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Background: Epithelial-mesenchymal transition (EMT) might be central to lung cancer 

development in smokers and COPD. We illustrate EMT changes in a broader demographic 

of patient groups who were diagnosed with nonsmall cell lung cancer (adenocarcinoma 

and squamous cell carcinoma). These included COPD current and ex-smokers, patients 

with small airway disease and normal lung function smokers compared to normal controls. 

Methods: We had access to surgically resected small airway tissue from 46 subjects and 

assessed for airway wall thickness and immunohistochemically for the EMT biomarkers E-

cadherin, N-cadherin, S100A4, vimentin and epidermal growth factor receptor (EGFR). All 

tissue analysis was done with a computer and microscope-assisted Image-Pro Plus 7.0 

software. 

Results: Airway wall thickness significantly increased across all pathological groups 

(p<0.05) compared to normal controls. Small airway epithelial E-cadherin expression 

markedly decreased (p<0.01), and increases in N-cadherin, vimentin, S100A4 and EGFR 

expression were observed in all pathological groups compared to normal controls 

(p<0.01). Vimentin-positive cells in the reticular basement membrane, lamina propria and 

adventitia showed a similar trend to epithelium across all pathological groups (p<0.05); 

however, such changes were only observed in reticular basement membrane for S100A4 

(p<0.05). Vimentin was higher in adenocarcinoma versus squamous cell carcinoma; in 

contrast, S100A4 was higher in the squamous cell carcinoma group. EGFR and N-cadherin 

expression in both phenotypes was markedly higher than E-cadherin, vimentin and S100A4 

(p<0.0001). 

Conclusion: EMT is an active process in the small airway of smokers and COPD diagnosed 

with nonsmall cell lung cancer, contributing to small airway remodelling and cancer 

development as seen in these patients. 
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Abstract 

Background: Early and accurate identification of acute exacerbations of COPD may lead to 

earlier treatment and prevent hospital admission. Electronic diaries have been developed 

for symptom monitoring and accelerometers to monitor activity. However, it is unclear 

whether this technology is usable in the COPD population. This study aimed to assess the 

feasibility of an electronic diary (eDiary) for symptom reporting using the MoreCare app 

and activity monitoring with the Garmin Vivofit 2 in COPD. 
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Methods: Participants were recruited from the London COPD Cohort. Participants were 

provided a Garmin Vivofit 2 activity monitor and an android tablet with the MoreCare app 

for a period of 3 months. 

Results: 25 COPD patients were recruited (mean±sd age 70.8±7.1 years, forced expiratory 

volume in 1 s (FEV1) 49.8±14.8% predicted). Age, gender, disease severity and exacerbation 

frequency had no impact on eDiary compliance. There was a moderate positive correlation 

between median daily very active minutes and FEV1 % pred (ρ=0.62, p=0.005). Daily step 

counts decreased during the initial 7 days of exacerbation and recovery compared to a 

pre-exacerbation baseline. A decision-tree model identified change in sputum colour, 

change in step count, severity of cold, exacerbation history and use of rescue medication 

as the most important predictors of acute exacerbations of COPD in this cohort. 

Conclusions: Symptom and activity monitoring using digital technology is feasible in 

COPD. Further large-scale digital health studies are needed to assess whether eDiaries can 

be used to identify patients at risk of exacerbation and guide early intervention. 
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Objective: This study describes the differences in treatment and clinical outcomes in 

patients aged ≥75 years compared with those aged ≤74 years presenting with acute 

coronary syndrome (ACS) and undergoing invasive management. 

Methods: A large-scale cohort study of patients with ST-elevation/non-ST-elevation 

myocardial infarction (MI)/unstable angina underwent coronary angiography (January 

2015-December 2019). Patients were classified as older (≥75 years) and younger (≤74 

years). Regression analysis was used to yield adjusted risks of mortality for older versus 

younger patients (adjusted for history of heart failure, hypercholesterolaemia, peripheral 

vascular disease, chronic obstructive pulmonary disease, ischaemic heart disease, presence 

of ST-elevation MI on presenting ECG, female sex and cardiogenic shock at presentation). 

Results: In total, 11 763 patients were diagnosed with ACS, of which 39% were aged ≥75 

years. Percutaneous coronary intervention was performed in fewer older patients than 

younger patients (81.2% vs 86.2%, p<0.001). At discharge, older patients were prescribed 

less secondary-prevention medications than younger patients. Median follow-up was 4.57 

years. Older patients had a greater risk of in-hospital mortality than younger patients 

(adjusted OR (aOR) 2.12, 95% CI 1.62 to 2.78, p<0.001). Older patients diagnosed with ST-

elevation MI had greater adjusted odds of dying in-hospital (aOR 2.47, 95% CI 1.79 to 3.41, 

p<0.001). Older age was not an independent prognostic factor of mortality at 1 year 

(adjusted HR (aHR) 0.95, 95% CI 0.82 to 1.09, p=0.460) and at longer term (aHR 0.98, 95% 

CI 0.87 to 1.10, p=0.684). 

Conclusions: Older patients are discharged with less secondary prevention. Patients aged 

≥75 years are more likely to die in-hospital than younger patients. 

Keywords: Acute Coronary Syndrome; Coronary Angiography; Percutaneous Coronary 

Intervention. 
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Abstract 

Introduction: Chronic bronchitis (CB), a phenotype of chronic obstructive pulmonary 

disease (COPD) characterised by persistent cough and mucus hypersecretion, is associated 

with poor outcomes despite guideline-based treatment. Bronchial rheoplasty (BR) with the 

RheOx system delivers non-thermal pulsed electric fields to the lower airway epithelium 

and submucosa to reduce mucus producing cells. Early phase clinical trials including 1-year 

follow-up have demonstrated reduction in airway goblet cell hyperplasia and improvement 

in CB symptoms. 
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Methods: The current multicentre observational BR study enrolled 21 patients with CB at 

six centres in the USA, with bilateral treatment and 2-year follow-up. Entry criteria included 

elevated cough and sputum scores from COPD Assessment Test (CAT) and forced 

expiratory volume in one second<80% predicted. Safety was assessed by serious adverse 

event (SAE) incidence through 24 months. Clinical utility was evaluated using changes in 

the CAT, the St. George's Respiratory Questionnaire (SGRQ) and by comparing 

exacerbation rates before and following intervention. 

Results: No procedure-related or device-related SAEs occurred. Mean (SD) changes from 

baseline in CAT at 12 and 24 months were -9.0 (6.7) (p<0.0001) and -5.6 (7.1) (p<0.0047) 

and in SGRQ were -16.6 (13.2) (p<0.0001) and -11.8 (19.2) (p<0.0227), respectively. There 

was a 34% reduction in moderate and a 64% reduction in severe COPD exacerbation 

events compared with the year prior to treatment. 

Conclusions: This study extends the findings from previous feasibility studies, 

demonstrating that BR can be performed safely and may significantly improve symptoms 

and health-related quality of life for patients with CB through 24 months. 

Trail registration number: NCT03631472. 

Keywords: Airway Epithelium; Bronchoscopy; COPD Exacerbations; COPD epidemiology; 

Cough/Mechanisms/Pharmacology; Pulmonary Disease, Chronic Obstructive. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is one of the leading causes 

of morbidity and mortality. Here we present a large observational study on the association 

of COPD and exacerbations with mortality (AvoidEx Mortality). 

Methods: A real-world, observational cohort study with longitudinal analyses of German 

healthcare claims data in patients ≥40 years of age with a COPD diagnosis from 2011 to 

2018 (n = 250,723) was conducted. Patients entered the cohort (index date) upon the first 

COPD diagnosis. To assess the impact of COPD on all-cause death, a propensity score-

matched control group of non-COPD patients was constructed. The number and severity 

of exacerbations during a 12-month pre-index period were used to form subgroups. For 

each exacerbation subgroup the exacerbations during 12 months prior to death were 

analysed. 

Results: COPD increases the all-cause mortality risk by almost 60% (HR 1.57 (95% CI 1.55-

1.59)) in comparison to matched non-COPD controls, when controlling for other baseline 

covariates. The cumulative risk of death after 8 years was highest in patients with a history 

of more than one moderate or severe exacerbation. Among all deceased COPD patients, 
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17.2% had experienced a severe, and 34.8% a moderate exacerbation, within 3 months 

preceding death. Despite increasing exacerbation rates towards death, more than the half 

of patients were not receiving any recommended pharmacological COPD therapy in the 

year before death. 

Conclusion: Our study illustrates the impact of COPD on mortality risk and highlights the 

need for consequent COPD management comprising exacerbation assessment and 

treatment. 

Keywords: COPD; Chronic obstructive pulmonary disease; Exacerbations; Mortality. 
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Abstract 

Rationale: Small airways disease (SAD) is a key early-stage pathology of chronic 

obstructive pulmonary disease (COPD). COPD is associated with cellular senescence 

whereby cells undergo growth arrest and express the senescence-associated secretory 

phenotype (SASP) leading to chronic inflammation and tissue remodelling. Parenchymal 

derived fibroblasts have been shown to display senescent properties in COPD, however 

small airway fibroblasts (SAF) have not been investigated. Therefore, this study investigated 

the role of these cells in COPD and their potential contribution to SAD. 

Objectives: To investigate the senescent and fibrotic phenotype of SAF in COPD. 
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Methods: SAF were isolated from non-smoker, smoker and COPD lung resection tissue 

(n=9-17). Senescence and fibrotic marker expression were determined using iCELLigence 

(proliferation), qPCR, Seahorse assay and ELISAs. COPD SAF were further enriched for 

senescent cells using FACSAria Fusion based on cell size and autofluorescence (10% 

largest/autofluorescent v 10% smallest/non-autofluorescent). The phenotype of the 

senescence-enriched population was investigated using RNA-sequencing and pathway 

analysis. 

Main results: Markers of senescence were observed in COPD SAF, including senescence-

associated β-galactosidase, SASP release and reduced proliferation. Because the pathways 

driving this phenotype were unclear, we used cell-sorting to enrich for senescent COPD 

SAF. This population displayed increased p21CIP1 and p16INK4a expression and mitochondrial 

dysfunction. RNA-sequencing suggested these senescent cells express genes involved in 

oxidative stress response, fibrosis and mitochondrial dysfunction pathways. 

Conclusions: These data suggest COPD SAF are senescent and may be associated with 

fibrotic properties and mitochondrial dysfunction. Further understanding cellular 

senescence in SAF may lead to potential therapies to limit SAD progression. 

Keywords: COPD; Fibroblast; Senescence; Small airways disease. 
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Abstract 

Objectives: To quantify regional manifestations related to COPD as anomalies from a 

modeled distribution of normal-appearing lung on chest CT using a deep learning (DL) 

approach, and to assess its potential to predict disease severity. 

Materials and methods: Paired inspiratory/expiratory CT and clinical data from 

COPDGene and COSYCONET cohort studies were included. COPDGene data served as 

training/validation/test data sets (N = 3144/786/1310) and COSYCONET as external test set 

(N = 446). To differentiate low-risk (healthy/minimal disease, [GOLD 0]) from COPD 

patients (GOLD 1-4), the self-supervised DL model learned semantic information from 50 × 

50 × 50 voxel samples from segmented intact lungs. An anomaly detection approach was 

trained to quantify lung abnormalities related to COPD, as regional deviations. Four 

supervised DL models were run for comparison. The clinical and radiological predictive 

power of the proposed anomaly score was assessed using linear mixed effects models 

(LMM). 

Results: The proposed approach achieved an area under the curve of 84.3 ± 0.3 (p < 

0.001) for COPDGene and 76.3 ± 0.6 (p < 0.001) for COSYCONET, outperforming 

supervised models even when including only inspiratory CT. Anomaly scores significantly 

improved fitting of LMM for predicting lung function, health status, and quantitative CT 

features (emphysema/air trapping; p < 0.001). Higher anomaly scores were significantly 

associated with exacerbations for both cohorts (p < 0.001) and greater dyspnea scores for 

COPDGene (p < 0.001). 
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Conclusion: Quantifying heterogeneous COPD manifestations as anomaly offers 

advantages over supervised methods and was found to be predictive for lung function 

impairment and morphology deterioration. 

Clinical relevance statement: Using deep learning, lung manifestations of COPD can be 

identified as deviations from normal-appearing chest CT and attributed an anomaly score 

which is consistent with decreased pulmonary function, emphysema, and air trapping. 

Key points: • A self-supervised DL anomaly detection method discriminated low-risk 

individuals and COPD subjects, outperforming classic DL methods on two datasets 

(COPDGene AUC = 84.3%, COSYCONET AUC = 76.3%). • Our contrastive task exhibits 

robust performance even without the inclusion of expiratory images, while voxel-based 

methods demonstrate significant performance enhancement when incorporating 

expiratory images, in the COPDGene dataset. • Anomaly scores improved the fitting of 

linear mixed effects models in predicting clinical parameters and imaging alterations (p < 

0.001) and were directly associated with clinical outcomes (p < 0.001). 

Keywords: Artificial intelligence; Chronic obstructive pulmonary disease; Computed 

tomography; Deep learning. 
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Abstract 

Background: The Apple Watch is not a medical device per se; it is a smart wearable device 

that is increasingly being used for health monitoring. Evidence exists that the Apple Watch 

Series 6 can reliably measure blood oxygen saturation (SpO2) in patients with chronic 

obstructive pulmonary disease under controlled circumstances. 

Objective: This study aimed to better understand older adults' acceptance of the Watch as 

a part of telemonitoring, even with these advancements. 

