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Abstract 

Background: Previous studies have shown that patients with chronic obstructive 

pulmonary disease (COPD) of severe or very severe airflow limitation have a reduced 

pectoralis muscle area (PMA), which is associated with mortality. However, whether 
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patients with COPD of mild or moderate airflow limitation also have a reduced PMA 

remains unclear. Additionally, limited evidence is available regarding the associations 

between PMA and respiratory symptoms, lung function, computed tomography (CT) 

imaging, lung function decline, and exacerbations. Therefore, we conducted this study to 

evaluate the presence of PMA reduction in COPD and to clarify its associations with the 

referred variables. 

Methods: This study was based on the subjects enrolled from July 2019 to December 2020 

in the Early Chronic Obstructive Pulmonary Disease (ECOPD) study. Data including 

questionnaire, lung function, and CT imaging were collected. The PMA was quantified on 

full-inspiratory CT at the aortic arch level using predefined -50 and 90 Hounsfield unit 

attenuation ranges. Multivariate linear regression analyses were performed to assess the 

association between the PMA and airflow limitation severity, respiratory symptoms, lung 

function, emphysema, air trapping, and the annual decline in lung function. Cox 

proportional hazards analysis and Poisson regression analysis were used to evaluate the 

PMA and exacerbations after adjustment. 

Results: We included 1352 subjects at baseline (667 with normal spirometry, 685 with 

spirometry-defined COPD). The PMA was monotonically lower with progressive airflow 

limitation severity of COPD after adjusting for confounders (vs. normal spirometry; Global 

Initiative for Chronic Obstructive Lung Disease [GOLD] 1: β=-1.27, P=0.028; GOLD 2: β=-

2.29, P<0.001; GOLD 3: β=-4.88, P<0.001; GOLD 4: β=-6.47, P=0.014). The PMA was 

negatively associated with the modified British Medical Research Council dyspnea scale 

(β=-0.005, P=0.026), COPD Assessment Test score (β=-0.06, P=0.001), emphysema (β=-

0.07, P<0.001), and air trapping (β=-0.24, P<0.001) after adjustment. The PMA was 

positively associated with lung function (all P<0.05). Similar associations were discovered 

for the pectoralis major muscle area and pectoralis minor muscle area. After the 1-year 

follow-up, the PMA was associated with the annual decline in the post-bronchodilator 

forced expiratory volume in 1 s percent of predicted value (β=0.022, P=0.002) but not with 

the annual rate of exacerbations or the time to first exacerbation. 

Conclusion: Patients with mild or moderate airflow limitation exhibit a reduced PMA. The 

PMA is associated with airflow limitation severity, respiratory symptoms, lung function, 

emphysema, and air trapping, suggesting that PMA measurement can assist with COPD 

assessment. 

Keywords: Chronic obstructive pulmonary disease; Computed tomography; Pectoralis 

muscle area. 

Copyright © 2023. Published by Elsevier España, S.L.U. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a condition characterized by chronic 

airflow obstruction due to chronic bronchitis and/or emphysema. The clinical picture is 

usually progressive with respiratory symptoms such as exertional dyspnea and chronic 

cough. For many years, spirometry was utilized to establish a diagnosis of COPD. Recent 

advancements in imaging techniques allow quantitative and qualitative analysis of the lung 

parenchyma as well as related airways, vascular, and extrapulmonary manifestations of 

COPD. These imaging modalities may allow prognostication of disease and shed light on 

the efficacy of pharmacological and non-pharmacological interventions. This is the first of 

a two-part article series on the utility of imaging modalities in COPD, and it highlights 

useful information that clinicians can get from these imaging studies to make more 

accurate diagnosis and therapeutic decisions. 

Copyright © 2023. Published by Elsevier Inc. 
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Abstract 

Background: Gastroesophageal reflux disease (GERD) has been suggested as a risk factor 

for acute exacerbation of chronic obstructive pulmonary disease (COPD). However, it 

remains undetermined whether proton pump inhibitor (PPI) treatment reduces the risk of 

exacerbation or affects the risk of pneumonia. This study aimed to evaluate the risks of 

both exacerbation and pneumonia following PPI treatment for GERD in patients with 

COPD. 

Methods: This study used a reimbursement database of the Republic of Korea. Patients 

aged ≥ 40 years with COPD as a main diagnosis and who received PPI treatment for GERD 

at least for 14 consecutive days between January 2013 and December 2018 were included 

in the study. A self-controlled case series analysis was conducted to calculate the risk of 

moderate and severe exacerbation and pneumonia. 

Results: A total of 104,439 patients with prevalent COPD received PPI treatment for GERD. 

The risk of moderate exacerbation was significantly lower during the PPI treatment than at 

baseline. The risk of severe exacerbation increased during the PPI treatment but 

significantly decreased in the post-treatment period. Pneumonia risk was not significantly 

increased during the PPI treatment. The results were similar in patients with incident COPD. 

Conclusions: The risk of exacerbation was significantly reduced after PPI treatment 

compared with the non-treated period. Severe exacerbation may increase due to 

uncontrolled GERD but subsequently decrease following PPI treatment. There was no 

evidence of an increased risk of pneumonia. 

Keywords: Acute exacerbation; Chronic obstructive pulmonary disease; Gastroesophageal 

reflux disease; Pneumonia; Proton pump inhibitor. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a complex and 

heterogeneous disease with high morbidity and mortality, especially in advanced patients. 

We aimed to develop multi-omics panels of biomarkers for the diagnosis and explore its 

molecular subtypes. 

Methods: A total of 40 stable patients with advanced COPD and 40 controls were enrolled 

in the study. Proteomics and metabolomics techniques were applied to identify potential 

biomarkers. An additional 29 COPD and 31 controls were enrolled for validation of the 

obtained proteomic signatures. Information on demographic, clinical manifestation, and 

blood test were collected. The ROC analyses were carried out to evaluate the diagnostic 

performance, and experimentally validated the final biomarkers on mild-to-moderate 

COPD. Next, molecular subtyping was performed using proteomics data. 
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Results: Theophylline, palmitoylethanolamide, hypoxanthine, and cadherin 5 (CDH5) could 

effectively diagnose advanced COPD with high accuracy (auROC = 0.98, sensitivity of 0.94, 

and specificity of 0.95). The performance of the diagnostic panel was superior to that of 

other single/combined results and blood tests. Proteome based stratification of COPD 

revealed three subtypes (I-III) related to different clinical outcomes and molecular feature: 

simplex COPD, COPD co-existing with bronchiectasis, and COPD largely co-existing with 

metabolic syndrome, respectively. Two discriminant models were established using the 

auROC of 0.96 (Principal Component Analysis, PCA) and 0.95 (the combination of RRM1 + 

SUPV3L1 + KRT78) in differentiating COPD and COPD with co-morbidities. Theophylline 

and CDH5 were exclusively elevated in advanced COPD but not in its mild form. 

Conclusions: This integrative multi-omics analysis provides a more comprehensive 

understanding of the molecular landscape of advanced COPD, which may suggest 

molecular targets for specialized therapy. 

Keywords: COPD; Metabolomics; Molecular subtypes; Proteomics. 
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Abstract 

The coronavirus disease 2019 (COVID-19) outbreak became the worst epidemic in decades. 

Since its inception, COVID-19 has had a dramatic impact on chronic obstructive pulmonary 

disease (COPD) patients. This study explores explore the current status, hot spots, and 

research frontiers of COVID-19 and COPD based on a bibliometric approach. The Web of 

Science Core Collection was used to search the literature related to COPD and COVID-19, 

and VOSviewer and CiteSpace software were applied to analyze the distribution 

characteristics, research hotspots, and research frontiers of literature in related fields and 

to map the scientific knowledge domains. A total of 816 valid publications were included, 

among which USA, China, and England are the core countries/regions publishing related 

literature, and the research institutions are concentrated in Huazhong University of Science 

and Technology (18 papers), University College London (17 papers), and Imperial College 

London (16 papers). Guan WJ is the most prolific author with the most articles. The journals 

with the most publications are PLOS ONE, JOURNAL OF CLINICAL MEDICINE, and 

FRONTIERS IN MEDICINE. The main research hotspots in this field are clinical features, 

disease management, and mechanism research. By constructing COPD and COVID-19 

research network diagrams, we reveal the hot spots, frontiers, and development trends of 

relevant research fields, which provide a reference for subsequent researchers to quickly 

grasp the current status of related research fields. 
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Abstract 

Background: Pulmonary rehabilitation (PR) is a core component of management people 

with chronic obstructive pulmonary disease (COPD); yet, people with COPD face significant 

barriers to attending centre-based PR programs. The emergence of new models of PR, 

remotely delivered directly into people's homes, has the potential to improve rehabilitation 

access and completion by providing patients with a choice of rehabilitation location (centre 

or home). However, offering patients a choice of rehabilitation model is not usual practice. 

We are undertaking a 14-site cluster randomised controlled trial to determine whether 

offering choice of PR location improves rehabilitation completion rates resulting in 
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reduced all-cause unplanned hospitalisation over 12 months. The aim of this paper is to 

describe the protocol for the process evaluation of the HomeBase2 trial. 

Methods: A mixed methods process evaluation, to be undertaken in real time, has been 

developed in accordance with UK Medical Research Council (MRC) recommendations on 

process evaluation of complex interventions. This protocol describes the intended use of 

two theoretical frameworks (RE-AIM framework (Reach; Effectiveness; Adoption; 

Implementation; Maintenance) and Theoretical Domains Framework (TDF)) to synthesise 

findings and interpret data from a combination of qualitative (semi-structured interviews) 

and quantitative (questionnaires, clinical outcome data, intervention fidelity) 

methodologies. Data will be collected at an intervention, patient and clinician level. 

Qualitative and quantitative data will be used to derive context-specific potential and 

actual barriers and facilitators to offering patients choice of rehabilitation location. 

Acceptability and sustainability of the intervention will be evaluated for future scale-up. 

Discussion: The process evaluation described here will appraise the clinical 

implementation of offering a choice of rehabilitation program location for people with 

COPD. It will identify and evaluate key factors for future scale-up and sustainability and 

scale-up of offering choice of pulmonary rehabilitation program model for people. 

Trial registration: ClinicalTrials.gov NCT04217330 Registration date: January 3 2020. 

Keywords: Chronic obstructive pulmonary disease; Implementation; Process evaluation; 

Pulmonary rehabilitation; Telerehabilitation. 
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Abstract 

Objectives: Chronic Obstructive Pulmonary Disease (COPD) is complicated by chronic pain. 

People with COPD report higher pain prevalence than the general population. Despite this, 

chronic pain management is not reflected in current COPD clinical guidelines and 

pharmacological treatments are often ineffective. We conducted a systematic review that 

aimed to establish the efficacy of existing non-pharmacological and non-invasive 

interventions on pain and identify behaviour change techniques (BCTs) associated with 

effective pain management. 

Methods: A systematic review was conducted with reference to Preferred Reporting Items 

for Systematic Review (PRISMA) [1], Systematic review without Meta analysis (SWIM) 

standards [2] and Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) guidelines [3]. We searched 14 electronic databases for controlled trials of non-

pharmacological and non-invasive interventions where the outcome measure assessed 

pain or contained a pain subscale. 

Results: Twenty-nine studies were identified involving 3,228 participants. Seven 

interventions reported a minimally important clinical difference in pain outcomes, although 

only two of these reached statistical significance (p < 0.05). A third study reported 

statistically significant outcomes, but this was not clinically significant (p = 0.0273). Issues 
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with intervention reporting prevented identification of active intervention ingredients (i.e., 

BCTs). 

Conclusions: Pain appears to be a meaningful issue for many individuals with COPD. 

However, intervention heterogeneity and issues with methodological quality limit certainty 

about the effectiveness of currently available non-pharmacological interventions. An 

improvement in reporting is required to enable identification of active intervention 

ingredients associated with effective pain management. 

Keywords: Behavioural change; COPD; Chronic obstructive; Pain; Pain management; 

Psychosocial; Pulmonary disease. 
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Abstract 

Introduction: Previous studies have shown that the population attributable risk of low 

forced expiratory volume in one second (FEV1) for coronary artery disease (CAD) is 

substantial. FEV1 can be low either because of airflow obstruction or ventilatory restriction. 

It is not known if low FEV1 arising from spirometric obstruction or restriction are differently 

associated with CAD. 

Methods: We analyzed high resolution computed tomography (CT) scans acquired at full 

inspiration in lifetime non-smoker adults with no lung disease (controls) and those with 

chronic obstructive pulmonary disease enrolled in the Genetic Epidemiology of COPD 

(COPDGene) study. We also analyzed CT scans of adults with idiopathic pulmonary fibrosis 

(IPF) from a cohort of patients attending a quaternary referral clinic. Participants with IPF 

were matched 1:1 by FEV1 %predicted to adults with COPD and 1:1 by age to lifetime non-

smokers. Coronary artery calcium (CAC), a surrogate for CAD, was measured by visual 

quantification on CT using the Weston score. Significant CAC was defined as Weston score 

≥7. Multivariable regression models were used to test the association of the presence of 

COPD or IPF with CAC, with adjustment for age, sex, body-mass-index, smoking status, 

hypertension, diabetes mellitus, and hyperlipidemia. 

Results: We included 732 subjects in the study; 244 with IPF, 244 with COPD, and 244 

lifetime non-smokers. The mean (SD) age was 72.6 (8.1), 62.6 (7.4), and 67.3 (6.6) years, and 

median (IQR) CAC was 6 (6), 2 (6), and 1 (4), in IPF, COPD, and non-smokers, respectively. 

On multivariable analyses, the presence of COPD was associated with higher CAC 

compared to non-smokers (adjusted regression coefficient, β = 1.10 ± SE0.51; P = 0.031). 

The presence of IPF was also associated with higher CAC compared to non-smokers (β = 

03.43 ± SE0.41; P < 0.001). The adjusted odds ratio for having significant CAC was 1.3, 95% 

CI 0.6 to 2.8; P = 0.53 in COPD and 5.6, 95% CI 2.9 to 10.9; P < 0.001 in IPF, compared to 

non-smokers. In sex stratified analyses, these associations were mainly noted in women. 

Conclusion: Adults with IPF displayed higher coronary artery calcium than those with 

COPD after accounting for age and lung function impairment. 

Keywords: Chronic obstructive pulmonary disease; Coronary artery calcium; Idiopathic 

pulmonary fibrosis. 

Copyright © 2023 Elsevier Ltd. All rights reserved. 
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Abstract 

Background: Incorporating co-creation processes may improve the quality of outcome 

interventions. However, there is a lack of synthesis of co-creation practices in the 

development of Non-Pharmacological Interventions (NPIs) for people with Chronic 

Obstructive Pulmonary Disease (COPD), that could inform future co-creation practice and 

research for rigorously improving the quality of care. 

Objective: This scoping review aimed to examine the co-creation practice used when 

developing NPIs for people with COPD. 

Methods: This review followed Arksey and O'Malley scoping review framework and was 

reported according to the PRISMA-ScR framework. The search included PubMed, Scopus, 

CINAHL, and Web of Science Core Collection. Studies reporting on the process and/or 

analysis of applying co-creation practice in developing NPIs for people with COPD were 

included. 
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Results: 13 articles complied with the inclusion criteria. Limited creative methods were 

reported in the studies. Facilitators described in the co-creation practices included 

administrative preparations, diversity of stakeholders, cultural considerations, employment 

of creative methods, creation of an appreciative environment, and digital assistance. 

Challenges around the physical limitations of patients, the absence of key stakeholder 

opinions, a prolonged process, recruitment, and digital illiteracy of co-creators were listed. 

