP/FOR. Patients initiating

FF/VI were less likely to discontinue treatment than those initiating BDP/FOR.

Keywords: Asthma; Beclometasone dipropionate/formoterol fumarate; Comparative
effectiveness; Fluticasone furoate/vilanterol; General practice; Real-world data;
United Kingdom.

Plain language summary

We compared how well two common, daily, asthma treatments work, by comparing
people with asthma in England who started treatment with beclometasone
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dipropionate/formoterol fumarate (abbreviated to BDP/FOR) with fluticasone
furoate/vilanterol (abbreviated to FF/VI). Patients with asthma who started these
medications between 1 December 2015 and 28 February 2019, were selected. The
database included anonymised information, which meant the researchers could not
tell who each patient was. It included information from general practice and hospital
appointments. Patients with chronic obstructive pulmonary disease were excluded.
The primary study question was whether rates of asthma attacks (or exacerbations)
differed between patients starting BDP/FOR compared with FF/VI. We also looked at
the proportion of patients who continued with their new treatment and how often,
and at what dose, oral corticosteroids were needed. The characteristics of the
patients in each treatment group were analysed and balanced to ensure a fair
comparison. For every 100 patients in the study, overall there were 14 exacerbations
per year with FF/VI (total of 3773 patients) and 15 exacerbations per year with
BDP/FOR (total of 46,809 patients). Of the patients who continued uninterrupted
treatment for 12 months, there were significantly fewer exacerbations with FF/VI (7
per 100 patients) than BDP/FOR (11 per 100 patients), although group sizes were
smaller (384 and 3342 patients, respectively). Patients in the FF/VI group were 24%
less likely to discontinue treatment than patients in the BDP/FOR group.
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Mepolizumab reduced healthcare resource utilization and improved work
productivity in patients with severe asthma during the REALITI-A 2-year study
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Free article
Abstract

Objective: To assess the real-world impact of mepolizumab on healthcare resource
utilization (HCRU) and work productivity and activity impairment (WPAI) in patients
with severe asthma.

Methods: Asthma-related HCRU and WPAI were assessed over 2 years in the
REALITI-A study-an international, prospective, observational cohort study in adults
with severe asthma newly initiating mepolizumab (100 mg subcutaneous).
Secondary endpoints of the study compared the proportion of patients with HCRU
use, HCRU events, and WPAI component scores 12 months before mepolizumab
initiation with 24 months follow-up. The relative rates of HCRU outcomes were
calculated, with a treatment policy estimand for discontinuation.

Results: Patients (N = 822) had a mean age of 54 years and 63% were female.
Hospitalization rates were reduced by 53% in the 0-12-month follow-up period (p <
0.001) and sustained for 24 months. The rates of asthma-related hospitalizations,
emergency department visits, and outpatient visits reduced by 59-64% (p < 0.001)
across the 24-month follow-up. The mean number of overnight hospital stays
reduced from 2.4 in the pre-treatment period to 1.0 and 0.5 in the 0-12-month and 12-
24-month follow-up periods, respectively. The WPAI Asthma activity impairment
score was reduced from baseline by 47% and 55% at 12 and 24 months of follow-up.
Overall work impairment was reduced by 62% and 74%.

Conclusions: Mepolizumab treatment reduced HCRU while improving activity and
productivity in patients with severe asthma over 2 years. These data provide further
evidence of real-world benefits of mepolizumab and may help inform healthcare
system resource allocation.

Keywords: HCRU; Mepolizumab; activity; asthma; burden; costs; impairment;
productivity; real world; severe asthma.
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Patients' perspective on allergen immunotherapy for respiratory allergy
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Abstract

Purpose of review: This review explores patients' perspective on allergen
immunotherapy (AIT) for respiratory allergy, addressing awareness, motivations,
adherence challenges, perceived benefits and risks, and the importance of
education and shared decision-making. It also summarizes the data on patient-
reported outcomes, considers the role of patient associations, and outlines future
directions for enhancing adherence and advancing patient-centered care.

Recent findings: AIT is the only treatment capable of modifying the natural course
of allergic diseases, providing lasting benefits in terms of symptom reduction,
quality of life (QoL), and asthma control. Despite its efficacy and safety, AIT remains
underused due to several factors, including cost, misinformation, patient
skepticism, and adherence challenges. Limited reimbursements further restrict
access.
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Summary: The patient's perspective is crucial in AIT, as it directly impacts
adherence and treatment outcomes. Allergic rhinitis and asthma significantly
reduce the QoL, especially when poorly controlled, but their burdens are often
underestimated. Adherence to AIT depends on multiple factors including age,
physician engagement, perceived efficacy, convenience, education, and
socioeconomic status. Effective communication, shared decision-making, and
tailored education enhance long-term compliance, while financial barriers and lack
of reimbursement remain significant obstacles. Patient-reported outcome measures
(PROMSs) are essential tools for assessing symptom burden, disease control, and
QoL, supporting clinical decisions and research. Validated PROMs, as well as
combined symptom-medication scores, help personalize care and are increasingly
integrated into digital platforms for real-time monitoring. Respiratory patient
associations play a vital role in promoting education, empowerment, and advocacy,
enhancing adherence and access to care.

Keywords: adherence; allergen Inmunotherapy; patient's association; patient's
perspective.
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Abstract

Purpose of review: This review evaluates the evidence on the effects of allergen
immunotherapy (AIT) on lung function in asthma, with a focus on long-term
outcomes. The topic is timely given the increasing interest in disease-modifying
strategies that may alter asthma's natural course, particularly through interventions
targeting type 2 inflammation.

Recent findings: Previous long-term observational and randomized studies suggest
that sublingual immunotherapy (SLIT) can sustain clinical benefits and may
positively impact lung function. However, while improvements in asthma control
and exacerbation reduction are consistent, recent and robust evidence for lung
function preservation remains limited. Real-world prospective studies from
European and Chinese cohorts, point to possible allergen-independent benefits on
forced expiratory volume in one second.

Summary: While AIT is a proven disease-modifying intervention for allergic
diseases, its role in preventing or slowing lung function decline in asthma is
underexplored. Future research should prioritize longitudinal spirometry data
across diverse allergens and patient populations to clarify AlT's potential to alter
asthma progression.

Keywords: allergen immunotherapy; asthma; disease modification; lung function;
sublingual immunotherapy.
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Abstract

Introduction: It is important that treatment recommendations reflect real-world data
when available, as randomised controlled trials have stringent eligibility criteria and
do not represent the entire asthma population or their usual ecosystem of care.
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Limited real-world evidence has compared the effectiveness of fluticasone
furoate/vilanterol (FF/VI) and budesonide/formoterol (BUD/FOR) to date in asthma;
we explored this in England using patients from general practice.

Methodology: We retrospectively compared new FF/VI users and new BUD/FOR
users from 1 December 2015 to 28 February 2019, based on de-identified data from
the Clinical Practice Research Datalink. The baseline period pre-index was 2 1 year;
the follow-up period was 1 year. At index, eligible adults (= 18 years) with diagnosed
asthma had 2 1 prescription for FF/VI or BUD/FOR, 2 1 years' general practitioner
registration and records eligible for linkage to Hospital Episode Statistics. Chronic
obstructive pulmonary disease was an exclusion criterion. The primary study
outcome assessed the overall asthma exacerbation rate in new FF/VI or BUD/FOR
users. Secondary outcomes included oral corticosteroid (OCS) use and medication
persistence (analysed using Kaplan-Meier curves). For each treatment comparison,
propensity scores were generated and confounding between baseline group
characteristics was adjusted via inverse probability of treatment weighting,
separately carried out for each study outcome. Intercurrent events (ICEs) were
considered for analyses, such as death, loss to follow-up, rescue-medication use,
treatment discontinuation or switching.

