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Abstract 

Chronic Obstructive Pulmonary Disease (COPD) represents a global public health 
issue that significantly impairs patients' quality of life and overall health. As one of 
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the primary causes of chronic respiratory diseases and global mortality, effective 
diagnosis and classification of COPD are crucial for clinical management. 
Pulmonary function tests (PFTs) are standard for diagnosing COPD, yet their 
accuracy is influenced by patient compliance and other factors, and they struggle to 
detect early disease pathologies. Furthermore, the complexity of COPD pathological 
changes poses additional challenges for clinical diagnosis, increasing the difficulty 
for physicians in practice. Recently, deep learning (DL) technologies have 
demonstrated significant potential in medical image analysis, particularly for the 
diagnosis and classification of COPD. By analyzing key radiological features such 
as airway alterations, emphysema, and vascular characteristics in Computed 
Tomography (CT) scan images, DL enhances diagnostic accuracy and efficiency, 
providing more precise treatment plans for COPD patients. This article reviews the 
latest research advancements in DL methods based on principal radiological 
features of COPD for its classification and discusses the advantages, challenges, 
and future research directions of DL in this field, aiming to provide new 
perspectives for the personalized management and treatment of COPD. 
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Abstract 

Background: The management of chronic obstructive pulmonary disease (COPD) 
lacks standardization due to the diverse clinical presentation, comorbidities, and 
limited acceptance of recommended approaches by physicians. To address this, a 
multicenter study was conducted among Italian respiratory physicians to assess 
consensus on COPD management and pharmacological treatment. 

Methods: The study employed the Delphi process using the Estimate-Talk-Estimate 
method, involving a scientific board and expert panel. During a 6-month period, the 
scientific board conducted the first Delphi round and identified 11 broad areas of 
COPD management to be evaluated while the second Delphi round translated all 11 
items into statements. The statements were subsequently presented to the expert 
panel for independent rating on a nine-point scale. Consensus was considered 
achieved if the median score was 7 or higher. Consistently high levels of consensus 
were observed in the first rating, allowing the scientific board to finalize the 
statements without requiring further rounds. 

Results: Topics generating substantial discussion included the pre-COPD phase, 
patient-reported outcomes, direct escalation from a single bronchodilator to triple 
therapy, and the role of adverse events, particularly pneumonia, in guiding triple 
therapy prescriptions. Notably, these topics exhibited higher standard deviations, 
indicating greater variation in expert opinions. 

Conclusions: The study emphasized the significance that Italian pulmonologists 
attribute to managing mortality, tailoring treatments, and addressing cardiovascular 
comorbidities in COPD patients. While unanimous consensus was not achieved for 
all statements, the results provide valuable insights to inform clinical decision-
making among physicians and contribute to a better understanding of COPD 
management practices in Italy. 
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Abstract 

Purpose of review: Obstructive sleep apnea (OSA) is a common chronic condition 
that affects over a billion people worldwide and is associated with adverse cardio- 
and cerebrovascular consequences. Currently, the go-to clinical measure that 
determines the presence and severity of OSA is the apnea-hypopnea index (AHI). 
The AHI captures the frequency of respiratory events due to changes in ventilation 
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that are associated with either oxygen desaturations or arousal from sleep. The AHI 
is poorly correlated to adverse outcomes in OSA with poor prognostic ability. To 
overcome the limitations of AHI and perhaps driven by the ease of acquisition, 
several studies have suggested characterizing nocturnal hypoxia in OSA, termed as 
"hypoxic burden". The purpose of this review is to focus on the hypoxic burden in 
OSA, its various definitions, and its utility in moving OSA diagnosis beyond the AHI. 

Recent findings: Several measures and definitions of hypoxic burden have been 
proposed and studied that show promise in overcoming limitations of AHI and also 
have a greater prognostic ability than AHI. More recently, area-based measures that 
attempt to characterize the depth and duration of oxygen desaturations, i.e., 
nocturnal hypoxia in OSA, have been shown to better relate to incident 
cardiovascular disease than AHI. In this review, we delve into the evidence for these 
novel area-based metrics and also delve into the pathophysiological concepts 
underlying nocturnal hypoxia while cautioning the reader on interpretation of the 
recent findings relating hypoxic burden to adverse outcomes in OSA. 

Summary: In this review on hypoxic burden, we focus on the need that has driven 
the sudden influx of studies assessing hypoxic burden for various outcomes of 
OSA, its underlying pathophysiology, the various definitions, and clinical relevance. 
We hope that the reader can appreciate the nuances underlying hypoxic burden in 
OSA and suggest the need for a cohesive framework for moving beyond the AHI 
with hypoxic burden. 

Copyright © 2024 The Author(s). Published by Wolters Kluwer Health, Inc. 
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Abstract 

Introduction: Asthma is an inflammatory airways disease encompassing multiple 
phenotypes and endotypes. Several studies suggested gene expression in nasal 
epithelium to serve as a proxy for bronchial epithelium, being a non-invasive 
approach to investigate lung diseases. We hypothesised that molecular differences 
in upper airway epithelium reflect asthma-associated differences in the lower 
airways and are associated with clinical expression of asthma. 

Methods: We analysed nasal epithelial gene expression data from 369 patients with 
asthma and 58 non-asthmatic controls from the Assessment of Small Airways 
Involvement in Asthma study. Unsupervised hierarchical clustering was performed 
on asthma-associated genes. Asthma-associated gene signatures were replicated in 
independent cohorts with nasal and bronchial brushes data by comparing Gene Set 
Variation Analysis scores between asthma patients and non-asthmatic controls. 

Results: We identified 67 higher expressed and 59 lower expressed genes in nasal 
epithelium from asthma patients compared with controls (false discovery rate<0.05), 
including CLCA1, CST1 and POSTN, genes well known to reflect asthma in 
bronchial airway epithelium. Hierarchical clustering revealed several molecular 
asthma endotypes with distinct clinical characteristics, including an endotype with 
higher blood and sputum eosinophils, high fractional exhaled nitric oxide, and more 
severe small airway dysfunction, as reflected by lower forced expiratory flow at 
50%. In an independent cohort, we demonstrated that genes higher expressed in the 
nasal epithelium reflect asthma-associated changes in the lower airways. 

Conclusion: Our results show that the nasal epithelial gene expression profile 
reflects asthma-related processes in the lower airways. We suggest that nasal 
epithelium may be a useful non-invasive tool to identify asthma endotypes and may 
advance personalised management of the disease. 