Most of the studies did not report including implementation considerations as a discussion 

point in their co-creation workshops. 

Conclusion: Evidence-based co-creation in COPD care is critical for guiding future practice 

and improving the quality of care delivered by NPIs. This review provides evidence for 

improving systematic and reproducible co-creation. Future research should focus on 

systematically planning, conducting, evaluating, and reporting co-creation practices in 

COPD care. 

Keywords: COPD; Co-creation; Creativity; Non-pharmacological interventions; 

Participation; Stakeholder. 

Copyright © 2023 The Author(s). Published by Elsevier Ltd.. All rights reserved. 
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Abstract 

Epidemiological studies indicate that chronic obstructive pulmonary disease (COPD) is 

associated with the incidence of changes in intestinal health. Cigarette smoking, as one of 

the major causes of COPD, can have an impact on the gastrointestinal system and 

promotes intestinal diseases. This points to the existence of gut-lung interactions, however, 

an overview of the underlying mechanisms of the bidirectional connection between the 

lungs and the gut in COPD is lacking. The interaction between the lungs and the gut can 

occur through circulating inflammatory cells and mediators. Moreover, gut microbiota 

dysbiosis, observed in both COPD and intestinal disorders, can lead to a disturbed mucosal 

environment, including the intestinal barrier and immune system, and hence, may 

negatively affect both the gut and the lungs. Furthermore, systemic hypoxia and oxidative 

stress that occurs in COPD may also be involved in intestinal dysfunction and play a role in 

the gut-lung axis. This review summarizes data from clinical research, animal models and in 

vitro studies that may explain the possible mechanisms of gut-lung interactions associated 

with COPD. Interesting observations on the possibility of promising future add-on 

therapies for intestinal dysfunction in COPD patients will be highlighted. 

Keywords: Gut-lung axis; hypoxia; lung diseases; microbiota; systemic inflammation. 
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Abstract 

Aims: The importance of autoantibodies (AABs) against adrenergic/muscarinic receptors in 

heart failure (HF) is not well-understood. We investigated the prevalence and 

clinical/prognostic associations of four AABs recognizing the M2-muscarinic receptor or 

the β1-, β2-, or β3-adrenergic receptor in a large and well-characterized cohort of patients 

with HF. 

Methods and results: Serum samples from 2256 patients with HF from the BIOSTAT-CHF 

cohort and 299 healthy controls were analyzed using newly established 

chemiluminescence immunoassays. The primary outcome was a composite of all-cause 

mortality and HF-rehospitalization at 2-year follow-up, and each outcome was also 

separately investigated. Collectively, 382 (16.9%) patients and 37 (12.4%) controls were 

seropositive for ≥1 AAB (p=0.045). Seropositivity occurred more frequently only for anti-

M2 AABs (p=0.025). Amongst patients with HF, seropositivity was associated with the 

presence of comorbidities (renal disease, chronic obstructive pulmonary disease, stroke, 

atrial fibrillation), and with medication use. Only anti-β1 AAB seropositivity was associated 

with the primary outcome [hazard ratio (95% confidence interval): 1.37 (1.04-1.81), 

p=0.024] and HF-rehospitalization [1.57 (1.13-2.19), p=0.010] in univariable analyses, but 

remained associated only with HF-rehospitalization after multivariable adjustment for the 

BIOSTAT-CHF risk model [1.47 (1.05-2.07), p=0.030]. Principal component analyses showed 

considerable overlap in B-lymphocyte activity between seropositive and seronegative 

patients, based on 31 circulating biomarkers related to B-lymphocyte function. 

Conclusions: AAB seropositivity was not strongly associated with adverse outcomes in HF 

and was mostly related to the presence of comorbidities and medication use. Only anti-β1 

AABs were independently associated with HF-rehospitalization. The exact clinical value of 

AABs remains to be elucidated. 

Keywords: M2; autoimmunity; beta 1; beta 2; beta 3; immune system. 
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Abstract 

Introduction: Videoconferencing circumvents various physical and financial barriers 

associated with in-person care. Given this technology's potential benefits and timely 

nature, we conducted a systematic review to understand how videoconferencing for 

chronic obstructive pulmonary disease (COPD) follow-up care affects patient-related 

outcomes. 

Methods: We included primary research evaluating the use of bidirectional 

videoconferencing for COPD patient follow-up. The outcomes of interest were resource 

utilization, mortality, lifestyle factors, patient satisfaction, barriers, and feasibility. We 

searched MEDLINE, EMBASE, EBM Reviews, and CINAHL databases for articles published 

from January 1, 2010, to August 2, 2021. Relevant information was extracted and presented 

descriptively and common themes and patterns were identified. The risk of bias for each 

study was assessed using design-specific validated tools. 

Results: We included 39 studies of 18,194 patients (22 quantitative, 12 qualitative, and 5 

mixed methods). The included studies were grouped by type of intervention; 18 studies 

explored videoconferencing for exercise, 19 explored videoconferencing for clinical 

assessment/monitoring, and 2 examined videoconferencing for education. Generally, 

videoconferencing was associated with high levels of patient satisfaction. There were mixed 

results in terms of its effects on resource utilization and lifestyle-related factors. 
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Additionally, 12 studies were at high risk of bias, indicating that these results should be 

interpreted with caution. 

Conclusions: The videoconferencing interventions resulted in high levels of patient 

satisfaction, despite facing technological issues. Overall, more research is needed to better 

understand the effects of videoconferencing interventions on resource utilization and 

other patient outcomes, quantifying their advantages over in-person care. 

Keywords: COPD; ehealth; remote consultation; systematic review; telecare; teleconsulting; 

telehealth. 
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Abstract 

Objectives: This study aimed to identify and investigate changes in the mortality of 

patients with chronic obstructive pulmonary disease (COPD) at the same institute from the 

1990s to the 2000s. We hypothesised that the improvement in long-term mortality of 

COPD was achieved due to the development of pharmacological and non-pharmacological 

treatments. 

Design: This study was a retrospective analysis of two observational prospective cohort 

studies. One study enrolled subjects from 1995 to 1997 (the 1990s), and the other enrolled 

subjects from 2005 to 2009 (the 2000s). 

Setting: Two studies from a single centre, which was the same university hospital in Japan. 

Participants: Patients with stable COPD. 

Primary and secondary outcome measures: We analysed all-cause mortality data from 

the pooled database. Subanalyses were conducted by stratifying subjects into two groups 

according to airflow limitation severity as severe/very severe (per cent predicted value of 

forced expiratory volume in 1 s (%FEV1) <50%) or mild/moderate (%FEV1≥50%). 

Results: In total, 280 male patients with COPD were enrolled. Patients in the 2000s (n=130) 

were significantly older (71.6 vs 68.7 years) and had milder disease (%FEV1; 57.6% vs 47.1%) 

than those in the 1990s (n=150). Almost all severe/very severe patients in the 2000s 

received long-acting bronchodilators (LABDs), and they had a significantly lower risk of 

mortality than those in the 1990s according to Cox proportional regression analyses 

(OR=0.34, 95% CI 0.13-0.78), with a 48% reduction in 5-year mortality (from 31.0% to 

16.1%). Moreover, any LABD use had a significantly positive impact on prognosis, even 

after adjustments for age, FEV1, smoking status, dyspnoea, body size, oxygen therapy and 

study period. 

Conclusions: Trends indicating a better prognosis for patients with COPD in the 2000s 

were observed. This improvement may be associated with the usage of LABDs. 

Keywords: Adult thoracic medicine; Chronic airways disease; Emphysema; RESPIRATORY 

MEDICINE (see Thoracic Medicine). 
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Abstract 

Background: Respiratory pathogen infections and air pollution are main causes of acute 

exacerbation of chronic obstructive pulmonary disease (AECOPD). Air pollution has a direct 

effect on the airway epithelial barrier and the immune system, which can have an influence 

on infection. However, studies on the relationship between respiratory infections and air 

pollutants in severe AECOPD are limited. Thus, the objective of this study was to 

investigate the correlation between air pollution and respiratory pathogen in severe 

AECOPD. 
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Methods: This multicenter observational study was conducted by reviewing electronic 

medical records of patients with AECOPD at 28 hospitals in South Korea. Patients were 

divided into four groups according to the comprehensive air-quality index (CAI) used in 

Korea. Identification rates of bacteria and viruses of each group were analyzed. 

Results: Viral pathogens were identified in 270 (36.7%) of 735 patients. Viral identification 

rate was different (P = 0.012) according to air pollution. Specifically, the virus detection 

rate was 55.9% in the group of CAI 'D' with the highest air pollution. It was 24.4% in the 

group of CAI 'A' with the lowest air pollution. This pattern was clearly seen for influenza 

virus A (P = 0.042). When further analysis was performed with particulate matter (PM), the 

higher/lower the PM level, the higher/lower the virus detection rate. However, no 

significant difference was found in the analysis related to bacteria. 

Conclusion: Air pollution may make COPD patients more susceptible to respiratory viral 

infections, especially influenza virus A. Thus, on days with poor air quality, COPD patients 

need to be more careful about respiratory infections. 

Keywords: Chronic Obstructive Pulmonary Disease; Influenza Virus; Severe Acute 

Exacerbation of Chronic Obstructive Pulmonary Disease; Viral Identification Rate. 
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Abstract 

Background: Evidence of the association between long-term exposure to particulate 

matter (PM) and chronic obstructive pulmonary disease (COPD) mortality from large 

population-based cohort study is limited and often suffers from residual confounding 

issues with traditional statistical methods. We hereby assessed the casual relationship 

between long-term PM (PM2.5, PM10 and PM10-2.5) exposure and COPD mortality in a large 

cohort of Chinese adults using state-of-the-art causal inference approaches. 

Methods: A total of 580,757 participants in southern China were enrolled in a prospective 

cohort study from 2009 to 2015 and followed up until December 2020. Exposures to PM at 

each residential address were obtained from the Long-term Gap-free High-resolution Air 

Pollutant Concentration dataset. Marginal structural Cox models were used to investigate 

the association between COPD mortality and annual average exposure levels of PM 

exposure. 

Results: During an average follow-up of 8.0 years, 2250 COPD-related deaths occurred. 

Under a set of causal inference assumptions, the hazard ratio (HR) for COPD mortality was 

estimated to be 1.046 (95 % confidence interval: 1.034-1057), 1.037 (1.028-1.047), and 

1.032 (1.006-1.058) for each 1-μg/m3 increase in annual average concentrations of PM2.5, 

PM10, and PM10-2.5 respectively. Additionally, the detrimental effects appeared to be more 

pronounced among the elderly (age ≥ 65) and inactive participants. The effect estimates of 

PM2.5, PM10, and PM10-2.5 tend to be greater among participants who were generally exposed 

to PM10 concentrations below 70 μg/m3 than that among the general population. 

Conclusion: Our results support causal links between long-term PM exposure and COPD 

mortality, highlighting the urgency for more effective strategies to reduce PM exposure, 

with particular attention on protecting potentially vulnerable groups. 
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Abstract 

Background: Airway hyperresponsiveness is a hallmark of asthma across asthma phenotypes. 

Airway hyperresponsiveness to mannitol specifically relates to mast cell infiltration of the airways, 

suggesting inhaled corticosteroids to be effective in reducing the response to mannitol, despite low 

levels of type 2 inflammation. 

Objective: The aim of the RECONSTRUCT study was to investigate the relationship between 

airway hyperresponsiveness and infiltrating mast cells, and the response to inhaled corticosteroid 

treatment. 

Methods: In 50 corticosteroid-free patients with airway hyperresponsiveness to mannitol, mucosal 

cryobiopsies were obtained before and after 6 weeks daily treatment with 1600μg budesonide. 

Patients were stratified according to baseline FeNO with a cut-off of 25ppb. 

Results: Airway hyperresponsiveness was comparable at baseline and improved equally with 

treatment in both FeNO-high and FeNO-low asthma: doubling dose: 3.98 (95% CI:2.49-6.38, 

P<0.001) and 3.85 (95% CI: 2.51-5.91, P<0.001), respectively. However, phenotypes and 

distribution of mast cells differed between the two groups: In FeNO-high asthma, Airway 

hyperresponsiveness correlated to the density of chymase high mast cells infiltrating the epithelial 

layer (ρ: -0.42 P= 0.04), and in FeNO-low asthma, to the density in airway smooth muscle (ρ: -0.51, 

P=0.02). The improvement in airway hyperresponsiveness after inhaled corticosteroids correlated 

with a reduction in mast cells, as well as in airway TSLP and IL33. 

Conclusions: Airway hyperresponsiveness to mannitol is related to mast cell infiltration across 

asthma phenotypes, correlating with epithelial mast cells in FeNO-high asthma, and airway smooth 
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muscle mast cells in FeNO-low asthma. Treatment with inhaled corticosteroids was effective in 

reducing airway hyperresponsiveness in both groups. 

Keywords: Airway hyperresponsiveness; Asthma; Inhaled Corticosteroids; Mast Cell. 
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Abstract 

Background: The availability of asthma biologics may not benefit all patients equally. 

Objective: We sought to identify patient characteristics associated with asthma biologic 

prescribing, primary adherence, and effectiveness. 

Methods: A retrospective, observational cohort study of 9,147 adults with asthma who established 

care with a Penn Medicine asthma subspecialist was conducted using Electronic Health Record data 

from 1/1/2016 to 10/18/2021. Multivariable regression models were used to identify factors 

associated with 1) receipt of a new biologic prescription, 2) primary adherence, defined as receiving 

a dose in the year after the prescription, and 3) oral corticosteroid bursts in the year after the 

prescription. 

Results: Factors associated with a new prescription, which was received by 335 patients, included 

being a woman (odds ratio=0.66, p=0.002), current smoking (odds ratio=0.50, p=0.04), having an 

asthma hospitalization in the prior year (odds ratio=2.91; p<0.001), and having 4+ oral 

corticosteroid bursts in the prior year (odds ratio=3.01, p<0.001). Reduced primary adherence was 

associated with Black race (incidence rate ratio=0.85, p<0.001) and Medicaid insurance (incidence 

rate ratio=0.86, p<0.001), although most in these groups, 77.6% and 74.3%, respectively, still 
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received a dose. Nonadherence was associated with patient-level barriers in 72.2% of cases and 

health insurance denial in 22.2%. Having more oral corticosteroid bursts after receiving a biologic 

prescription was associated with Medicaid insurance (odds ratio=2.69, p=0.047) and biologic days 

covered (odds ratio=0.32 for 300-364 days vs. 14-56 days, p=0.03). 

Conclusion: In a large health system, primary adherence to asthma biologics varied by race and 

insurance type, while nonadherence was primarily explained by patient-level barriers. 

Keywords: Anti-asthmatic agents; Asthma; Biological Products; Biologics; Health insurance; 

Healthcare disparities; Monoclonal antibodies; Treatment adherence and compliance. 
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Abstract 

Background: Work-related asthma (WRA) is the most prevalent occupational respiratory disease, 

and it has negative effects on socioeconomic standing, asthma control, quality of life, and mental 

health status. Most of the studies on WRA consequences are from high-income countries; there is a 

lack of information on these effects in Latin America and in middle-income countries. 
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Methods: This study compared socioeconomic, asthma control, quality of life, and psychological 

outcomes among individuals diagnosed with WRA and non-work-related asthma (NWRA) in a 

middle-income country. Patients with asthma, related and not related to work, were interviewed 

using a structured questionnaire to assess their occupational history and socioeconomic conditions, 

and with questionnaires to assess asthma control (Asthma Control Test and Asthma Control 

Questionnaire-6), quality of life (Juniper's Asthma Quality of Life Questionnaire), and presence of 

anxiety and depression symptoms (Hospital Anxiety and Depression Scale). Each patient's medical 

record was reviewed for exams and use of medication, and comparisons were made between 

individuals with WRA and NWRA. 