Results: Between groups, baseline attributes were well balanced. Annual per-
person rates of exacerbation were numerically similar in the while on-treatment
population (measuring outcome until ICE; FF/VI, 0.1356; BUD/FOR, 0.1583 [P =
0.3023]). Patients who continued initiation treatment for 1 year without interruption
had significantly lower annual per-person exacerbation rates with FF/VI (0.0722 [n =
425]) versus BUD/FOR (0.2258 [n = 546]) (rate ratio 0.3197 [P = 0.0003]). Patients
indexed on FF/VI had significantly fewer OCS prescriptions and lower OCS dosage
versus BUD/FOR (respective coefficients: - 0.29 [P = 0.0352]; 0.41 [P = 0.0004]) and
improved treatment persistence (hazard ratio: 0.62 [P < 0.0001]).

Conclusions: Patients who continued initiation treatment for a year without
interruption had reduced exacerbation rates with FF/VI versus BUD/FOR. The FF/VI
group also had reduced treatment discontinuation and OCS use.

Keywords: Asthma; Budesonide/formoterol; Comparative effectiveness; England,;
Fluticasone furoate/vilanterol; General practice; Real-world data.

Plain language summary

In this study, people in England beginning one of two common, daily, treatments for
their asthma: budesonide/formoterol (shortened as BUD/FOR) or fluticasone
furoate/vilanterol (shortened as FF/VI), were compared to determine how well the
treatments work. Adults with asthma, starting these treatments from December 2015
to February 2019, were chosen from a database, holding information from general
practice as well as hospital visits. Data were de-identified, meaning that study
researchers were not able to tell who each patient was. The study did not include
anyone with obstructive lung disease. The primary study question asked if asthma
exacerbation rates were different in the groups who began BUD/FOR versus FF/VI.
The frequency and dose of additional oral corticosteroids, and how many patients
continued the new asthma treatment for 12 months were other study questions. In
the interests of fairness, attributes of patients for both groups were examined and
balanced. Per year, for every hundred patients, the FF/VI group had 14
exacerbations (2267 patients in total), similar to the 16 exacerbations in the



BUD/FOR group (7776 patients in total). Of the patients continuing treatment without
interruption for a whole year, the overall number of exacerbations was significantly
lower in the FF/VI group (7/100 patients [425 patients overall]) than in the BUD/FOR
group (23/100 patients [546 patients overall]). Compared to patients treated with
BUD/FOR, those treated with FF/VI had reduced use of oral corticosteroids and had
a 38% lower risk of stopping treatment.
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Abstract

Purpose of review: The potential of allergen immunotherapy (AIT) to prevent allergic
airway disease progression are demonstrated. Though not all patients benefit
equally, there is limited research on which patients may benefit most.In this article,
we focus on factors that may influence the risk of progression and their influence
on the preventive effects of AIT, and whether some patients may benefit more than
others may.

Recent findings: Various factors including age, genetic predisposition, number of
sensitizations and co-morbidities, can influence the risk of progression, especially
from allergic rhinitis/rhinoconjunctivitis (ARC) to asthma. Early age and severity are
associated with a higher risk of progression. Younger children with ARC may
benefit most from AIT with respect to prevent development of asthma. The number
of sensitizations may not influence the effect. Since early allergic multisensitization
and multimorbidity is associated with a low chance of remission and high risk of
progression of allergic airway disease this group would be an obvious target for
preventive AIT, which remains to be investigated.

Summary: AIT might be considered at an earlier age than hitherto. Most AIT studies
have not stratified the results based on sensitizations and comorbidities. We
recommend existing randomized controlled trial data to be reevaluated for this
purpose.

Keywords: airway disease; allergen immunotherapy; progression.
Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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Abstract

Respiratory syncytial virus (RSV) causes respiratory infections across all ages, with
an increasingly recognized burden in older adults, particularly those with
comorbidities. Despite the recent licensure of RSV vaccines, awareness of RSV and
other respiratory disease vaccinations remains limited. We conducted a literature
review and a web-based survey to explore the awareness of RSV and respiratory
disease vaccinations among Italian healthcare professionals (HCPs) and patients.
This survey (N = 540) was conducted between April and May 2023 by the Italian
Society of Pneumology and the Italian Association of Hospital Pulmonologists.
HCPs consider RSV a major concern and understand the importance of vaccination.
However, HCPs have limited familiarity with RSV, which may contribute to sub-
optimal vaccination adherence. Patients are concerned about RSV, but their
awareness is lower than for other respiratory infections. As trusted sources of
information, HCPs could enhance education and support patient care with an
integrated approach, from prevention to treatment.

Keywords: Respiratory infection; asthma; chronic obstructive pulmonary disease;
respiratory syncytial virus; vaccination; vaccine; viral infection.

Plain language summary

Respiratory syncytial virus (RSV) is a common virus that causes respiratory
infections. RSV infection affects all ages and is frequent in older people. Those with
chronic lung diseases, such as chronic obstructive pulmonary disease or asthma,
are more vulnerable to RSV infection. New vaccines are available to protect against
RSV. However, patients and their doctors are often not aware of this pathogen. In
Italy, a large proportion of people do not have their recommended vaccinations.
Lack of information and fear of side effects may be possible explanations. Doctors
understand the importance of RSV vaccination, but have limited knowledge about
RSV in adults. As patients trust their doctors, doctors are well-positioned to educate
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patients. Thus, doctors require more information about the disease and the vaccine
to educate themselves and their patients. Doctors need to support patient care with
an integrated approach, from prevention to treatment.
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Abstract

Severe asthma is a heterogeneous disease involving multiple inflammatory
pathways, with significant therapeutic challenges. Biologic therapies targeting T2
inflammation improve outcomes but may, in rare cases, trigger hypersensitivity
reactions due to anti-drug antibodies, excipients, or protein structure. Additionally,
some patients exhibit suboptimal or no response. Tezepelumab, a thymic stromal
lymphopoietin inhibitor, offers a novel upstream approach, addressing diverse
endotypes.

We present a 30-year-old female with severe T2-high asthma, multiple allergies, and
poor disease control despite optimal therapy. She experienced an allergic reaction
with omalizumab and dupilumab and had inadequate response to benralizumab.
Enrolled in an early access program for tezepelumab, she showed remarkable
clinical improvement, with significant FEV1 increase and FeNO reduction, allowing
discontinuation of systemic corticosteroids and supplemental oxygen.

Keywords: Severe asthma; Tezepelumab; biologic hypersensitivity; biologic
inefficacy.
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Free article
Abstract

Purpose: Chronic pulmonary conditions require complex treatment strategies
involving long-term antibiotic treatment, which carries the highest risk of
antimicrobial resistance and adverse drug events (ADE). Specific guidance on
prescribing and deprescribing can help reduce these risks and improve therapy
effectiveness. The aim of the study was to determine prescribing and deprescribing
practices for long-term antibiotic treatment (230 days) in preventing exacerbations
of stable chronic pulmonary conditions in adult patients across all healthcare
settings.

Patients and methods: This umbrella review was part of a larger registered study
(PROSPERO, CRD42022381268) including systematic reviews and meta-analyses
retrieved from PubMed, Cochrane Library, and Psycinfo. Outcomes of interest
included condition, antibiotic, dose, duration, (de-) prescribing advice. Standardized
methodological tools were used to assess methodological quality of the selected
publications (ROBIS), facilitate data extraction (EPOC), and guide narrative
summary of findings (PRIOR).

Results: In total, n = 14 publications were analyzed. (De-)prescribing advice is
summarized for treatment (230 days) of chronic obstructive pulmonary disease,
asthma, non-cystic fibrosis bronchiectasis, cystic fibrosis, and bronchiolitis
obliterans syndrome. Macrolides are the most commonly recommended antibiotic
for stable chronic pulmonary conditions. ADEs are the main reason for antibiotic
discontinuation. Little consideration is given to emergence of antibiotic resistance.
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Conclusion: There is a significant paucity of literature providing specific (de-
)prescribing advice for clinical practice. More precise recommendations are
required in view of patient safety.