Keywords: Airway Epithelium; Asthma; Asthma Genetics; Asthma Mechanisms. 
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Abstract 

Background: The impact of multimorbidity (≥ 2 chronic diseases) on the well-being 
of older adults is substantial but variable. The burden of multimorbidity varies by 
the number and kinds of conditions, and timing of onset. The impact varies by age, 
race, ethnicity, socioeconomic status, and health indicators. Large scale 
longitudinal surveys linked to medical claims provide unique opportunities to 
characterize this variability. 

Methods: We analyzed Medicare-linked Health and Retirement Study data for 
respondents 65 and older with 3 or more years of fee-for-service coverage (n = 
17,199; 2000-2016). We applied standardized claims algorithms for operationalizing 
21 chronic diseases. We compared multimorbidity levels, demographics, and 
outcomes at baseline and over time and escalation to high multimorbidity levels (≥ 5 
conditions). 
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Results: At baseline, 51.2% had no multimorbidity, 36.5% had multimorbidity, and 
12.4% had high multimorbidity. Loss of function, cognitive decline, and higher 
healthcare utilization were up to ten times more prevalent in the high multimorbidity 
group. Greater rates of high multimorbidity were seen among non-Hispanic Black 
and Hispanic groups, those with lower wealth, younger birth cohorts, and adults 
with obesity. Rates of transition to high multimorbidity varied greatly and was 
highest among Hispanic and respondents with lower education. 

Conclusions: The development and progression of multimorbidity in old age is 
influenced by many factors. Higher levels of multimorbidity are associated with 
sociodemographic characteristics, suggesting possible mitigation strategies. 

Keywords: Aging; Epidemiology; Longitudinal analysis; Multimorbidity. 
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Abstract 

Asthma is characterized by lung eosinophilia, remodeling, and mucus plugging, 
controlled by adaptive Th2 effector cells secreting IL-4, IL-5, and IL-13. Inhaled 
house dust mite (HDM) causes the release of barrier epithelial cytokines that 
activate various innate immune cells like DCs and basophils that can promote Th2 
adaptive immunity directly or indirectly. Here, we show that basophils play a crucial 
role in the development of type 2 immunity and eosinophilic inflammation, mucus 
production, and bronchial hyperreactivity in response to HDM inhalation in C57Bl/6 
mice. Interestingly, conditional depletion of basophils during sensitization did not 
reduce Th2 priming or asthma inception, whereas depletion during allergen 
challenge did. During the challenge of sensitized mice, basophil-intrinsic IL-33/ST2 
signaling, and not FcεRI engagement, promoted basophil IL-4 production and 
subsequent Th2 cell recruitment to the lungs via vascular integrin expression. 
Basophil-intrinsic loss of the ubiquitin modifying molecule Tnfaip3, involved in 
dampening IL-33 signaling, enhanced key asthma features. Thus, IL-33-activated 
basophils are gatekeepers that boost allergic airway inflammation by controlling 
Th2 tissue entry. 
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Abstract 

Dysregulated signaling from TNF and TNFR proteins is implicated in several 
immune-mediated inflammatory diseases (IMIDs). This review centers around seven 
IMIDs (rheumatoid arthritis, systemic lupus erythematosus, Crohn's disease, 
ulcerative colitis, psoriasis, atopic dermatitis, and asthma) with substantial unmet 
medical needs and sheds light on the signaling mechanisms, disease relevance, 
and evolving drug development activities for five TNF/TNFR signaling axes that 
garner substantial drug development interest in these focus conditions. The review 
also explores the current landscape of therapeutics, emphasizing the limitations of 
the approved biologics, and the opportunities presented by small-molecule 
inhibitors and combination antagonists of TNF/TNFR signaling. 
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Abstract 

Background: Guideline questions are typically proposed by experts. 
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Objective: To assess how large language models (LLMs) can support the 
development of guideline questions, providing insights on approaches and lessons 
learned. 

Design: Two approaches for guideline question generation were assessed: 1) 
identification of questions conveyed by online search queries and 2) direct 
generation of guideline questions by LLMs. For the former, the researchers 
retrieved popular queries on allergic rhinitis using Google Trends (GT) and 
identified those conveying questions using both manual and LLM-based methods. 
They then manually structured as guideline questions the queries that conveyed 
relevant questions. For the second approach, they tasked an LLM with proposing 
guideline questions, assuming the role of either a patient or a clinician. 

Setting: Allergic Rhinitis and its Impact on Asthma (ARIA) 2024 guidelines. 

Participants: None. 

Measurements: Frequency of relevant questions generated. 

Results: The authors retrieved 3975 unique queries using GT. From these, they 
identified 37 questions, of which 22 had not been previously posed by guideline 
panel members and 2 were eventually prioritized by the panel. Direct interactions 
with LLMs resulted in the generation of 22 unique relevant questions (11 not 
previously suggested by panel members), and 4 were eventually prioritized by the 
panel. In total, 6 of 39 final questions prioritized for the 2024 ARIA guidelines were 
not initially thought of by the panel. The researchers provide a set of practical 
insights on the implementation of their approaches based on the lessons learned. 

Limitation: Single case study (ARIA guidelines). 

Conclusion: Approaches using LLMs can support the development of guideline 
questions, complementing traditional methods and potentially augmenting 
questions prioritized by guideline panels. 

Primary funding source: Fraunhofer Cluster of Excellence for Immune-Mediated 
Diseases. 
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Abstract 

Though obesity-related asthma associated with worse asthma outcomes, optimal 
treatment approaches for this complex phenotype are still largely unavailable. This 
state-of-the-art review article synthesizes evidence for existing and emerging 
treatment approaches for obesity-related asthma and highlights pathways that offer 
potential targets for novel therapeutics. Existing treatments targeting insulin 
resistance and obesity, including metformin and glucagon-like-peptide 1 (GLP-1) 
receptor agonists, have been associated with improved asthma outcomes, though 
GLP-1R agonist data in asthma is limited to individuals with co-morbid obesity. 
Monoclonal antibodies approved for treatment of moderate to severe asthma 
generally appear to be effective in individuals with obesity, though this is based on 
retrospective or secondary analysis of clinical trials; moreover, while most of these 
asthma biologics are approved for use in the pediatric population, the impact of 
obesity on their efficacy has not been well studied in youth. Potential therapeutic 
targets being investigated include IL-6, arginine metabolites, nitro-fatty acids, and 
mitochondrial antioxidants, with clinical trials for each currently underway. Potential 
therapeutic targets include adipose tissue eosinophils and the GLP-1-Arginine-
Advanced glycation end products axis, though data in humans is still needed. 
Finally, transcriptomic and epigenetic studies of "obese asthma" demonstrate 
enrichment of interferon-related signaling pathways, Rho-GTPase pathways, and 
integrins, suggesting that these too could represent future treatment targets. We 
advocate for further study of these potential therapeutic mechanisms and continued 
investigation of the distinct inflammatory pathways characteristic of obesity-related 
asthma, in order to facilitate effective treatment development for this unique asthma 
phenotype. 