Results: The study included 132 patients with WRA and 130 with NWRA. Individuals with WRA 

had worse socioeconomic outcomes, worse asthma control, more quality-of-life impairment, and a 

higher prevalence of anxiety and depression than individuals with NWRA. Among individuals with 

WRA, those who had been removed from occupational exposure had a worse socioeconomic 

impact. 

Conclusions: Consequences on socioeconomic, asthma control, quality of life, and psychological 

status are worse for WRA individuals when compared with NWRA. 

Keywords: occupational asthma; quality of life; socioeconomic; work-exacerbated asthma; work-

related asthma. 
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Abstract 

Background: A novel, once-daily, fixed-dose combination of mometasone furoate/indacaterol 

acetate/glycopyrronium bromide (MF/IND/GLY) delivered via Breezhaler® is the first inhaled 

corticosteroid/long-acting ꞵ2-agonist/long-acting muscarinic antagonist (ICS/LABA/LAMA) 

therapy approved for the maintenance treatment of asthma in adults inadequately controlled on 

ICS/LABA combination. In patients with asthma and persistent airflow limitation (PAL), maximal 

treatment, especially with combination is suggested. This post hoc analysis of data from the 

IRIDIUM study assessed the efficacy of MF/IND/GLY in asthma patients with and without PAL. 

Methods: Patients with post-bronchodilator FEV1 ≤80% of predicted and FEV1/FVC ratio of ≤0.7 

were categorised as PAL subgroup and the remaining as the non-PAL subgroup. Lung function 

parameters (FEV1, PEF, and FEF25%-75%) and annualised asthma exacerbations rates were evaluated in 

both subgroups across the treatment arms: once-daily high-dose MF/IND/GLY (160/150/50 μg), 

high-dose MF/IND (320/150 μg) and twice-daily high-dose fluticasone/salmeterol (FLU/SAL; 

500/50 μg). 

Results: Of the 3092 randomised patients, 64% (n = 1981) met the criteria for PAL. Overall, there 

was no evidence of treatment difference between PAL and non-PAL subgroups (interaction P-value 

for FEV1, FEF25%-75%, PEF, moderate or severe exacerbations, severe exacerbations and all 

exacerbations were 0.42, 0.08, 0.43 0.29, 0.35 and 0.12, respectively). In the PAL subgroup, high-

dose MF/IND/GLY versus high-dose MF/IND and high-dose FLU/SAL improved trough 

FEV1 (mean difference: 102 mL [P < 0.0001] and 137 mL [P < 0.0001]) and reduced moderate or 

severe (16% and 32%), severe (25% and 39%) and all exacerbations (19% and 38%), respectively. 

Conclusions: Once-daily fixed-dose MF/IND/GLY was efficacious in asthma patients with and 

without persistent airflow limitation. 

Keywords: Asthma; Efficacy; Exacerbations; Long-acting muscarinic antagonist; Lung function; 

Persistent airflow limitation. 
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Abstract 

Introduction: Severe asthma is associated with a disproportionally high disease burden, including 

the risk of severe exacerbations. Accurate prediction of the risk of severe exacerbations may enable 

clinicians to tailor treatment plans to an individual patient. This study aims to develop and validate 

a novel risk prediction model for severe exacerbations in patients with severe asthma, and to 

examine the potential clinical utility of this tool. 

Methods and analysis: The target population is patients aged 18 years or older with severe asthma. 

Based on the data from the International Severe Asthma Registry (n=8925), a prediction model will 

be developed using a penalised, zero-inflated count model that predicts the rate or risk of 

exacerbation in the next 12 months. The risk prediction tool will be externally validated among 

patients with physician-assessed severe asthma in an international observational cohort, the NOVEL 

observational longiTudinal studY (n=1652). Validation will include examining model calibration 

(ie, the agreement between observed and predicted rates), model discrimination (ie, the extent to 

which the model can distinguish between high-risk and low-risk individuals) and the clinical utility 

at a range of risk thresholds. 

Ethics and dissemination: This study has obtained ethics approval from the Institutional Review 

Board of National University of Singapore (NUS-IRB-2021-877), the Anonymised Data Ethics and 

Protocol Transparency Committee (ADEPT1924) and the University of British Columbia (H22-

01737). Results will be published in an international peer-reviewed journal. 

Trial registration number: European Union electronic Register of Post-Authorisation Studies, EU 

PAS Register (EUPAS46088). 

Keywords: asthma; preventive medicine; risk management. 
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Abstract 

Background: T1 inflammation (marked by IFN-γ expression) is now consistently identified in 

subsets of asthma cohorts, but how it contributes to disease remains unclear. 

Objective: We sought to understand the role of CCL5 in asthmatic T1 inflammation, and how it 

interacts with both T1 and T2 inflammation. 

Methods: CCL5, CXCL9 and CXCL10 mRNA expression from sputum bulk RNAseq, as well as 

clinical/inflammatory data were obtained from the Severe Asthma Research Program (SARPIII). 

CCL5 and IFNG expression from Bronchoalveolar lavage (BAL) cell bulk RNAseq were obtained 

from the Immune Mechanisms in Severe Asthma (IMSA) cohort and expression related to 

previously identified immune cell profiles. The role of CCL5 in Tissue Resident Memory T-cells 

(TRMs) reactivation was evaluated in a T1 high murine severe asthma model. 

Results: Sputum CCL5 expression strongly correlated with T1 chemokines (p<0.001 for CXCL9 

and CXCL10), consistent with a role in T1 inflammation. CCL5High participants had greater FeNO 

(p=0.009), blood eosinophils (p<0.001), and sputum eosinophils (p=0.001) in addition to sputum 

neutrophils (p=0.001). Increased CCL5 BAL expression was unique to a previously described 

T1High/T2Variable/Lymphocytic patient group in the IMSA cohort, with IFNG trending with worsening 

lung obstruction only in this group (p=0.083). In a murine model, high expression of the CCL5 

receptor CCR5 was observed in TRMs and consistent with a T1 signature. A role for CCL5 in TRM 

activation was supported by the ability of the CCR5 inhibitor maraviroc to blunt reactivation. 

Conclusion: CCL5 appears to contribute to TRM-related T1 neutrophilic inflammation in asthma, 

while paradoxically also correlating with T2 inflammation and with sputum eosinophilia. 

Keywords: Asthma; CCL5; CCR5; CXCL-10; CXCL9; IFN-gamma; Tissue Resident Memory T 

cells (TRM); maraviroc. 
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Abstract 

Background: Many adult patients with asthma have uncontrolled disease and impaired quality of 

life, despite current asthma-specific drug therapies. 

Objective: This study aimed to investigate the prevalence of nine traits in asthma patients, their 

associations with disease control and quality of life, and referral rates to non-medical healthcare 

professionals. 

Methods: Retrospectively, data from asthma patients were collected in two Dutch hospitals 

(Amphia Breda, RadboudUMC Nijmegen). Adult patients without exacerbation <3 months who 

were referred for a first-ever elective, outpatient, hospital-based diagnostic pathway were deemed 

eligible. Nine traits were assessed: dyspnea, fatigue, depression, overweight, exercise intolerance, 

physical inactivity, smoking, hyperventilation and frequent exacerbations. To assess the likelihood 

of having poor disease control or decreased quality of life, the Odds Ratio (OR) was calculated per 

trait. Referral rates were assessed by checking patients' files. 

Results: 444 adults with asthma were studied (57% women, age: 48±16 years, FEV1: 88±17% 

predicted). Most patients (53%) were found to have uncontrolled asthma (ACQ ≥1.5 points) and 

decreased quality of life (AQLQ <6 points). Generally, patients had 3.0±1.8 traits. Severe fatigue 

was most prevalent (60%), and significantly increased the likelihood of having uncontrolled asthma 

(OR (95%CI): 3.0 (1.9-4.7)), and decreased quality of life (OR: 4.6 (2.7-7.9)). Referrals to non-MD 

healthcare professionals were low; most referrals were to a respiratory-specialized nurse (33%). 

Conclusion: Adult patients with asthma with a first ever referral to a pulmonologist frequently 

exhibit traits justifying the deployment of non-pharmacological interventions, especially in those 

with uncontrolled asthma. However, referrals to appropriate interventions appeared infrequent. 

Keywords: Asthma; asthma control; non-pharmacological; quality of life; treatable traits. 
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Abstract 

BackgroundNational asthma guidelines recommend an outpatient follow-up after hospitalization for 

asthma. Our aim is determine if a follow-up visit within 30 days after an asthma hospitalization 

impacts risk for re-hospitalization and emergency department visits for asthma within the following 

year.MethodsThis was a retrospective cohort study of claims data of Texas Children's Health Plan 

(a Medicaid managed care program) members age 1 to <18 years and hospitalized for asthma 

between January 1, 2012, and December 31, 2018. Primary outcomes were days to re-

hospitalization and emergency department visit between 30 days and 365 days following the index 

hospitalization.ResultsWe identified 1,485 children age 1 to <18 years hospitalized for asthma. 

Comparing those with a 30 day follow-up to those without, there was no difference in days to re-

hospitalization (adjusted hazard ratio 1.23, 95% Confidence Interval (CI) 0.74-2.06) or emergency 

department visit for asthma (aHR 1.08, 95% CI 0.88-1.33). Inhaled corticosteroid and short acting 

beta agonist dispensing were greater in the group completing the 30 day follow-up (means of 2.8 

and 4.8 respectively for those with follow-up, 1.6 and 3.5 respectively for those without, p < 

0.0001).ConclusionHaving a follow-up outpatient visit within 30 days of an asthma hospitalization 

is not associated with a decrease in asthma re-hospitalization or emergency department visit in the 

30-365 day period following the index hospitalization. Non-adherence to regular use of inhaled 

corticosteroid medication was high in both groups. These findings suggest need for improvement in 

the quality and quantity post hospital asthma follow-up. 

Keywords: Asthma; Hospital Medicine; Pediatrics. 
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Abstract 

Background: Patients with asthma often consider their symptomatology a barrier to exercise, 

leading to a reduced physical activity level. This study aims to determine whether the effect of a 

Nordic walking (NW) training program plus education and usual care is superior to educational and 

usual care only, in terms of exercise tolerance and other health-related outcomes in patients with 

asthma. The second aim is to explore the patients' experience with the NW program. 

Methods: A randomized controlled trial will be conducted with 114 adults with asthma recruited in 

sanitary area of A Coruña, Spain. Participants will be randomized to NW or control groups in 

blocks of six and in the same proportion in each group. Participants in the NW group will enrol in 

supervised sessions during eight weeks, three times/week. All participants will receive three 

educational sessions on asthma self-management plus usual care (S1 Appendix). Outcomes such as 

exercise tolerance (primary outcome), physical activity level, asthma-related symptoms and asthma 

control, dyspnea, lung function, handgrip strength, health related quality of life, quality of sleep, 

treatment adherence and healthcare resources use will be measured pre and postintervention, and at 

three and six months of follow-up. Participants in the NW group will additionally participate in 

focus groups. 

Discussion: This is the first study analysing the effect of NW in patients with asthma. NW 

combined with education and usual care is expected to improve exercise tolerance, but also asthma-

related outcomes. If this hypothesis is confirmed, a new community-based therapeutic approach will 

be available for patients with asthma. 

Trial registration: Study registered in ClinicalTrials.gov with number of register NCT05482620. 

Copyright: © 2023 Vilanova-Pereira et al. This is an open access article distributed under the terms 

of the Creative Commons Attribution License, which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original author and source are credited. 
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Abstract 

Background: Many patients with asthma experience loss of lung function over time, and in certain 

patients this can lead to progressive obstructive patterns similar to COPD. Patients with severe 

asthma may experience accelerated lung function decline (LFD). However, characteristics and risk 

factors for LFD in asthma have not been well described. Dupilumab may prevent or slow the rate of 
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LFD in patients with uncontrolled, moderate-to-severe asthma. ATLAS trial is designed to evaluate 

the role of dupilumab in preventing/slowing LFD over a period of 3 years versus standard-of-care 

therapy. 

Methods: ATLAS (clinicaltrials.gov identifier NCT05097287) is a randomised, double-blind, 

placebo-controlled, multicentre study that will include adult patients with uncontrolled moderate-to-

severe asthma. ∼1828 patients will be randomised (2:1) to dupilumab 300 mg or placebo in 

combination with maintenance therapy every 2 weeks for 3 years. The primary objective is to assess 

the effect of dupilumab on preventing or slowing LFD by year 1 in the exhaled nitric oxide fraction 

(F eNO) population (patients with F eNO ≥35 ppb). The effect of dupilumab in slowing the rate of LFD 

by year 2 and year 3 in both F eNO and total populations, exacerbations, asthma control, quality of 

life, biomarker changes and utility of F eNO as a biomarker of LFD will also be evaluated. 

Discussion: ATLAS is the first trial assessing the effect of a biologic on LFD, designed to establish 

the role of dupilumab in prevention of long-term loss of lung function and its potential effect on 

disease modification, which may provide unique insights into asthma pathophysiology, including 

predictive and prognostic factors of LFD. 
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Abstract 

NICE asthma diagnosis recommendations for the use of ECT are based on a limited number 

of studies that violate current ECT recommendations. Further research is therefore required 

to re-evaluate the diagnostic value of ECT. https://bit.ly/3iS4smw. 
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Abstract 

Background: The strength of association between comorbidities and asthma has never been ranked 

in relation to the prevalence of the comorbidity in the nonasthma population. We investigated the 

strength of association between comorbidities and asthma. 

Methods: A comprehensive literature search was performed for observational studies reporting data 

on comorbidities in asthma and nonasthma populations. A pairwise meta-analysis was performed 

and the strength of association calculated by anchoring odds ratios and 95% confidence intervals 

with the rate of comorbidities in nonasthma populations via Cohen's d method. Cohen's d=0.2, 0.5 

and 0.8 were cut-off values for small, medium and large effect sizes, respectively; very large effect 

size resulted for Cohen's d >0.8. The review was registered in the PROSPERO database; identifier 

number CRD42022295657. 

Results: Data from 5 493 776 subjects were analysed. Allergic rhinitis (OR 4.24, 95% CI 3.82-

4.71), allergic conjunctivitis (OR 2.63, 95% CI 2.22-3.11), bronchiectasis (OR 4.89, 95% CI 4.48-

5.34), hypertensive cardiomyopathy (OR 4.24, 95% CI 2.06-8.90) and nasal congestion (OR 3.30, 

95% CI 2.96-3.67) were strongly associated with asthma (Cohen's d >0.5 and ≤0.8); COPD (OR 

6.23, 95% CI 4.43-8.77) and other chronic respiratory diseases (OR 12.85, 95% CI 10.14-16.29) 

were very strongly associated with asthma (Cohen's d >0.8). Stronger associations were detected 

between comorbidities and severe asthma. No bias resulted according to funnel plots and Egger's 

test. 

Conclusion: This meta-analysis supports the relevance of individualised strategies for disease 

management that look beyond asthma. A multidimensional approach should be used to assess 

whether poor symptom control is related to uncontrolled asthma or to uncontrolled underlying 

comorbidities. 
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Abstract 

Background: Episodes of asthma-like symptoms in young children are common, but little is known 

about risk factors and their patterns for the daily symptom burden. 

Objective: We investigated a variety of possible risk factors and their age-related impact on the 

number of asthma-like episodes during age 0-3 years. 
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Methods: The study population included 700 children from the COPSAC2010 mother-child cohort 

followed prospectively from birth. Asthma-like symptoms were recorded until age three by daily 

diaries. Risk factors were analyzed by quasi-Poisson regressions and interaction with age was 

explored. 