Methods: This study conducted content analysis on data collected from 10 older adults 

with chronic obstructive pulmonary disease who consented to wear the Watch. 

Results: Using the Extended Unified Theory of Acceptance and Use of Technology model, 

results showed that participants experienced potential health benefits; however, the 

inability of the Watch to reliably measure SpO2 when in respiratory distress was 

concerning. Participants' level of tech savviness varied, which caused some fear and 

frustration at the start, yet all felt supported by family and would have explored more 

features if they owned the Watch. All agreed that the Watch is mainly a medical tool and 

not a gadget. 

Conclusions: To conclude, although the Watch may enhance their physical health and 

well-being, results indicated that participants are more likely to accept the Watch if it 

ultimately proves to be useful when experiencing respiratory distress. 

Keywords: Apple Watch; chronic obstructive pulmonary disease; digital health; older 

adults; qualitative descriptive; technology acceptance; telemonitoring. 
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COPD is a highly prevalent, chronic and irreversible obstructive airway disease without 

curative treatment. Standard therapeutic strategies, both non-pharmacological and 

pharmacological, have only limited effects on lung function parameters of patients with 

severe disease. Despite optimal pharmacological treatment, many patients with severe 

COPD still have a high burden of dyspnoea and a poor quality of life. If these patients have 

severe lung emphysema, with hyperinflation as the driver of symptoms and exercise 

intolerance, lung volume reduction may be an effective treatment with a significant impact 

on lung function, exercise capacity and quality of life. Currently, different lung volume 

reduction approaches, both surgical and bronchoscopic, have shown encouraging results 

and have been implemented in COPD treatment recommendations. Nevertheless, choosing 

the optimal lung volume reduction strategy for an individual patient remains challenging. 

Moreover, there is still room for improving durability of effect and safety in all available 

procedures. Ongoing and innovative research is essential to push this field forwards. This 

review provides an overview of results and limitations of the current lung volume reduction 

options for patients with severe lung emphysema and hyperinflation. 
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Abstract 

Treatable traits is a personalized approach to the management of respiratory disease. The 

approach involves a multidimensional assessment to understand the traits present in 

individual patients. Traits are phenotypic and endotypic characteristics that can be 

identified, are clinically relevant and can be successfully treated by therapy to improve 

clinical outcomes. Identification of traits is followed by individualized and targeted 

treatment to those traits. First proposed for the management of asthma and chronic 

obstructive pulmonary disease (COPD) the approach is recommended in many other areas 

of respiratory and now immunology medicine. Models of care for treatable traits have 

been proposed in different diseases and health care setting. In asthma and COPD traits are 

identified in three domains including pulmonary, extrapulmonary and 

behavioural/lifestyle/risk-factors. In bronchiectasis and interstitial lung disease, a fourth 

domain of aetiological traits has been proposed. As the core of treatable traits is 

personalized and individualized medicine; there are several key aspects to treatable traits 

models of care that should be considered in the delivery of care. These include person 

centredness, consideration of patients' values, needs and preferences, health literacy and 
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engagement. We review the models of care that have been proposed and provide 

guidance on the engagement of patients in this approach to care. 

Keywords: airway disease; asthma; chronic respiratory disease; model of care; treatable 

traits. 
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Abstract 

Background: Fatigue, a prevalent complex symptom among patients with chronic 

obstructive pulmonary disease (COPD), is considered an important clinical indicator of 

disease severity. However, the underlying mechanisms of COPD-related fatigue are not 

fully understood. 

Objectives: This analysis explored the relationships between peripheral inflammatory 

markers and COPD-related fatigue in people with moderate to severe COPD. 

Methods: This is a secondary analysis of a longitudinal observational study of individuals 

with COPD examining the biological causes and functional consequences of depression. 

The data used in this study were collected at baseline. Systemic inflammation markers 

included C-reactive protein (CRP) and three pro-inflammatory cytokines consisting of 

interleukin-6 (IL-6), IL-8, and tumor necrosis factor-α. COPD-related fatigue was self-

reported using the Chronic Respiratory Questionnaire. Covariates included age; gender; 

smoking status; disease severity; symptoms of depression, anxiety, and pain; and social 

support. Multivariable linear regression analyses were conducted. 

Results: The sample included 300 adults living with COPD; 80% were male, and the 

average age was 67.6 years. Modest correlations were found between two systemic 

inflammatory markers (CRP and IL-8) and COPD-related fatigue. CRP was the only 

inflammatory marker significantly associated with fatigue symptoms after adjusting for 

covariates in multivariable analyses. Depression, pain, and education level were also 

significant predictors of COPD-related fatigue. 

Discussion: The findings suggest that altered immune response based on CRP may 

contribute to COPD-related fatigue. Management of depression and pain may work as an 

effective treatment strategy for COPD-related fatigue. Further longitudinal studies with a 

broader range of inflammatory markers and multidimensional measures of fatigue 

symptoms are warranted. 
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Cilia are organelles emanating from the cell surface, consisting of an axoneme of 

microtubules that extends from a basal body derived from the centrioles. They are either 

isolated and nonmotile (primary cilia), or grouped and motile (motile cilia). Cilia are at the 

centre of fundamental sensory processes and are involved in a wide range of human 

disorders. Pulmonary cilia include motile cilia lining the epithelial cells of the conductive 

airways to orchestrate mucociliary clearance, and primary cilia found on nondifferentiated 

epithelial and mesenchymal cells acting as sensors and cell cycle keepers. Whereas cilia are 

essential along the airways, their regulatory molecular mechanisms remain poorly 

understood, resulting in a lack of therapeutic strategies targeting their structure or 

functions. This review summarises the current knowledge on cilia in the context of lung 

homeostasis and COPD to provide a comprehensive overview of the (patho)biology of cilia 

in respiratory medicine with a particular emphasis on COPD. 
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Abstract 

Background: Reduced mobility is a central feature of COPD. Assessment of mobility 

outcomes that can be measured digitally (digital mobility outcomes (DMOs)) in daily life 

such as gait speed and steps per day is increasingly possible using devices such as 

pedometers and accelerometers, but the predictive value of these measures remains 

unclear in relation to key outcomes such as hospital admission and survival. 
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Methods: We conducted a systematic review, nested within a larger scoping review by the 

MOBILISE-D consortium, addressing DMOs in a range of chronic conditions. Qualitative 

and quantitative analysis considering steps per day and gait speed and their association 

with clinical outcomes in COPD patients was performed. 

Results: 21 studies (6076 participants) were included. Nine studies evaluated steps per day 

and 11 evaluated a measure reflecting gait speed in daily life. Negative associations were 

demonstrated between mortality risk and steps per day (per 1000 steps) (hazard ratio (HR) 

0.81, 95% CI 0.75-0.88, p<0.001), gait speed (<0.80 m·s-1) (HR 3.55, 95% CI 1.72-7.36, 

p<0.001) and gait speed (per 1.0 m·s-1) (HR 7.55, 95% CI 1.11-51.3, p=0.04). Fewer steps per 

day (per 1000) and slow gait speed (<0.80 m·s-1) were also associated with increased 

healthcare utilisation (HR 0.80, 95% CI 0.72-0.88, p<0.001; OR 3.36, 95% CI 1.42-7.94, 

p=0.01, respectively). Available evidence was of low-moderate quality with few studies 

eligible for meta-analysis. 

Conclusion: Daily step count and gait speed are negatively associated with mortality risk 

and other important outcomes in people with COPD and therefore may have value as 

prognostic indicators in clinical trials, but the quantity and quality of evidence is limited. 

Larger studies with consistent methodologies are called for. 
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Abstract 

Objective: Individuals with psychosis present a greater prevalence of chronic lung 

diseases, including Chronic Obstructive Pulmonary Disease (COPD). These chronic 

respiratory diseases are preceded by early lung function alterations; such as preserved ratio 

impaired spirometry (PRISm) or normal spirometry but low diffusion capacity of the lung 

for carbon monoxide (DLCO). However, there is no previous evidence on these lung 

function alterations in psychosis. The aim of this study is to evaluate the risk of having 

spirometry and DLCO alterations in subjects with psychosis compared with a control 

group. 
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Methods: Cross-sectional study on a cohort of 170 individuals including 96 subjects with 

psychosis and 74 sex-age-and smoking habit matched healthy controls. All subjects were 

under 60 years-old, and without COPD or asthma. Respiratory function was evaluated 

through spirometry. Clinical characteristics and DLCO values were recorded. 

Results: Patients with psychosis showed lower spirometry results, both in terms of 

absolute and percentage of Forced Vital Capacity (FVC) and Forced Expiratory Volume in 

one second (FEV1). Absolute and percentage levels of diffusion were also lower in patients 

with psychosis. The percentage of individuals with DLCO<80% was higher among patients 

with psychosis (75% vs. 40%, p < 0.001). And the prevalence of PRISm was higher among 

patients with psychosis (10.4% vs. 1.4%, p < 0.001). Multivariate logistic regression analysis 

indicated that psychosis was an independent predictor of DLCO<80% (OR 5.67, CI95% 

1.86-17.27). 

Conclusion: Patients with psychosis and females had early alterations in lung function. 

These results suggest that early screening for lung disease should be encouraged in 

psychosis. 

Keywords: COPD; Epidemiology; Psychosis; Respiratory function tests. 
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Abstract 

Background and objective: Chronic Obstructive Pulmonary Disease (COPD) is one of the 

world's worst diseases; its early diagnosis using existing methods like statistical machine 

learning techniques, medical diagnostic tools, conventional medical procedures, and other 

methods is challenging due to misclassification results of COPD diagnosis and takes a long 

time to perform accurate prediction. Due to the severe consequences of COPD, detection 

and accurate diagnosis of COPD at an early stage is essential. This paper aims to design 

and develop a multimodal framework for early diagnosis and accurate prediction of COPD 

patients based on prepared Computerized Tomography (CT) scan images and lung 

sound/cough (audio) samples using machine learning techniques, which are presented in 

this study. 

Method: The proposed multimodal framework extracts texture, histogram intensity, 

chroma, Mel-Frequency Cepstral Coefficients (MFCCs), and Gaussian scale space from the 

prepared CT images and lung sound/cough samples. Accurate data from All India Institute 

Medical Sciences (AIIMS), Raipur, India, and the open respiratory CT images and lung 

sound/cough (audio) sample dataset validate the proposed framework. The discriminatory 

features are selected from the extracted feature sets using unsupervised ML techniques, 

and customized ensemble learning techniques are applied to perform early classification 

and assess the severity levels of COPD patients. 
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Results: The proposed framework provided 97.50%, 98%, and 95.30% accuracy for early 

diagnosis of COPD patients based on the fusion technique, CT diagnostic model, and 

cough sample model. 

Conclusion: Finally, we compare the performance of the proposed framework with existing 

methods, current approaches, and conventional benchmark techniques for early diagnosis. 

Keywords: Chronic Obstructive Pulmonary Disease (COPD); Classification; Computed 

Tomography (CT); Deep learning; Lung sound; Texture. 
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Abstract 

Purpose of review: Chronic bronchitis is a phenotype of chronic obstructive pulmonary 

disease (COPD), characterized by chronic cough and sputum production, associated with 

an increased rate of COPD exacerbations and hospital admissions, a more rapid decline in 

lung function and reduced life expectancy. Despite optimal medical therapy, chronic 

bronchitis remains difficult to treat. Interventional bronchoscopic procedures offer novel 

therapeutic approaches to this highly symptomatic condition. 

Recent findings: A characteristic feature of chronic bronchitis is the presence of an 

abnormal epithelium with excessive mucus producing cells, parasympathetic overactivity, 

and airway inflammation. Metered cryospray and bronchial rheoplasty are designed to 

target this abnormal epithelium to reduce mucus production and inflammation. Targeted 

lung denervation aims to reduce parasympathetic overactivity, which may drive mucus 

hypersecretion. Here, we review the available evidence to determine the safety and efficacy 

across the bronchoscopic interventions. 

Summary: Interventional bronchoscopy is a rapidly expanding field and its application in 

the treatment of chronic bronchitis has been recognized by the Global initiative for chronic 

Obstructive Lung Disease (GOLD). The outcomes from the latest clinical trials will guide 

future treatment approaches in patients with difficult to treat chronic bronchitis. 

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved. 
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Abstract 

Objectives: In patients with chronic obstructive pulmonary disease (COPD), non-adherence 

remains challenging to achieve optimal disease control. Our study aimed to determine the 

impact of pharmacist-led educational interventions on COPD management, focusing 

mainly on medication adherence. 
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Methods: We conducted a 1-month open-labeled, randomized, controlled study at Ba Ria 

Hospital, Vietnam. COPD outpatients were randomly assigned to the intervention group or 

control group. Pharmacist-delivered education emphasized medication adherence, disease, 

and medication knowledge. The primary outcome was the between-group difference in 

medication adherence after the intervention, as assessed by the general medication 

adherence scale (GMAS). 

Results: Of 181 recruited patients, 180 completed the follow-up. After the intervention, the 

results indicated a significant improvement in medication adherence rate between the two 

groups (90.1% vs. 66.3%, p < 0.001). Patient behavior was the most common barrier to 

non-adherence but was effectively reduced at the endpoint. The Modified Medical 

Research Council (mMRC) scale of dyspnea and inhalation technique also improved 

significantly in intervention patients. 

Conclusions: Pharmacist intervention can considerably improve medication adherence and 

knowledge of COPD patients. 

Practice implications: This study promotes the value of clinical pharmacists in patient 

education to achieve better adherence and enhance population health, especially in 

resource-limited nations like Vietnam. 