Keywords: Obesity-related asthma; Treatments. 
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Exhaled breath condensate (EBC) in respiratory diseases: recent advances and 
future perspectives in the age of omic sciences 
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Abstract 

Exhaled breath condensate (EBC) is used as a promising noninvasive diagnostic 
tool in the field of respiratory medicine. EBC is achieved by cooling exhaled air, 
which contains aerosolized particles and volatile compounds present in the breath. 
This method provides useful information on the biochemical and inflammatory state 
of the airways. In respiratory diseases such as asthma, chronic obstructive 
pulmonary disease and cystic fibrosis, EBC analysis can reveal elevated levels of 
biomarkers such as hydrogen peroxide, nitric oxide and various cytokines, which 
correlate with oxidative stress and inflammation. Furthermore, the presence of 
certain volatile organic compounds in EBC has been linked to specific respiratory 
conditions, potentially serving as disease-specific fingerprints. The noninvasive 
nature of EBC sampling makes it particularly useful for repeated measures and for 
use in vulnerable populations, including children and the elderly. Despite its 
potential, the standardization of collection methods, analytical techniques and 
interpretation of results currently limits its use in clinical practice. Nonetheless, 
EBC holds significant promise for improving the diagnosis, monitoring and therapy 
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of respiratory diseases. In this tutorial we will present the latest advances in EBC 
research in airway diseases and future prospects for clinical applications of EBC 
analysis, including the application of the Omic sciences for its analysis. 

Keywords: COPD; biomarkers; exhaled biomarkers; exhaled breath condensate; 
outcome. 

© 2024 IOP Publishing Ltd. All rights, including for text and data mining, AI training, 
and similar technologies, are reserved. 
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Asthma continues to cause morbidity and mortality despite advances in treatment 
that include biologics targeting Type 2 inflammation. The International Collaborative 
Asthma Network (ICAN) forum was developed with the primary goal of promoting 
innovative, collaborative research that focuses on mechanisms and treatment for 
asthma that does not respond or that responds poorly to currently available 
treatments. The mission of ICAN is innovation, collaboration, translation, and 
increasing high quality research. At the second ICAN meeting, presenters covered a 
broad scope and depth of asthma-related topics in the categories of complex data, 
novel therapeutics and diagnostics, breath analysis and microbiome, disease 
mechanisms, systemic effects, and circadian rhythm. Key actionable needs and 
research topics were identified during the group discussions. The presentations 
and discussions that occurred at the second ICAN had an immediate impact on 
asthma research in the form of new collaborations and implementation of new 
research ideas and techniques. The forum also served to connect early-stage 
investigators with investigators who are well established, thereby fostering 
innovation, translation, and collaboration well into the future. A third ICAN meeting 
is planned for 2025 to further the innovations and collaborations that will translate 
into novel therapies and diagnostics to improve the lives of patients with asthma. 

Keywords: Asthma; Type 2 inflammation; collaboration; innovation; translation. 
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Abstract 

Background: Non-allergic eosinophilic asthma (NAEA) is a distinct subtype of 
asthma. However, the immune mechanisms associated with NAEA are not yet 
clearly understood. 

Objective: To gain further insight into the pathogenesis of NAEA. 

Methods: The proportion of innate lymphoid cells (ILCs) in the blood of patients 
with allergic eosinophilic asthma (AEA) and NAEA was evaluated. Eosinophilic 
asthma was defined when fractional exhaled nitric oxide measured at diagnosis 
(before initiating anti-asthma medications) was greater than 50 ppb. We evaluated 
the genome-wide gene expression profiles in peripheral blood mononuclear cells 
obtained at enrollment (in a stable state). 

Results: A total of 57 participants were enrolled (10 healthy controls, 23 patients 
with NAEA, and 24 patients with AEA). We found that the type 1 ILC (ILC1) 
proportion significantly decreased, but the type 2 ILC (ILC2) and type 3 ILC (ILC3) 
proportions significantly increased in the blood of both patients with NAEA and 
those with AEA compared with healthy controls. However, there were no significant 
differences in the ILC1~3 proportions between NAEA and AEA patients. We also 
identified distinct biological pathways in patients with NAEA (anti-viral pathway) or 
AEA (IL-4 and IL-13 signaling and neutrophil degranulation pathways) based on co-
expressed gene modules showing significant correlations with the ILC proportions. 

Conclusion: ILC proportions in the blood did not differ between NAEA and AEA 
patients. However, different biological pathways were related to the ILC proportions 
in these patients. Our results provide further insight into eosinophilic airway 
inflammation in allergic and non-allergic patients. 
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• DOI: 10.1017/S1463423624000306 

Abstract 

Aim: To explore the views of tobacco-smoking chronic obstructive pulmonary 
disease (COPD) and asthma-COPD overlap (ACO) patients on telehealth-based 
cessation programs and the role of e-cigarettes as an aid to quit smoking. 

Background: Tobacco smoking accelerates the progression of COPD. Traditional 
smoking cessation programs often do not entirely address the unique needs of 
COPD patients, leading to suboptimal effectiveness for this population. This 
research is aimed at describing the attitudes and preferences of COPD and ACO 
patients toward innovative, telehealth-based smoking cessation strategies and the 
potential application of e-cigarettes as a quitting aid. 

Methods: A qualitative exploratory approach was adopted in this study, employing 
both focus groups and individual interviews with English-speaking adults with 
diagnosed COPD or ACO. Participants included both current smokers (≥ 5 
cigarettes/day) and recent ex-smokers (who quit < 12 months ago). Data were 
systematically coded with iterative reliability checks and subjected to thematic 
analysis to extract key themes. 

Findings: A total of 24 individuals participated in this study. The emergent themes 
were the perceived structure and elements of a successful smoking cessation 
program, the possible integration of telehealth with digital technologies, and the 
strategic use of e-cigarettes for smoking reduction or cessation. The participants 
stressed the importance of both social and professional support in facilitating 
smoking cessation, expressing a high value for insights provided by ex-smokers 
serving as mentors. A preference was observed for group settings; however, the 
need for individualized plans was also highlighted, considering the diverse 
motivations individuals had to quit smoking. The participants perceived online 
program delivery as potentially beneficial as it could provide immediate access to 
support during cravings or withdrawals and was accessible to remote users. 
Opinions on e-cigarettes were mixed; some participants saw them as a less harmful 
alternative to conventional smoking, while others were skeptical of their efficacy 
and safety and called for further research. 