Keywords: Chronic obstructive pulmonary disease; antibiotics; asthma;
bronchiolitis obliterans syndrome; lung diseases; non-cystic fibrosis
bronchiectasis.
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Abstract

Background: Asthma is one of the most common pediatric disease states. However,
current literature about outpatient pharmacy appointment effectiveness on pediatric
asthma control is not widely available. Objective: To determine whether outpatient
pharmacist visits in pediatric patients with asthma result in a measurable difference
in asthma control, utilizing the validated asthma control test (ACT) and childhood
asthma control test (C-ACT) scoring tools. Methods: This study enrolled 16 children
ages 6-17 years old at an outpatient primary care clinic (November 2023-April 2024).
The patients visited the outpatient pharmacist 2 to 3 times over a 12-week period.
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The primary outcome was the change in the patient's ACT or C-ACT from the
baseline to the final study visit. Additional outcomes of interest included
improvement in inhaler technique using a Vitalograph AIM® device, medication
adherence rates, and change in emergent interventions from 6 months before
enroliment compared to 3 months after the final visit. Results: The median
improvement in asthma control test was 3 at the final study visit (4 or 12 weeks after
counseling), which was statistically significant (P = 0.0348). This was an
improvement from 50% of patients controlled at baseline to 100% at the final visit

(P = 0.0053). Emergent interventions including oral steroid courses, emergency
department visits, and hospitalization for asthma were less common after
pharmacist intervention than before enroliment (P = 0.0464). Improvements in
technique were seen at the initial visit using Vitalograph AIM® to visualize
counseling points. Conclusion: Our study supports that outpatient pharmacist visits
can have a measurable impact on pediatric asthma control.

Keywords: ambulatory care; asthma; pediatric; pharmacist; primary care.
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Abstract

Biologic therapies have revolutionized the treatment of severe asthma. However, the
selection of the optimal biologic agent remains challenging because of the
heterogeneity of disease phenotypes and frequent comorbidities. This mini-review
explored the clinical relevance of comorbidities in the selection of biologics for
patients with asthma. Herein, we summarize recent evidence on the prevalence of
comorbidities associated with type 2 inflammation, including chronic spontaneous
urticaria, atopic dermatitis, prurigo nodularis, chronic rhinosinusitis with nasal
polyps, eosinophilic granulomatosis with polyangiitis, eosinophilic otitis media,
aspirin-exacerbated respiratory disease, allergic rhinitis, allergic bronchopulmonary
mycosis, obesity, and chronic obstructive pulmonary disease, and review the
efficacy of five major biologics (omalizumab, mepolizumab, benralizumab,
dupilumab, and tezepelumab) in these settings. Each biologic targets distinct
immunologic pathways in type 2 inflammation, including IgE, IL-5, IL-5Ra, IL-4Raq,
and thymic stromal lymphopoietin, respectively. In conclusion, the assessment of
comorbidities in addition to biomarkers is essential for tailoring biologic therapies
for severe asthma. Integrating comorbidity profiles into treatment strategies allows
for a more precise and effective use of biologics, ultimately improving outcomes in
complicated asthma cases.

Keywords: Biologic agent; Bronchial asthma; Clinical remission; Comorbidities;
Type 2 inflammation.
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Abstract

Background: It has long been believed that antibiotics have no role in the treatment
of common colds yet they are often prescribed in the belief that they may prevent
secondary bacterial infections.

Objectives: To determine the efficacy of antibiotics compared with placebo for
reducing general and specific nasopharyngeal symptoms of acute upper respiratory
tract infections (URTIs) (common colds). To determine if antibiotics have any
influence on the outcomes for acute purulent rhinitis and acute clear rhinitis lasting
less than 10 days before the intervention. To determine whether there are significant
adverse outcomes associated with antibiotic therapy for participants with a clinical
diagnosis of acute URTI or acute purulent rhinitis.

Search methods: For this 2013 update we searched CENTRAL 2013, Issue 1,
MEDLINE (March 2005 to February week 2, 2013), EMBASE (January 2010 to
February 2013), CINAHL (2005 to February 2013), LILACS (2005 to February 2013)
and Biosis Previews (2005 to February 2013).

Selection criteria: Randomised controlled trials (RCTs) comparing any antibiotic
therapy against placebo in people with symptoms of acute upper respiratory tract
infection for less than seven days, or acute purulent rhinitis less than 10 days in
duration.

Data collection and analysis: Both review authors independently assessed trial
quality and extracted data.

Main results: This updated review included 11 studies. Six studies contributed to
one or more analyses related to the common cold, with up to 1047 participants. Five
studies contributed to one or more analyses relating to purulent rhinitis, with up to
791 participants. One study contributed only to data on adverse events and one met
the inclusion criteria but reported only summary statistics without providing any
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numerical data that could be included in the meta-analyses. Interpretation of the
combined data is limited because some studies included only children, or only
adults, or only males; a wide range of antibiotics were used and outcomes were
measured in different ways. There was a moderate risk of bias because of
unreported methods details or because an unknown number of participants were
likely to have chest or sinus infections. Participants receiving antibiotics for the
common cold did no better in terms of lack of cure or persistence of symptoms than
those on placebo (risk ratio (RR) 0.83, 95% confidence interval (Cl) 0.60 to 1.14,
(random-effects)), based on a pooled analysis of six trials with a total of 1147
participants. The RR of adverse effects in the antibiotic group was 1.8, 95% Cl 1.01
to 3.21, (random-effects). Adult participants had a significantly greater risk of
adverse effects with antibiotics than with placebo (RR 2.62, 95% CI 1.32 to 5.18)
(random-effects) while there was no greater risk in children (RR 0.91, 95% CI1 0.51 to
1.63). The pooled RR for persisting acute purulent rhinitis with antibiotics compared
to placebo was 0.73 (95% CI 0.47 to 1.13) (random-effects), based on four studies
with 723 participants. There was an increase in adverse effects in the studies of
antibiotics for acute purulent rhinitis (RR 1.46, 95% CI 1.10 to 1.94).

Authors' conclusions: There is no evidence of benefit from antibiotics for the
common cold or for persisting acute purulent rhinitis in children or adults. There is
evidence that antibiotics cause significant adverse effects in adults when given for
the common cold and in all ages when given for acute purulent rhinitis. Routine use
of antibiotics for these conditions is not recommended.

Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons,
Ltd.
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Abstract

Purpose of review: Clinical data are reviewed pertaining to depemokimab, the first
extended life anti-IL5 mAb, for treating severe eosinophilic asthma. This molecule
was engineered through amino acid modification (YTE mutation) of the Fc region.
This modification increases Fc receptor affinity and enables antibody recycling,
thereby greatly extending serum half-life and will allow a dosing duration of 26
weeks.

Recent findings: Phase 1 and 3 clinical studies have demonstrated that
depemokimab maintains drug concentrations and reduces peripheral eosinophils
over a single 26-week dosing interval. A 52-week double-blinded, placebo-controlled
(DBPC) Phase 3 study of patients with severe eosinophilic asthma demonstrated
that depemokimab reduced annualized asthma exacerbations by 54% compared
with placebo, the primary efficacy outcome. No significant differences between
active and placebo arms were detected for secondary endpoints (e.g., symptoms,
FEV1 and quality of life). Results of a noninferiority study comparing depemokimab,
benralizumab and mepolizumab are pending. In a DBPC trial of chronic
rhinosinusitis with nasal polyps (CRSwWNP), depemokimab was also effective in
reducing nasal polyp endoscopy scores and nasal obstruction.

Summary: Depemokimab could offer patients with severe persistent asthma a more
convenient add-on treatment option than existing shorter acting biologics and
thereby improve overall adherence.