Results: Diary data were available in 662 children. Male sex, maternal asthma, low birth weight, 

maternal antibiotic use, high asthma polygenic risk score, and high airway immune score associated 

with higher number of episodes in a multivariable analysis. Maternal asthma, preterm birth, 

caesarean section, low birth weight, and sibling(s) at birth showed increasing impact with age, 

whereas the siblings association decreased with age. The remaining risk factors had a stable pattern 

during age 0-3 years. For every additional clinical risk factor (male sex, low birth weight, maternal 

asthma) a child had, we found 34% more episodes (incidence rate ratio 1.34, 95% CI 1.21-1.48; 

p<0.001). 

Conclusion: Using unique day-to-day diary recordings, we identified risk factors for the burden of 

asthma-like symptoms in the first three years of life and describe their unique age-related patterns. 

This provides novel insight into the origin of asthma-like symptoms in early childhood which 

potentially pave a path for personalized prognostics and treatment. 

Keywords: Asthma; Respiratory pattern; Respiratory symptoms; Risk Factors; Wheeze; child. 

Copyright © 2023. Published by Elsevier Inc. 

full text links 

 

Proceed to details   

Cite 

  

Share 
16 

PLoS One 
•   
•   

•   
. 2023 Mar 8;18(3):e0282184. 

 doi: 10.1371/journal.pone.0282184. eCollection 2023. 

Exposure to dogs and cats and risk of 
asthma: A retrospective study 

Yu Taniguchi 1 2, Maasa Kobayashi 3 
Affiliations expand 

• PMID: 36888591 

  

• PMCID: PMC9994694 

  

• DOI: 10.1371/journal.pone.0282184 

Free PMC article 

https://pubmed.ncbi.nlm.nih.gov/36889671/
https://pubmed.ncbi.nlm.nih.gov/36888591/
https://pubmed.ncbi.nlm.nih.gov/36888591/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Taniguchi+Y&cauthor_id=36888591
https://pubmed.ncbi.nlm.nih.gov/?term=36907817%2C36907566%2C36907354%2C36906884%2C36906187%2C36894331%2C36894199%2C36893862%2C36893847%2C36893220%2C36893205%2C36891077%2C36891071%2C36889783%2C36889671%2C36888591%2C36884218%2C36883949%2C36882834%2C36882807%2C36882661%2C36879430%2C36879363%2C36878574%2C36876957%2C36866734%2C36822634%2C36825839%2C36755521%2C36736964%2C36682372%2C36539092&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-16-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=36907817%2C36907566%2C36907354%2C36906884%2C36906187%2C36894331%2C36894199%2C36893862%2C36893847%2C36893220%2C36893205%2C36891077%2C36891071%2C36889783%2C36889671%2C36888591%2C36884218%2C36883949%2C36882834%2C36882807%2C36882661%2C36879430%2C36879363%2C36878574%2C36876957%2C36866734%2C36822634%2C36825839%2C36755521%2C36736964%2C36682372%2C36539092&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-16-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kobayashi+M&cauthor_id=36888591
https://pubmed.ncbi.nlm.nih.gov/?term=36907817%2C36907566%2C36907354%2C36906884%2C36906187%2C36894331%2C36894199%2C36893862%2C36893847%2C36893220%2C36893205%2C36891077%2C36891071%2C36889783%2C36889671%2C36888591%2C36884218%2C36883949%2C36882834%2C36882807%2C36882661%2C36879430%2C36879363%2C36878574%2C36876957%2C36866734%2C36822634%2C36825839%2C36755521%2C36736964%2C36682372%2C36539092&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-16-affiliation-3
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9994694/
https://doi.org/10.1371/journal.pone.0282184


Abstract 

Findings on the relationship between pet exposure and asthma in western countries are inconsistent. 

This retrospective study examined the association of owning a dog or cat with the onset of asthma 

in Japanese people. We also investigated whether there is a critical window during which exposure 

to dogs and cats can reduce the risk of asthma by stratifying the analysis by the age at which pet 

ownership began. We analyzed data collected in an internet survey conducted by the Japan Pet Food 

Association in 2021. Valid data were obtained from 4290 participants for analysis of dog ownership 

and 4308 participants for analysis of cat ownership. In these respective groups, 41.2% had owned a 

dog and 26.5% had owned a cat. During the follow-up period, 5.7% of dog owners and 14.8% of 

non-dog owners developed asthma, as did 5.6% of cat owners and 13.5% of non-cat owners. On 

binomial logistic regression analysis, participants who had not owned a dog had an odds ratio (OR) 

of 2.01 (95% confidence interval (CI): 1.45-2.78) of developing asthma compared to those who had 

owned a dog after adjustment for sociodemographic characteristics. The corresponding OR of 

asthma onset among participants who had not owned a cat was 2.24 (95%CI: 1.56-3.23). Stratified 

analysis showed that while younger participants who had not owned a dog had higher ORs of 

developing asthma, those who had not owned a cat had similar ORs of asthma onset across all age 

categories. These results suggest that while there may be a critical window in early life during 

which exposure to dogs can prevent asthma onset, the protective effect of cat exposure is constant 

across all ages in Japan. 

Copyright: © 2023 Taniguchi, Kobayashi. This is an open access article distributed under the terms 

of the Creative Commons Attribution License, which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original author and source are credited. 
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Abstract 

STAT6 (signal transducer and activator of transcription 6) is a transcription factor that plays a 

central role in the pathophysiology of allergic inflammation. We have identified 16 patients from 10 

families spanning three continents with a profound phenotype of early-life onset allergic immune 

dysregulation, widespread treatment-resistant atopic dermatitis, hypereosinophilia with 

esosinophilic gastrointestinal disease, asthma, elevated serum IgE, IgE-mediated food allergies, and 

anaphylaxis. The cases were either sporadic (seven kindreds) or followed an autosomal dominant 

inheritance pattern (three kindreds). All patients carried monoallelic rare variants in STAT6 and 

functional studies established their gain-of-function (GOF) phenotype with sustained STAT6 

phosphorylation, increased STAT6 target gene expression, and TH2 skewing. Precision treatment 

with the anti-IL-4Rα antibody, dupilumab, was highly effective improving both clinical 

manifestations and immunological biomarkers. This study identifies heterozygous GOF variants in 

STAT6 as a novel autosomal dominant allergic disorder. We anticipate that our discovery of 
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multiple kindreds with germline STAT6 GOF variants will facilitate the recognition of more 

affected individuals and the full definition of this new primary atopic disorder. 

© 2023 Sharma et al. 
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Abstract 

ObjectiveTo investigate effectiveness of two different educational methods to improve inhaler 

techniques in patients with prior diagnosis of asthma, hospitalized with a non-asthma-related 

diagnosis.MethodsWe undertook a real-world, opportunistic quality-improvement project. Inhaler 

technique in hospitalized patients with prior diagnosis of asthma was assessed in two cohorts over 

two 12-week cycles using a standardized device-specific proforma of seven-step inhaler technique, 

classed: "good" if 6/7 steps achieved; "fair" if 5/7 compliant; "poor" for others. Baseline data was 

collected in both cycles. Cycle one involved face-to-face education by a healthcare professional; 

cycle two involved additional use of an electronic device to show device-specific videos 

(asthma.org.uk). In both cycles, patients were reassessed within two days for improvements and 

the two methods compared for effectiveness.ResultsDuring cycle one 32/40 patients were 

reassessed within 48hours; eight lost to follow-up. During cycle two 38/40 patients were reassessed 

within 48hours; two lost to follow-upDuring cycle one, two and 12 had good/fair baseline technique 
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respectively, and 26 poor. Most commonly missed steps were no expiry check/not rinsing mouth 

after steroid use. On reassessment 17% patients improved from poor to fair/good.During cycle two, 

initial technique assessment identified: 23 poor; 12 fair; five good. Post-videos, 35% of patients 

improved from poor to fair/good.Proportion of patients improving from poor to fair, or poor/fair to 

good increased in cycle two vs one (52.5% vs 33%).ConclusionVisual instruction is associated with 

improved technique compared to verbal feedback. This is a user-friendly and cost-effective 

approach to patient education. 
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Abstract 

Rationale: Severe asthma is burdened by relevant socio-economic and clinical impact. Randomized 

controlled trials on Dupilumab showed efficacy and a good safety profile, but post-market studies 

are needed. 

Objectives: To evaluate the impact of Dupilumab on (i) the use of anti-asthmatic drugs, including 

oral corticosteroids (OCS), (ii) the rates of asthma exacerbation-related hospital admissions, and 

(iii) the healthcare costs in patients with asthma. 
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Methods: Data were retrieved from Healthcare Utilization database of Lombardy region (Italy). We 

compared healthcare resources use between the 6 months after Dupilumab initiation ("post-

intervention period") and (i) the 6 months before Dupilumab initiation ("wash-out period") and (ii) 

the corresponding 6 months of the prior year ("pre-intervention period"). 

Main results: In a cohort of 176 patients, Dupilumab significantly reduced anti-asthmatic drugs use 

(including OCS and short-acting β2-agonists, inhaled corticosteroids (ICS)/long-acting β2-agonists 

and ICS alone) when comparing the "pre-intervention" to the "post-intervention" period. When 

considering hospital admissions, we observed a not statistically or marginally significant reduction 

between both periods before Dupilumab and the post-intervention period. Six-months 

discontinuation rate was 8%. Overall healthcare costs had a tenfold increase between the "pre-

intervention" and "post-intervention" period, which was mainly led by the biologic drug cost. 

Conversely, expenditures connected to hospital admissions did not change. 

Conclusions: Our real-world investigation suggests that Dupilumab reduced anti-asthmatic drugs 

use, including OCS, in comparison to a corresponding period in the prior year. However, long-term 

healthcare sustainability remains an open issue. 

Keywords: Asthma; Clinical allergy and immunology; Inflammation. 
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Abstract 

Sex differences in susceptibility, severity, and progression are prevalent for various diseases in 

multiple organ systems. This phenomenon is particularly apparent in respiratory diseases. Asthma 

demonstrates an age-dependent pattern of sexual dimorphism. However, marked differences 

between males and females exist in other pervasive conditions such as chronic obstructive 

pulmonary disease (COPD) and lung cancer. The sex hormones estrogen and testosterone are 

commonly considered the primary factors causing sexual dimorphism in disease. However, how 

they contribute to differences in disease onset between males and females remains undefined. The 

sex chromosomes are an under-investigated fundamental form of sexual dimorphism. Recent 

studies highlight key X and Y-chromosome-linked genes that regulate vital cell processes and can 

contribute to disease-relevant mechanisms. This review summarises patterns of sex differences in 

asthma, COPD and lung cancer, highlighting physiological mechanisms causing the observed 

dimorphism. We also describe the role of the sex hormones and present candidate genes on the sex 

chromosomes as potential factors contributing to sexual dimorphism in disease. 

Keywords: Asthma; COPD; Inflammation; Lung cancer; Remodelling; Sex chromosomes; Sexual 

dimorphism. 
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Abstract 

Allergen immunotherapy (AIT) is currently the only form of treatment that modifies allergic 

asthma. Pharmacotherapy alone seeks to control the symptoms of allergic asthma, allergic rhinitis, 

and other atopic conditions. In contrast, AIT can induce long-term physiological modifications 

through the immune system. AIT enables individuals to live improved lives many years after 

treatment ends, where they are desensitized to the allergen(s) used or no longer have significant 

allergic reactions upon allergen provocation. The leading forms of treatment with AIT involve 

injections of allergen extracts with increasing doses via the subcutaneous route or drops/tablets via 

the sublingual route for several years. Since the initial attempts at this treatment as early as 1911 by 

Leonard Noon, the mechanisms by which AIT operates remain unclear. This literature-based review 

provides the primary care practitioner with a current understanding of the mechanisms of AIT, 

including its treatment safety, protocols, and long-term efficacy. The primary mechanisms 

underlying AIT include changes in immunoglobulin classes (IgA, IgE, and IgG), 

immunosuppressive regulatory T cell induction, helper T cell type 2 to helper T cell type 1 

cell/cytokine profile shifts, decreased early-phase reaction activity and mediators, and increased 

production of IL-10, IL-35, TGF-β, and IFN-γ. Using the databases PubMed and Embase, a 

selective literature search was conducted searching for English, full-text, reviews published 

between 2015 and 2022 using the keywords (with wildcards) "allerg*," "immunotherap*," 

"mechanis*," and "asthma." Among the cited references, additional references were identified using 

a manual search. 

Keywords: allergen immunotherapy (AIT); allergic asthma; regulatory T (Treg) cell; subcutaneous 

allergen immunotherapy (SCIT); sublingual allergen immunotherapy (SLIT). 
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Abstract 

Aim: Nursing interventions include the preventive care that can support and guide the nurse's effort 

to provide asthma interventions for children. Hence, this review was done to assess the 

effectiveness of nursing interventions for management of childhood asthma. 

Methods: We conducted a search in Medline, the Cochrane library, EMBASE, ScienceDirect and 

Google Scholar from 1964 until April 2022. Meta-analysis was done using a random-effects model 

and pooled weighted mean difference (WMD) or standardized mean difference (SMD) and/or risk 

ratio (RR) with 95% confidence intervals (CIs). 

Results: Fourteen studies were analysed. The pooled RR was 0.49 for emergency visits (95% CI: 

0.32 to 0.77) and 0.46 for hospitalizations (95% CI: 0.27 to 0.79). The pooled WMD was -1.20 for 

number of days with symptoms (95% CI: -3.50 to 1.11), -0.98 for number of nights with symptoms 

(95% CI: -2.94 to 0.98) and -0.69 for frequency of asthma attacks (95% CI: -1.19 to -0.20). The 

pooled SMD was 0.39 for quality of life (95% CI: 0.11 to 0.66) and 0.58 for asthma control (95% 

CI: -0.29 to 1.46). 

Conclusion: Nursing interventions were relatively effective in improving the quality of life and 

reducing asthma related emergencies, acute attacks and hospitalization amongst childhood asthma 

patients. 

Keywords: childhood asthma; intervention; meta-analysis; nurses; systematic review. 
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Abstract 

Objective: The open-label extension TRAVERSE study (NCT02134028) assessed dupilumab 

long-term safety and efficacy in patients who completed Phase 2/3 dupilumab asthma studies. This 

post hoc analysis evaluated long-term efficacy in type 2 patients with and without evidence of 

allergic asthma who enrolled in TRAVERSE from Phase 3 QUEST (NCT02414854) and Phase 2b 

(NCT01854047) studies. Non-type 2 patients with evidence of allergic asthma were also assessed. 

Methods: Unadjusted annualized exacerbation rates during parent study and TRAVERSE treatment 

period, and changes from parent study baseline in pre-bronchodilator forced expiratory volume in 1 

second (FEV1) and in 5-item asthma control questionnaire (ACQ-5) scores were assessed in patients 

from QUEST and Phase 2b; change from parent study baseline in total IgE level was assessed in 

patients enrolled from Phase 2b. 

Results: 2062 patients from Phase 2b and QUEST enrolled in TRAVERSE. Of these, 969 were 

type 2 with evidence of allergic asthma; 710 were type 2 without evidence of allergic asthma; and 

194 were non-type 2 with evidence of allergic asthma at parent study baseline. In these populations, 

reductions in exacerbation rates observed during parent studies were sustained during TRAVERSE. 

Type 2 patients who switched from placebo arm to dupilumab in TRAVERSE experienced similar 

reductions in severe exacerbation rates, and improvements in lung function and asthma control to 

those patients who already received dupilumab during the parent study. 