Keywords: chronic obstructive pulmonary disease; e-cigarette; smoking cessation; 
telehealth; tobacco cessation. 
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Abstract 

Background: Acute viral bronchiolitis is a major cause of infant hospitalizations 
worldwide. Childhood bronchiolitis is considered a risk factor for asthma, 
suggesting shared genetic factors and biological pathways. Genetic risk loci may 
provide new insights into disease pathogenesis. 

Methods: We conducted a genome-wide association study (GWAS) to examine the 
genetic contributions to bronchiolitis susceptibility in the FinnGen project data. We 
analyzed 1,465 infants hospitalized for bronchiolitis <2 years of age and 356,404 
individuals without a history of acute lower respiratory infections (LRIs). 

Results: GWAS identified associations (p<5×10-8) for variants in gasdermin B 
(GSDMB) and a missense variant in cadherin-related family member 3 (CDHR3). 
Children with bronchiolitis in infancy were more likely to develop asthma later in life 
compared to controls. The two associated loci were previously linked to asthma and 
susceptibility to wheezing illness by other causative agents than RSV. The identified 
loci associated with overall bronchiolitis, with larger effects in non-RSV than RSV-
induced infection. 

Conclusion: Our results suggest that genetic variants in CDHR3 and GSDMB 
modulate susceptibility to bronchiolitis, especially when caused by viruses other 
than RSV. Severe bronchiolitis in infancy may trigger the development of asthma in 
genetically susceptible individuals, or it could be a marker of genetic predisposition 
to asthma. 
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Abstract 

Background: Gestational diabetes mellitus (GDM) is the most prevalent metabolic 
disturbance during pregnancy and is associated with adverse outcomes in 
offspring, including an elevated risk for developing atopic diseases in early 
childhood. Research is limited regarding only women at risk of GDM among whom 
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some develop GDM while others do not. Information about adverse health outcomes 
in the offspring of these women is also lacking. The main aim was to assess 
whether maternal GDM increases the offspring's risk of atopic dermatitis (AD), 
asthma and allergic rhinitis at 1, 2 and 5 years of age. The second aim was to 
analyze the association of other maternal health characteristics on the development 
of these disorders in offspring. 

Methods: The follow-up study group of the Gestational Diabetes Study (GDS), 
conducted at Tartu University Hospital, Estonia, between 2014 and 2020, comprised 
223 mother-child dyads. All women had at least one risk factor for GDM, of whom 
only some developed GDM. Information about the diagnoses of interest was 
obtained from Electronic Health Records. Allergen-specific IgE from children's 
serum was measured using ImmunoCAP™ Phadiatop™ Infant, with results ≥ 0.35 
kU/l considered positive. Statistical analysis was performed using the RStudio 
software (version 4.3.0). 

Results: According to our results, only the cases of GDM requiring the use of 
antidiabetic medications were associated with the development of asthma and/or 
allergic rhinitis at 2 years of age (aOR 4.68, 95%CI 1.08-20.21, p = 0.039). Maternal 
obesity (BMI > 30) was associated with offspring´s asthma and/or allergic rhinitis 
diagnosis at 2 years of age (aOR 3.15, 95%CI 1.03-9.63, p = 0.045). Maternal 
abnormal weight gain during pregnancy was associated with asthma and/or allergic 
rhinitis at 5 years of age (aOR 2.76, 95%CI 1.04-7.31, p = 0.041). 

Conclusion: Among pregnant women at risk for GDM, maternal weight-related 
factors significantly influence the development of atopic diseases in their children 
between 1 and 5 years of age, regardless of the GDM diagnosis. This suggests that, 
besides women with GDM greater attention should also be paid to women at risk but 
who do not develop GDM, as their children seem to be at higher risk of atopic 
diseases. 

Keywords: Allergic rhinitis; Asthma; Atopic dermatitis; Gestational diabetes 
mellitus; Immune system; Maternal obesity. 
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Abstract 

Objective: Short-acting Beta-adrenergic Receptor Agonists (SABA) carry a risk of 
worse asthma outcomes when overused. Beliefs about asthma controller 
medications are associated with medication-taking behaviors in older adults, but 
the association of medication beliefs with SABA use has not been previously 
examined. We aimed to investigate the association of asthma and controller 
medication beliefs with SABA use among older patients with asthma. 

Methods: We performed a cross-sectional analysis of data on adults ≥ 60 years old 
with moderate to severe asthma in New York City, NY (n = 234). SABA overuse was 
defined as the average of ≥1 inhalation per day and controller medication adherence 
as ≥80% of expected inhalations, measured electronically. Illness and medication 
beliefs were measured using the Brief-Illness Perception Questionnaire and Beliefs 
about Medications Questionnaire, respectively. The associations of medication-
taking behaviors with beliefs were examined in multivariable logistic regression 
models. 

Results: The mean age was 67.6 ± 6.5 years, 84% were female, 26% were Black and 
53% were Hispanic. 35% of participants overused SABA and 21% had adequate 
controller medication adherence. Overuse of SABA was not significantly associated 
with controller medication beliefs (Necessity: odds ratio [OR] 1.04, 95% confidence 
interval [CI] [0.97-1.12], p = 0.28, Concerns: OR 0.95 [95% CI 0.88, 1.03], p = 0.23) or 
asthma beliefs (OR 1.06 [95% CI 0.99, 1.15], p = 0.11). SABA overuse was also not 
significantly associated with controller medication adherence (OR 2.20 [95% CI 0.88, 
5.51], p = 0.09). 

Conclusions: SABA overuse was common among older adults with asthma and was 
not significantly associated with asthma controller medication or illness beliefs. 

Keywords: Asthma; beliefs; medication adherence; short-acting beta-adrenergic 
receptor agonists. 
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Abstract 

Introduction: Asthma is an inflammatory airways disease encompassing multiple 
phenotypes and endotypes. Several studies suggested gene expression in nasal 
epithelium to serve as a proxy for bronchial epithelium, being a non-invasive 
approach to investigate lung diseases. We hypothesised that molecular differences 
in upper airway epithelium reflect asthma-associated differences in the lower 
airways and are associated with clinical expression of asthma. 