Keywords: COPD; Medication adherence; Pharmacist intervention; Randomized controlled 

study; Vietnam. 
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Abstract 

We have previously shown that the long-acting β2-adrenergic receptor (β2-AR) agonist 

formoterol induced recovery from acute kidney injury in mice. To determine whether 

formoterol protected against diabetic nephropathy, the most common cause of end-stage 

kidney disease (ESKD), we used a high-fat diet (HFD), a murine type 2 diabetes model, and 

streptozotocin, a murine type 1 diabetes model. Following formoterol treatment, there was 

a marked recovery from and reversal of diabetic nephropathy in HFD mice compared with 

those treated with vehicle alone at the ultrastructural, histological, and functional levels. 

Similar results were seen after formoterol treatment in mice receiving streptozotocin. To 

investigate effects in humans, we performed a competing risk regression analysis with 

death as a competing risk to examine the association between Veterans with chronic 

kidney disease (CKD) and chronic obstructive pulmonary disease (COPD), who use β2-AR 

agonists, and Veterans with CKD but no COPD, and progression to ESKD in a large national 

cohort of Veterans with stage 4 CKD between 2011 and 2013. Veterans were followed until 

2016 or death. ESKD was defined as the initiation of dialysis and/or receipt of kidney 

transplant. We found that COPD was associated with a 25.6% reduction in progression 

from stage 4 CKD to ESKD compared with no COPD after adjusting for age, diabetes, sex, 

race-ethnicity, comorbidities, and medication use. Sensitivity analysis showed a 33.2% 

reduction in ESKD in Veterans with COPD taking long-acting formoterol and a 20.8% 

reduction in ESKD in Veterans taking other β2-AR agonists compared with those with no 
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COPD. These data indicate that β2-AR agonists, especially formoterol, could be a treatment 

for diabetic nephropathy and perhaps other forms of CKD.NEW & 

NOTEWORTHY Diabetic nephropathy is the most common cause of ESKD. Formoterol, a 

long-acting β2-adrenergic receptor (β2-AR) agonist, reversed diabetic nephropathy in 

murine models of type 1 and 2 diabetes. In humans, there was an association with 

protection from progression of CKD in patients with COPD, by means of β2-AR agonist 

intake, compared with those without COPD. These data indicate that β2-AR agonists, 

especially formoterol, could be a new treatment for diabetic nephropathy and other forms 

of CKD. 

Keywords: diabetes; nephropathy; β-agonist. 
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Abstract 

Background: Gastroesophageal reflux (GER) is known to be associated with chronic lung 

diseases. The driving force of GER is the transdiaphragmatic pressure (Pdi) generated 

mainly by costal and crural diaphragm contraction. The latter also enhances the 

esophagogastric junction (EGJ) pressure to guard against GER. 

Methods: The relationship between Pdi and EGJ pressure was determined using high 

resolution esophageal manometry in patients with interstitial lung disease (ILD, n = 26), 

obstructive lung disease (OLD, n- = 24), and healthy subjects (n = 20). 

Key results: The patient groups did not differ with respect to age, gender, BMI, and 

pulmonary rehabilitation history. Patients with ILD had significantly higher Pdi but lower 

EGJ pressures as compared to controls and OLD patients (p < 0.001). In control subjects, 

the increase in EGJ pressure at all-time points during inspiration was greater than Pdi. In 

contrast, the EGJ pressure during inspiration was less than Pdi in 14 patients with ILD and 7 

patients with OLD. The drop in EGJ pressure was usually seen after the peak Pdi in ILD 

group (p < 0.0001) and before the peak Pdi in OLD group, (p = 0.08). Nine patients in the 

ILD group had sliding hiatus hernia, compared to none in control subjects (p = 0.003) and 

two patients in the OLD, (p = 0.04). 

Conclusions and inferences: A higher Pdi and low EGJ pressure, and dissociation between 

Pdi and EGJ pressure temporal relationship suggests selective dysfunction of the crural 

diaphragm in patients with chronic lung diseases and may explain the higher prevalence of 

GERD in ILD as seen in previous studies. 

Keywords: crural diaphragm; esophagogastric junction; gastroesophageal reflux; hiatus 

hernia; lower esophageal sphincter; transdiaphragmatic pressure gradient. 
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Inhaled corticosteroids (ICS) are the most commonly used anti-inflammatory drugs for the 

treatment of COPD. COPD has been previously described as a "corticosteroid-resistant" 

condition, but current clinical trial evidence shows that selected COPD patients, namely 

those with increased exacerbation risk plus higher blood eosinophil count (BEC), can 

benefit from ICS treatment. This review describes the components of inflammation 

modulated by ICS in COPD and the reasons for the variation in response to ICS between 

individuals. There are corticosteroid-insensitive inflammatory pathways in COPD, such as 

bacteria-induced macrophage interleukin-8 production and resultant neutrophil 

recruitment, but also corticosteroid-sensitive pathways including the reduction of type 2 

markers and mast cell numbers. The review also describes the mechanisms whereby ICS 

can skew the lung microbiome, with reduced diversity and increased relative abundance, 

towards an excess of proteobacteria. BEC is a biomarker used to enable the selective use of 

ICS in COPD, but the clinical outcome in an individual is decided by a complex interacting 

network involving the microbiome and airway inflammation. 

Copyright ©The authors 2023. 
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Abstract 

Aim: To investigate the association between periodontal diseases, airflow limitation and 

incident chronic obstructive pulmonary disease (COPD) in a large-scale prospective UK 

Biobank cohort. 

Materials and methods: Our approach comprised a cross-sectional study and a 

prospective cohort. Periodontal diseases were determined based on the participants' self-

reported dental symptoms, including painful gums, bleeding gums and loose teeth. 

Logistic regression and Cox proportional hazards models were used to evaluate the 

association of periodontal diseases with airflow limitation and incident COPD in the cross-

sectional study and the prospective cohort, respectively. 

Results: The cross-sectional study involved 495,610 participants. Multivariable analysis 

found that periodontal diseases were significantly associated with airflow limitation (odds 

ratio = 1.036, 95% confidence interval [CI]: 1.015-1.059). The cohort study included 379,266 

participants with a median follow-up period of 12.68 years. An elevated risk of incident 

COPD was associated with the presence of periodontal diseases (hazard ratio: 1.248, 95% 
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CI: 1.174-1.326). The effect was consistent among subgroups, including baseline age (≤65 

or >65 years), sex, smoking status and diabetes mellitus. 

Conclusions: Periodontal diseases are associated with airflow limitation and elevated 

COPD incidence. Maintaining good periodontal health in patients with chronic bronchitis 

and emphysema may help prevent the onset of COPD. 

Keywords: UK Biobank; airflow limitation; chronic obstructive pulmonary disease; 

periodontal diseases; risk factor. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a major incurable health burden, ranking 

as the third leading cause of death worldwide, mainly driven by cigarette smoking. COPD is 

characterised by persistent airway inflammation, lung function decline and premature 

ageing with the presence of pulmonary senescent cells. This review proposes that cellular 

senescence, a state of stable cell cycle arrest linked to ageing, induced by inflammation 

and oxidative stress in COPD, extends beyond the lungs and affects the systemic 

circulation. This pulmonary senescent profile will reach other organs via extracellular 

vesicles contributing to brain inflammation and damage, and increasing the risk of 

neurological comorbidities, such as stroke, cerebral small vessel disease and Alzheimer's 

disease. The review explores the role of cellular senescence in COPD-associated brain 

conditions and investigates the relationship between cellular senescence and circadian 

rhythm in COPD. Additionally, it discusses potential therapies, including senomorphic and 

senolytic treatments, as novel strategies to halt or improve the progression of COPD. 

Keywords: accelerated ageing; cellular senescence; chronic obstructive pulmonary disease; 

circadian rhythm; neurodegeneration. 
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Abstract 

Background: People with chronic obstructive pulmonary disease (COPD) occasionally 

develop acute exacerbation of COPD-a potentially fatal condition. Psychological distress 

was associated with acute exacerbation of COPD. However, the evidence on the effect of 

psychological distress on acute exacerbation of COPD remains unclear. 

Objective: The aim of this study was to explore the influence of psychological distress on 

acute exacerbation of COPD and its consequences. 

Methods: The current review was conducted in accordance with Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses guidelines using three databases (PubMed, 

CINAHL, and PsyINFO) that were searched to identify relevant articles. Pooled risk ratios 

and 95% confidential interval were calculated from the included studies' data with random-
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effect methods to estimate the effect of psychological distress on acute exacerbation of 

COPD and its consequences. 

Results: Nineteen articles were included in the review. Most revealed that psychological 

distress was significantly associated with increased risk of acute exacerbation of COPD and 

its consequences. The meta-analyses showed that psychological distress increased risk of 

acute exacerbation of COPD, COPD-related hospitalization, and death. 

Conclusion: Psychological distress had negative effects on acute exacerbation of COPD 

and its consequences. The results of the meta-analyses show that persons with COPD and 

psychological distress had a greater risk of acute exacerbation of COPD, hospitalization, 

and death. 
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Abstract 

Cerebrovascular responses were compared between COPD and non-COPD participants. 

The association between COPD severity and cognitive function was also investigated. 

Cerebral blood velocity in the middle cerebral artery, blood pressure, and end-tidal 

CO2 were recorded at rest, followed by a brain activation paradigm, and an inhaled gas 

mixture (5% CO2) to assess cerebral autoregulation (CA), neurovascular coupling (NVC) and 

cerebrovascular reactivity to carbon dioxide (CVRCO2), respectively. Pulmonary function, 

blood gas analysis (COPD) and cognitive function (MoCA test) were also performed. No 

difference in baseline (systemic and cerebral parameters) and CA was found between 20 

severe COPD and 21 non-COPD. Reduced NVC and CVRCO2 test were found in the COPD 

group. Lower pulmonary function was positively correlated with CA, NVC and CVRCO2 in 

COPD patients. Cognitive impairment (MoCA<26) was associated with lower NVC 

responses (COPD and non-COPD) and lower pulmonary function (COPD). Both 

mechanisms, CVRCO2 and NVC, were lower in COPD patients. Moreover, disease severity and 

cognitive impaired were associated with worse cerebrovascular regulation. 

Keywords: Cerebral autoregulation; Cerebral blood flow; Cerebrovascular reactivity; 

Chronic obstructive pulmonary disease; Cognitive impairment; Neurovascular coupling. 
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Abstract 

Many lung diseases, first, tumors, are smoking-related, and it is very likely to find more 

than one pattern in the same patient. Airspace enlargement with fibrosis (AEF) is one of 

them, but it has not been deeply understood or studied yet. In fact, we think that it might 

still be wrongly assimilated with other conditions that have different radiological features 

altogether and different prognoses. This pictorial essay is aimed at pointing out AEF so 

that radiologists and pulmonologists get acquainted with it and use the proper 

terminology, as AEF might not be that rare. 
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Abstract 

The aryl hydrocarbon receptor (AhR) is a ligand-dependent transcription factor that has 

wide-ranging roles, including regulation of inflammation and homeostasis. AhR is not a 

cell-surface receptor but exists in a cytoplasmic complex that responds to a wide variety of 

structurally dissimilar endogenous, microbial, and environmental ligands. The ubiquitous 

expression of AhR, its ability to be activated by a wide range of ligands, and its capacity to 

act as a master regulator for gene expression and homeostasis make it a promising new 

therapeutic target. Clinical trials of tapinarof cream have now validated AhR agonism as a 
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therapeutic approach that can deliver significant efficacy for treating inflammatory skin 

diseases, including psoriasis and atopic dermatitis (AD). Tapinarof cream 1%, is a first-in-

class, non-steroidal, topical, AhR agonist with a pharmacokinetic profile that results in 

localized exposure at sites of disease, avoiding systemic safety concerns, drug interactions, 

or off-target effects. Psoriasis and AD both involve epidermal inflammation, cellular 

immune responses, dysregulation of skin barrier protein expression and oxidative stress. 

Based on the clinical effectiveness of tapinarof cream for treating inflammatory skin 

diseases, we review how targeting AhR may offer a significant opportunity in other 

conditions that share key aspects of pathogenesis, including asthma, inflammatory bowel 

disease, eosinophilic esophagitis, ophthalmic, and nervous system diseases. 

Keywords: Aryl hydrocarbon receptor; atopic dermatitis; inflammatory disorders; psoriasis; 

tapinarof cream. 
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Abstract 

Background: Respiratory syncytial virus (RSV) infection has been identified to serve as the 

primary cause of acute lower respiratory infectious diseases in children under the age of 

one and a significant risk factor for the emergence and development of pediatric recurrent 

wheezing and asthma, though the exact mechanism is still unknown. 

Methods and results: In this study, we discuss the key routes that lead to recurrent 

wheezing and bronchial asthma following RSV infection. It is interesting to note that 

following the coronavirus disease 2019 (COVID-19) epidemic, the prevalence of RSV 

changes significantly. This presents us with a rare opportunity to better understand the 

associated mechanism for RSV infection, its effects on the respiratory system, and the 

immunological response to RSV following the COVID-19 epidemic. To better understand 

the associated mechanisms in the occurrence and progression of pediatric asthma, we 

thoroughly described how the RSV infection directly destroys the physical barrier of airway 

epithelial tissue, promotes inflammatory responses, enhances airway hyper-responsiveness, 

and ultimately causes the airway remodeling. More critically, extensive discussion was also 

conducted regarding the potential impact of RSV infection on host pulmonary immune 

response. 