Keywords: eosinophil; half-life; interleukin 5; mAb; severe asthma.
Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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Patients' perspective on allergen immunotherapy for respiratory allergy
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Abstract

Purpose of review: This review explores patients' perspective on allergen
immunotherapy (AIT) for respiratory allergy, addressing awareness, motivations,
adherence challenges, perceived benefits and risks, and the importance of
education and shared decision-making. It also summarizes the data on patient-
reported outcomes, considers the role of patient associations, and outlines future
directions for enhancing adherence and advancing patient-centered care.

Recent findings: AIT is the only treatment capable of modifying the natural course
of allergic diseases, providing lasting benefits in terms of symptom reduction,
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quality of life (QoL), and asthma control. Despite its efficacy and safety, AIT remains
underused due to several factors, including cost, misinformation, patient
skepticism, and adherence challenges. Limited reimbursements further restrict
access.

Summary: The patient's perspective is crucial in AIT, as it directly impacts
adherence and treatment outcomes. Allergic rhinitis and asthma significantly
reduce the QoL, especially when poorly controlled, but their burdens are often
underestimated. Adherence to AIT depends on multiple factors including age,
physician engagement, perceived efficacy, convenience, education, and
socioeconomic status. Effective communication, shared decision-making, and
tailored education enhance long-term compliance, while financial barriers and lack
of reimbursement remain significant obstacles. Patient-reported outcome measures
(PROMSs) are essential tools for assessing symptom burden, disease control, and
QoL, supporting clinical decisions and research. Validated PROMs, as well as
combined symptom-medication scores, help personalize care and are increasingly
integrated into digital platforms for real-time monitoring. Respiratory patient
associations play a vital role in promoting education, empowerment, and advocacy,
enhancing adherence and access to care.

Keywords: adherence; allergen Immunotherapy; patient's association; patient's
perspective.
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Bibliometric analysis of the association between air pollution and allergic rhinitis

Zhiganq Geng !, Yugiang Ma 2, Xueping Qi1

Affiliations Expand
o PMID: 40926650

« PMCID: PMC12424152

o DOI: 10.1080/16549716.2025.2547434

Abstract

Background: Allergic rhinitis (AR) is an increasingly prominent global public health
issue, where air pollution significantly contributes to its rising incidence. Although
numerous studies have explored the link between air pollution and AR
pathogenesis, comprehensive summaries are still limited.

Objective: This study performs a bibliometric analysis to identify research hotspots
and emerging trends, offering insights into AR prevention and management.

Methods: Literature related to on air pollution and AR was retrieved from the Web of
Science Core Collection database. Visualization tools, including VOSviewer,
CiteSpace, and Bibliometrix R, were utilized to analyze contributions by countries,
institutions, authors, journals, and keywords, with the aim of predicting future
research trends.

Results: A total of 4,020 authors, 1,368 institutions, and 75 countries contributed to
753 publications. The United States leads in research contributions, while China has
shown rapid growth since 2012. Prominent authors include Deng Qihong and Lu
Chan have made significant contributions. Keyword analysis revealed five major
clusters: Asthma and Allergic Diseases, Environmental Factors, Climate Change
and Exposures, Epidemiology and Risk Factors, and Population-Specific Research.
Key topics covered include atopy, childhood asthma, climate change, pollution
exposure, and air pollutants.

Conclusion: This first bibliometric analysis of air pollution and AR highlights a
strong link between air pollution and AR pathogenesis. Enhanced environmental
controls and air quality monitoring are essential for AR prevention. However, the
complex composition of air pollutants presents challenges in elucidating specific
mechanisms.
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Keywords: Bibliometric; Web of Science; air pollution; allergic rhinitis; visualization.
Plain language summary

Main findings: Air pollutant exposure has been identified as a significant risk factor
contributing to the progressive rise in allergic rhinitis prevalence. As the first
bibliometric analysis of the air pollution-Allergic rhinitis relationship, it shows
contributions and theme evolution, enriching the research framework. Added
knowledge: Our study identified 75 countries, 4,020 authors, and 1,368 institutions’
global participation, with the US and China leading. Research grew notably from
2005-2011 and after 2010, and five keyword clusters clarified research
focuses.Global health impact for policy and action: It also proves environmental
governance and air quality monitoring are crucial for Allergic rhinitis prevention,
with European strategies as models for global policy-making to relieve Allergic
rhinitis epidemic pressure.
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Can immunotherapy prevent the progression of airway disease?
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Abstract

Purpose of review: The potential of allergen immunotherapy (AIT) to prevent allergic
airway disease progression are demonstrated. Though not all patients benefit
equally, there is limited research on which patients may benefit most.In this article,
we focus on factors that may influence the risk of progression and their influence
on the preventive effects of AIT, and whether some patients may benefit more than
others may.

Recent findings: Various factors including age, genetic predisposition, number of
sensitizations and co-morbidities, can influence the risk of progression, especially
from allergic rhinitis/rhinoconjunctivitis (ARC) to asthma. Early age and severity are
associated with a higher risk of progression. Younger children with ARC may
benefit most from AIT with respect to prevent development of asthma. The number
of sensitizations may not influence the effect. Since early allergic multisensitization
and multimorbidity is associated with a low chance of remission and high risk of
progression of allergic airway disease this group would be an obvious target for
preventive AIT, which remains to be investigated.

Summary: AIT might be considered at an earlier age than hitherto. Most AIT studies
have not stratified the results based on sensitizations and comorbidities. We
recommend existing randomized controlled trial data to be reevaluated for this
purpose.

Keywords: airway disease; allergen immunotherapy; progression.
Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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Increased Allergic Rhinitis Prevalence and Symptom Severity in Patients With
Irritable Bowel Syndrome
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Abstract

Background: Patients with irritable bowel syndrome (IBS) have an increased risk of
developing both airway and allergic diseases. However, the relationship between
allergic rhinitis (AR), one of the most common chronic upper airway inflammatory
diseases, and IBS remains poorly understood. The aim of this study is to provide a
better understanding of airway complications in patients with IBS and to evaluate
the presence of potential airborne and dietary antigen cross-reactivity in
concomitant IBS and AR.

Methods: A total of 287 participants, 54 healthy volunteers without gastrointestinal
complaints and 232 patients with | fulfiling Rome IV criteria, were invited to
complete self-administered questionnaires assessing the severity of upper airway
symptoms and the prevalence of allergic rhinitis.

Results: Overall, patients with IBS had a threefold higher risk of questionnaire-
based allergic rhinitis than control subjects (95% Cl, 1.49-6.12). Furthermore,
patients with IBS + AR showed reduced sleep quality, mood, and personal
satisfaction associated with their upper airway complaints, compared to IBS
patients without AR. Forty-seven (18/38) percent of IBS + AR patients reported IBS
symptoms in response to ingestion of food items with molecular mimicry of the
aeroallergen to which the patient is sensitized.

Conclusion: Our study shows that patients with IBS have an increased frequency of
concomitant allergic rhinitis, which contributes to a further reduction in quality of
life. We also provide evidence of potential cross-reactive reactions between
aeroallergens and dietary antigens in patients with concomitant IBS and AR.

Keywords: airway disease; allergic rhinitis; cross-reactivity; food antigens; irritable
bowel syndrome.

© 2025 John Wiley & Sons Ltd.
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Abstract

Acute rhinosinusitis (ARS) is a common condition in children, usually preceded by
a viral upper respiratory tract infection (URTI). Diagnosing ARS can be challenging,
relying primarily on clinical history and examination. Differentiating between viral
URTI, post-viral ARS and acute bacterial rhinosinusitis (ABRS) is crucial for guiding
appropriate antibiotic treatment. Antibiotics have been showed to be effective in
improving symptom scores and cure rates in ABRS. Adjunct therapies, including
corticosteroids, nasal saline irrigation and analgesics, may provide symptomatic
relief. While viral ARS is self-limiting, bacterial ARS can lead to severe
complications, including orbital and intracranial involvement, necessitating timely
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diagnosis and treatment. This review highlights current evidence on the diagnosis
and management of ARS in children, emphasising best practices to optimise patient
outcomes and prevent complications.