Conclusion: Dupilumab efficacy was sustained for up to 3 years in patients with uncontrolled, 

moderate-to-severe type 2 inflammatory asthma, with or without evidence of 

allergic asthma.ClinicalTrials.gov identifier: NCT02134028. 

Keywords: ACQ-5; IgE; exacerbation; long-term; lung function; pre-bronchodilator FEV1; type 2. 
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Abstract 

Purpose of review: Eosinophils are involved in combating parasitic, bacterial, viral infections as 

well as certain malignancies. However, they are also implicated in an array of upper and lower 

respiratory disease states. Through a deeper understanding of disease pathogenesis, targeted 

biologic therapies have revolutionized glucocorticoid sparing treatment of eosinophilic respiratory 

diseases. This review will focus on the impact of novel biologics on the management of asthma, 

eosinophilic granulomatosis with polyangiitis, allergic bronchopulmonary aspergillosis (ABPA), 

hypereosinophilic syndrome (HES) and chronic rhinosinusitis with nasal polyposis (CRSwNP). 

Recent findings: Key immunologic pathways affecting Type 2 inflammation through 

immunoglobulin E (IgE), interleukin (IL-4), IL-5, IL-13, and upstream alarmins such as thymic 

stromal lymphopoietin (TSLP), have led to novel drug developments. We explore the mechanism of 

action for Omalizumab, Mepolizumab, Benralizumab, Reslizumab, Dupilumab, and Tezepelumab, 

their respective Food and Drug Administration (FDA) indications, and biomarkers affecting 

treatment decisions. We also highlight investigational therapeutics that are likely to impact the 

future management of eosinophilic respiratory diseases. 

Summary: Insight into the biology of eosinophilic respiratory diseases has been critical for 

understanding disease pathogenesis and has contributed to the development of effective eosinophil-

targeted biologic interventions. 

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

Objective: To investigate the knowledge and perceptions of physicians on the role of modeling 

studies in asthma, using a modified Delphi procedure. 

Methods: Group opinions among a panel of respiratory experts were obtained using two online 

questionnaires and a virtual scientific workshop. A consensus was pre-defined as agreement by 

>75% of participants. 

Results: From 26 experts who agreed to participate, 22 completed both surveys. At the end of the 

process, the panel rated their own understanding of modeling as good (77%) but that among 

physicians in general as poor (77%). Participants agreed that data from modeling studies should be 

used, at least sometimes, to inform treatment guidelines (91%) and could be useful for guiding 

clinical decisions (100%). Perceived barriers to using modeling studies were 'A lack of 

understanding' (81%) and 'A lack of standardized methodology' (82%). Based on data from two 

modeling studies, no consensus was reached on physicians recommending regular inhaled 

corticosteroids (ICS) versus as-needed therapy for patients with mild asthma, whereas 77% agreed 

that they would recommend regular ICS over maintenance and reliever therapy for ≥80% of their 

patients with moderate asthma. No consensus was reached on the value of modeling data in relation 

to empirical data. 

Conclusion: There is overall support among respiratory experts for the usefulness of modeling data 

to guide asthma treatment guidelines and clinical decision making. More publications on modeling 

data using robust models and accessible terminology will aid the understanding of physicians in 

general and help clarify the evidence-based value of modeling studies. 

Keywords: Asthma; guided asthma treatment; modeling studies; modified Delphi procedure. 
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Abstract 

Background: Thymic stromal lymphopoietin (TSLP) is a key upstream regulator driving allergic 

inflammatory responses. We evaluated the efficacy and safety of ecleralimab, a potent inhaled 

neutralising antibody fragment against human TSLP, using allergen inhalation challenge (AIC) in 

subjects with mild atopic asthma. 

Methods: This was a 12-week, randomised, double-blind, placebo-controlled, parallel-design, 

multicentre allergen bronchoprovocation study conducted at 10 centres across Canada and 

Germany. Subjects aged 18-60 years with stable mild atopic asthma were randomised (1:1) to 

receive 4 mg once-daily inhaled ecleralimab or placebo. Primary end-points were the allergen-

induced change in forced expiratory volume in 1 s (FEV1) during the late asthmatic response (LAR) 

measured by area under the curve (AUC3-7h) and maximum percentage decrease (LAR%) on day 84, 

and the safety of ecleralimab. Allergen-induced early asthmatic response (EAR), sputum 

eosinophils and fractional exhaled nitric oxide (F ENO) were secondary and exploratory end-points. 

Results: 28 subjects were randomised to ecleralimab (n=15) or placebo (n=13). On day 84, 

ecleralimab significantly attenuated LAR AUC3-7h by 64% (p=0.008), LAR% by 48% (p=0.029), 

and allergen-induced sputum eosinophils by 64% at 7 h (p=0.011) and by 52% at 24 h (p=0.047) 

post-challenge. Ecleralimab also numerically reduced EAR AUC0-2h (p=0.097) and EAR% 

(p=0.105). F ENO levels were significantly reduced from baseline throughout the study (p<0.05), 

except at 24 h post-allergen (day 43 and day 85). Overall, ecleralimab was safe and well tolerated. 
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Conclusion: Ecleralimab significantly attenuated allergen-induced bronchoconstriction and airway 

inflammation, and was safe in subjects with mild atopic asthma. 
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Abstract 

Objective: Caregiver depressive symptoms are prevalent among children with asthma and 

associated with greater asthma morbidity. Identifying caregivers with depression and connecting 

them to appropriate treatment may reduce child asthma morbidity. The goal of this project was to 

implement a workflow for caregiver depression screening and treatment referral in an urban, 

community-based, asthma clinic serving under-resourced children. 

Methods: The Model for Improvement with weekly Plan-Do-Study-Act cycles was utilized. A two-

item depression screening tool (Patient Health Questionnaire-2; PHQ-2) and an acceptability 

question using a 5-point Likert scale were added to an existing social needs screening checklist 

administered to all caregivers during the child's clinic visit. Caregivers with a positive PHQ-2 score 

(≥3) received the PHQ-9. Positive screens on the PHQ-9 (≥5) received information and referrals by 

level of risk. PHQ-9 positive caregivers received a follow-up phone call two weeks post-visit to 

assess connection to support, improvement in depressive symptoms, and satisfaction with resources 

provided. 

Results: The PHQ-2 was completed by 84.4% of caregivers (233/276). Caregivers had a mean age 

of 33.8 years (SD = 8.3; Range: 18-68) and were predominately female (86.4%), Black (80.4%), 

and non-Hispanic (78.4%). The majority (72.3%) found the screening acceptable (agree/strongly 

agree). Nearly one in six caregivers (37/233, 15.9%) reported depressive symptoms (PHQ-2 ≥ 3); 

11.6% (27/233) had clinically significant symptoms (PHQ-9 score ≥ 10); and 2.1% (5/233) reported 

suicidal thoughts. Of those with depressive symptoms, 70.3% (26/37) participated in the follow-up 

phone call. While 50% (13/26) reported the resources given in clinic were "extremely helpful," no 

caregivers contacted or used them. 
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Conclusions: Caregiver depression screening was successfully integrated into a pediatric asthma 

clinic serving under-resourced children. While caregivers found screening to be acceptable, it did 

not facilitate short-term connection to treatment among those with depressive symptoms. 

Keywords: Depression; parent; psychosocial. 
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Abstract 

Airway mucus is a complex viscoelastic gel that provides a defensive physical barrier and shields 

the airway epithelium by trapping inhaled foreign pathogens and facilitating their removal via 

mucociliary clearance (MCC). In patients with respiratory diseases, such as chronic obstructive 

pulmonary disease (COPD), cystic fibrosis (CF), non-CF bronchiectasis, and asthma, an increase in 

crosslinking and physical entanglement of mucin polymers as well as mucus dehydration often 

alters and typically reduces mucus mesh network pore size, which reduces neutrophil migration, 

decreases pathogen capture, sustains bacterial infection, and accelerates lung function decline. 
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Conventional aerosol particles containing hydrophobic drugs are rapidly captured and removed by 

MCC. Therefore, it is critical to design aerosol delivery systems with the appropriate size and 

surface chemistry that can improve drug retention and absorption with the goal of increased 

efficacy. Biodegradable muco-adhesive particles (MAPs) and muco-penetrating particles (MPPs) 

have been engineered to achieve effective pulmonary delivery and extend drug residence time in the 

lungs. MAPs can be used to target mucus as they get trapped in airway mucus by steric obstruction 

and/or adhesion. MPPs avoid muco-adhesion and are designed to have a particle size smaller than 

the mucus network, enhancing lung retention of particles as well as transport to the respiratory 

epithelial layer and drug absorption. In this review, we aim to provide insight into the composition 

of airway mucus, rheological characteristics of airway mucus in healthy and diseased subjects, the 

most recent techniques to study the flow dynamics and particle diffusion in airway mucus (in 

particular, multiple particle tracking, MPT), and the advancements in engineering MPPs that have 

contributed to improved airway mucus penetration, lung distribution, and retention. 

Keywords: Aerosol; Cystic fibrosis; Microrheology; Mucociliary clearance; Multiple particle 

tracking; Pulmonary drug delivery; Rheology. 
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Abstract 

Asthma is one of the most common chronic non-communicable diseases worldwide and is 

characterised by variable airflow obstruction, causing dyspnoea and wheezing. Highly effective 

therapies are available; asthma morbidity and mortality have vastly improved in the past 15 years, 

and most patients can attain good asthma control. However, undertreatment is still common, and 

improving patient and health-care provider understanding of when and how to adjust treatment is 

crucial. Asthma management consists of a cycle of assessment of asthma control and risk factors 

and adjustment of medications accordingly. With the introduction of biological therapies, 

management of severe asthma has entered the precision medicine era-a shift that is driving clinical 

ambitions towards disease remission. Patients with severe asthma often have co-existing conditions 

contributing to their symptoms, mandating a multidimensional management approach. In this 

Seminar, we provide a clinically focused overview of asthma; epidemiology, pathophysiology, 

diagnosis, and management in children and adults. 
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Abstract 

Desert dust storms (DDS) are natural events that impact not only populations close to the 

emission sources but also populations many kilometers away. Countries located across the 

main dust sources, including countries in the Eastern Mediterranean, are highly affected by 

DDS. In addition, climate change is expanding arid areas exacerbating DDS events. 

Currently, there are no intervention measures with proven, quantified exposure reduction 

to desert dust particles. As part of the wider "MEDEA" project, co-funded by LIFE 2016 

Programme, we examined the effectiveness of an indoor exposure-reduction intervention 

(i.e., decrease home ventilation during DDS events and continuous use of air purifier 

during DDS and non-DDS days) across homes and/or classrooms of schoolchildren with 

asthma and adults with atrial fibrillation in Cyprus and Crete-Greece. Participants were 

randomized to a control or intervention groups, including an indoor intervention group 

with exposure reduction measures and the use of air purifiers. Particle sampling, PM10 and 

PM2.5, was conducted in participants' homes and/or classrooms, between 2019 and 2022, 

during DDS-free weeks and during DDS days for as long as the event lasted. In indoor and 

outdoor PM10 and PM2.5 samples, mass and content in main and trace elements was 

determined. Indoor PM2.5 and PM10 mass concentrations, adjusting for premise type and 

dust conditions, were significantly lower in the indoor intervention group compared to the 

control group (PM2.5-intervention/PM2.5-control = 0.57, 95% CI: 0.47, 0.70; PM10-intervention/PM10-control = 0.59, 

95% CI: 0.49, 0.71). In addition, the PM2.5 and PM10 particles of outdoor origin were 

significantly lower in the intervention vs. the control group (PM2.5 infiltration intervention-

to-control ratio: 0.49, 95% CI: 0.42, 0.58; PM10 infiltration intervention-to-control ratio: 0.68, 

95% CI: 0.52, 0.89). Our findings suggest that the use of air purifiers alongside decreased 

ventilation measures is an effective protective measure that reduces significantly indoor 

exposure to particles during DDS and non-DDS in high-risk population groups. 
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Abstract 

Background: Subcutaneous immunotherapy (SCIT) is a well-validated and effective 

disease modification treatment for house dust mites (HDM)-induced allergic rhinitis (AR). 

Long-term post-treatment comparisons in children and adults treated with SCIT have 

rarely been published. This study aimed to evaluate the long-term efficacy of HDM-SCIT 

administered under a cluster schedule in children compared to adults. 

Methods: This was an open-design, observational, long-term clinical follow-up study on 

children and adults with perennial AR treated with HDM-SCIT. The follow-up consisted of a 

three-year treatment duration plus a post-treatment follow-up of over three years. 

Results: Patients in the pediatric (n = 58) and adult (n = 103) groups completed a post-

SCIT follow-up of over three years. The total nasal symptom score (TNSS), combined 

symptom medication score (CSMS), and rhinoconjunctivitis quality-of-life questionnaire 

(RQLQ) score decreased significantly at T1 (three-year SCIT completed) and T2 (follow-up 

completed) in the pediatric and adult groups. In both groups, the improvement rate of 

TNSS (T0-T1) was moderately correlated with the baseline TNSS (r = 0.681, p < 0.001 and r 

= 0.477, p < 0.001 for children and adults, respectively). Only in the pediatric group, TNSS 

was significantly lower at T2 compared with that right after SCIT cessation (T1) (p = 0.030). 

Conclusions: Children and adults with HDM-induced perennial AR could achieve a 

sustainable post-treatment efficacy for over three years (up to 13 years) following a three-

year SCIT. Patients with relatively severe nasal symptoms at baseline may benefit more 

from SCIT. Children who have completed an adequate course of SCIT may gain further 

improvement in nasal symptoms after SCIT cessation. 

Keywords: Allergic rhinitis; Efficacy; Long-term; Pediatric; Subcutaneous immunotherapy. 
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Abstract 

Objectives: This study aimed to determine the prevalence and independent risk factors of 

SDB, and explore its association with malocclusion among 6-11-year-old children in 

Shanghai, China. 

Methods: A cluster sampling procedure was adopted in this cross-sectional study. 

Pediatric Sleep Questionnaire (PSQ) was applied to evaluate the presence of SDB. 

Questionnaires including PSQ, medical history, family history, and daily habits/environment 

were completed by parents under instruction, and oral examinations were implemented by 

well-trained orthodontists. Multivariable logistic regression was applied to identify 

independent risk factors for SDB. Chi-square tests and Spearman's Rank Correlation were 

used to estimate the relationship between SDB and malocclusion. 

Results: A total of 3433 subjects (1788 males and 1645 females) were included in the 

study. The SDB prevalence was about 17.7%. Allergic rhinitis (OR 1.39, 95% CI 1.09-1.79), 

adenotonsillar hypertrophy (OR 2.39, 95% CI 1.82-3.19), paternal snoring (OR 1.97, 95% CI 

1.53-2.53), and maternal snoring (OR 1.35, 95% CI 1.05-1.73) were independent risk factors 

for SDB. The SDB prevalence was higher in children with retrusive mandibles than in proper 

or excessive ones. No significant difference was observed in the correlation between SDB 

and lateral facial profile, mandible plane angle, constricted dental arch form, the severity of 

anterior overjet and overbite, degree of crowding and spacing, and the presence of 

crossbite and open bite. 

Conclusions: The prevalence of SDB in primary students in the Chinese urban population 

was high and highly associated with mandible retrusion. The independent risk factors 

included Allergic rhinitis, adenotonsillar hypertrophy, paternal snoring, and maternal 

snoring. More efforts should be made to enhance public education about SDB and related 

dental-maxillofacial abnormalities. 

Keywords: Cross-sectional study; Malocclusion; Prevalence; Risk factor; Sleep-disordered 

breathing. 
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Abstract 

Background: The strength of association between comorbidities and asthma has never 

been ranked in relation to the prevalence of the comorbidity in the nonasthma population. 