Conclusion: In conclusion, this study offers a comprehensive perspective to better 

understand how the RSV infection interacts in the control of the host's pulmonary immune 

system, causing recurrent wheezing and the development of asthma, and it sheds fresh 

light on potential avenues for pharmaceutical therapy in the future. 

Keywords: COVID-19 pandemic; Immune escape; Pediatric asthma; Recurrent wheezing; 

Respiratory syncytial virus. 
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Introduction: Interleukin (IL)-4 and IL-13 are considered key drivers of type 2 

inflammatory diseases. Dupilumab is a fully human monoclonal antibody that blocks the 

shared receptor component for IL-4 and IL-13, thus inhibiting signaling of both 

cytokines.Case study: We report a case of a patient with uncontrolled severe asthma and 

other T2 inflammatory diseases (atopic dermatitis, chronic rhinosinusitis with nasal 

polyposis and eosinophilic esophagitis) treated with dupilumab. 

Results: After one year of treatment, dupilumab improved asthma control together with 

lung function parameters and airway inflammation. Additionally, a positive impact on 

quality of life (QoL), evaluated by validated questionnaires, across all the diseases was 

observed. 

Conclusion: In this case report, a positive and objectively measurable of global 

improvement on QoL across all four T2 comorbidities was observed after treatment with 

dupilumab, demonstrating the important role of IL-4 and IL-13 and the existence of a 

unifying pathological mechanism in T2 diseases. 

Keywords: Dupilumab; atopic dermatitis; chronic rhinosinusitis with nasal polips; 

eosinophilic esophagitis; severe asthma. 
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Abstract 

Background: Domiciliary spirometry (DS) is a novel tool that is widely employed in the 

assessment of respiratory disease. We assessed real-world feasibility, effectiveness and 

value of a physiologist-led home spirometry programme in patients with treatment-

refractory severe asthma. 

Methods: Patients were referred and provided with a hand-held DS device. Patients 

completed baseline measurements in a physiologist-led virtual clinic and were instructed 

to provide further values during any periods of respiratory symptoms. Outcome measures 

included prevalence of new obstructed events, DS adherence and uptake of this approach. 

Results: 112 patients were enrolled from November 2020 to January 2023. 102 individuals, 

mean±sd age 44±13 years (86% female) with median (IQR) forced expiratory volume in 1 s 

% predicted 88% (77-97%), successfully recorded baseline spirometry values. During 

follow-up (24 months), 11 (11%) were identified with new obstructive spirometry and were 

subsequently able to be commenced on biologic therapy. Patient engagement was poor 

with median (IQR) of 4 (2-6) attempts of contact made before baseline values were 

recorded, and 2 (1-3) attempts required to record technically acceptable values. Continued 

DS use was suboptimal; 34% failed to use their device after baseline and only 10% 

continued at the end of the study period. The cost of DS measurements was greater than a 

single hospital-based visit but enables multiple event capture. 

Conclusion: Overall, DS measurement uptake was poor, with a minority of patients 

continuing to use the device at the end of the study period. However, for those that 

engage, DS provides an alternative approach to traditional hospital-based spirometry 

measurements that can alter clinical management. 
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Abstract 

Background: Older adults with asthma have the greatest burden and worst outcomes, and 

there is increasing evidence that chronic cough (CC) is associated with asthma severity and 

poor prognosis. However, the clinical characteristics of older adult patients with both 

asthma and CC remain largely unknown. 

Methods: Participants with stable asthma underwent two cough assessments within 3 

months to define the presence of CC. Patients were divided into four groups based on CC 

and age (cut-off ≥60 years). Multidimensional assessment was performed at baseline, 

followed by a 12-month follow-up to investigate asthma exacerbations. Logistic regression 

models were used to explore the interaction effect of CC and age on asthma control and 

exacerbations. 

Results: In total, 310 adult patients were prospectively recruited and divided into four 

groups: older CC group (n=46), older non-CC group (n=20), younger CC group (n=112) 

and younger non-CC group (n=132). Compared with the younger non-CC group, the older 

CC group had worse asthma control and quality of life and increased airflow obstruction. 

The older CC group showed an increase in moderate-to-severe exacerbations during the 

12-month follow-up. There was a significant interaction effect of CC and ageing on the 

increased moderate-to-severe exacerbations (adjusted risk ratio 2.36, 95% CI 1.47-3.30). 

Conclusion: Older asthma patients with CC have worse clinical outcomes, including worse 

asthma control and quality of life, increased airway obstruction and more frequent 

moderate-to-severe exacerbations, which can be partly explained by the interaction 

between CC and ageing. 
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Abstract 

Introduction: Obesity increases the risk of asthma; however, whether metabolic syndrome 

(MS), with obesity being one of its five components, is also associated with increased 

asthma risk remains unclear. Objective: To investigate the association between the risk of 

asthma and obesity, MS, and each component of MS. Methods: We performed a cross-

sectional study of 41,480 Korean adults by using data from the 2007-2016 Korean National 

Health and Nutrition Examination Survey. Asthma was defined as a history of physician-

diagnosed asthma or wheezing sound within the past 12 months. Results: The adjusted 

odds ratio (OR) for asthma was significantly increased in participants with obesity (OR 1.30 

[95% confidence interval {CI}, 1.27-1.33]; p < 0.0001) and MS (OR 1.23 [95% CI, 1.20-1.25]; 

p < 0.0001). Obesity and MS showed an additive effect (OR 1.38 [95% CI, 1.34-1.41]; p < 

0.001), followed by obesity(+)MS(-) (OR 1.28 [95% CI, 1.25-1.31]; p < 0.001) and obesity(-

)MS(+) (OR 1.14 [95% CI, 1.10-1.18]; p < 0.001). Among each metabolic component, only 

abdominal obesity (OR 1.28 [95% CI, 1.24-1.32]; p < 0.001) and hypertension (OR 1.16 [95% 

CI, 1.12-1.20]; p < 0.001) significantly increased the risk of asthma. Unlike the female 
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patients (OR 1.39 [95% CI, 1.35-1.43]; p < 0.001), having MS showed a lower risk of asthma 

in the male patients (OR 0.79 [95% CI, 0.75-0.82]; p < 0.001). Conclusion: The risk of 

asthma was highest when both obesity and MS were present, followed by obesity alone 

and MS alone. Abdominal obesity and hypertension were associated with an increased 

asthma risk, and there was a sex difference that MS lowered the risk of asthma in Korean 

male patients. 
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Background: Measurement of airway inflammation is an important step to determine 

phenotype of asthma and allergic rhinitis (AR). Objective: To assess the level of nitric oxide 

in exhaled air (FeNO), nasal fraction of nitric oxide (nasal NO), their relationship with 

clinical control and blood eosinophils in patients with steroid-naive mild and moderate 

asthma and AR. Methods: One hundred forty-seven patients (65 men), ages 26-49.5 years 

(mean age, 32 years) with AR (n = 81) or AR and concomitant asthma (n = 46) and 20 

healthy subjects were included in a single-center cohort study. All the patients underwent 

spirometry with reversibility test. Control of asthma and AR was assessed by using the 

Asthma Control Questionnaire and the visual analog scale, respectively. Levels of FeNO 

and nasal NO were measured by chemiluminescent analyzer, peripheral blood eosinophils 

were counted by automatic analyzer. Results: The FeNO level was significantly elevated in 

the patients with asthma and concomitant AR compared with the healthy subjects and was 

associated with control of both asthma and AR. There was no correlation between nasal 

NO and control of AR. Receiver operating characteristic analysis revealed that the level of 

eosinophils of 150 cells/μL may be a cutoff for lower airway eosinophilic inflammation. 

Blood eosinophils count was unable to distinguish eosinophilic and non-eosinophilic upper 

airway inflammation. Conclusion: We confirm that FeNO but not nasal NO is a marker of 

eosinophilic airway inflammation in patients with mild-moderate steroid-naive AR and 

concomitant asthma. A blood eosinophil level of ≥150 cells/µL may be a simple marker of 

eosinophilic airway inflammation in patients with asthma. However, its low specificity 

requires repeated measurements and use in combination with other biomarkers. 
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Abstract 

Background: Mask use is recommended to reduce the transmission of severe acute 

respiratory syndrome coronavirus 2. The safety of mask use in adults and children with 

asthma is unknown. Objective: The objective of this study is to evaluate the effect of mask 

use on peripheral oxygen saturation (SpO₂) in those with and those without 

asthma. Methods: A two-stage cross-sectional study was performed. In the first stage, the 

SpO₂ concentration in adults and children with and without asthma was measured with the 

adults and children at rest during mask use. In the second stage, children years 6-17 

performed a 6-minute walk test while wearing masks. The SpO₂ concentration was 

measured before the exercise and at 3 and 6 minutes into exercise. Subjective dyspnea was 

evaluated by using the Pediatric Dyspnea Scale (PDS). Results: In the first stage, SpO₂ 

levels in 393 subjects were analyzed. In the second stage, 50 pediatric subjects were 

included, 25 with and 25 without asthma. There was no difference in SpO₂ levels between 

those with and those without asthma in adults and children wearing masks while at rest, 

with median SpO₂ 98% in both groups. There was no difference in oxygen saturation or 

reported level of dyspnea between the children with asthma and children without asthma 

performing the 6-minute walk test while wearing masks. Median SpO₂ levels were at or 

near 99% in the asthma and non-asthma groups at all time points. Median PDS scores 

were similar between the asthma and non-asthma groups. Conclusion: Mask use did not 

affect SpO₂ in adults and children at rest or in children performing low-to-moderate 

intensity exercise. These findings were consistent in those with and without asthma. 
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Monoclonal antibodies are immunoglobulins that have a high degree of specificity (mono-

specificity) for an antigen or epitope. Monoclonal antibodies are typically derived from a 

clonal expansion of antibody producing malignant human plasma cells. The initial 

monoclonal antibodies were created by fusing spleen cells from an immunized mouse with 

human or mouse myeloma cells (malignant self-perpetuating antibody producing cells), 

and selecting out and cloning the hybrid cells (hybridomas) that produced the desired 

antibody reactivity. These initial monoclonal products were mouse antibodies and were 

very valuable in laboratory and animal research and diagnostic assays, but were 

problematic as therapeutic agents because of immune reactions to the foreign mouse 

protein. Subsequently, production of chimeric mouse-human monoclonal antibodies and 

means of further “humanizing” them and producing fully human recombinant monoclonal 

antibodies were developed. The conventions used in nomenclature of monoclonal 

antibodies indicate whether they are mouse dervied (-omab), chimeric (-ximab), 

humanized (-zumab) or fully human (-umab). 

Monoclonal antibodies have broad clinical and experimental medical uses. Many of the 

initial monoclonal antibodies used in clinical medicine were immunomodulatory agents 

with activity against specific immune cells, such as CD4 or CD3 lymphocytes, which are 

important in the pathogenesis of rejection after solid organ transplantation. Subsequently, 

monoclonal antibodies were prepared against specific cytokines (anti-cytokines), which 

https://pubmed.ncbi.nlm.nih.gov/38151730/
https://pubmed.ncbi.nlm.nih.gov/31644151/
http://www.ncbi.nlm.nih.gov/books/nbk548844/


were believed to play a role in cell and tissue damage in immunologically mediated 

diseases such as rheumatoid arthritis, alkylosing spondylitis, inflammatory bowel disease, 

multiple sclerosis and psoriasis, among others. In addition, therapeutic monoclonal 

antibodies were developed, aimed at blocking or inhibiting the activity of specific enzymes, 

cell surface transporters or signaling molecules and have been used in cancer 

chemotherapy and to treat severe viral infections. Use of monoclonal antibodies is 

currently broadening to therapy of other severe, nonmalignant conditions including 

asthma, atopic dermatitis, migraine headaches, hypercholesterolemia, osteoporosis, 

bacterial diseases (such as anthrax) and viral infections (such as COVID-19). Thus, the 

therapeutic monoclonal antibodies do not fall into a single class and have broad 

therapeutic uses. As of 2022, more than 80 therapeutic monoclonal antibodies have been 

approved for use in the United States. 

Monoclonal antibodies are generally well tolerated. Because they are large proteins 

(typically 150-200,000 daltons in size) they require parenteral, often intravenous, 

administration. Circulating proteins are metabolized by many cells, but particularly by 

hepatocytes. Proteins undergo hepatic uptake by endocytosis and are either degraded or 

recycled to the cell surface for secretion. The hepatic metabolism of antibodies often 

determines their half-life. Proteins are broken down by cellular proteases into small 

peptides and amino acids that can used to synthesize other proteins. Metabolism of 

proteins does not generate toxic intermediates and, therefore, monoclonal antibodies are 

unlikely to induce drug induced liver injury via production of toxic metabolites. On the 

other hand, the peptides that are generated by the metabolism of the exogenously 

administered protein may ultimately be presented as foreign epitopes and generate an 

immune response. In addition, the primary effect of the monoclonal antibody may 

generate a response, either immune or otherwise, that leads to an immune mediate 

hepatic injury. Finally, monoclonal antibodies that suppress the immune system may cause 

reactivation of latent infections, including tuberculosis, herpes simplex, varicella zoster 

(shingles) and hepatitis B. 
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Abstract 

Despite vaccination programs, pertussis has been poorly controlled, especially among 

older adults in Australia. This longitudinal, retrospective, observational study aimed to 

estimate the incidence and risk factors of pertussis among persons ≥50 years of age in 

Australia in the primary care setting, including those with underlying chronic obstructive 

pulmonary disease (COPD) or asthma. We used the IQVIA general practitioner electronic 

medical record database to identify patients ≥50 years of age with a clinical diagnosis of 

pertussis during 2015-2019. Pertussis incidence rates ranged from 57.6 to 91.4 per 100,000 

persons and were higher among women and highest in those 50-64 years of age. Patients 

with COPD or asthma had higher incidence rates and an increased risk for pertussis 

compared with the overall population ≥50 years of age. Our findings suggest that persons 

≥50 years of age in Australia with COPD or asthma have a higher incidence of and risk for 

pertussis diagnosis. 
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Keywords: Australia; COPD; Pertussis; asthma; bacteria; elderly; incidence; respiratory 

infections; risk factors; vaccination; vaccine-preventable diseases; whooping cough. 
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Objective: The study aimed to reach a consensus on the most relevant patient-reported 

outcomes (PROs), the corresponding measures (PROMs), and measurement frequency 

during severe asthma patient follow-up. 