Keywords: ARS; Acute rhinosinusitis; Antibiotics; Children; Intracranial; Orbital;
Paediatric.

Copyright © 2025. Published by Elsevier Ltd.
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Abstract

Importance: Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have become
substantially more popular as a medication to treat obesity and type 2 diabetes
(T2D). Despite their known association with gastroesophageal reflux disease and
vagal nerve stimulation, the association between GLP-1RAs and chronic cough has
not been previously studied.
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Objective: To assess the clinical association between GLP-1RAs and chronic
cough.

Design, setting, and participants: This large, multicenter cohort study used clinical
records from a US-based collection of electronic medical record data from April 28,
2005, to April 15, 2025, from 70 health care organizations. Adults (218 years) with
T2D and prescription of a GLP-1RA were identified. Additionally, groups with T2D
and prescription of another second-line diabetes medication, including dipeptidyl
peptidase-4 (DPP-4) inhibitors, sodium-glucose cotransporter 2 (SGLT2) inhibitors,
and sulfonylureas were created. After propensity score matching for various
demographic and clinical characteristics, adjusted hazard ratios (aHRs) and 95%
Cls were calculated using Cox regression analyses to estimate the risk of new
chronic cough or gastroesophageal reflux disease diagnosis.

Exposure: GLP-1RAs or other second-line diabetes medication.
Main outcomes and measures: Chronic cough.

Results: Cohorts included 427 555 individuals (mean [SD] age, 55.8 [13.8] years; 251
928 female individuals [58.9%]) with T2D who were prescribed a GLP-1RA and 1 614
495 individuals (mean [SD] age, 63.7 [13.3] years; 712 946 female individuals
[44.4%]) with T2D who were prescribed another second-line diabetes medication.
After propensity score matching, individuals prescribed a GLP-1RA had
significantly increased risk of new chronic cough compared with individuals
prescribed any non-GLP-1RA second-line medication (aHR, 1.12; 95% CI, 1.08-1.16),
DPP-4 inhibitor (aHR, 1.18; 95% CI, 1.11-1.26), or sulfonylurea (aHR, 1.32; 95% ClI,
1.24-1.40) but not compared with SLGT2 inhibitors (aHR, 1.03; 95% CI, 0.98-1.09).
After removing patients with a previous diagnosis of gastroesophageal reflux
disease from analysis, patients prescribed GLP-1RAs had significantly increased
risk of chronic cough compared with those prescribed any non-GLP-1RA (aHR, 1.29;
95% CI, 1.17-1.42), DPP4 inhibitor (aHR, 1.36; 95% CI, 1.17-1.58), SGLT2 inhibitor
(aHR, 1.14; 95% CI, 1.02-1.28), or sulfonylurea (aHR, 1.25; 95% CI, 1.09-1.42).

Conclusions and relevance: This cohort study suggests an association between
GLP-1RA use and chronic cough. Further research is needed to confirm the
existence, strength, and mechanisms of this association.
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Frequency, duration, and cost of pulmonary exacerbations among patients with
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Abstract

Background: In administrative claims database studies of bronchiectasis,
pulmonary exacerbations are usually defined using a fixed period for their start and
end, which prevents assessment of exacerbation duration and thereby limits
assessment of exacerbation characteristics. Here, we applied a novel cost-based
algorithm to characterize exacerbations.

Methods: This cohort study used the Merative MarketScan Commercial Claims and
Encounters database, 1-Jan-2016 to 31-Dec-2022. Patients 218 years with
bronchiectasis (22 outpatient or 21 inpatient claim with bronchiectasis; no cystic
fibrosis) had 12 months of continuous enroliment before (baseline) and 212 months
after (follow-up) index (first bronchiectasis claim). Cost-based exacerbations were
identified by compound score of week with highest percentage all-cause cost
increase during follow-up compared with baseline weekly maintenance all-cause
cost, and week with highest absolute weekly cost during follow-up. Exacerbation
duration was the period with significantly higher weekly cost difference during
follow-up than mean baseline weekly cost. Cost-based exacerbations were
compared with exacerbations identified using a traditional claims-based definition.

Results: Of 9,005 patients with bronchiectasis, 6,033 had 49,750 cost-based
exacerbations during 2.5 years median follow-up. Mean (SD) cost-based
exacerbation duration was 3.4 (8.6) weeks (median [Q1, Q3] 1 [1, 3] weeks). During
follow-up, 82.8% patients had 23 cost-based exacerbations, and 67.5% patients
needed hospitalization/intravenous antibiotic treatment for an exacerbation. Mean
respiratory costs were higher for the first cost-based exacerbation ($7,738) than the
second ($5,429). Annual respiratory costs were $14,116 for patients with (vs. $3,390
without) cost-based exacerbations. Overall, 95.7% patients with cost-based
exacerbations had 21 claims-based exacerbation; 51.0% cost-based exacerbations
met the claims-based definition.

Limitations: Cost-based exacerbations may not represent true exacerbations,
because cost increases could also result from worsening comorbidities or other
clinical events.
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Conclusions: Exacerbations identified using a cost-based algorithm frequently
lasted >3 weeks. Patients with cost-based exacerbations had higher healthcare
costs, particularly respiratory costs, than those without.

Keywords: Bronchiectasis; 110; 111; claims; cost; duration; exacerbation; frequency;
real-world.

Plain language summary

Bronchiectasis is a chronic lung disease where patients have symptoms including
cough, congestion, shortness of breath, and fatigue. Symptoms may be more
severe for some people than others, but many people with bronchiectasis have
episodes where their symptoms get worse called exacerbations, or flares. People
with flares often need antibiotic treatment and may need to be hospitalized. Flares
are therefore a burden for patients and healthcare systems. This burden can be
assessed using insurance claims data. Previous studies have identified flares based
on patients receiving antibiotics in the week or two after a claim with a diagnosis
code for bronchiectasis. However, flares can be different lengths and severities.
This study quantified flares, and measured their duration and burden, using a new
method that did not begin with any assumption of how long flares would last.
Instead, flares were identified by flagging weeks with unusually high costs
compared with the patient’s usual healthcare costs. Using this method, identified
flares often lasted more than 3 weeks. Healthcare costs were higher for people with
flares than without, and a person'’s first flare was often the most expensive. Over
95% of people with high-cost flares had at least 1 flare that could be confirmed
using the previous diagnosis-code based definition. This study provides a new
research approach to identifying flares in people with bronchiectasis. The results
show that flares may be longer than previously thought and place a high burden on
healthcare. Future research will be needed to confirm this method using clinical
data.
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Abstract

Chronic obstructive pulmonary disease (COPD) is a multifaceted lung condition
characterized by persistent airflow limitation that leads to chronic symptoms,
including dyspnea, cough, and exacerbations. To date, a major focus for the
assessment and management of COPD has been on mitigating exacerbations.
However, dyspnea is the most common symptom of COPD and is responsible for
substantial negative effects on patients' quality of life. Dyspnea is also a substantial
contributor to the symptoms associated with acute exacerbations in COPD. Though
a portion of the current recommendations for the assessment and management of
COPD are dedicated to dyspnea treatment intervention strategies, there remains a
need for improvement in communication between healthcare practitioners and their
patients regarding the understanding of dyspnea and the implementation of key
nonpharmacologic and pharmacologic treatment options. This clinical commentary
outlines practical considerations and recommendations for the real-world
assessment and management of dyspnea in COPD, including underlying causes,
patient and healthcare provider dialogue, measurement of severity, and
management strategies.

Keywords: Chronic obstructive pulmonary disease; Dyspnea; Expert assessment;
Management; Patient-reported outcomes; Real-world practice.