We investigated the strength of association between comorbidities and asthma. 

Methods: A comprehensive literature search was performed for observational studies 

reporting data on comorbidities in asthma and nonasthma populations. A pairwise meta-

analysis was performed and the strength of association calculated by anchoring odds 

ratios and 95% confidence intervals with the rate of comorbidities in nonasthma 

populations via Cohen's d method. Cohen's d=0.2, 0.5 and 0.8 were cut-off values for 

small, medium and large effect sizes, respectively; very large effect size resulted for 

Cohen's d >0.8. The review was registered in the PROSPERO database; identifier number 

CRD42022295657. 
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Results: Data from 5 493 776 subjects were analysed. Allergic rhinitis (OR 4.24, 95% CI 

3.82-4.71), allergic conjunctivitis (OR 2.63, 95% CI 2.22-3.11), bronchiectasis (OR 4.89, 95% 

CI 4.48-5.34), hypertensive cardiomyopathy (OR 4.24, 95% CI 2.06-8.90) and nasal 

congestion (OR 3.30, 95% CI 2.96-3.67) were strongly associated with asthma 

(Cohen's d >0.5 and ≤0.8); COPD (OR 6.23, 95% CI 4.43-8.77) and other chronic respiratory 

diseases (OR 12.85, 95% CI 10.14-16.29) were very strongly associated with asthma 

(Cohen's d >0.8). Stronger associations were detected between comorbidities and severe 

asthma. No bias resulted according to funnel plots and Egger's test. 

Conclusion: This meta-analysis supports the relevance of individualised strategies for 

disease management that look beyond asthma. A multidimensional approach should be 

used to assess whether poor symptom control is related to uncontrolled asthma or to 

uncontrolled underlying comorbidities. 
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Abstract 

Rhinitis is one of the most prevalent chronic diseases globally. Microbiome exposure 

affects the occurrence of rhinitis. However, previous studies did not differentiate allergic 

rhinitis (AR) and non-allergic rhinitis (NAR) in the microbial association analysis. In this 

study, we investigate 347 students in 8 junior high schools, Terengganu, Malaysia, who 

were categorized as healthy (70.9%), AR (13.8%) and NAR (15.3%) based on a self-

administered questionnaire and skin prick tests of pollen, pet, mould and house dust mite 

allergens. Classroom microbial and metabolite exposure in vacuumed dust was 

characterized by PacBio long-read amplicon sequencing, quantitative PCR and LC-MS-

based untargeted metabolomics. Our findings indicate a similar microbial association 

pattern between AR and NAR. The richness in Gammaproteobacteria was negatively 

associated with AR and NAR symptoms, whereas total fungal richness was positively 

associated with AR and NAR symptoms (p < 0.05). Brasilonema bromeliae and Aeromonas 

enteropelogenes were negatively associated with AR and NAR, and Deinococcus was 

positively associated with AR and NAR (p < 0.01). Pipecolic acid was protectively associated 

with AR and NAR symptoms (OR = 0.06 and 0.13, p = 0.009 and 0.045). A neural network 

analysis showed that B. bromeliae was co-occurring with pipecolic acid, suggesting that the 

protective role of this species may be mediated by releasing pipecolic acid. Indoor relative 

humidity and the weight of vacuum dust were associated with AR and NAR, respectively 

(p < 0.05), but the health effects were mediated by two protective bacterial 

species, Aliinostoc morphoplasticum and Ilumatobacter fluminis. Overall, our study reported 
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a similar microbial association pattern between AR and NAR and also revealed the complex 

interactions between microbial species, environmental characteristics, and rhinitis 

symptoms. 
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Abstract 

Background: The pathogenesis of allergic rhinitis (AR) is ambiguous, while it is clear that 

various immune cells and cytokines play crucial roles in its occurrence and development. 

Aim: To investigate the effect of exogenous interleukin-10 (IL-10) on the expression of 

fibrinogen (FIB), procalcitonin (PCT), hypersensitive C-reactive protein (hs-CRP), and 

Th17/Treg-IL10/IL-17 axis balance in the nasal mucosa of rats with AR. 

Method: In this study, 48 female-specific pathogen-free Sprague-Dawley rats were 

randomly divided into 3 groups: blank control group, AR group, and IL-10 intervention 

group. The AR model was established in the AR group and IL-10 group. The rats in the 

control group were treated with normal saline; the rats in the AR group were given 20 μL 
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of saline containing 50 μg of ovalbumin (OVA) every day. The rats in the IL-10 intervention 

group were intraperitoneally injected with 1 mL of 40 pg/kg IL-10 and provided with OVA. 

The IL-10 intervention group was composed of mice with AR that received IL-10. The 

behavior of nasal allergic symptoms (such as nasal itching, sneezing, and runny nose) and 

the hematoxylin and eosin staining of nasal mucosa were observed. The levels of FIB, PCT, 

hs-CRP, IgE, and OVA sIgE in serum were determined by enzyme-linked immunosorbent 

assay. The levels of Treg and Th17 cells in serum were detected by flow cytometry. The 

protein levels of TGF-β, IL-10, and IL-17 in nasal mucosa were detected by the Western-

blot method. 

Results: The scores of snots, nasal itching, and sneezing in the AR group were significantly 

higher than those in the control group, while the scores of the above symptoms in the IL-

10 intervention group were lower than those in the AR group. The levels of FIB, PCT, hs-

CRP, IgE, and OVA sIgE in serum and the protein levels of IL-10 and IL-17 in the nasal 

mucosa in the AR group were higher than those in the blank control group. Meanwhile, the 

levels of FIB, PCT, hs-CRP, IgE, and OVA sIgE in serum and IL-10 and IL-17 protein in the 

nasal mucosa in the IL-10 group were lower than those in the AR group. 

Conclusion: IL-10 can relieve the allergy of AR rats by affecting the expression of FIB, PCT, 

and hs-CRP, as well as the balance of the Th17/Treg-IL10/IL-17 axis in the nasal mucosa of 

AR rats. 

Keywords: allergic rhinitis; autophagy; axis balance; fibrinogen; helper T cells 17; 

hypersensitive C-reactive protein; interleukin-10; interleukin-17; procalcitonin; regulatory T 

cells. 

full text links 

 

Proceed to details  

Cite 

  

Share 

7 

Am J Rhinol Allergy 

•   

•   

•   

. 2023 Mar 7;19458924231160596. 

 doi: 10.1177/19458924231160596. Online ahead of print. 

Co-treatment with Fexofenadine and 
Budesonide Increases FoxP3 Gene 

https://pubmed.ncbi.nlm.nih.gov/36882999/
https://pubmed.ncbi.nlm.nih.gov/36882993/
https://pubmed.ncbi.nlm.nih.gov/36882993/


Expression in Patients with Allergic 
Rhinitis 

Elham Bagherinia 1, Sara Falahi 1, Seyed Hamidreza Mortazavi 2, Farhad Salari 3, Alireza 

Rezaiemanesh 3, Ali Gorgin Karaji 3 

Affiliations expand 

• PMID: 36882993 

  

• DOI: 10.1177/19458924231160596 

Abstract 

Background: T helper type 2 (Th2), Th17, and regulatory T cells (Tregs) play essential roles 

in the pathogenesis and control of allergic rhinitis (AR). Fexofenadine and budesonide are 

first-line treatments for AR. This study aimed to investigate the effect of co-treatment with 

fexofenadine and budesonide on the expression of Th2, Th17, and Treg-specific 

transcription factors (GATA-binding protein 3 [GATA-3], RAR-related orphan receptor 

gamma [RORγt], and forkhead box P3 [FoxP3], respectively) in AR patients. 

Methods: In this study, 29 AR patients were co-treated with fexofenadine and budesonide 

for 1 month. Blood was collected from AR patients before and after 1 month of treatment. 

The gene expression levels of GATA-3, RORγt, and FoxP3 transcription factors in blood 

samples were measured. In addition, serum immunoglobulin E (IgE) levels and eosinophil 

percentages in blood samples were determined. 

Findings: The expression level of FoxP3 increased significantly after treatment compared 

with that before treatment (P < .001). In contrast, GATA-3 and RORγt expression levels did 

not show any noticeable changes. In addition, the percentage of peripheral blood 

eosinophils significantly decreased (P < .01). Serum IgE levels decreased compared with 

those before treatment, but the difference was not statistically significant. Furthermore, the 

clinical symptoms of the patients improved compared with those before treatment. 

Conclusion: Our results showed that combined treatment with fexofenadine and 

budesonide increased the expression level of the FoxP3 gene, decreased the percentage of 

peripheral blood eosinophils, and improved the clinical symptoms of AR patients. This 

regimen appears to improve disease symptoms, at least in part by increasing the Treg 

population and decreasing the eosinophil population. 

Keywords: budesonide, fexofenadine, FoxP3, allergic rhinitis, eosinophils, Treg. 
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Abstract 

Introduction: Macrophages play a central role in balancing the immune response by 

switching phenotypes between the M1 and M2 profiles according to a delicate equilibrium. 

Based on a previous clinical trial (NCT03649139), this study aimed to evaluate the change 

in M2 macrophages during pollen exposure in seasonal allergic rhinitis (SAR). 

Methods: Nasal symptom scores were recorded. Peripheral M2 macrophages were 

investigated according to cell surface markers, and M2-associated cytokine/chemokine 

release in serum and nasal secretion were assessed. In vitro pollen stimulation tests were 

performed, and polarized macrophage subsets were analyzed by flow cytometry. 

Results: Compared to baseline, the percentage of peripheral CD163+ M2 macrophages in 

CD14+ monocytes increased during the pollen season (p < 0.001) and at the end of 

treatment (p = 0.004) in the SLIT group. The percentage of CD206+CD86- M2 cells in M2 

macrophages during the pollen season was higher than that at baseline and at the end of 

SLIT. On the other hand, the percentage of CD206-CD86+ M2 cells in M2 macrophages 

significantly increased at the end of treatment in the SLIT group compared to baseline (p = 

0.049), the peak pollen period (p = 0.017), and the placebo group (p = 0.0023). M2-

associated chemokines CCL26 and YKL-40 were significantly increased during the pollen 

season in the SLIT group and remained higher at the end of SLIT than at baseline. 

Correspondingly, in vitro study demonstrated that Artemisia annua promoted M2 

macrophage polarization in pollen-induced AR patients. 
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Conclusion: Significant M2 macrophage polarization was promoted when patients with 

SAR were exposed to the allergen, either naturally exposed in pollen seasons or 

subjectively continuously exposed during the course of SLIT. 

Keywords: Allergen immunotherapy; Allergic rhinitis; Alternatively activated macrophage; 

Chemokines; Pollen. 
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Abstract 

Allergen immunotherapy (AIT) is currently the only form of treatment that modifies allergic 

asthma. Pharmacotherapy alone seeks to control the symptoms of allergic asthma, allergic 

rhinitis, and other atopic conditions. In contrast, AIT can induce long-term physiological 

modifications through the immune system. AIT enables individuals to live improved lives 

many years after treatment ends, where they are desensitized to the allergen(s) used or no 

longer have significant allergic reactions upon allergen provocation. The leading forms of 
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treatment with AIT involve injections of allergen extracts with increasing doses via the 

subcutaneous route or drops/tablets via the sublingual route for several years. Since the 

initial attempts at this treatment as early as 1911 by Leonard Noon, the mechanisms by 

which AIT operates remain unclear. This literature-based review provides the primary care 

practitioner with a current understanding of the mechanisms of AIT, including its treatment 

safety, protocols, and long-term efficacy. The primary mechanisms underlying AIT include 

changes in immunoglobulin classes (IgA, IgE, and IgG), immunosuppressive regulatory T 

cell induction, helper T cell type 2 to helper T cell type 1 cell/cytokine profile shifts, 

decreased early-phase reaction activity and mediators, and increased production of IL-10, 

IL-35, TGF-β, and IFN-γ. Using the databases PubMed and Embase, a selective literature 

search was conducted searching for English, full-text, reviews published between 2015 and 

2022 using the keywords (with wildcards) "allerg*," "immunotherap*," "mechanis*," and 

"asthma." Among the cited references, additional references were identified using a 

manual search. 

Keywords: allergen immunotherapy (AIT); allergic asthma; regulatory T (Treg) cell; 

subcutaneous allergen immunotherapy (SCIT); sublingual allergen immunotherapy (SLIT). 

© The Author(s) 2023. Published by Oxford University Press on behalf of the British Society 

for Immunology. All rights reserved. For permissions, please e-

mail: journals.permissions@oup.com. 
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Abstract 

Background: In the 5 years that have passed since the publication of the 2018 

International Consensus Statement on Allergy and Rhinology: Allergic Rhinitis (ICAR-

Allergic Rhinitis 2018), the literature has expanded substantially. The ICAR-Allergic Rhinitis 

2023 update presents 144 individual topics on allergic rhinitis (AR), expanded by over 40 

topics from the 2018 document. Originally presented topics from 2018 have also been 

reviewed and updated. The executive summary highlights key evidence-based findings and 

recommendation from the full document. 

Methods: ICAR-Allergic Rhinitis 2023 employed established evidence-based review with 

recommendation (EBRR) methodology to individually evaluate each topic. Stepwise 

iterative peer review and consensus was performed for each topic. The final document was 

then collated and includes the results of this work. 

Results: ICAR-Allergic Rhinitis 2023 includes 10 major content areas and 144 individual 

topics related to AR. For a substantial proportion of topics included, an aggregate grade of 

evidence is presented, which is determined by collating the levels of evidence for each 

available study identified in the literature. For topics in which a diagnostic or therapeutic 
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intervention is considered, a recommendation summary is presented, which considers the 

aggregate grade of evidence, benefit, harm, and cost. 

Conclusion: The ICAR-Allergic Rhinitis 2023 update provides a comprehensive evaluation 

of AR and the currently available evidence. It is this evidence that contributes to our 

current knowledge base and recommendations for patient evaluation and treatment. 

Keywords: IgE; allergen extract; allergen immunotherapy; allergic rhinitis; allergy; 

antihistamine; asthma; atopic dermatitis; avoidance; biologic; cockroach; conjunctivitis; 

consensus; corticosteroid; cough; cromolyn; decongestant; environment; eosinophilic 

esophagitis; epicutaneous; epidemiology; evidence-based medicine; food allergy; house 
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Abstract 

Objectives: Trauma related to chronic cough and forceful glottal closure has been 

associated with lesions of the vocal process; however, there is limited description of cough 

leading to membranous vocal fold lesions. We present a series of mid-membranous vocal 
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fold lesions in a cohort of patients with chronic cough, with a proposed mechanism of 

lesion formation. 

Methods: Patients treated for chronic cough with membranous vocal fold lesions affecting 

phonation were identified. Presentation, diagnosis, treatment strategies (behavioral, 

medical, and surgical), patient-reported outcome measures (PROMs), and 

videostroboscopy were reviewed. 

Results: Five patients are included (four females, one male, aged 56±16 years). Mean 

cough duration was 2.6±3.5 years. All patients were on acid suppressive medications for 

existing gastroesophageal reflux disease (GERD) prior to referral. All lesions were identified 

at the mid-membranous vocal folds and morphologically encompassed a wound healing 

spectrum between ulceration and/or granulation tissue (granuloma) formation. Patients 

were treated in an interdisciplinary fashion with behavioral cough suppression therapy, 

superior laryngeal nerve block, and neuromodulators. Three had persistent lesions 

requiring procedural intervention (one office-based steroid injection and two surgical 

excisions). At the completion of treatment, all five patients had improvement in Cough 

Severity Index with an average decrease of 15.2±4.8. All but one patient had improvement 

in their Voice Handicap Index-10 with an average decrease of 13.2±11.1. One patient 

undergoing surgical intervention was noted to have a persistent lesion on follow-up. 