Methods: Two Delphi rounds were conducted. The questionnaire was developed based on 

a systematic literature review, a focus group with patients, and a nominal group with 

experts. It assessed PROs' relevance and the appropriateness (A) and feasibility (F) of 

PROMs using a Likert scale (1=totally agree; 9=totally disagree). The consensus was 

established when ≥75% of participants agreed (1-3) or disagreed (7-9). 

Results: Sixty-three professionals (25 hospital pharmacists, 14 allergists, 13 

pulmonologists, and 11 nurses) and 5 patients answered the Delphi questionnaire. A 

consensus was reached on all PROs regarding their relevance. Experts agreed on the use of 

ACT (A:95.24%; F:95.24%), mini AQLQ (A:93.65; F:79.37%), mMRC dyspnea scale (A:85.71%; 

F:85.71%), TAI (A:92.06%; F:85.71%), MMAS (A:75.40%; F:82%), and the dispensing register 

(A:96.83%; F:92.06%). Also considered suitable were: SNOT-22 (A:90.48%; F:73.80%), PSQI 

(A:82.54; F:63.90%), HADS (A:82.54; F:64%), WPAI (A:77.78%; F:49.20%), TSQM-9 (A:79.37; 

F:70.50%) and knowledge of asthma questionnaire (A:77%; F:68.80%); however, their use in 

clinical practice was considered unfeasible. Panelists also agreed on the appropriateness of 

EQ-5D, which was finally included despite being considered unfeasible (A: 84.13%; 

F:67.20%) in clinical practice. Agreement was reached on using ACT, TAI, mMRC, and a 

dispensing register every three months; mini-AQLQ and MMAS every six months; and EQ-

5D every twelve months. 

Conclusion: This consensus paves the way toward patient-centered care, promoting the 

development of strategies supporting routine assessment of PROs in severe asthma 

management. 

Keywords: Severe asthma; patient-centered care; patient-reported outcome measures; 

patient-reported outcomes. 
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Abstract 

Mild and moderate asthma cover a wide range of asthma presentations, phenotypes and 

symptom burden, and account for the majority of people with asthma worldwide. Mild 

asthma has been difficult to define because of its heterogeneity and wide spectrum of 

impact and outcomes, including being associated with severe exacerbations. Assessment 

of mild-moderate asthma is best made by combining asthma symptom control and 

exacerbation risk as the principle means by which to determine treatment needs. 

Incontrovertible evidence and guidelines support treatment initiation with anti-

inflammatory medication, completely avoiding reliever-only treatment of mild asthma. 

Shared decision making with patients and a treatable traits approach will ensure that a 

holistic approach is taken to maximize patient outcomes. Most importantly, mild asthma 

should be regarded as a reversible, potentially curable condition, remaining in long-term 

remission through minimizing triggers and optimizing care. 

Keywords: asthma; asthma control; mild asthma treatment. 

© 2023 The Authors. Respirology published by John Wiley & Sons Australia, Ltd on behalf 

of Asian Pacific Society of Respirology. 
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Abstract 

A 72-year-old woman presented to the emergency department due to worsening dyspnea. 

She had been diagnosed with asthma a year earlier. At arrival, her oxygen saturation was 

only 84%. During lung auscultation, wheezing was noted over all lung fields. A blood test 

showed a significant increase in eosinophils in peripheral blood, highest value of 1.4 x 

10E9/L. Further investigations in the respiratory ward showed a positive MPO-ANCA, 
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which, together with clinical features of asthma, chronic rhinosinusitis with polyps, 

mononeuritis multiplex and eosinophilia, led to the diagnosis of eosinophilic 

granulomatosis with polyangiitis, or what used to be called Churg-Strauss syndrome. 

Corticosteroid treatment was initiated and subsequently tapered down when treatment 

with mepolizumab was started, which is an IL-5 inhibitor. Her symptoms quickly became 

much better. Frequent exacerbations and pulmonary symptoms became things of the past. 

Keywords: EGPA; asthma; eosinophilic granulomatosis with polyangiitis; mepolizumab. 
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Abstract 

Asthma is the most common chronic medical condition in pregnancy. Asthma 

exacerbations in pregnancy are unpredictable, and are associated with adverse maternal 

and fetal perinatal outcomes such as preterm birth and low birthweight. Goals of asthma 

management in pregnancy are to establish effective asthma control and prevent 

exacerbations. Optimising the management of asthma in pregnancy is an important goal 

of practice and future research.Treatable traits is a precision medicine paradigm proposed 

for the management of airways diseases, which holistically addresses the complexity and 

heterogeneity of airways disease. It is an individualised treatment approach that aims to 

improve outcomes. This makes treatable traits well suited for pregnant women with 

asthma, who have a high prevalence of obesity, mental health conditions, poor symptom 

perception and suboptimal asthma management skills including low treatment adherence. 

These traits are measurable and treatable. In this review, we explore current knowledge on 

the burden of asthma, maternal and perinatal consequences of asthma during pregnancy, 

the treatable traits paradigm, the prevalence of treatable traits in pregnant women with 

asthma, and consider how the treatable traits paradigm can be integrated into the 

management of asthma in pregnancy. 
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Abstract 

Treatable traits is a personalized approach to the management of respiratory disease. The 

approach involves a multidimensional assessment to understand the traits present in 

individual patients. Traits are phenotypic and endotypic characteristics that can be 

identified, are clinically relevant and can be successfully treated by therapy to improve 

clinical outcomes. Identification of traits is followed by individualized and targeted 

treatment to those traits. First proposed for the management of asthma and chronic 

obstructive pulmonary disease (COPD) the approach is recommended in many other areas 

of respiratory and now immunology medicine. Models of care for treatable traits have 

been proposed in different diseases and health care setting. In asthma and COPD traits are 

identified in three domains including pulmonary, extrapulmonary and 

behavioural/lifestyle/risk-factors. In bronchiectasis and interstitial lung disease, a fourth 

domain of aetiological traits has been proposed. As the core of treatable traits is 

personalized and individualized medicine; there are several key aspects to treatable traits 

models of care that should be considered in the delivery of care. These include person 

centredness, consideration of patients' values, needs and preferences, health literacy and 

engagement. We review the models of care that have been proposed and provide 

guidance on the engagement of patients in this approach to care. 

Keywords: airway disease; asthma; chronic respiratory disease; model of care; treatable 

traits. 
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Abstract 

Introduction: Premature infants have an increased risk of respiratory morbidity, including 

the development of recurrent wheezing. We sought to determine perinatal factors in late 

preterm infants associated with an increased risk of recurrent wheezing in the first 3 years 

of life. 

Methods: A retrospective chart review of infants born between 32 and 36 weeks 

gestational age at a tertiary hospital from 2013 to 2016 was performed. Infants with any 

co-morbid medical conditions were excluded. Recurrent wheezing was identified by two or 

more visit diagnoses for reactive airway disease, wheezing-associated respiratory infection, 

wheezing, or asthma during the first 3 years of life. Those with recurrent wheezing were 

compared to matched preterm infants who did not develop wheezing. 

Results: Three hundred and fourteen late preterm infants were included in this study; 210 

infants developed recurrent wheezing while 104 did not. Gender, sex, and race were 

comparable between both groups. Development of wheezing was associated with positive 

family history of asthma (p = .014), receiving antibiotics during the neonatal period (p < 

.001), requiring continuous positive airway pressure for <24 h (p = .019), and receiving 

supplemental oxygen during the newborn period (p = .023). 

Conclusion: This study retrospectively identified risk factors associated with development 

of wheezing in late preterm infants. Prospective studies are needed to determine whether 

these factors will predict recurrent wheeze in this patient population. 

Keywords: prematurity; recurrent wheezing. 
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Abstract 

This review will highlight portions of Dr. William Jusko's and colleagues' work that affected 

the clinical use and study of corticosteroids in acute and chronic disease management. 

Selected publications related to corticosteroid pharmacokinetics and pharmacodynamics 

from the 1970s through today were included in this review, with a focus on the 

foundational human-based studies conducted in the 1970s-1990s. Dr. Jusko contributed 

significantly to early corticosteroid pharmacology across several domains including: 1) 

foundational corticosteroid pharmacokinetic methods and parameter development, 2) 

disease state-variation in corticosteroid pharmacokinetics, 3) drug interaction effects on 

corticosteroid pharmacokinetics, and 4) early corticosteroid pharmacodynamic studies. In 
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an era where little was known about the pharmacokinetics and pharmacodynamics of 

corticosteroids, Dr. Jusko's work opened the eyes of researchers and clinicians to the 

potential for disease and drug interactions that could reduce or enhance the effects of 

corticosteroids. This significant body of work paved the way for alternative routes of 

administration that would be useful in concentrating the activity at the site of action and 

markedly reduced systemic drug exposure, minimizing the risk of adverse effects through 

application of the dose-sparing pharmacokinetic and pharmacodynamic principles. 

Keywords: Asthma; Corticosteroids; Cortisol; Cystic fibrosis; Disease management; Drug 

interactions; Methylprednisolone; Prednisolone; Prednisone; Steroid-resistant asthma; 

Transcortin. 
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Abstract 

Background: Based on the findings of current observational studies, asthma and 

inflammatory bowel disease (including Crohn's disease and ulcerative colitis) are 

associated; however, their causal association cannot be established due to methodological 

limitations. 

Objectives: we use two-sample bidirectional mendelian randomization (MR) to overcome 

the confounding factors and explore the causal link between asthma and inflammatory 

bowel disease. 

Methods: After selecting asthma and IBD-related genome-wide association studies 

(GWAS) data and screening single nucleotide polymorphisms (SNPs), MR analysis was 

performed by four methods: inverse variance weighted (IVW), MR-Egger, maximum 

likelihood, and weighted median (WM), while Cochran's Q test was used to detect 

heterogeneity and MR-Egger intercept to detect horizontal pleiotropy. Finally, we used the 

leave-one-out method and funnel plot to perform sensitivity analysis. 

Results: We screened 57, 59, and 60 SNPs in the association analysis of asthma and IBD, 

CD, and UC, respectively. The results of MR analysis showed that asthma only increased the 

risk of CD (IVW: OR = 1.1712, 95% CI = 1.0418-1.3167, P value = 0.0082; maximum 

likelihood: OR = 1.1739, 95% CI = 1.0428-1.3215, P value = 0.0080). Neither forward nor 

reverse MR analysis revealed heterogeneity or horizontal pleiotropy. Similarly, we did not 

find potential directional pleiotropy by funnel plot, and the leave-one-out method did not 

suggest a significant effect of a single SNP on the overall results. 

Conclusions: we found a negative correlation between asthma and Crohn's disease, but 

more research is needed to confirm this. 
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Abstract 

Background: Obesity is a risk factor for paediatric asthma. Obesity-mediated systemic 

inflammation correlates with metabolic dysregulation; both are associated with asthma 

burden. However, adipose tissue inflammation is not defined in obesity-related asthma. 
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Objective: Define adipose tissue inflammation and its association with metabolic measures 

in paediatric obesity-related asthma. 

Methods: Cellular profile of stromal vascular fraction from visceral adipose tissue (VAT) 

from youth with obesity-related asthma (n = 14) and obesity without asthma (n = 23) was 

analyzed using flow cytometry and correlated with metabolic measures. 

Results: Compared to youth without asthma, VAT from youth with obesity-related asthma 

was enriched for leukocytes and macrophages, including M1 and dual M1M2 cells, but did 

not differ for CD4+ lymphocytes, and endothelial cells, their progenitors, and 

preadipocytes. M1 macrophage counts positively correlated with glucose, while M1M2 

cells, CD4+ lymphocytes, and their subsets negatively correlated with high-density 

lipoprotein, in youth with obesity without asthma, but not among those with obesity-

related asthma. 

Conclusions: Enrichment of macrophage-mediated inflammation in VAT from youth with 

obesity-related asthma supports its role in systemic inflammation linked with asthma 

morbidity. Lack of correlation of VAT cells with metabolic dysregulation in youth with 

obesity-related asthma identifies a need to define distinguishing factors associated with 

VAT inflammation in obesity-related asthma. 

Keywords: adipose tissue; asthma; children; immune profile; obesity. 
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Abstract 

Rationale: Metformin is a commonly used antidiabetes medication with suggested anti-

inflammatory and antioxidative effects. Metformin use has been associated with lower risk 

of asthma exacerbations and hospitalizations in adults. Here, we aimed to evaluate how 

asthma exacerbation rates changed after adolescents and young adults were prescribed 

metformin, and to learn if those changes were related to metformin prescription 

adherence. 