Plain language summary

Chronic obstructive pulmonary disease, or COPD, is a long-term disease of the
lungs that can cause several symptoms, including cough, flare-ups (times when
symptoms suddenly worsen, also known as exacerbations), and breathlessness
(also referred to as dyspnea). Medications and other therapies for COPD mainly
focus on reducing how often exacerbations happen or how bad they are. However,
dyspnea is a major problem for patients with COPD, often making it difficult to live
their everyday lives. Moreover, dyspnea is commonly seen in patients with COPD
when they have an exacerbation. Although current recommendations for the
management of COPD include strategies to help with dyspnea, patients may still
need more information about their dyspnea and how to manage it. This could be
due to several factors, including a disconnect in the dialogue patients have with
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their doctors regarding their experience of dyspnea. This article shares practical
insights from respiratory doctors on how they help patients with COPD manage
their dyspnea and provides an overview of the causes, measurement, and
management of dyspnea.
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Abstract

Objectives: Large mass gathering events significantly increase the risk of infectious
disease transmission, particularly respiratory infections, due to unavoidable
overcrowding and exposure to airborne pathogens. Therefore, this study aims to
assess the prevalence of cough, its duration, and associated symptoms during the
religious mass gathering event among pilgrims in the 2024 Hajj season.

Methods: This cross-sectional study was conducted during Hajj in Makkah, Saudi
Arabia, in 2024. A face-to-face random interview utilizing a structured questionnaire
was employed to collect data from 2,913 pilgrims, who were randomly selected as
participants and were at least 18 years old. Baseline demographic data and clinical
characteristics were compiled using descriptive statistics. Continuous variables
were presented as means and standard deviations, while categorical data were
illustrated as counts and percentages.

Results: Among 2913 Hajj pilgrims, the average age was 53.9 * 11.8 years, and 1,173
(40.4%) reported cough symptoms. The highest prevalence was in the 50-64 age
group (60.7%). Chronic diseases were significantly more common in patients with
cough (53.3%). Diabetes (357 cases) and hypertension (330 cases) were the most
common conditions. Of the 1,173 participants with cough, 10.3% reported no
associated symptoms, while sore throat (30.8%) was the most common. Logistic
regression confirmed chronic disease, nationality, and age as significant predictors
of cough.

Conclusions: A significant number of cough symptoms were reported, with the
highest incidence in older adults. Additionally, notable associations were identified
between cough and pre-existing health conditions, particularly diabetes mellitus,
hypertension, chronic heart disease, and asthma.. Future research should
investigate the long-term effects of cough and its related symptoms or use of
medications in mass gatherings.

Keywords: Chronic diseases; Cough; Haijj; Infectious diseases; Mass gatherings;
Public Health; Respiratory symptoms.
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Abstract

The inhibitors of neutrophil elastase (NE) have long attracted interest for the
treatment of respiratory diseases. We report the breakthrough of a new potent,
selective NE inhibitor with a 24 h duration of action: CHF-6333, is currently
undergoing clinical studies for the inhaled treatment of bronchiectasis (BE). The
story of the discovery project to identify novel small molecules that inhibit
extracellular elastase in the lung with prolonged activity is described. Medicinal
chemistry investigation, supported by docking studies, led to N-quaternary
compounds with an in vitro profile suitable for inhalatory administration.
Compound 15 emerged from in vivo pharmacokinetic and pharmacodynamic
studies, also showing safety and no off-target effects in vitro. Salt screening of
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different counterions, in conjunction with in vivo local irritancy testing, aided in the
selection of compound 15-xinafoate (CHF-6333). Efficacy in a lung injury model and
no findings in non-GLP toxicity studies promoted CHF-6333 as a clinical candidate.
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Efficacy and safety of DPP-1 inhibitors in bronchiectasis: a GRADE-assessed meta-
analysis of randomized controlled trials
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Abstract

Background: Bronchiectasis is a chronic inflammatory airway disease characterized
by frequent exacerbations and neutrophilic inflammation. Dipeptidyl peptidase-1
(DPP-1) inhibitors block neutrophil serine protease activation and represent a
promising therapeutic approach. This meta-analysis aimed to evaluate the efficacy
and safety of DPP-1 inhibitors in adults with bronchiectasis.

Methods: We systematically searched PubMed, Scopus, Web of Science, and
Cochrane Central up to July 2025 for randomized controlled trials (RCTs) comparing
DPP-1 inhibitors with placebo. Outcomes were pooled as risk ratios (RRs) or hazard
ratio (HR) or mean differences (MDs) with 95% confidence intervals (Cls).
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Prospero id: CRD420251116443.

Results: Four RCTs (n = 2,523 patients) were included. DPP-1 inhibitors significantly
reduced the risk of having one exacerbation (RR 0.64; 95% CI: 0.52-0.78; P < 0.0001),
severe exacerbations (RR 0.44; 95% CI: 0.21-0.92; P = 0.03), and increased the
proportion of patients who remained exacerbation-free during treatment (RR 1.33;
95% CI: 1.13-1.57; P = 0.0008). Time to first exacerbation was delayed (HR 0.66; 95%
Cl: 0.50-0.88; P = 0.004). There was a significant improvement in respiratory
symptom scores (MD 2.80; 95% CI: 1.10-4.50; P = 0.001), but no difference in FEV,
post-bronchodilator or rates of 2 or 2 3 exacerbations (P > 0.05). DPP-1 inhibitors
significantly reduced severe and serious adverse events without increasing overall
adverse events, treatment discontinuations, or mortality.

Conclusion: DPP-1 inhibitors reduce exacerbation frequency, delay time to first
exacerbation, and improve respiratory symptoms in bronchiectasis without
compromising safety. These findings support their role as a potential disease-
modifying therapy in bronchiectasis management. Further long-term studies are
warranted to confirm their sustained clinical benefit.

Keywords: Brensocatib; Bronchiectasis; DPP-1 inhibitor; Exacerbation; GRADE;
Meta-analysis; Neutrophil elastase; Randomized controlled trials.
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Hyperconcentrated mucus in small airways: a mechanistic model for the
pathogenesis of paediatric bronchiectasis
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Abstract

Background: Childhood bronchiectasis is an under-recognised and increasingly
prevalent lung disease with a poorly understood pathogenesis. Traditional models
focus on the damage in the large airways and the resultant microbial colonisation;
however, the initiating events remain unclear.

Objective: We propose a unified, evidence-based model in which injury to the small
airway epithelium leads to the formation of hyperconcentrated, stagnant mucus.
This initiates a muco-inflammatory positive feedback loop that causes small airway
wall thickening. The development of bronchiectasis in the large airways represents
the final stage of this process.

Content: This review synthesises emerging clinical, histological and experimental
data suggesting that small airway obstruction from hyperconcentrated mucus leads
to localised hypoxia. In turn, hypoxic epithelial cells and stagnant mucus promote
the release of alarmins, driving neutrophilic infiltration in the absence of infection.
This process establishes a self-perpetuating muco-inflammatory loop characterised
by excessive mucin production and immune dysregulation, which results in
progressive thickening of the small airway walls through the formation of lymphoid
follicles. Neutrophil recruitment into the major airways follows, marking the next
step in the pathophysiology cascade. These events precede microbial colonisation
and the characteristic radiological features of bronchiectasis.

Conclusion: By redefining hyperconcentrated mucus and small airway dysfunction
as the initial events in the bronchiectasis cascade, our model offers novel
mechanistic insight. Targeted interventions at various stages of this cascade are
clearly needed. If validated, this model could shift therapeutic focus in paediatric
bronchiectasis, from antibiotics toward muco-regulatory or anti-inflammatory
agents, especially during the early, often asymptomatic stages of the disease.