Methods: We analysed nasal epithelial gene expression data from 369 patients with 
asthma and 58 non-asthmatic controls from the Assessment of Small Airways 
Involvement in Asthma study. Unsupervised hierarchical clustering was performed 
on asthma-associated genes. Asthma-associated gene signatures were replicated in 
independent cohorts with nasal and bronchial brushes data by comparing Gene Set 
Variation Analysis scores between asthma patients and non-asthmatic controls. 

Results: We identified 67 higher expressed and 59 lower expressed genes in nasal 
epithelium from asthma patients compared with controls (false discovery rate<0.05), 
including CLCA1, CST1 and POSTN, genes well known to reflect asthma in 
bronchial airway epithelium. Hierarchical clustering revealed several molecular 
asthma endotypes with distinct clinical characteristics, including an endotype with 
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higher blood and sputum eosinophils, high fractional exhaled nitric oxide, and more 
severe small airway dysfunction, as reflected by lower forced expiratory flow at 
50%. In an independent cohort, we demonstrated that genes higher expressed in the 
nasal epithelium reflect asthma-associated changes in the lower airways. 

Conclusion: Our results show that the nasal epithelial gene expression profile 
reflects asthma-related processes in the lower airways. We suggest that nasal 
epithelium may be a useful non-invasive tool to identify asthma endotypes and may 
advance personalised management of the disease. 
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Clinical Outcomes After Innovative Multipoint Impedance-Controlled 
Radiofrequency Ablation of the Posterior Nasal Nerve for Treatment of Chronic 
Rhinitis 

Greg E Davis 1, Randall A Ow 2, David M Yen 3, Ellen M O'Malley 4, Anthony G Del 
Signore 5 

Affiliations Expand 

• PMID: 39315465 

  

• DOI: 10.1177/01455613241285134 

Abstract 

Objective: Chronic rhinitis substantially impacts a person's quality of life. We 
evaluated a novel, multipoint, impedance-controlled, radiofrequency ablation device 
for the treatment of chronic rhinitis. Methods: This was a prospective, multicenter, 
single-arm clinical study of posterior nasal nerve ablation in adults with chronic 
rhinitis. The primary efficacy endpoint was the change in reflective Total Nasal 
Symptom Score (rTNSS) at 6-month follow-up. Additional assessments included the 
Eustachian Tube Dysfunction Questionnaire (ETDQ-7), Nasal Obstruction Symptom 
Evaluation (NOSE), and mini-Rhinoconjunctivitis Quality of Life Questionnaire (mini-
RQLQ). The primary safety endpoint was the incidence of related serious adverse 
events. Results: Seventy-nine of 80 enrolled participants completed 6-month follow-
up. Statistically significant improvements were observed for mean change in rTNSS 
(-4.2), ETDQ-7 (-1.2), NOSE (-33.5), and mini-RQLQ (-1.8; P < .0001 for all). Allergic 
and nonallergic rhinitis subgroups demonstrated significant improvement in all 
assessments (P < .0001) with no significant differences between subgroups. Higher 
baseline rTNSS was associated with greater improvements at follow-up. One 
serious adverse event of epistaxis was reported. Conclusions: The results of this 
study demonstrate the efficacy and safety of a multipoint, impedance-controlled, 
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radiofrequency ablation device for the treatment of chronic rhinitis. Significant 
improvements were observed in rTNSS, ETDQ-7, NOSE, and mini-RQLQ 
assessments.Study registration: www.clinicaltrials.gov. Unique 
identifier NCT05591989. 

Keywords: ETDQ-7; Eustachian tube dysfunction; NOSE; chronic rhinitis; 
impedance-controlled radiofrequency ablation; mini-RQLQ; posterior nasal nerve 
ablation; postnasal drip/drainage; quality of life; rTNSS. 
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Abstract 

Background: Guideline questions are typically proposed by experts. 

Objective: To assess how large language models (LLMs) can support the 
development of guideline questions, providing insights on approaches and lessons 
learned. 

Design: Two approaches for guideline question generation were assessed: 1) 
identification of questions conveyed by online search queries and 2) direct 
generation of guideline questions by LLMs. For the former, the researchers 
retrieved popular queries on allergic rhinitis using Google Trends (GT) and 
identified those conveying questions using both manual and LLM-based methods. 
They then manually structured as guideline questions the queries that conveyed 
relevant questions. For the second approach, they tasked an LLM with proposing 
guideline questions, assuming the role of either a patient or a clinician. 

Setting: Allergic Rhinitis and its Impact on Asthma (ARIA) 2024 guidelines. 

Participants: None. 

Measurements: Frequency of relevant questions generated. 

Results: The authors retrieved 3975 unique queries using GT. From these, they 
identified 37 questions, of which 22 had not been previously posed by guideline 
panel members and 2 were eventually prioritized by the panel. Direct interactions 
with LLMs resulted in the generation of 22 unique relevant questions (11 not 
previously suggested by panel members), and 4 were eventually prioritized by the 
panel. In total, 6 of 39 final questions prioritized for the 2024 ARIA guidelines were 
not initially thought of by the panel. The researchers provide a set of practical 
insights on the implementation of their approaches based on the lessons learned. 

Limitation: Single case study (ARIA guidelines). 

Conclusion: Approaches using LLMs can support the development of guideline 
questions, complementing traditional methods and potentially augmenting 
questions prioritized by guideline panels. 

Primary funding source: Fraunhofer Cluster of Excellence for Immune-Mediated 
Diseases. 
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Trends in occupational respiratory conditions with short latency in the UK 
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Abstract 

Background: Occupational short-latency respiratory disease (SLRD; predominantly 
asthma, rhinitis, hypersensitivity pneumonitis, and occupational infections) 
prevalence is difficult to determine but certain occupations may be associated with 
increased susceptibility. 

Aims: This study aimed to examine which occupations and industries are currently 
at high risk for SLRD and determine their respective suspected causal agents. 

Methods: SLRD cases reported to the SWORD scheme between 1999 and 2019 were 
analysed to determine directly standardized rate ratios (SRR) by occupation against 
the average rate for all other occupations combined. 