Methods: Using secondary data of patients between 12 and 20 years old with asthma 

diagnosis and a metformin prescription from the Arkansas All Payers Claim Database and 

Arkansas School body mass index (BMI) database, we estimated the change in annualized 

asthma exacerbation rates after metformin prescription. We also evaluated the association 

of prescription adherence to the changes in those rates using univariate and multivariate 

regression models. 

Results: A total of 464 patients met inclusion criteria. Outpatient exacerbation rates 

decreased after metformin prescription (13.4% only before vs. 7.8% only after, p = .009), 

and the annualized rate decreased more after metformin prescription as adherence 

increased (rank r = -.165, p < .001). After adjusting for potential confounders-age, sex, BMI, 

and inhaled corticoid steroid use-the strength of the association was attenuated. 

Conclusions: Asthma exacerbation rates decreased after metformin prescription, but a 

larger sample of patients who have experienced exacerbations and including patients with 

asthma who have not been prescribed metformin is needed to better know whether these 

decreases are driven by metformin use. 

Keywords: diabetes; obesity. 
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Abstract 

Background: Asthma is a chronic respiratory disease that affects millions of children 

worldwide and can impair their quality of life and development. Inhaled glucocorticoids are 

the mainstay of asthma treatment, but some children require step-up therapy with 

additional drugs to achieve symptom control. Fluticasone propionate and salmeterol (FSC) 

has been shown to reduce asthma exacerbations and improve lung function in adults. 

However, the evidence for its efficacy and safety in children is limited. 

Objective: This study aims to provide a comprehensive basis for treatment selection by 

summarizing existing clinical randomized controlled trials (RCTs) on the efficacy of FSC 

compared to fluticasone propionate (FP) monotherapy in children with asthma who require 

step-up treatment. 

Methods: Five online databases and three clinical trial registration platforms were 

systematically searched. The effect size and corresponding 95% confidence interval (CI) 

were calculated based on the heterogeneity among the included studies. 

Results: Twelve RCTs were identified and a total of 9, 859 patients were involved. The 

results of the meta-analysis revealed that the use of FSC was associated with a greater 

reduction in the incidence of asthma exacerbations than FP alone when the dose of FP was 

the same or when the duration of treatment exceeded 12 weeks. In addition, FSC resulted 

in a greater proportion of time with asthma-free and without the use of albuterol 

compared to FP alone when the duration of treatment exceeded 12 weeks. No significant 

differences were observed between FSC and FP alone in the incidence of drug-related 

adverse events and other adverse events. 

Conclusion: Both FSC and FP alone are viable options for the initial selection of step-up 

treatment in asthmatic children. While, FSC treatment demonstrates a greater likelihood of 

reducing asthma exacerbations which is particularly important for reducing the personnel, 

social and economic burden in children requiring step-up asthma treatment. 

Keywords: Asthma; Children; Efficacy; Fluticasone propionate; Meta-analysis; Safety; 

Salmeterol; Step-up treatment. 
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Abstract 

Bronchial asthma is a heterogeneous disease characterised by chronic airway inflammation. 

A variety of immune cells such as eosinophils, mast cells, T lymphocytes, neutrophils and 

airway epithelial cells are involved in the airway inflammation and airway 

hyperresponsiveness in asthma pathogenesis, resulting in extensive and variable reversible 

expiratory airflow limitation. However, the precise molecular mechanisms underlying the 

allergic immune responses, particularly immunometabolism, remains unclear. Studies have 

detected enhanced oxidative stress, and abnormal metabolic progresses of glycolysis, fatty 
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acid and amino acid in various immune cells, inducing dysregulation of innate and 

adaptive immune responses in asthma pathogenesis. Immunometabolism mechanisms 

contain multiple signalling pathways, providing novel therapy targets for asthma. This 

review summarises the current knowledge on immunometabolism reprogramming in 

asthma pathogenesis, as well as potential therapy strategies. 

Keywords: airway hyperresponsiveness; airway inflammation; airway remodelling; asthma; 

immune cell; immune response; immunometabolism; metabolic reprogramming. 
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Abstract 

Background: Investigation for the presence of asthma comorbidities is recommended by 

the Global Initiative for Asthma because their presence can complicate asthma 

management. 

Objective: To understand the prevalence and pattern of comorbidities and multimorbidity 

in adults with severe asthma and their association with asthma-related outcomes. 

Methods: This was a cross-sectional study using data from the International Severe 

Asthma Registry from 22 countries. A total of 30 comorbidities were identified and 

categorized a priori as any of the following: (1) potentially type 2-related comorbidities, (2) 

potentially oral corticosteroid (OCS)-related comorbidities, or (3) comorbidities mimicking 

or aggravating asthma. The association between comorbidities and asthma-related 

outcomes was investigated using multivariable models adjusted for country, age at 

enrollment, and sex (ie male or female). 

Results: Of the 11,821 patients, 69%, 67%, and 55% had at least 1 potentially type 2-

related, potentially OCS-related, or mimicking or aggravating comorbidities, respectively; 

57% had 3 or more comorbidities, and 33% had comorbidities in all 3 categories. Patients 

with allergic rhinitis, nasal polyposis, and chronic rhinosinusitis experienced 1.12 (P = .003), 

1.16 (P < .001), and 1.29 times (P < .001) more exacerbations per year, respectively, than 

those without. Patients with nasal polyposis and chronic rhinosinusitis were 40% and 46% 
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more likely (P < .001), respectively, to have received long-term (LT) OCS. All assessed 

potential OCS-related comorbidities (except obesity) were associated with a greater 

likelihood of LTOCS use (odds ratios [ORs]: 1.23-2.77) and, except for dyslipidemia, with a 

greater likelihood of uncontrolled asthma (ORs: 1.29-1.68). All mimicking or aggravating 

comorbidities assessed were associated with more exacerbations (1.24-1.68 times more), 

all (except bronchiectasis) with increased likelihood of uncontrolled asthma (ORs: 1.57-

1.81), and all (except chronic obstructive pulmonary disease) with increased likelihood of 

LTOCS use (ORs: 1.37-1.57). A greater number of comorbidities was associated with worse 

outcomes. 

Conclusion: In a global study, comorbidity or multimorbidity is reported in most adults 

with severe asthma and is associated with poorer asthma-related outcomes. 

Clinical trial registration: The International Severe Asthma Registry database has ethical 

approval from the Anonymous Data Ethics Protocols and Transparency (ADEPT) committee 

(ADEPT0218) and is registered with the European Union Electronic Register of Post-

Authorization Studies (European Network Centres for Pharmacoepidemiology and 

Pharmacovigilance [ENCEPP]/DSPP/23720). The study was designed, implemented, and 

reported in compliance with the European Network Centres for Pharmacoepidemiology 

and Pharmacovigilance (ENCEPP) Code of Conduct (EMA 2014; EUPAS44024) and with all 

applicable local and international laws and regulations, and registered with ENCEPP 

(https://www.encepp.eu/encepp/viewResource.htm?id=48848). Governance was provided 

by ADEPT (registration number: ADEPT1121). 

Copyright © 2023 The Authors. Published by Elsevier Inc. All rights reserved. 
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Abstract 

We developed a machine learning algorithm to identify undiagnosed pertussis episodes in 

adolescent and adult patients with reported acute respiratory disease (ARD) using clinician 

notes in an electronic healthcare record (EHR) database. Here, we utilized the algorithm to 

better estimate the overall pertussis incidence within the Optum Humedica clinical 

repository from 1 January 2007 through 31 December 2019. The incidence of diagnosed 

pertussis episodes was 1-5 per 100,000 annually, consistent with data registered by the US 

Centers for Disease Control and Prevention (CDC) over the same time period. Among 

18,573,496 ARD episodes assessed, 1,053,946 were identified (i.e. algorithm-identified) as 

likely undiagnosed pertussis episodes. Accounting for these undiagnosed pertussis 

episodes increased the estimated pertussis incidence by 110-fold on average (34-474 per 

100,000 annually). Risk factors for pertussis episodes (diagnosed and algorithm-identified) 

included asthma (Odds ratio [OR] 2.14; 2.12-2.16), immunodeficiency (OR 1.85; 1.78-1.91), 

chronic obstructive pulmonary disease (OR 1.63; 1.61-1.65), obesity (OR 1.44; 1.43-1.45), 

Crohn's disease (OR 1.39; 1.33-1.45), diabetes type 1 (OR 1.21; 1.17-1.24) and type 2 (OR 

1.12; 1.1-1.13). Of note, all these risk factors, except Crohn's disease, increased the 

likelihood of severe pertussis. In conclusion, the incidence of pertussis in the adolescent 

and adult population in the USA is likely substantial, but considerably under-recognized, 

highlighting the need for improved clinical awareness of the disease and for improved 

control strategies in this population. These results will help better inform public health 

vaccination and booster programs, particularly in those with underlying comorbidities. 

Keywords: Database; comorbidities; electronic health record; incidence; machine learning; 

pertussis; predictive modeling; risk factors. 
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Abstract 

Objective: To determine age-related risk factors for chronic rhinosinusitis (CRS) with 

asthma. 

Methods: Data were obtained from a national survey of non-hospitalized civilians 

conducted by the Korean Center for Disease Control and Prevention. CRS diagnosis was 

based on the guidelines of the European Position Paper on Rhinosinusitis and Nasal Polyps 

2020. Asthma was judged based on whether the patient had been diagnosed with asthma 

in the past. Of the 45,811 survey participants, 26,335 were included in the cross-sectional 
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study. Participants included in the study were divided into the control, CRS, and CRS with 

asthma groups. Age-related risk factors were analyzed in patients aged < 60 or > 60 years. 

Univariate logistic analyses were performed to evaluate the relationship between groups. 

Risk factors included age, sex, household income, residence, education level, occupation, 

and body mass index (BMI). 

Results: Education level (Odds Ratio [OR]: 0.342, P = .0003), BMI (OR: 1.09, P = .0082), and 

total IgE (TIgE) levels (OR: 5.582, P = .003) were significantly different between the control 

and the CRS with asthma group. Education level (OR: 0.478, P = .0016) and TIgE levels (OR: 

4, P = .0218) were significantly different between the CRS and CRS with asthma groups 

under 60 years of age. BMI (OR: 1.087, P = .0443; OR: 1.104, P = .0224) showed a significant 

difference between all three groups with age > 60 years. 

Conclusion: Progression to CRS with asthma is influenced by education level, occupation, 

and TIgE levels in patients under 60 years of age. BMI was the only influencing factor 

associated with the progression to CRS with asthma in those aged > 60 years. 

Keywords: age; asthma; big data; chronic rhinosinusitis; prevalence; risk factor; united 

airway. 
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Abstract 

Objective: To confirm the relevance of upper and lower airway inflammation in 

eosinophilic chronic rhinosinusitis (ECRS), the effects of endoscopic sinus surgery (ESS) on 

lower airway functions and inflammation need to be examined in ECRS patients. 

Methods: Chronic rhinosinusitis patients with nasal polyps (25 non-ECRS, 28 ECRS) were 

enrolled. The 12 patients in the ECRS group had comorbid asthma, in contrast to none in 

the non-ECRS group. We divided ECRS patients into 2 groups of ECRS with and without 

asthma. Clinical markers, including fraction of exhaled nitric oxide (FeNO), respiratory 

functions, and the Asthma Control Test (ACT) questionnaire, were investigated before and 

after ESS. 

Results: The FeNO levels in the ECRS with asthma group decreased after ESS. The mean 

FeNO levels in this group were 56.3 ppb before ESS and 24.9, 25.1, 25.0, and 15.5 ppb 1, 2, 

3, and 4 months, respectively, after ESS. The mean forced expiratory rates in 1 second 

before and after ESS were 67.6% and 73.0%, respectively. The mean maximal expiratory 

flow rates at 50% of the vital capacity before and after ESS were 45.8% and 58.0%, 

respectively. Significant differences were observed in respiratory functions before and after 

ESS. The mean ACT scores in the ECRS with asthma group before and after ESS were 17.5 

and 23.5, respectively. The ACT scores were significantly higher after than before ESS. 

Conclusions: The present results indicate that ECRS and bronchial asthma are common 

eosinophilic airway inflammatory diseases, and ESS for eosinophilic sinusitis may improve 

lower airway function. 