Copyright ©The authors 2025.
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Time to diagnosis and long-term outcomes for adults presenting with
breathlessness
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Abstract

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

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

Results: 66 909/101 369 (66%) of adults with a first recorded code for
breathlessness received an explanatory diagnosis during a median 5 years of
follow-up. 43 394 (43%) of adults received an explanatory diagnosis within 2 years
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and had a higher risk (HR (95% CI)) of unplanned hospitalisation (1.25, 1.19 to 1.31)
and mortality (1.84, 1.42 to 2.38) in the subsequent 2 years compared with adults
without a diagnosis. In those with a recorded diagnosis, waiting 26 months was
associated with increased mortality (6-24 months: 3.33 (2.13 to 5.20); 224 months:
13.30 (8.98 to 19.80)).

Conclusion: We describe better outcomes in adults coded for breathlessness
without subsequent explanatory diagnoses. In adults with an explanatory diagnosis,
waiting 26 months for a diagnosis was associated with reduced survival. Diagnostic
pathways for chronic breathlessness need to differentiate between these two
groups and achieve earlier diagnosis in those at higher risk.

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

Background: The clinical impact of bronchiectasis (BE) in acute exacerbations of
COPD (AECOPD) remains controversial, with unclear phenotypic heterogeneity.

Research question: Does BE independently influence clinical outcomes and
phenotypic heterogeneity in AECOPD patients?

Study design and methods: This prospective multicenter cohort study analysed 11
759 hospitalised AECOPD patients from 10 Chinese medical centres. Propensity
score matching (1:3) balanced baseline characteristics, and unsupervised cluster
analysis identified phenotypic subgroups. Primary endpoints included mortality and
exacerbation frequency, with secondary endpoints assessing mechanical
ventilation, ICU admission, and length of stay (LOS).

Results: AECOPD-BE patients had higher rates of non-invasive ventilation (23.5% vs
20.1%, p = 0.002), ICU admission (9.8% vs 6.5%, p < 0.001), and prolonged LOS
(median 10 vs 9 days, p < 0.001). Mortality rates were similar (in-hospital: 1.1% vs
1.3%, p = 0.477; 3-year: 17.8% vs 21.6%, p = 0.652), but BE patients had more
exacerbations (2.92 + 4.30 vs 2.18 £ 2.72 events, p = 0.004). Cluster analysis revealed
two phenotypes: a Systemic Inflammatory-High Risk (SI-HR) subgroup with severe
inflammation and poorer outcomes, and a Stable Compensated (SC) subgroup with
milder manifestations.

Conclusion: BE independently predicts increased acute healthcare utilisation and
exacerbation risk in AECOPD without affecting mortality. The SI-HR phenotype
identification supports targeted management strategies for this heterogeneous
population.Clinical Trial Registration: Chinese Clinical Trail Registry NO.:
ChiCTR2100044625; URL: http://www.chictr.org.cn/showproj.aspx?proj=121626.

Keywords: Chronic obstructive pulmonary disease; bronchiectasis; phenotype;
prognosis.
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Abstract

Background: Neutrophils are pivotal inflammatory cells in bronchiectasis
pathophysiology, yet their stage-specific roles remain incompletely understood.
This review synthesizes evidence on neutrophil activation across disease stages
and explores therapeutic implications.

Methods: We performed a thorough literature review analyzing neutrophil behavior
in bronchiectasis, focusing on proliferation, activation, and their contributions to
tissue damage during the early and middle stages and analyzing their behavior and
its correlation with disease progression. To ensure a comprehensive review of the
literature on the role of neutrophils in bronchiectasis, we conducted a systematic
search using the following databases: PubMed, Embase, and Web of Science. The
search terms included 'neutrophils,’ 'bronchiectasis,’ 'neutrophil elastase,’
'bronchiectasis treatment,' and 'neutrophilic inflammation'. The search period
covered articles published from January 2000 to June 2024. We also reviewed the
reference lists of relevant articles to identify additional studies.

Results: Neutrophils demonstrated significant proliferation and activation during
the early and middle stages of bronchiectasis, leading to the release of
inflammatory mediators and an exacerbation of tissue damage. In particular,
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neutrophil activation during the middle stage of the disease was significantly
positively correlated with the destruction of bronchial tissue. Furthermore,
inhibiting neutrophil activation markedly reduced the release of inflammatory
factors and improved the integrity of bronchial epithelial cells.

Conclusions: This study highlights the role of neutrophil activation at different
stages of bronchiectasis and suggests that targeting neutrophil activation may
represent a promising therapeutic strategy.

Keywords: Bronchiectasis; activation inhibition; bronchodilation; inflammatory
mechanisms; neutrophils; targeted therapy.
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Abstract

Background: In administrative claims database studies of bronchiectasis,
pulmonary exacerbations are usually defined using a fixed period for their start and
end, which prevents assessment of exacerbation duration and thereby limits
assessment of exacerbation characteristics. Here, we applied a novel cost-based
algorithm to characterize exacerbations.

Methods: This cohort study used the Merative MarketScan Commercial Claims and
Encounters database, 1-Jan-2016 to 31-Dec-2022. Patients 218 years with
bronchiectasis (22 outpatient or 21 inpatient claim with bronchiectasis; no cystic
fibrosis) had 12 months of continuous enroliment before (baseline) and 212 months
after (follow-up) index (first bronchiectasis claim). Cost-based exacerbations were
identified by compound score of week with highest percentage all-cause cost
increase during follow-up compared with baseline weekly maintenance all-cause
cost, and week with highest absolute weekly cost during follow-up. Exacerbation
duration was the period with significantly higher weekly cost difference during
follow-up than mean baseline weekly cost. Cost-based exacerbations were
compared with exacerbations identified using a traditional claims-based definition.

Results: Of 9,005 patients with bronchiectasis, 6,033 had 49,750 cost-based
exacerbations during 2.5 years median follow-up. Mean (SD) cost-based
exacerbation duration was 3.4 (8.6) weeks (median [Q1, Q3] 1 [1, 3] weeks). During
follow-up, 82.8% patients had 23 cost-based exacerbations, and 67.5% patients
needed hospitalization/intravenous antibiotic treatment for an exacerbation. Mean
respiratory costs were higher for the first cost-based exacerbation ($7,738) than the
second ($5,429). Annual respiratory costs were $14,116 for patients with (vs. $3,390
without) cost-based exacerbations. Overall, 95.7% patients with cost-based
exacerbations had 21 claims-based exacerbation; 51.0% cost-based exacerbations
met the claims-based definition.

Limitations: Cost-based exacerbations may not represent true exacerbations,
because cost increases could also result from worsening comorbidities or other
clinical events.

Conclusions: Exacerbations identified using a cost-based algorithm frequently
lasted >3 weeks. Patients with cost-based exacerbations had higher healthcare
costs, particularly respiratory costs, than those without.

Keywords: Bronchiectasis; 110; 111; claims; cost; duration; exacerbation; frequency;
real-world.

Plain language summary

Bronchiectasis is a chronic lung disease where patients have symptoms including
cough, congestion, shortness of breath, and fatigue. Symptoms may be more
severe for some people than others, but many people with bronchiectasis have
episodes where their symptoms get worse called exacerbations, or flares. People
with flares often need antibiotic treatment and may need to be hospitalized. Flares
are therefore a burden for patients and healthcare systems. This burden can be


https://doi.org/10.1080/13696998.2025.2567761

assessed using insurance claims data. Previous studies have identified flares based
on patients receiving antibiotics in the week or two after a claim with a diagnosis
code for bronchiectasis. However, flares can be different lengths and severities.
This study quantified flares, and measured their duration and burden, using a new
method that did not begin with any assumption of how long flares would last.
Instead, flares were identified by flagging weeks with unusually high costs
compared with the patient’s usual healthcare costs. Using this method, identified
flares often lasted more than 3 weeks. Healthcare costs were higher for people with
flares than without, and a person'’s first flare was often the most expensive. Over
95% of people with high-cost flares had at least 1 flare that could be confirmed
using the previous diagnosis-code based definition. This study provides a new
research approach to identifying flares in people with bronchiectasis. The results
show that flares may be longer than previously thought and place a high burden on
healthcare. Future research will be needed to confirm this method using clinical
data.
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Abstract

Background: Information regarding the role of the N-terminal of prohormone brain
natriuretic peptide (NT-proBNP) and the ratio of the diameter of the pulmonary
artery to the diameter of the aorta (PA:A ratio) on computed tomography in
predicting prognosis in patients with bronchiectasis exacerbation is limited.