Results: 'Bakers and flour confectioners' and 'vehicle spray painters' showed 
significantly raised SRR for SLRD in general, mostly due to occupational rhinitis 
(234.4; 95% CI 200.5-274.0) and asthma (63.5; 95% CI 51.5-78.3), respectively. 
Laboratory technicians also showed significantly raised SRR for occupational 
rhinitis (18.7; 95% CI 15.1-23.1), primarily caused by laboratory animals and insects. 

https://pubmed.ncbi.nlm.nih.gov/39312778/
https://pubmed.ncbi.nlm.nih.gov/39163888/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Barradas+A&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Iskandar+I&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Carder+M&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Gittins+M&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Fishwick+D&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Seed+M&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=van+Tongeren+M&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=van+Tongeren+M&cauthor_id=39163888
https://pubmed.ncbi.nlm.nih.gov/?term=39302751%2C39319541%2C39315465%2C39312778%2C39163888%2C39306739%2C39304658%2C39318396&filter=dates.2024%2F9%2F18-2024%2F9%2F25&sort=pubdate&format=abstract&size=200#search-result-1-5-full-view-affiliation-1
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc11419704/
https://doi.org/10.1093/occmed/kqae057


Metal machining setters and setter-operators showed increased SRR for 
occupational hypersensitivity pneumonitis (42.0; 95% CI 29.3-60.3), largely due to 
cutting/soluble oils. The occupation mostly affected by infectious disease was 
welding trades (12.9; 95% CI 5.7-29.3), mainly attributable to microbial 
pathogenicity. 

Conclusions: This study identified the occupational groups at increased risk of 
developing an SLRD based on data recorded over a recent two-decade period in the 
UK. Occupational asthma and rhinitis were identified as the prevailing conditions 
and hypersensitivity pneumonitis as a potentially rising respiratory problem in the 
metalworking industry. 

© The Author(s) 2024. Published by Oxford University Press on behalf of the Society 
of Occupational Medicine. 
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Abstract 

Background: House dust mite subcutaneous immunotherapy (HDM SCIT) is a 
therapeutic option for allergic rhinitis (AR) patients who are unable to properly 
manage symptoms with standard medications. 

Objective: This study aimed to determine long-term efficacy and identify predictive 
factors in the clinical remission of AR patients who completed and discontinued 
HDM SCIT. 

Methods: This study included 240 AR patients, who completed a three-year course 
of HDM SCIT at two tertiary hospitals and were currently being discontinued. We 
followed-up the patients to ask about their current symptoms and allergy 
medication. Clinical remission was defined by patients who no longer required daily 
intranasal steroid or oral antihistamine. We compared patients in clinical remission 
to those still taking medication. 

Results: The enrolled patients had a median age of 21.0 (11.0-36.0) years at the time 
they began HDM SCIT. The clinical remission of AR was achieved in 174 (72.5%) 
patients. Starting HDM SCIT before the age of 15 and not having asthma were 
identified as significant and independent predictors of remission (aOR 4.44; 95%CI, 
1.72-11.50; p-value 0.002, and 2.67, 95%CI 1.00-7.12; p-value 0.049), respectively, as 
determined by multivariate logistic regression analysis. There were no significant 
differences in HDM SCIT duration or sensitization patterns between patients in 
remission and those on medication after discontinuing HDM SCIT for at least one 
year. 

Conclusion: HDM SCIT exhibited persistent long-term efficacy after treatment 
discontinuation. Starting HDM SCIT before the age of 15 and without asthma 
comorbidity might be predictors of AR remission with HDM SCIT. 
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Abstract 

Some cases of chronic rhinosinusitis (CRS) require surgical treatment and 
postoperative nasal packing, but bleeding and adhesion are common complications 
after nasal surgery. Biodegradable drug-loaded implants hold great therapeutic 
options for the treatment of CRS, but little data are available regarding the safety 
and efficacy of a novel drug-loaded haemostatic sponge (DLHS) in the sinus. The 
aim of this study was to investigate the safety and efficacy of DLHS in the sinus. We 
conducted a prospective, randomized, controlled, double-blind clinical trial. In this 
clinical trial, 49 patients were enrolled and randomly divided into 2 groups: group A 
(n = 25) had the DLHS containing 1 mg budesonide and 0.67 mg sodium hyaluronate 
placed into the sinus, and group B (n = 24) had the Nasopore placed after ESS. 
Endoscopic follow-up was performed for 12 weeks, and the findings were classified 
using the discharge, inflammation, polyps/oedema (DIP) endoscopic appearance 
scores. All patients completed questionnaires to evaluate their sinonasal symptoms 
by using the sinonasal outcome test-22 (SNOT-22) Chinese version and visual 
analogue scale (VAS). Serum cortisol concentration in group A was measured prior 
to surgery and at days 1, 3, 7, and 14 after nasal surgery. Comparing group A and 
group B, at 2 weeks, no significant differences were observed in either objective or 
subjective parameters. The mean value of VAS for rhinorrhoea and DIP for oedema 
and the mean value of nasal adhesion were significantly lower in Group A than in 
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Group B at 6 and 12 weeks, but a significant difference did not occur in SNOT-22 
and VAS for dysosmia between the two groups at 6 and 12 weeks. The mean serum 
cortisol concentrations in group A at the follow-up were within normal limits without 
remarkable fluctuations. This study demonstrates the safety and efficacy of a novel 
biodegradable DLHS with the possibility of being used in CRS patients, and this 
sponge may reduce inflammation and minimize adhesions via controlled local drug 
delivery without measurable systemic exposure. 

Keywords: Chronic rhinosinusitis; Sinus surgery; Sustained-release implants; 
Therapy outcome. 
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Abstract 

Patients with allergic rhinitis (AR) have a high incidence of sleep disorders, such as 
insomnia, which can easily exacerbate nasal symptoms. The aggravation of nasal 
symptoms further promotes the deterioration of sleep disorders, forming a vicious 
cycle. Severe cases may even trigger psychological and neurological issues, such 
as anxiety, depression, and cognitive impairment, causing significant distress to 
patients, making clinical diagnosis and treatment difficult, and increasing costs. 
Furthermore, satisfactory therapeutics remain lacking. As the pathogenesis of AR-
associated sleep disorders is not clear and research is still insufficient, paying 
attention to and understanding AR-related sleep disorders is crucial in clinical 
practice. Multiple studies have shown that the most crucial issues in current 
research on AR and sleep are analyzing the relationship between AR and sleep 
disorders, searching for the influencing factors, and investigating potential targets 
for diagnosis and treatment. This review aimed to identify and summarize the 
results of relevant studies using "AR" and "sleep disorders" as search terms. In 
addition, we evaluated the correlation between AR and sleep disorders and 
examined their interaction and potential mechanisms, offering a foundation for 
additional screening of potential diagnostic biomarkers and therapeutic targets. 