Keywords: asthma; endoscopic sinus surgery; eosinophilic chronic rhinosinusitis; fractional 

exhaled nitric oxide. 
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Abstract 

Background: Most patients with allergic rhinitis/conjunctivitis (AR/C) are sensitized to 

more than one allergen. An ongoing question is the efficacy of single-allergen 

immunotherapy in patients who are polysensitized. Objective: To evaluate the efficacy and 

safety of grass, ragweed, tree, and house-dust mite (HDM) sublingual immunotherapy 
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(SLIT) tablets in adults with AR/C who are mono- or polysensitized. Methods: Data from 

adults (ages ≥ 18 years) with AR/C who participated in phase III double-blind, placebo 

controlled field trials (four grass, two ragweed, two HDM, one tree) were included in 

the post hoc analyses. Efficacy was assessed by the total combined score (TCS) (sum of 

AR/C daily symptom and medication scores) during the entire pollen season for grass and 

tree trials, and peak pollen season for ragweed trials versus placebo. Efficacy for the HDM 

SLIT-tablet was assessed by the total combined rhinitis score (TCRS) (sum of rhinitis daily 

symptom and medication scores) during the last 8 weeks of treatment versus 

placebo. Results: For the grass SLIT-tablet, TCS improved by 20% (mean difference 1.33 

[95% confidence interval {CI}, 0.44-2.22]) in the subjects who were monosensitized (n = 

442) and 20% (mean difference 1.28 [95% CI, 0.90-1.67]) in the subjects who were 

polysensitized (n = 1857). For the ragweed SLIT-tablet, TCS improved by 19% (mean 

difference 1.72 [95% CI, -0.20 to 3.63]) in the subjects who were monosensitized (n = 115) 

and 27% (mean difference 2.27 [95% CI, 1.28-3.27]) in the subjects who were polysensitized 

(n = 528). For the tree SLIT-tablet, TCS improved by 54% (mean difference 4.65 [95% CI, 

2.48-6.82]) in the subjects who were monosensitized (n = 138) and 34% (mean difference 

2.51 [95% CI, 1.34-3.69]) in the subjects who were polysensitized (n = 437). For the HDM 

SLIT-tablet, TCRS improved by 20% (mean difference 1.24 [95% CI, 0.48-1.99]) in the 

subjects who were monosensitized (n = 468) and 17% (mean difference 0.85 [95% CI, 0.43-

1.28]) in the subjects who were polysensitized (n = 1294). The overall safety profile was not 

qualitatively different between the subjects who were monosensitized and the subjects 

who were polysensitized. Conclusion: Grass, ragweed, tree, or HDM SLIT-tablet treatment 

is effective for the specific allergen in question in adults with AR/C and who are 

monosensitized or polysensitized. Targeting one relevant allergen with SLIT-tablets induces 

a clinical effect for that allergen in patients who were polysensitized. 
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Abstract 

Background: Measurement of airway inflammation is an important step to determine 

phenotype of asthma and allergic rhinitis (AR). Objective: To assess the level of nitric oxide 

in exhaled air (FeNO), nasal fraction of nitric oxide (nasal NO), their relationship with 

clinical control and blood eosinophils in patients with steroid-naive mild and moderate 

asthma and AR. Methods: One hundred forty-seven patients (65 men), ages 26-49.5 years 

(mean age, 32 years) with AR (n = 81) or AR and concomitant asthma (n = 46) and 20 

healthy subjects were included in a single-center cohort study. All the patients underwent 

spirometry with reversibility test. Control of asthma and AR was assessed by using the 

Asthma Control Questionnaire and the visual analog scale, respectively. Levels of FeNO 

and nasal NO were measured by chemiluminescent analyzer, peripheral blood eosinophils 

were counted by automatic analyzer. Results: The FeNO level was significantly elevated in 

the patients with asthma and concomitant AR compared with the healthy subjects and was 

associated with control of both asthma and AR. There was no correlation between nasal 

NO and control of AR. Receiver operating characteristic analysis revealed that the level of 

eosinophils of 150 cells/μL may be a cutoff for lower airway eosinophilic inflammation. 

Blood eosinophils count was unable to distinguish eosinophilic and non-eosinophilic upper 

airway inflammation. Conclusion: We confirm that FeNO but not nasal NO is a marker of 

eosinophilic airway inflammation in patients with mild-moderate steroid-naive AR and 

concomitant asthma. A blood eosinophil level of ≥150 cells/µL may be a simple marker of 

eosinophilic airway inflammation in patients with asthma. However, its low specificity 

requires repeated measurements and use in combination with other biomarkers. 
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Abstract 

Aims: Allergen-specific immunotherapy uses a sublingual (sublingual immunotherapy 

[SLIT]) or subcutaneous (subcutaneous immunotherapy [SCIT]) route. This 

pharmacovigilance study aimed to determine the number and type of adverse drug 

reactions (ADRs) for SLIT and SCIT using carbamylated monomeric allergoids (CMAs) in 

children. Materials & methods: This pharmacovigilance study analyzed real-world post-

marketing reports collected from a safety database of Lais sublingual tablets and injective 

Lais-in, containing CMAs for over 10 years. Results & conclusion: From January 2009 to 

September 2022, 26,107 doses of Lais-in were administered in children; only two 

nonserious related ADRs (incidence: 0.000077%) were reported. Regarding SLIT, the results 
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showed only 12 spontaneous nonserious ADR reports (incidence: 0.000004%). These data 

showed the excellent safety profile of both SLIT and SCIT CMAs. 

Keywords: allergen immunotherapy; carbamylated monomeric allergoids; children; safety; 

subcutaneous immunotherapy; sublingual immunotherapy; tolerability. 

Plain language summary 

The cure for allergic people is named allergen-specific immunotherapy (AIT). Recently, AIT 

uses new substances named allergoids. This study has shown that AIT with allergoids is 

very safe. 
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Abstract 

Objective: This study aimed to evaluate the effectiveness and safety of dupilumab during 

the first year of treatment in a real-life setting, focusing on improvement in nasal polyp 

score (NPS) as well as specific symptoms, quality of life and olfactory function. 

Methodology/principal: A multicentric observational cohort study was carried out. A total 

of 170 patients were enrolled in the Otorhinolaryngology Unit of the three University 

Hospitals and considered for dupilumab therapy. All recorder characteristics were age (at 

the first dupilumab application visit), sex, smoke habits, previous local and systemic 

corticosteroid therapy, history of endoscopic sinus surgery, number of previous endoscopic 

sinus surgery, concomitant asthma, history of an allergic condition, immunoglobulin E 

(IgE), allergy to nonsteroidal anti-inflammatory drugs (NSAIDs), Aspirin Exacerbated 

Respiratory Disease (AERD), other comorbidities associated, blood eosinophils, nasal polyp 

score, sinonasal outcome test 22 (SNOT 22), sniffin' stick test, the start date of dupilumab 

therapy and number of doses of dupilumab and eventually, Dupilumab's adverse events 

related to administration. The Wilcoxon test for dependent samples was performed to 

compare variables. Statistical significance was assumed for p values < 0.05. 

Results: A statistically significant reduction in SNOT-22 and NPS was shown at the 6th and 

12th month compared to baseline values (p < 0.001 for both comparisons). A statistically 

significant increase value at the Sniffin' sticks test was shown in the 6th and 12th month 

compared to baseline values (p < 0.001 for both comparisons). At the 12-month follow-up, 

according to EUFOREA indications, all patients were considered to remain in treatment 

with dupilumab and continued the treatment because of a reduced NPS, improved quality 

of life and a reduced need for system corticosteroids. Dupilumab seemed to be well 

tolerated by all patients. Any adverse effect of the drug led to the quit of biological 

treatment. 

Conclusions: This multi-centric real-life study supported the effectiveness of dupilumab as 

an add-on therapy to intranasal corticosteroids in patients with severe uncontrolled 

CRSwNP in improvement of quality of life, severity of symptoms, polyp size reduction and 

smell function. Furthermore, our data support the safety profile of monoclonal therapy 

with dupilumab. 
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Abstract 

Background: We aim to assess the impact of montelukast on paediatric patients with 

asthma/allergic rhinitis, measured using patient-reported outcome measures, compared 

with other treatments or placebo. 

Methods: Protocol registration CRD42020216098 (www.crd.york.ac.uk/PROSPERO). 

MEDLINE and Embase databases were used to conduct the search. Two authors 

independently selected studies and extracted data, and a third reviewer resolved 

discrepancies. Meta-analyses were constructed to estimate the standardised mean 

difference (SMD) using a random-effects model. 

Results: Out of 3937 articles identified, 49 studies met the inclusion criteria, mostly 

randomised clinical trials (sample sizes: 21-689 patients). The SMD of change pooled 

estimators for the global, mental and physical domains of health-related quality of life 

were not statistically significant. For daytime and night-time symptoms scores, the SMD 

(95% CI) was in favour of inhaled corticosteroids (-0.12, -0.20- -0.05 and -0.23, -0.41- -0.06, 

respectively). The pooled estimator for global asthma symptoms was better for 

montelukast when compared with placebo (0.90, 0.44-1.36). 

Conclusions: The synthesis of the available evidence suggests that, in children and 

adolescents, montelukast was effective in controlling asthma symptoms when compared 

with placebo, but inhaled corticosteroids were superior in controlling symptoms, especially 

at night-time. These findings of our systematic review concur with current guidelines for 

asthma treatment. 
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Disease and Allergic Rhinitis: A Two-
Sample Mendelian Randomization Study 
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Abstract 

Background: Immune-related diseases can interact with each other, and growing evidence 

suggests that these diseases are associated with allergic rhinitis (AR). However, it is unclear 

whether previously observed associations reflect causal relationships. 

Objective: This study estimated the genetic association between various immune-related 

diseases and AR using two-sample Mendelian randomization (MR). 

https://pubmed.ncbi.nlm.nih.gov/37852659/
https://pubmed.ncbi.nlm.nih.gov/37817645/
https://pubmed.ncbi.nlm.nih.gov/37817645/
https://pubmed.ncbi.nlm.nih.gov/37817645/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Zhao+J&cauthor_id=37817645
https://pubmed.ncbi.nlm.nih.gov/?term=38153194%2C38153190%2C38151733%2C38151732%2C38018469%2C37948824%2C37852659%2C37817645%2C37750177%2C37722220%2C37640263%2C36032033%2C34315239%2C34281413&filter=dates.2023%2F12%2F25-2024%2F1%2F1&sort=date&format=abstract&size=200#search-result-1-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Zhang+M&cauthor_id=37817645
https://pubmed.ncbi.nlm.nih.gov/?term=38153194%2C38153190%2C38151733%2C38151732%2C38018469%2C37948824%2C37852659%2C37817645%2C37750177%2C37722220%2C37640263%2C36032033%2C34315239%2C34281413&filter=dates.2023%2F12%2F25-2024%2F1%2F1&sort=date&format=abstract&size=200#search-result-1-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Li+Z&cauthor_id=37817645
https://pubmed.ncbi.nlm.nih.gov/?term=38153194%2C38153190%2C38151733%2C38151732%2C38018469%2C37948824%2C37852659%2C37817645%2C37750177%2C37722220%2C37640263%2C36032033%2C34315239%2C34281413&filter=dates.2023%2F12%2F25-2024%2F1%2F1&sort=date&format=abstract&size=200#search-result-1-8-full-view-affiliation-3
https://doi.org/10.1177/19458924231207131


Methods: Eight immune-related diseases were selected as exposure factors, and AR was 

selected as the outcome. The 8 immune-related disease categories included atopic 

dermatitis (AD), Graves' disease (GD), asthma, Crohn's disease (CD), multiple sclerosis (MS), 

rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), and ulcerative colitis (UC). 

Data from GWAS (Genome-Wide Association Studies) were selected to construct 

instrumental variables (IVs) for each disease, and multiple single-nucleotide 

polymorphisms (SNPs) were selected as IVs. Corresponding data were retrieved according 

to the selected SNPs, and all data were summarized and analyzed. 

Results: A total of 416 SNPs were screened as IVs, and the results of IVW support a causal 

relationship between AR risk and AD (OR: 1.026, 95% CI: 1.014-1.038, P = 9.59 × 10-6), 

asthma (OR: 1.057, 95% CI: 1.029-1.086, P = .0001), and CD (OR: 1.006, 95% CI: 1.002-

1.011, P = .0085). Furthermore, GD (OR: 0.995, 95% CI: 0.991-0.999, P = .0213) and SLE (OR: 

0.997, 95% CI: 0.995-1.000, P = .025) may be protective factors. 

Conclusion: This MR study found that AD, asthma and CD increase the risk of AR in 

populations of European ancestry, GD and SLE may be protective factors. These results 

suggest that confounding factors may have influenced associations previously reported in 

observational studies. 

Keywords: Mendelian randomization; allergic rhinitis; immune-related disease; risk factors. 
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Long-Term Efficacy of Dupilumab for 
Eosinophilic Chronic Rhinosinusitis 
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Abstract 

Background: Eosinophilic chronic rhinosinusitis (eCRS) is a type 2 inflammatory disease 

that frequently recurs after surgery. In recent years, dupilumab has been available for the 

treatment of refractory chronic rhinosinusitis since 2020 in Japan. Although there are some 

reports of its usefulness, there are not enough reports of its clinical efficacy for longer than 

1 year, especially for olfactory recovery. 

Methods: Twenty patients with eCRS who had recurrence after surgery and had been 

receiving dupilumab were enrolled retrospectively. The nasal polyp score (NPS), computed 

tomography (CT) score, T&T olfactometer, and olfactory cleft opacification on CT were 

evaluated at baseline, at an average of 5.1 months later (short term), and at an average of 

18.3 months later (long term). 

Results: At the short-term evaluation, there were significant improvements in the NPS and 

CT scores (P < .001, P = .008, respectively). The CT score was further improved at the long-

term evaluation compared to the short-term evaluation (P = .018) and baseline (P = .008). 

T&T detection/recognition thresholds and olfactory cleft opacification showed significant 

improvements only at the long-term evaluation compared to baseline (P = .002, P = .006, 

and, P = .006, respectively). 

Conclusion: The NPS remained improved, and the CT score showed further improvement 

with long-term treatment, whereas olfactory function and olfactory cleft opacification 

showed significant improvement only after long-term treatment. There was a dissociation 

between the time to improve in the NPS and CT scores and the time to improve in 

olfactory function and olfactory cleft opacification. Based on these results, dupilumab 

should be administered for longer than 1 year, especially for olfactory function. 
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Abstract 

Background: Investigation for the presence of asthma comorbidities is recommended by 

the Global Initiative for Asthma because their presence can complicate asthma 

management. 

Objective: To understand the prevalence and pattern of comorbidities and multimorbidity 

in adults with severe asthma and their association with asthma-related outcomes. 