Conclusion: Mid-membranous vocal fold lesions in patients with chronic cough are 

uncommon. When they do occur, they represent epithelial change arising in context of 

shear injury and are distinct from phonotraumatic lesions in the lamina propria. An 

interdisciplinary approach including behavioral cough suppression therapy, 

neuromodulators, superior laryngeal nerve block, and acid suppression are reasonable for 

initial management, reserving surgical intervention for refractory lesions once the inciting 

source of injury has been controlled. 

Keywords: Behavioral cough suppression therapy; Membranous lesions; Neuromodulators; 

Superior laryngeal nerve block; Ulcerative laryngitis; Vocal folds. 

Copyright © 2023 The Voice Foundation. Published by Elsevier Inc. All rights reserved. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a condition characterized by chronic 

airflow obstruction due to chronic bronchitis and/or emphysema. The clinical picture is 

usually progressive with respiratory symptoms such as exertional dyspnea and chronic 

cough. For many years, spirometry was utilized to establish a diagnosis of COPD. Recent 

advancements in imaging techniques allow quantitative and qualitative analysis of the lung 

parenchyma as well as related airways, vascular, and extrapulmonary manifestations of 

COPD. These imaging modalities may allow prognostication of disease and shed light on 

the efficacy of pharmacological and non-pharmacological interventions. This is the first of 

a two-part article series on the utility of imaging modalities in COPD, and it highlights 

useful information that clinicians can get from these imaging studies to make more 

accurate diagnosis and therapeutic decisions. 

Copyright © 2023. Published by Elsevier Inc. 
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Abstract 

Background: Symptom persistence in non-hospitalized COVID-19 patients, also known as 

Long COVID or Post-acute Sequelae of COVID-19, is not well characterized or understood, 

and few studies have included non-COVID-19 control groups. 

Methods: We used data from a cross-sectional COVID-19 questionnaire (September-

December 2020) linked to baseline (2011-2015) and follow-up (2015-2018) data from a 

population-based cohort including 23,757 adults 50+ years to examine how age, sex, and 

pre-pandemic physical, psychological, social, and functional health were related to the 

severity and persistence of 23 COVID-19-related symptoms experienced between March 

2020 and questionnaire completion. 

Results: The most common symptoms are fatigue, dry cough, muscle/joint pain, sore 

throat, headache, and runny nose; reported by over 25% of participant who had (n = 121) 

or did not have (n = 23,636) COVID-19 during the study period. The cumulative incidence 

of moderate/severe symptoms in people with COVID-19 is more than double that reported 

by people without COVID-19, with the absolute difference ranging from 16.8% (runny 

nose) to 37.8% (fatigue). Approximately 60% of male and 73% of female participants with 

COVID-19 report at least one symptom persisting >1 month. Persistence >1 month is 

higher in females (aIRR = 1.68; 95% CI: 1.03, 2.73) and those with multimorbidity (aIRR = 

1.90; 95% CI: 1.02, 3.49); persistence >3 months decreases by 15% with each unit increase 

in subjective social status after adjusting for age, sex and multimorbidity. 

Conclusions: Many people living in the community who were not hospitalized for COVID-

19 still experience symptoms 1- and 3-months post infection. These data suggest that 

additional supports, for example access to rehabilitative care, are needed to help some 

individuals fully recover. 
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Plain language summary 

Some people who develop COVID-19 experience persistence of symptoms. Here, we aimed 

to understand the factors associated with the severity and persistence of these symptoms 

in adults 50 years and older living in the community who had COVID-19. Using information 

provided by 23,757 participants from across Canada we compared the symptoms between 

those who had COVID-19 and those who did not. The number and severity of symptoms in 

participants who had COVID-19 was beyond what would be expected due to other causes. 

Over two-thirds of participants who had COVID-19 reported symptoms persisting for more 

than one month, and over half of the participants more than three months. Symptom 

persistence was higher in females, those with multiple chronic conditions, and lower 

perceived social status. This suggests that a substantial proportion of people who were not 

hospitalized for COVID-19 may require further healthcare assistance. 
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Abstract 

Purpose: Upper respiratory tract infections (URTI) and related symptoms are widespread 

and a common reason for visiting primary care with cough and sore throat being most 

prevalent. Despite their impact on daily activities, no studies have explored the impact on 

health-related quality of life (HRQOL) in representative general populations. We aimed to 

understand the short-term impact of the two most prevalent URTI symptoms on HRQOL. 

Methods: Online 2020 surveys including acute (≤ 4 weeks) respiratory symptoms (sore 

throat and cough) and SF-36® health survey (all with 4-week recall) were analysed using 

analysis of covariance (ANCOVA) in comparison with adult US population norms. Linear T-

score transformation of SF-6D utility (ranging from 0 to 1) enabled direct comparisons with 

SF-36. 

Results: In total, 7563 US adults responded (average age: 52 years; range: 18-100 years). 

Sore throat and cough lasting at least several days were experienced by 14% and 22% 

participants, respectively. Chronic respiratory conditions were reported by 22% of the 

sample. A clear and consistent pattern of group HRQOL means declining significantly (p < 

0.001) for acute cough and sore throat symptom presence and severity. Declines were 

observed on SF-36 physical (PCS) and mental component (MCS) and health utility (SF-6D) 

scores controlling for covariates. Those reporting respiratory symptoms 'most days' 

declined ≥ 0.5 standard deviation (minimal important difference [MID]) worse with 

averages at the 19th and 34th centiles for cough on the PCS and MCS, and 21st to 26th 

centile for sore throat. 

Conclusion: Declines in HRQOL with acute cough and sore throat symptoms consistently 

exceeded MID standards and should not be ignored as self-limiting without intervention. 

Future studies on early self-care for symptom relief and its implications on HRQOL and 

health economics would be valuable to understand the benefits on healthcare burden and 

need for updating treatment guidelines. 

Keywords: Acute cough; Acute sore throat; Health-related quality of life; Minimally 

important difference; Respiratory symptoms; SF-36; SF-6D. 
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Abstract 

Foreign body aspiration is a rare clinical finding in adults, among which very few are 

reported, probably due to absence of classical clinical features in adults when compared to 

children and due to lack of awareness. We present a 57-year-old with chronic productive 

cough who was diagnosed to have pulmonary tuberculosis (TB), complicated by long-

standing foreign body in the tracheobronchial tree. There are many cases reported in 

literature where there have been misdiagnosis with respect to pulmonary TB as foreign 

body or foreign bodies as pulmonary TB. However, this is the first case where retained 

foreign body and pulmonary TB coexisted in a patient. 

Keywords: Sherpa; bronchoscopy; chronic cough; non-asphyxiating foreign body 

aspiration; pulmonary tuberculosis. 
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Abstract 

Background: Postmenopausal women often have chronic cough. Hormonal changes 

might be affecting lung function and the mucous membrane of the airways, causing 

hypersensitivity of the cough reflex. Therefore, postmenopausal hormonal changes could 

play a key role in the association between increased cough and menopause. The aim of 

this study is to evaluate the relation of chronic cough and postmenopausal symptoms. 

Methods: We performed a questionnaire-based cohort study in generally healthy 

postmenopausal women (age 45-65 years). Women with cough explained by a pre-existing 

diagnosis were excluded. Comorbidities, medication and baseline data were collected. The 

Menopause Rating Scale II (MRS II) was combined with the Leicester Cough Questionnaire. 

Groups were divided in chronic cough versus non-coughing participants, chronic cough 

was defined as symptoms over 8 weeks. We performed correlations and logistic regression 

for predicting cough based on postmenopausal symptoms. 

Results: Sixty-six of 200 women (33%) reported symptoms of chronic cough over 8 weeks. 

No significant differences in baseline data (age, BMI, onset of menopause, years since 

menopause, concomitant diseases, and medication) were found between coughing and 

non-coughing women. The MRS II showed higher menopausal symptoms in patients with 

cough, with significant differences in 2 of the 3 MRS-domains (urogenital (p < 0.001) and 

somato-vegetative (p < 0.001)). Climacteric symptoms correlated strongly with parameters 

of cough (p < 0.001). On the basis of the MRS total score (p < 0.001) and the somato-

vegetative and urogenital domains (p < 0.05), the prediction for respiratory complaints 

could be shown. 
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Discussion: Chronic cough was significantly associated with menopausal symptoms. 

Therefore chronic cough as a possible climacteric symptom and its underlying mechanisms 

should be further explored. 

Keywords: Chronic cough; Leicester Cough Questionnaire (LCQ); Menopause; Menopause 

Rating Scale (MRS). 
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Abstract 

Purpose: We evaluated gefapixant, a P2X3 receptor antagonist, in participants with recent-

onset (≤ 12 months) refractory chronic cough (RCC) or unexplained chronic cough (UCC). 

Methods: Participants (≥ 18 years of age; ≥ 40 mm on a 100-mm cough severity visual 

analog scale [VAS] at screening and randomization) with chronic cough for < 12 months 

were enrolled in this phase 3b, double-blind, placebo-controlled, parallel group, 

multicenter study (NCT04193202). Participants were randomized 1:1 to gefapixant 45 mg 

BID or placebo for 12 weeks with a 2-week follow-up. The primary efficacy endpoint was 

change from baseline at Week 12 in Leicester Cough Questionnaire (LCQ) total score. 

Adverse events were monitored and evaluated. 

Results: There were 415 participants randomized and treated (mean age 52.5 years; 

median [range] duration 7.5 [1-12] months): 209 received placebo and 206 received 

gefapixant 45 mg BID. A statistically significant treatment difference of 0.75 (95% CI: 0.06, 

1.44; p = 0.034) for gefapixant vs. placebo was observed for change from baseline in LCQ 

total score at Week 12. The most common AE was dysgeusia (32% gefapixant vs. 3% 

placebo participants); serious AEs were rare (1.5% gefapixant vs. 1.9% placebo 

participants). 

Conclusion: Gefapixant 45 mg BID demonstrated significantly greater improvement in 

cough-specific health status from baseline compared to placebo, in participants with 

recent-onset chronic cough. The most common AEs were related to taste and serious AEs 

were rare. 

Keywords: Antitussives; Chronic cough; P2X3 receptor antagonists; Refractory chronic 

cough; Unexplained chronic cough. 

© 2023. The Author(s). 

• 15 references  

full text links 

 

Proceed to details  

Cite 

  

Share 

9 

PLoS One 

•   

•   

•   

. 2023 Mar 6;18(3):e0277704. 

 doi: 10.1371/journal.pone.0277704. eCollection 2023. 

http://clinicaltrials.gov/show/NCT04193202
https://pubmed.ncbi.nlm.nih.gov/36879087/#references
https://pubmed.ncbi.nlm.nih.gov/36879087/


Long COVID-six months of prospective 
follow-up of changes in symptom profiles 
of non-hospitalised children and young 
people after SARS-CoV-2 testing: A 
national matched cohort study (The 
CLoCk) study 

Terence Stephenson 1, Snehal M Pinto Pereira 2, Manjula D Nugawela 1, Kelsey 

McOwat 3, Ruth Simmons 3, Trudie Chalder 4, Tamsin Ford 5, Isobel Heyman 1, Olivia V 

Swann 6, Lana Fox-Smith 1, Natalia K Rojas 1, Emma Dalrymple 1, Shamez N Ladhani 3 7, Roz 

Shafran 1; CLoCk Consortium 

Affiliations expand 

• PMID: 36877677 

  

• PMCID: PMC9987792 

  

• DOI: 10.1371/journal.pone.0277704 

Free PMC article 

Abstract 

Background: Little is known about the prevalence and natural trajectory of post-COVID 

symptoms in young people, despite very high numbers of young people having acute 

COVID. To date, there has been no prospective follow-up to establish the pattern of 

symptoms over a 6-month time period. 

Methods: A non-hospitalised, national sample of 3,395 (1,737 SARS-COV-2 Negative;1,658 

SARS-COV-2 Positive at baseline) children and young people (CYP) aged 11-17 completed 

questionnaires 3 and 6 months after PCR-confirmed SARS-CoV-2 infection between 

January and March 2021 and were compared with age, sex and geographically-matched 

test-negative CYP. 

Results: Three months after a positive SARS-CoV-2 PCR test, 11 of the 21 most common 

symptoms reported by >10% of CYP had reduced. There was a further decline at 6 months. 

By 3 and 6 months the prevalence of chills, fever, myalgia, cough and sore throat of CYP 

who tested positive for SARS-CoV-2 reduced from 10-25% at testing to <3%. The 

prevalence of loss of smell declined from 21% to 5% at 3 months and 4% at 6 months. 

Prevalence of shortness of breath and tiredness also declined, but at a lower rate. Among 

test-negatives, the same common symptoms and trends were observed at lower 

prevalence's. Importantly, in some instances (shortness of breath, tiredness) the overall 
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prevalence of specific individual symptoms at 3 and 6 months was higher than at PCR-

testing because these symptoms were reported in new cohorts of CYP who had not 

reported the specific individual symptom previously. 

Conclusions: In CYP, the prevalence of specific symptoms reported at time of PCR-testing 

declined with time. Similar patterns were observed among test-positives and test-

negatives and new symptoms were reported six months post-test for both groups 

suggesting that symptoms are unlikely to exclusively be a specific consequence of SARS-

COV-2 infection. Many CYP experienced unwanted symptoms that warrant investigation 

and potential intervention. 

Copyright: © 2023 Stephenson et al. This is an open access article distributed under the 

terms of the Creative Commons Attribution License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original author and source are 

credited. 
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Abstract 

Background: Long COVID induces a substantial global burden of disease. The 

pathogenesis, complications, and epidemiological and clinical characteristics of patients 

with COVID-19 in the acute phase have been evaluated, while few studies have 

characterized the epidemiology, symptomatology, and risk factors of long COVID 

symptoms. Its characteristics among patients with COVID-19 in the general population 

remain unaddressed. 

Objective: We examined the prevalence of long COVID symptoms, its symptom patterns, 

and its risk factors in 4 major Chinese cities in order to fill the knowledge gap. 

Methods: We performed a population-based, multicenter survey using a representative 

sampling strategy via the Qualtrics platform in Beijing, Shanghai, Guangzhou, and Hong 

Kong in June 2022. We included 2712 community-dwelling patients with COVID-19 and 

measured the prevalence of long COVID symptoms defined by the World Health 

Organization (WHO), and their risk factors. The primary outcomes were the symptoms of 

long COVID, with various levels of impact. A descriptive analysis of the prevalence and 

distribution of long COVID symptoms according to disease severity was conducted. A 

sensitivity analysis of increasing the number of long COVID symptoms was also conducted. 