Keywords: allergic rhinitis; biological rhythm; immune inflammatory; neurological 
regulation; sleep disorders. 
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Abstract 

Background: Refractory chronic cough and unexplained chronic cough pose significant 

clinical challenges, impairing patients' quality of life. However, a precise definition of 

refractory chronic cough remains elusive. This study aimed to assess the prevalence of 

refractory and unexplained chronic cough among patients referred to our cough centre 

and to analyse the prevalence of refractory chronic cough relative to its definition. 

Methods: This prospective cohort study included all patients who were diagnosed at a 

cough clinic between 2018 and 2022. The response to therapy was measured based on 

reduction in cough severity (via a visual analogue scale) and improvement in cough-

related quality of life (via the Leicester Cough Questionnaire). Refractory chronic cough 

was defined as persistent cough severity, with no or minimal improvement (change in 

visual analogue scale <30 mm) after two or more treatment attempts and cough severity 

≥40 out of 100 mm on the visual analogue scale. 
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Results: Of 201 patients treated for chronic cough, only three (1.5%) were diagnosed with 

unexplained chronic cough. Among 166 patients monitored for therapy response, 71 

(42.8%) experienced a cough severity reduction of ≥30 mm on the visual analogue scale, 

while 100 (60.2%) showed an improvement of ≥1.5 points on the Leicester Cough 

Questionnaire. Based on the basic refractory chronic cough definition, 51 of 166 patients 

(30.7%) were diagnosed with refractory chronic cough. If applying stricter criteria 

(persistent severe cough (≥40 mm on the visual analogue scale), insufficient therapy 

response (<30 mm reduction on the visual analogue scale) and <1.5-point improvement 

on the Leicester Cough Questionnaire), 45 of 166 patients (27.1%) would be diagnosed 

with refractory chronic cough. 

Conclusions: Refractory chronic cough is common in patients referred to cough clinics. 

The prevalence of refractory chronic cough differs slightly depending on the diagnostic 

criteria. Therefore, the definition of refractory chronic cough used in routine practice needs 

to be clarified. 
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Abstract 

In this study, we report two cases of siblings diagnosed with primary ciliary dyskinesia 

(PCD) sharing an identical genotype yet exhibiting distinct phenotypes. A 13-year-old girl 

with acute pneumonia was admitted to our hospital. Chest and sinus radiography revealed 

situs inversus and bilateral maxillary sinusitis. Chest computed tomography revealed 

bronchiectasis. Her 6-year-old brother with acute bronchitis was admitted and was 

diagnosed with bronchial asthma due to recurrent wheezing. Unlike his sister, he did not 

have situs inversus. Both patients had a chronic wet cough and were diagnosed with 

bronchial asthma by their family doctor. The mean PCD rule (PICADAR) scores were 9 and 

7, respectively. Genetic analysis confirmed the presence of the same homozygous mutation 

(c.546C > A,pTyr182Ter) in DNAI2. To date, there have been four reports of the same 

pathogenic variants but different PCD phenotypes. Pathological variants of DNAI2 cause 

the loss of the outer dynein arm, the absence of which results in a lack of primary ciliary 

movement involved in the left-right axis formation during the embryonic period. A lack of 

functional cilia results in randomized visceral asymmetry; hence, the same pathogenic 

variant may exhibit different phenotypes. PCD is often overlooked and is sometimes 

managed as bronchial asthma, as in these siblings. In our case, the PICADAR score was 

useful in predicting the clinical diagnosis of PCD. 

Keywords: bronchial asthma; dynein axonemal intermediate chain 2 (DNAI2); primary 

ciliary dyskinesia; siblings; the mean PCD rule (PICADAR) score. 
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Abstract 

Natural antibodies (NAbs) occurring in individuals without prior exposure to 
specific antigens, provide direct first barrier protection against pathogens, and 
exert immunoregulation thus actively contributing to the maintenance of immune 
homeostasis, controlling inflammatory processes and preventing autoimmunity. 
Common variable immunodeficiency (CVID) is a heterogeneous group of disorders 
characterized by a compromised immune function that brings into focus the role of 
NAbs. Our aim was to explore whether NAb levels could serve as potential key 
indicators in CVID for monitoring disease progression and predicting outcomes. In 
this study, we analyzed a Hellenic cohort of 56 patients with CVID (31 newly 
diagnosed and 25 under immunoglobulin replacement therapy-IgRT) and 33 healthy 
controls, for total Ig levels and serum IgM and IgG NAb levels against five 
informative target-antigens of NAbs, namely, actin, DNA, carbonic anhydrase, 
F(ab΄)2 fragments of human IgG and TriNitroPhenyl. In addition, follow-up pre- and 
post- IgRT samples were analyzed in ten (10) patients of our cohort. Results showed 
that Ig-treated patients exhibited significantly lower IgM NAb levels than untreated 
patients and healthy controls against all panel antigens. In the follow-up samples, 
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pre-treatment IgM NAb levels negatively correlated with total serum IgM. This 
imbalance was only partially restored after IgRT, with a significant decrease in IgM 
NAb levels observed in nine out of ten patients. Moreover, post-treatment patients 
with recurrent infections presented significantly lower IgM NAb levels, a reduction 
also observed in patients with bronchiectasis independently of treatment status. On 
the contrary, post-treatment patients with enteropathy had significantly higher IgM 
NAb levels against all panel antigens, an increase also noted in patients with 
autoimmune diseases. Regarding IgG NAbs, replacement therapy restored levels to 
those of healthy controls. In conclusion, impaired NAb levels are found in CVID 
patients, particularly related to certain phenotypes. Moreover, the significant 
decrease in IgM NAb levels after IgRT suggests a potential association with disease 
course and complications. The results suggest that administration of human IgM 
NAbs may be an effective combinatorial treatment in selected patients. Further 
research is needed to understand the functional roles of NAbs in CVID and its 
complex clinical phenotypes. 

Keywords: CVID; Clinical phenotype; IgG; IgM; Immunoglobulin Replacement 
Treatment (IgRT); Natural Antibodies (NAbs). 
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Abstract 

Background: Nontuberculous mycobacterial pulmonary disease (NTM-PD) patients 
often have exercise intolerance. Pulmonary rehabilitation (PR) to improve such 
patients' conditions is often not based on its exercise pathophysiology. We have 
reported that the oxygen consumption (ΔFO2) by expiratory gas analysis, i.e., the 
inspired-expired-expiratory mean oxygen concentration difference, is related to the 
minute ventilation-carbon dioxide output (V'E-V'CO2)-slope and oxygen uptake (V'O2) 
independent of the V'E. The aim of this study was to investigate how ΔFO2 is related 
to dynamic ventilatory variables, chest computed tomography (CT), and 
echocardiography findings in NTM-PD patients to understand their 
pathophysiological conditions. 