Methods: This was a cross-sectional study using data from the International Severe 

Asthma Registry from 22 countries. A total of 30 comorbidities were identified and 

categorized a priori as any of the following: (1) potentially type 2-related comorbidities, (2) 

potentially oral corticosteroid (OCS)-related comorbidities, or (3) comorbidities mimicking 

or aggravating asthma. The association between comorbidities and asthma-related 

outcomes was investigated using multivariable models adjusted for country, age at 

enrollment, and sex (ie male or female). 

Results: Of the 11,821 patients, 69%, 67%, and 55% had at least 1 potentially type 2-

related, potentially OCS-related, or mimicking or aggravating comorbidities, respectively; 

57% had 3 or more comorbidities, and 33% had comorbidities in all 3 categories. Patients 

with allergic rhinitis, nasal polyposis, and chronic rhinosinusitis experienced 1.12 (P = .003), 

1.16 (P < .001), and 1.29 times (P < .001) more exacerbations per year, respectively, than 

those without. Patients with nasal polyposis and chronic rhinosinusitis were 40% and 46% 

more likely (P < .001), respectively, to have received long-term (LT) OCS. All assessed 

potential OCS-related comorbidities (except obesity) were associated with a greater 

likelihood of LTOCS use (odds ratios [ORs]: 1.23-2.77) and, except for dyslipidemia, with a 

greater likelihood of uncontrolled asthma (ORs: 1.29-1.68). All mimicking or aggravating 

comorbidities assessed were associated with more exacerbations (1.24-1.68 times more), 

all (except bronchiectasis) with increased likelihood of uncontrolled asthma (ORs: 1.57-

1.81), and all (except chronic obstructive pulmonary disease) with increased likelihood of 
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LTOCS use (ORs: 1.37-1.57). A greater number of comorbidities was associated with worse 

outcomes. 

Conclusion: In a global study, comorbidity or multimorbidity is reported in most adults 

with severe asthma and is associated with poorer asthma-related outcomes. 

Clinical trial registration: The International Severe Asthma Registry database has ethical 

approval from the Anonymous Data Ethics Protocols and Transparency (ADEPT) committee 

(ADEPT0218) and is registered with the European Union Electronic Register of Post-

Authorization Studies (European Network Centres for Pharmacoepidemiology and 

Pharmacovigilance [ENCEPP]/DSPP/23720). The study was designed, implemented, and 

reported in compliance with the European Network Centres for Pharmacoepidemiology 

and Pharmacovigilance (ENCEPP) Code of Conduct (EMA 2014; EUPAS44024) and with all 

applicable local and international laws and regulations, and registered with ENCEPP 

(https://www.encepp.eu/encepp/viewResource.htm?id=48848). Governance was provided 

by ADEPT (registration number: ADEPT1121). 

Copyright © 2023 The Authors. Published by Elsevier Inc. All rights reserved. 
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Abstract 

Objective: To determine age-related risk factors for chronic rhinosinusitis (CRS) with 

asthma. 
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Methods: Data were obtained from a national survey of non-hospitalized civilians 

conducted by the Korean Center for Disease Control and Prevention. CRS diagnosis was 

based on the guidelines of the European Position Paper on Rhinosinusitis and Nasal Polyps 

2020. Asthma was judged based on whether the patient had been diagnosed with asthma 

in the past. Of the 45,811 survey participants, 26,335 were included in the cross-sectional 

study. Participants included in the study were divided into the control, CRS, and CRS with 

asthma groups. Age-related risk factors were analyzed in patients aged < 60 or > 60 years. 

Univariate logistic analyses were performed to evaluate the relationship between groups. 

Risk factors included age, sex, household income, residence, education level, occupation, 

and body mass index (BMI). 

Results: Education level (Odds Ratio [OR]: 0.342, P = .0003), BMI (OR: 1.09, P = .0082), and 

total IgE (TIgE) levels (OR: 5.582, P = .003) were significantly different between the control 

and the CRS with asthma group. Education level (OR: 0.478, P = .0016) and TIgE levels (OR: 

4, P = .0218) were significantly different between the CRS and CRS with asthma groups 

under 60 years of age. BMI (OR: 1.087, P = .0443; OR: 1.104, P = .0224) showed a significant 

difference between all three groups with age > 60 years. 

Conclusion: Progression to CRS with asthma is influenced by education level, occupation, 

and TIgE levels in patients under 60 years of age. BMI was the only influencing factor 

associated with the progression to CRS with asthma in those aged > 60 years. 

Keywords: age; asthma; big data; chronic rhinosinusitis; prevalence; risk factor; united 

airway. 
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Abstract 

Objective: To observe the efficacy and safety of postoperative long-term low-dose oral 

administration of clarithromycin in patients with refractory chronic rhinosinusitis (RCRS), to 

explore the characteristics of postoperative microbiota in the nasal cavity in patients with 

RCRS, and to compare the differences and changes in microbiota in the nasal cavity before 

and after medication. 

Methods: This was a prospective, self-controlled study. Eighteen patients with RCRS who 

had persistent symptoms after endoscopic sinus surgery and standard therapy with normal 

immunoglobulin E and eosinophil level were included. Low dose (250 mg, once daily) 

clarithromycin was orally administrated for 12 weeks. Symptom severity and endoscopic 

findings were evaluated before, after 4 weeks, and 12 weeks of treatment, and nasal cavity 

microbiota was analyzed simultaneously. 

Results: A total of 18 patients with RCRS were enrolled and 17 patients completed the 

study. Four weeks after oral administration of clarithromycin, significant improvement was 

observed in subjective symptoms including nasal congestion, rhinorrhea, postnasal drip, 

and general discomfort, as well as endoscopic findings including general surgical cavity 

condition, rhinedema, and rhinorrhea (P < .05). After continuous treatment to the 12th 
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week, symptoms showed significant improvement compared with baseline, and 

endoscopic score showed significant improvement compared with both baseline and 4 

weeks after treatment. Analysis of middle nasal meatus flora revealed a significant 

decrease of Streptococcus pneumoniae after 12 weeks of clarithromycin treatment (P < .05), 

while the richness, composition, and diversity were similar before and after treatment. 

Patients enrolled experienced no adverse drug reaction or allergic reaction, nor clinical 

significant liver function impairment observed. 

Conclusion: Postoperative low-dose long-term oral administration of clarithromycin in 

patients with RCRS can improve the clinical symptoms and facilitate the mucosal 

epithelialization, with good tolerance and safety. The efficacy of clarithromycin in patients 

with RCRS may be related to its regulatory effect on nasal cavity microbiota. 

Keywords: clarithromycin; clinical efficacy; microbiota in nasal cavity; refractory chronic 

rhinosinusitis; safety. 
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Abstract 

Objective: To confirm the relevance of upper and lower airway inflammation in 

eosinophilic chronic rhinosinusitis (ECRS), the effects of endoscopic sinus surgery (ESS) on 

lower airway functions and inflammation need to be examined in ECRS patients. 

Methods: Chronic rhinosinusitis patients with nasal polyps (25 non-ECRS, 28 ECRS) were 

enrolled. The 12 patients in the ECRS group had comorbid asthma, in contrast to none in 

the non-ECRS group. We divided ECRS patients into 2 groups of ECRS with and without 

asthma. Clinical markers, including fraction of exhaled nitric oxide (FeNO), respiratory 

functions, and the Asthma Control Test (ACT) questionnaire, were investigated before and 

after ESS. 

Results: The FeNO levels in the ECRS with asthma group decreased after ESS. The mean 

FeNO levels in this group were 56.3 ppb before ESS and 24.9, 25.1, 25.0, and 15.5 ppb 1, 2, 

3, and 4 months, respectively, after ESS. The mean forced expiratory rates in 1 second 

before and after ESS were 67.6% and 73.0%, respectively. The mean maximal expiratory 

flow rates at 50% of the vital capacity before and after ESS were 45.8% and 58.0%, 

respectively. Significant differences were observed in respiratory functions before and after 

ESS. The mean ACT scores in the ECRS with asthma group before and after ESS were 17.5 

and 23.5, respectively. The ACT scores were significantly higher after than before ESS. 

Conclusions: The present results indicate that ECRS and bronchial asthma are common 

eosinophilic airway inflammatory diseases, and ESS for eosinophilic sinusitis may improve 

lower airway function. 

Keywords: asthma; endoscopic sinus surgery; eosinophilic chronic rhinosinusitis; fractional 

exhaled nitric oxide. 
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Treatable traits is a personalized approach to the management of respiratory disease. The 

approach involves a multidimensional assessment to understand the traits present in 

individual patients. Traits are phenotypic and endotypic characteristics that can be 

identified, are clinically relevant and can be successfully treated by therapy to improve 

clinical outcomes. Identification of traits is followed by individualized and targeted 

treatment to those traits. First proposed for the management of asthma and chronic 

obstructive pulmonary disease (COPD) the approach is recommended in many other areas 

of respiratory and now immunology medicine. Models of care for treatable traits have 

been proposed in different diseases and health care setting. In asthma and COPD traits are 

identified in three domains including pulmonary, extrapulmonary and 

behavioural/lifestyle/risk-factors. In bronchiectasis and interstitial lung disease, a fourth 

domain of aetiological traits has been proposed. As the core of treatable traits is 

personalized and individualized medicine; there are several key aspects to treatable traits 

models of care that should be considered in the delivery of care. These include person 

centredness, consideration of patients' values, needs and preferences, health literacy and 

engagement. We review the models of care that have been proposed and provide 

guidance on the engagement of patients in this approach to care. 

Keywords: airway disease; asthma; chronic respiratory disease; model of care; treatable 

traits. 
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Abstract 

Scimitar syndrome is a rare condition characterized by partial or complete anomalous 

pulmonary venous drainage of the lung to the inferior vena cava, right lung hypoplasia and 

dextroposition of the heart. Haemoptysis is uncommon in adults, although the clinical 

spectrum is wide. We report a case of a 38-year-old male with scimitar syndrome who had 

low grade haemoptysis persisting over several years secondary to bronchiectatic changes 

in his hypoplastic right lung. Conservative measures to manage haemoptysis were 

unsuccessful and the patient proceeded to bronchial artery embolization. The post-

procedure course was complicated by lung infarction and the patient ultimately required 

pneumonectomy. Deformities of the blood vessels and lungs are complex in scimitar 

syndrome. Bronchial artery embolization should be approached cautiously to protect 

pulmonary perfusion. 

Keywords: bronchial artery embolization; bronchiectasis; haemoptysis; pneumonectomy; 

scimitar syndrome. 
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Abstract 

Background: Investigation for the presence of asthma comorbidities is recommended by 

the Global Initiative for Asthma because their presence can complicate asthma 

management. 

Objective: To understand the prevalence and pattern of comorbidities and multimorbidity 

in adults with severe asthma and their association with asthma-related outcomes. 

Methods: This was a cross-sectional study using data from the International Severe 

Asthma Registry from 22 countries. A total of 30 comorbidities were identified and 

categorized a priori as any of the following: (1) potentially type 2-related comorbidities, (2) 

potentially oral corticosteroid (OCS)-related comorbidities, or (3) comorbidities mimicking 

or aggravating asthma. The association between comorbidities and asthma-related 

outcomes was investigated using multivariable models adjusted for country, age at 

enrollment, and sex (ie male or female). 

Results: Of the 11,821 patients, 69%, 67%, and 55% had at least 1 potentially type 2-

related, potentially OCS-related, or mimicking or aggravating comorbidities, respectively; 

57% had 3 or more comorbidities, and 33% had comorbidities in all 3 categories. Patients 

with allergic rhinitis, nasal polyposis, and chronic rhinosinusitis experienced 1.12 (P = .003), 

1.16 (P < .001), and 1.29 times (P < .001) more exacerbations per year, respectively, than 

those without. Patients with nasal polyposis and chronic rhinosinusitis were 40% and 46% 

more likely (P < .001), respectively, to have received long-term (LT) OCS. All assessed 

potential OCS-related comorbidities (except obesity) were associated with a greater 

likelihood of LTOCS use (odds ratios [ORs]: 1.23-2.77) and, except for dyslipidemia, with a 

greater likelihood of uncontrolled asthma (ORs: 1.29-1.68). All mimicking or aggravating 

comorbidities assessed were associated with more exacerbations (1.24-1.68 times more), 

all (except bronchiectasis) with increased likelihood of uncontrolled asthma (ORs: 1.57-

1.81), and all (except chronic obstructive pulmonary disease) with increased likelihood of 

LTOCS use (ORs: 1.37-1.57). A greater number of comorbidities was associated with worse 

outcomes. 
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Conclusion: In a global study, comorbidity or multimorbidity is reported in most adults 

with severe asthma and is associated with poorer asthma-related outcomes. 

Clinical trial registration: The International Severe Asthma Registry database has ethical 

approval from the Anonymous Data Ethics Protocols and Transparency (ADEPT) committee 

(ADEPT0218) and is registered with the European Union Electronic Register of Post-

Authorization Studies (European Network Centres for Pharmacoepidemiology and 

Pharmacovigilance [ENCEPP]/DSPP/23720). The study was designed, implemented, and 

reported in compliance with the European Network Centres for Pharmacoepidemiology 

and Pharmacovigilance (ENCEPP) Code of Conduct (EMA 2014; EUPAS44024) and with all 

applicable local and international laws and regulations, and registered with ENCEPP 

(https://www.encepp.eu/encepp/viewResource.htm?id=48848). Governance was provided 

by ADEPT (registration number: ADEPT1121). 

Copyright © 2023 The Authors. Published by Elsevier Inc. All rights reserved. 
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