Univariate and multivariate regression analyses were performed to examine the risk factors 

of severe long COVID symptoms, including age, gender, marital status, current occupation, 

educational level, living status, smoking habits, monthly household income, self-perceived 

health status, the presence of chronic diseases, the use of chronic medication, COVID-19 

vaccination status, and the severity of COVID-19. 
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Results: The response rate was 63.6% (n=2712). The prevalence of long COVID, moderate 

or severe long COVID, and severe long COVID was 90.4% (n=2452), 62.4% (n=1692), and 

31.0% (n=841), respectively. Fatigue (n=914, 33.7%), cough (n=865, 31.9%), sore throat 

(n=841, 31.0%), difficulty in concentrating (n=828, 30.5%), feeling of anxiety (n=817, 

30.2%), myalgia (n=811, 29.9%), and arthralgia (n=811, 29.9%) were the most common 

severe long COVID symptoms. From multivariate regression analysis, female gender 

(adjusted odds ratio [aOR]=1.49, 95% CI 1.13-1.95); engagement in transportation, 

logistics, or the discipline workforce (aOR=2.52, 95% CI 1.58-4.03); living with domestic 

workers (aOR=2.37, 95% CI 1.39-4.03); smoking (aOR=1.55, 95% CI 1.17-2.05); poor or very 

poor self-perceived health status (aOR=15.4, 95% CI 7.88-30.00); ≥3 chronic diseases 

(aOR=2.71, 95% CI 1.54-4.79); chronic medication use (aOR=4.38, 95% CI 1.66-11.53); and 

critical severity of COVID-19 (aOR=1.52, 95% CI 1.07-2.15) were associated with severe 

long COVID. Prior vaccination with ≥2 doses of COVID-19 vaccines was a protective factor 

(aOR=0.35-0.22, 95% CI 0.08-0.90). 

Conclusions: We examined the prevalence of long COVID symptoms in 4 Chinese cities 

according to the severity of COVID-19. We also evaluated the pattern of long COVID 

symptoms and their risk factors. These findings may inform early identification of patients 

with COVID-19 at risk of long COVID and planning of rehabilitative services. 

Keywords: COVID-19; epidemiology; general population; long COVID; multicenter survey; 

risk factor; symptom. 
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Abstract 

Juvenile idiopathic Arthritis (JIA) is a common rheumatic disorder in children that can cause 

multiple systems to be affected simultaneously, leading to severe clinical symptoms and a 

high mortality rate in those with pulmonary involvement. Pleurisy is the most common 

manifestation of pulmonary involvement. At the same time, other conditions, such as 

pneumonia, interstitial lung disease, occlusive bronchiectasis, and alveolar protein 

deposition, have been increasingly reported in recent years. This review aims to provide an 

overview of the clinical manifestations of JIA lung damage and the current treatment 

options to assist in identifying and treating JIA lung involvement. 

Keywords: Diffuse lung disease; Juvenile idiopathic arthritis; Lung involvement; Pulmonary 

alveolar proteinosis. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a complex and 

heterogeneous disease with high morbidity and mortality, especially in advanced patients. 

We aimed to develop multi-omics panels of biomarkers for the diagnosis and explore its 

molecular subtypes. 

Methods: A total of 40 stable patients with advanced COPD and 40 controls were enrolled 

in the study. Proteomics and metabolomics techniques were applied to identify potential 

biomarkers. An additional 29 COPD and 31 controls were enrolled for validation of the 

obtained proteomic signatures. Information on demographic, clinical manifestation, and 

blood test were collected. The ROC analyses were carried out to evaluate the diagnostic 

performance, and experimentally validated the final biomarkers on mild-to-moderate 

COPD. Next, molecular subtyping was performed using proteomics data. 
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Results: Theophylline, palmitoylethanolamide, hypoxanthine, and cadherin 5 (CDH5) could 

effectively diagnose advanced COPD with high accuracy (auROC = 0.98, sensitivity of 0.94, 

and specificity of 0.95). The performance of the diagnostic panel was superior to that of 

other single/combined results and blood tests. Proteome based stratification of COPD 

revealed three subtypes (I-III) related to different clinical outcomes and molecular feature: 

simplex COPD, COPD co-existing with bronchiectasis, and COPD largely co-existing with 

metabolic syndrome, respectively. Two discriminant models were established using the 

auROC of 0.96 (Principal Component Analysis, PCA) and 0.95 (the combination of RRM1 + 

SUPV3L1 + KRT78) in differentiating COPD and COPD with co-morbidities. Theophylline 

and CDH5 were exclusively elevated in advanced COPD but not in its mild form. 

Conclusions: This integrative multi-omics analysis provides a more comprehensive 

understanding of the molecular landscape of advanced COPD, which may suggest 

molecular targets for specialized therapy. 

Keywords: COPD; Metabolomics; Molecular subtypes; Proteomics. 
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Abstract 

Background: The strength of association between comorbidities and asthma has never 

been ranked in relation to the prevalence of the comorbidity in the nonasthma population. 

We investigated the strength of association between comorbidities and asthma. 

Methods: A comprehensive literature search was performed for observational studies 

reporting data on comorbidities in asthma and nonasthma populations. A pairwise meta-

analysis was performed and the strength of association calculated by anchoring odds 

ratios and 95% confidence intervals with the rate of comorbidities in nonasthma 

populations via Cohen's d method. Cohen's d=0.2, 0.5 and 0.8 were cut-off values for 

small, medium and large effect sizes, respectively; very large effect size resulted for 

Cohen's d >0.8. The review was registered in the PROSPERO database; identifier number 

CRD42022295657. 
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Results: Data from 5 493 776 subjects were analysed. Allergic rhinitis (OR 4.24, 95% CI 

3.82-4.71), allergic conjunctivitis (OR 2.63, 95% CI 2.22-3.11), bronchiectasis (OR 4.89, 95% 

CI 4.48-5.34), hypertensive cardiomyopathy (OR 4.24, 95% CI 2.06-8.90) and nasal 

congestion (OR 3.30, 95% CI 2.96-3.67) were strongly associated with asthma 

(Cohen's d >0.5 and ≤0.8); COPD (OR 6.23, 95% CI 4.43-8.77) and other chronic respiratory 

diseases (OR 12.85, 95% CI 10.14-16.29) were very strongly associated with asthma 

(Cohen's d >0.8). Stronger associations were detected between comorbidities and severe 

asthma. No bias resulted according to funnel plots and Egger's test. 

Conclusion: This meta-analysis supports the relevance of individualised strategies for 

disease management that look beyond asthma. A multidimensional approach should be 

used to assess whether poor symptom control is related to uncontrolled asthma or to 

uncontrolled underlying comorbidities. 
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Clinical characteristics: Cystic fibrosis (CF) is a multisystem disease affecting epithelia of 

the respiratory tract, exocrine pancreas, intestine, hepatobiliary system, and exocrine sweat 

glands. Morbidities include recurrent sinusitis and bronchitis, progressive obstructive 

pulmonary disease with bronchiectasis, exocrine pancreatic deficiency and malnutrition, 

pancreatitis, gastrointestinal manifestations (meconium ileus, rectal prolapse, distal 

intestinal obstructive syndrome), liver disease, diabetes, male infertility due to hypoplasia 

or aplasia of the vas deferens, and reduced fertility or infertility in some women. Pulmonary 

disease is the major cause of morbidity and mortality in CF. 

Diagnosis/testing: The diagnosis of CF is established in a proband with: 

• Elevated immunoreactive trypsinogen on newborn screen, signs and/or symptoms 

suggestive of CF, or family history of CF; AND 

• Evidence of an abnormality in cystic fibrosis transmembrane conductance regulator 

(CFTR) function: sweat chloride ≥60 mmol/L on sweat chloride testing, 

biallelic CFTR CF-causing pathogenic variants, or nasal transmembrane epithelial 

potential difference measurement consistent with CF. 

Management: Treatment – targeted therapy: CFTR modulator therapy is available for 

individuals with responsive CFTR variants. 

Treatment – supportive care: Newborns: management by a CF specialist or CF care center; 

airway clearance instruction; encouraging feeding with breast milk; routine vaccinations; 

contact precautions with every encounter; antibiotics for bacterial suppression and 

treatment; nutrition management; pancreatic enzyme replacement; nutrient-dense food 

and supplements; fat-soluble vitamin supplements; laxative treatment as needed with 

surgical management for bowel obstruction; and salt and water supplementation. 
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After the newborn period: airway clearance; pulmonary treatment (bronchodilator, 

hypertonic saline, dornase alfa, airway clearance, inhaled corticosteroids and/or long-

acting beta agonist, and aerosolized antibiotic); standard treatments for pneumothorax or 

hemoptysis; double lung transplant for those with advanced lung disease; routine 

vaccinations including influenza; contact precautions; antibiotics for bacterial suppression 

and treatment; antibiotics and/or surgical intervention for nasal/sinus symptoms; nutrition 

management; pancreatic enzyme replacement; nutrient-dense food and supplements; fat-

soluble vitamin supplements; laxative treatment as needed with surgical management for 

bowel obstruction; standard treatments for gastroesophageal reflux disease; oral ursodiol 

for biliary sludging/obstruction; liver transplant when indicated; management of CF-related 

diabetes mellitus by an endocrinologist; assisted reproductive technologies (ART) for 

infertility; salt and water supplementation; standard treatments for associated mental 

health issues. 

Surveillance: Frequent assessment by a CF specialist to monitor for new or worsening 

manifestations; pulmonary function testing frequently after age five years; chest x-ray or 

chest CT examination to assess for bronchiectasis every two years or as needed; cultures of 

respiratory tract secretions at least every three months; non-tuberculosis mycobacterium 

culture and serum IgE annually or as indicated; annual CBC with differential; annual ENT 

assessment; monitoring growth and GI manifestations at each visit; fecal elastase as 

needed; annual serum vitamin A, D, E, and PT (as a marker of vitamin K); annual liver 

function tests; annual random glucose, annual two-hour glucose tolerance test beginning 

at age ten years; DXA scan as needed in adolescence; infertility assessment as needed; 

annual electrolytes, BUN, and creatinine; annual assessment of depression and anxiety. 

Agents/circumstances to avoid: Environmental smoke, exposure to respiratory infections, 

dehydration. 

Evaluation of relatives at risk: Molecular genetic testing of at-risk sibs (if the pathogenic 

variants in the family are known) or sweat chloride testing of at-risk sibs (if the pathogenic 

variants in the family are not known) to identify as early as possible those who should be 

referred to a CF center for initiation of early treatment. 

Genetic counseling: CF is inherited in an autosomal recessive manner. If both parents are 

known to be heterozygous for a CFTR pathogenic variant, each sib of an affected individual 

has at conception a 25% chance of being affected, a 50% chance of being heterozygous, 

and a 25% chance of inheriting neither of the familial pathogenic variants. Once 

the CFTR pathogenic variants have been identified in an affected family member, targeted 

heterozygote testing for at-risk relatives and prenatal/preimplantation genetic testing for 

CF are possible. 

Copyright © 1993-2023, University of Washington, Seattle. GeneReviews is a registered 

trademark of the University of Washington, Seattle. All rights reserved. 
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Abstract 

Purpose of review: The incidence of bacterial respiratory tract infections is growing. In a 

context of increasing antibiotic resistance and lack of new classes of antibiotics, inhaled 

antibiotics emerge as a promising therapeutic strategy. Although they are generally used 

for cystic fibrosis, their use in other conditions is becoming more frequent, including no-

cystic fibrosis bronchiectasis, pneumonia and mycobacterial infections. 

Recent findings: Inhaled antibiotics exert beneficial microbiological effects in 

bronchiectasis and chronic bronchial infection. In nosocomial and ventilator-associated 

pneumonia, aerosolized antibiotics improve cure rates and bacterial eradication. In 

refractory Mycobacterium avium complex infections, amikacin liposome inhalation 

suspension is more effective in achieving long-lasting sputum conversion. In relation to 

biological inhaled antibiotics (antimicrobial peptides, interfering RNA and bacteriophages), 

https://www.ncbi.nlm.nih.gov/books/NBK1250
https://pubmed.ncbi.nlm.nih.gov/20301428/
https://pubmed.ncbi.nlm.nih.gov/36866728/
https://pubmed.ncbi.nlm.nih.gov/36866728/
https://pubmed.ncbi.nlm.nih.gov/36866728/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Riveiro+V&cauthor_id=36866728
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Casal+A&cauthor_id=36866728
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Abelleira+R&cauthor_id=36866728
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Vald%C3%A9s+L&cauthor_id=36866728
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-3
https://doi.org/10.1097/mcp.0000000000000952


currently in development, there is no still enough evidence that support their use in clinical 

practice. 

Summary: The effective antimicrobiological activity of inhaled antibiotics, added to their 

potential to overcoming resistances to systemic antibiotics, make inhaled antibiotics a 

plausible alternative. 

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

• 64 references  

full text links 

 

Proceed to details  

Cite 

  

Share 

8 

Review 

  

Int J Pharm 

•   

•   

•   

. 2023 Mar 5;634:122661. 

 doi: 10.1016/j.ijpharm.2023.122661. Epub 2023 Feb 1. 

Airway mucus in pulmonary diseases: 
Muco-adhesive and muco-penetrating 
particles to overcome the airway mucus 
barriers 

Rudra Pangeni 1, Tuo Meng 1, Sagun Poudel 1, Divya Sharma 2, Hallie Hutsell 1, Jonathan 

Ma 3, Bruce K Rubin 4, Worth Longest 5, Michael Hindle 1, Qingguo Xu 6 

Affiliations expand 

• PMID: 36736964 

  

• PMCID: PMC9975059 (available on 2024-03-05) 

  

• DOI: 10.1016/j.ijpharm.2023.122661 

Abstract 

https://pubmed.ncbi.nlm.nih.gov/36866728/#references
https://pubmed.ncbi.nlm.nih.gov/36866728/
https://pubmed.ncbi.nlm.nih.gov/36736964/
https://pubmed.ncbi.nlm.nih.gov/36736964/
https://pubmed.ncbi.nlm.nih.gov/36736964/
https://pubmed.ncbi.nlm.nih.gov/36736964/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Pangeni+R&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Meng+T&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Poudel+S&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sharma+D&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hutsell+H&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ma+J&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ma+J&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Rubin+BK&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Longest+W&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hindle+M&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Xu+Q&cauthor_id=36736964
https://pubmed.ncbi.nlm.nih.gov/?term=36906693%2C36899372%2C36898430%2C36898128%2C36889783%2C20301428%2C36866728%2C36736964&filter=dates.2023%2F3%2F5-2023%2F3%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-affiliation-6
https://doi.org/10.1016/j.ijpharm.2023.122661


Airway mucus is a complex viscoelastic gel that provides a defensive physical barrier and 

shields the airway epithelium by trapping inhaled foreign pathogens and facilitating their 

removal via mucociliary clearance (MCC). In patients with respiratory diseases, such as 

chronic obstructive pulmonary disease (COPD), cystic fibrosis (CF), non-CF bronchiectasis, 

and asthma, an increase in crosslinking and physical entanglement of mucin polymers as 

well as mucus dehydration often alters and typically reduces mucus mesh network pore 

size, which reduces neutrophil migration, decreases pathogen capture, sustains bacterial 

infection, and accelerates lung function decline. Conventional aerosol particles containing 

hydrophobic drugs are rapidly captured and removed by MCC. Therefore, it is critical to 

design aerosol delivery systems with the appropriate size and surface chemistry that can 

improve drug retention and absorption with the goal of increased efficacy. Biodegradable 

muco-adhesive particles (MAPs) and muco-penetrating particles (MPPs) have been 

engineered to achieve effective pulmonary delivery and extend drug residence time in the 

lungs. MAPs can be used to target mucus as they get trapped in airway mucus by steric 

obstruction and/or adhesion. MPPs avoid muco-adhesion and are designed to have a 

particle size smaller than the mucus network, enhancing lung retention of particles as well 

as transport to the respiratory epithelial layer and drug absorption. In this review, we aim 

to provide insight into the composition of airway mucus, rheological characteristics of 

airway mucus in healthy and diseased subjects, the most recent techniques to study the 

flow dynamics and particle diffusion in airway mucus (in particular, multiple particle 

tracking, MPT), and the advancements in engineering MPPs that have contributed to 

improved airway mucus penetration, lung distribution, and retention. 

Keywords: Aerosol; Cystic fibrosis; Microrheology; Mucociliary clearance; Multiple particle 

tracking; Pulmonary drug delivery; Rheology. 
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