Methods: Clinical data of NTM-PD patients with exertional dyspnea (n = 29) who 
underwent incremental exercise testing, chest CT, and echocardiography at the 
same time were compared with those of control participants (n = 12). 

Results: In the NTM-PD group, 1) peak V'O2 decreased (NTM-PD: 17.6 vs. controls: 
28.7 mL⋅min-1⋅kg-1), and 2) ΔFO2 at peak exercise was negatively correlated with 
respiratory frequency at peak exercise (correlation coefficient: r = -0.80, p < 0.0001), 
V'E-V'CO2-slope (r = -0.75, p < 0.0001), bronchiectasis CT score (r = -0.52, p = 0.0042), 
and the trans-tricuspid pressure gradient (r = -0.39, p = 0.0417), and positively 
correlated with peak V'O2 (r = 0.71, p < 0.0001) and the body mass index (r = 0.42, p = 
0.0217), but it was not correlated with V'E at peak exercise and the cavity CT score. 

Conclusions: Exertional oxygen consumption, independent of ventilatory ability, is 
associated with exercise tolerance and ventilatory efficiency, while being related to 
tachypnea and bronchiectasis rather than cavitation in NTM-PD patients. These 
findings may be useful in considering exercise physiology-based PR for NTM-PD 
patients with exertional dyspnea. 

Keywords: And ventilation; Cardiopulmonary exercise testing; Dyspnea; Pulmonary 
rehabilitation; Tachypnea. 

Copyright © 2024 The Japanese Respiratory Society. Published by Elsevier B.V. All 
rights reserved. 
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Abstract 

Objective: This review focuses on evaluating literature for the use of inhaled 
mucolytics (hypertonic saline, mannitol, and dornase alfa), inhaled antibiotics 
(tobramycin, aztreonam, colistin, and amikacin), and inhaled corticosteroids in 
pediatric noncystic fibrosis bronchiectasis. 

Data sources: A literature search via PubMed was conducted using the search 
terms "non-cystic fibrosis bronchiectasis," "primary ciliary dyskinesia," and 
"bronchiectasis" in combination with each inhaled agent of interest. 
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Study selection and data extraction: Studies were included if they were specific to 
patients with a clinical diagnosis of noncystic fibrosis bronchiectasis published 
from 1998 to July 2024. 

Data synthesis: Several inhaled medications can be considered as maintenance 
therapies for pediatric patients with noncystic fibrosis bronchiectasis. Hypertonic 
saline could be considered for its potential airway clearance benefits and low risk of 
causing harm. Inhaled antipseudomonal antibiotics should be considered in 
patients who are colonized with Pseudomonas aeruginosa. Inhaled corticosteroid 
therapy should be reserved for patients with concomitant asthma. Dornase alfa has 
shown worse outcomes in adults with noncystic fibrosis bronchiectasis and should 
be used with caution. Risks and benefits should be carefully considered when 
evaluating these therapies for use in noncystic fibrosis bronchiectasis, and patient-
specific treatment regimens should be developed. 

Relevance to patient care and clinical practice: Chronic management of pediatric 
noncystic fibrosis bronchiectasis remains challenging due to paucity of applicable 
literature. Risks and benefits of different agents are discussed in this article with 
recommendations for application to clinical practice based on studies performed in 
both adult and pediatric patients with noncystic fibrosis bronchiectasis. 

Conclusion: Several inhaled medications could be considered as maintenance 
therapies for pediatric patients with noncystic fibrosis bronchiectasis, with more 
robust evidence to support use of inhaled antipseudomonal antibiotics and 
hypertonic saline compared with other available agents. Further investigation is 
needed to identify a clear place in therapy for inhaled therapies in pediatric 
noncystic fibrosis bronchiectasis. 

Keywords: antibiotics; bronchiectasis; cystic fibrosis; inhaled corticosteroids; 
inhaled mucolytics; inhalers; noncystic fibrosis bronchiectasis; pediatrics; primary 
ciliary dyskinesia; pulmonary. 

Conflict of interest statement 

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

Supplementary info 

Publication typesExpand 

Full text links 

 

Proceed to details  

Cite 

  

Share 

4 

https://pubmed.ncbi.nlm.nih.gov/39297217/
https://journals.sagepub.com/doi/10.1177/10600280241279602?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://libkey.io/libraries/2561/pmid/39297217


Review 

  

Eur Respir Rev 

•  

•  

•  

. 2024 Sep 18;33(173):240001. 

 doi: 10.1183/16000617.0001-2024. Print 2024 Jul. 

Neutrophil serine proteases in cystic fibrosis: role in disease pathogenesis and 
rationale as a therapeutic target 
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Abstract 

Chronic airway inflammation is a central feature in the pathogenesis of 
bronchiectasis (BE), which can be caused by cystic fibrosis (CFBE; hereafter 
referred to as CF lung disease) and non-CF-related conditions (NCFBE). 
Inflammation in both CF lung disease and NCFBE is predominantly driven by 
neutrophils, which release proinflammatory cytokines and granule proteins, 
including neutrophil serine proteases (NSPs). NSPs include neutrophil elastase, 
proteinase 3 and cathepsin G. An imbalance between NSPs and their antiproteases 
has been observed in people with CF lung disease and people with NCFBE. While 
the role of the protease/antiprotease imbalance is well established in both CF lung 
disease and NCFBE, effective therapies targeting NSPs are lacking. In recent years, 
the introduction of CF transmembrane conductance regulator (CFTR) modulator 
therapy has immensely improved outcomes in many people with CF (pwCF). Despite 
this, evidence suggests that airway inflammation persists, even in pwCF treated 
with CFTR modulator therapy. In this review, we summarise current data on 
neutrophilic inflammation in CF lung disease to assess whether neutrophilic 
inflammation and high, uncontrolled NSP levels play similar roles in CF lung 
disease and in NCFBE. We discuss similarities between the neutrophilic 
inflammatory profiles of people with CF lung disease and NCFBE, potentially 
supporting a similar therapeutic approach. Additionally, we present evidence 
suggesting that neutrophilic inflammation persists in pwCF treated with CFTR 
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modulator therapy, at levels similar to those in people with NCFBE. Collectively, 
these findings highlight the ongoing need for new treatment strategies targeting 
neutrophilic inflammation in CF lung disease. 
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