Methods: Retrospectively, patients with bronchiectasis exacerbation were classified
into survivors and non-survivors based on 1-year mortality. Clinical, laboratory, and
radiological variables were compared between the two groups.

Results: Based on 1-year mortality, patients (n = 389) were classified as non-
survivors (67 [17.2 %]) or survivors (322 [82.8 %]). Age, body mass index <18.5
kg/m?, 23 exacerbations in the previous year, NT-proBNP >404 pg/mL, and PA:A
ratio >1 were independent predictors of 1-year mortality in patients hospitalized with
bronchiectasis exacerbation. In terms of the prognostic performance of various
factors for predicting 1-year mortality using receiver operating characteristic
curves, NT-proBNP had the highest area under the curve, followed by PA:A ratio.
Furthermore, the prognostic performance of the Bronchiectasis Severity Index,
FACED score, NT-proBNP, and PA:A ratio in predicting 1-year mortality was
assessed in 198 patients with spirometry results. Among these variables, the
Bronchiectasis Severity Index exhibited the highest area under the curve, followed
by NT-proBNP and PA:A ratio.

Conclusions: PA:A ratio and NT-proBNP may be valuable biomarkers for predicting
1-year mortality in patients with bronchiectasis exacerbation.

Keywords: Bronchiectasis; Computed tomography; Mortality; Prognosis;
Pulmonary artery.
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Free article
Abstract

Purpose: Chronic pulmonary conditions require complex treatment strategies
involving long-term antibiotic treatment, which carries the highest risk of
antimicrobial resistance and adverse drug events (ADE). Specific guidance on
prescribing and deprescribing can help reduce these risks and improve therapy
effectiveness. The aim of the study was to determine prescribing and deprescribing
practices for long-term antibiotic treatment (230 days) in preventing exacerbations
of stable chronic pulmonary conditions in adult patients across all healthcare
settings.

Patients and methods: This umbrella review was part of a larger registered study
(PROSPERO, CRD42022381268) including systematic reviews and meta-analyses
retrieved from PubMed, Cochrane Library, and Psycinfo. Outcomes of interest
included condition, antibiotic, dose, duration, (de-) prescribing advice. Standardized
methodological tools were used to assess methodological quality of the selected
publications (ROBIS), facilitate data extraction (EPOC), and guide narrative
summary of findings (PRIOR).

Results: In total, n = 14 publications were analyzed. (De-)prescribing advice is
summarized for treatment (230 days) of chronic obstructive pulmonary disease,
asthma, non-cystic fibrosis bronchiectasis, cystic fibrosis, and bronchiolitis
obliterans syndrome. Macrolides are the most commonly recommended antibiotic
for stable chronic pulmonary conditions. ADEs are the main reason for antibiotic
discontinuation. Little consideration is given to emergence of antibiotic resistance.

Conclusion: There is a significant paucity of literature providing specific (de-
)prescribing advice for clinical practice. More precise recommendations are
required in view of patient safety.


https://pubmed.ncbi.nlm.nih.gov/40719419/
https://pubmed.ncbi.nlm.nih.gov/40719419/
https://pubmed.ncbi.nlm.nih.gov/40719419/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tadic+I&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Fialov%C3%A1+D&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hazen+A&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=C+Henman+M&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Okuyan+B&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Okuyan+B&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Wirth+F&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Abdi+A&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Urru+S&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=R+Stover+K&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=E+Weidmann+A&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=E+Weidmann+A&cauthor_id=40719419
https://pubmed.ncbi.nlm.nih.gov/?term=41307403%2C41299471%2C41297961%2C41285477%2C41277420%2C41195478%2C41017477%2C40759364%2C40719419%2C40536704&filter=dates.2025%2F11%2F23-2025%2F12%2F1&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-9-full-view-affiliation-1
https://doi.org/10.1080/15412555.2025.2532076

Keywords: Chronic obstructive pulmonary disease; antibiotics; asthma;
bronchiolitis obliterans syndrome; lung diseases; non-cystic fibrosis
bronchiectasis.

Supplementary info
Publication types, MeSH terms, SubstancesExpand

Full text links

view full text [EYINTIVISTIHC R

& OPEM ACCESS

Proceed to details

Cite
10
Eur Radiol

. 2025 Dec;35(12):8164-8175.
doi: 10.1007/s00330-025-11752-5. Epub 2025 Jun 19.

Quantitative spectral computed tomography detects different patterns of airway wall
thickening and contrast enhancement in infective lunq disease: a feasibility study

Philip Konietzke 123, Johanna Thomé&*3, Oliver Weinheimer 43¢, Thuy D Do 4, Willi L
Wagner43¢ Arndt L Bodenberger 43, Wolfram Stiller43, Tim F Weber?4, Claus P
HeuBel 438 Hans-Ulrich Kauczor438 Mark O Wielpiitz43$

Affiliations Expand
« PMID: 40536704

« PMCID: PMC12634729

« DOI: 10.1007/s00330-025-11752-5

Abstract

Objectives: We aimed to show that spectral computed tomography (CT) can identify
different patterns of airway wall thickening and contrast enhancement in lung-
healthy controls, coronavirus disease 2019 (COVID-19), and non-COVID-19
pneumonia patients, reflecting airway inflammation in both pneumonia subtypes
and airway neovascularization in COVID-19.
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Materials and methods: 331 subjects (age 58.9 * 17.2 years) with 218 arterial and 113
venous phase spectral CT acquisitions were retrospectively recruited: 119 lung-
healthy controls, 45 with COVID-19 and 167 with non-COVID-19 pneumonia.
Scientific software was used for segmenting the airway tree. Wall thickness (WTs5-10)
and the difference in median maximum airway wall attenuation (slope of the spectral
attenuation curve) between 40 keV and 100 keV display energy were calculated and
aggregated for subsegmental airway generations 5-10 (AHUs.10). Descriptive
statistics, correlations, t-tests, and ANOVA analyses were performed.

Results: Arterial phase WTs.10 was similarly increased in COVID-19 (1.70 * 0.44 mm)
and non-COVID-19 (1.64 * 0.53 mm) pneumonia compared to controls (1.18 * 0.34
mm, p < 0.001). Arterial phase AHUs.10 was significantly higher in patients with
COVID-19 pneumonia (3.09 * 2.27 HU/keV) than in non-COVID-19 pneumonia (2.18 *
1.54 HU/keV, p < 0.01) and lung-healthy controls (2.06 = 1.11 HU/keV, p < 0.01).

Conclusion: Spectral CT shows significant differences in segmental wall thickness
and airway contrast enhancement between COVID-19 and non-COVID-19 pneumonia
and lung-healthy controls. Airway contrast enhancement may be a feasible measure
to detect airway inflammation in pneumonia and neovascularization in COVID-19
pneumonia.

Key points: Question Is spectral CT airway contrast enhancement a feasible
quantitative method to detect airway inflammation or neovascularisation? Findings
Spectral CT shows significant differences in segmental wall thickness and airway
contrast enhancement between COVID-19 and non-COVID-19 pneumonia, and lung-
healthy controls. Clinical relevance Spectral CT can be used to assess inflammatory
airway diseases such as cystic fibrosis, COPD, asthma and bronchiectasis.

Keywords: COVID-19; Computed tomography; Inflammation; Lung; Pneumonia.
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