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Abstract 

Smoke, particularly from wildfires and other combustion sources, is a significant 
contributor to air pollution, comprising a complex mixture of particulate matter and 
gaseous pollutants. Prolonged exposure to smoke can exacerbate respiratory 
diseases, such as asthma and chronic obstructive pulmonary disease, leading to 
increased ED visits and hospitalizations. This article examines the significant health 
risks associated with air pollution, particularly chronic diseases and acute 
respiratory conditions, and discusses the emergency treatment of acute respiratory 
distress from exposure. 
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Abstract 

Background: Shanghai's high level of ageing has given rise to a considerable 
number of elderly patients with type 2 diabetes mellitus (T2DM) who are confronted 
with the challenge of managing multimorbidity. We aimed to determine the 
prevalence of multimorbidity in elderly T2DM patients in a representative Pudong 
New Area community and critically evaluate current guidelines' inclusiveness in 
addressing major comorbidities. 

Methods: Through the Shanghai Health Cloud platform, we extracted medical 
records of residents in the Huamu community (Pudong New Area, Shanghai) to 
screen elderly patients with at least three outpatient visits or one hospitalisation per 
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year between 2019 and 2022. According to International Classification of Disease, 
10th edition codes and personal identification number, we identified the status of 
T2DM and 12 other common chronic diseases, matched T2DM patients and non-
T2DM patients 1:1 by age and gender, and then calculated the prevalence of 
multimorbidity status and annual prevalence of each comorbidity. We analysed 
associations between T2DM and specific chronic diseases using logistic regression 
models. 

Results: More than 90% of elderly T2DM patients had at least one additional chronic 
disease. Multimorbidity was more frequent in women and older patients. 
Hyperlipidemia, hypertension, and ischaemic heart disease were the most prevalent 
comorbidities. The diagnosis of T2DM was significantly associated with both 
cardiovascular-kidney-metabolic and neuropsychiatric diseases. In addition, a 
higher prevalence and risk of chronic obstructive pulmonary disease (COPD) were 
consistently detected in elderly patients with T2DM, regardless of age and gender. 

Conclusions: Multimorbidity in elderly patients with T2DM needs broader 
acknowledgement. Current guidelines focus more on cardiovascular-kidney-
metabolic and neuropsychiatric diseases with inadequate guidance on COPD 
management. Hence, the pleiotropic effects of glucose-lowering drugs on COPD 
should be further investigated to optimise the comprehensive management strategy 
for this population. 

Copyright © 2024 by the Journal of Global Health. All rights reserved. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a common respiratory disorder 
that often co-occurs with depression and anxiety, worsening disease progression 
and reducing quality of life. A thorough review of the existing literature was 
conducted, including searches in PubMed, Embase, PsycINFO, and Cochrane 
Library databases up to 2024. This review encompasses a critical analysis of 
studies reporting on the prevalence, impact, and management of depression and 
anxiety in COPD patients. We found a high prevalence of psychological 
comorbidities in COPD patients, which were associated with worse disease 
outcomes, including increased exacerbations, hospitalizations, and reduced health-
related quality of life. Diagnosing and managing these conditions is complex due to 
overlapping symptoms, necessitating a comprehensive patient care approach. 
While there has been progress in understanding COPD comorbidities, there is a 
need for more personalized and integrated treatments. This review emphasizes the 
need for increased awareness, tailored treatment plans, and further research for 
effective interventions. 

Keywords: Anxiety; Chronic obstructive pulmonary disease; Comorbidities; 
Depression; Narrative review; Treatment strategies. 
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Abstract 

Background: Anemia is a prevalent comorbidity in COPD associated with increased 
morbidity. However, the significance of longitudinal anemia status and variation in 
anemia status trends over time in COPD are not known. Furthermore, individuals 
with COPD and smoking history often have multiple comorbidities, in particular 
cardiovascular disease. The objective of this study was to evaluate the association 
between longitudinal anemia status and COPD outcomes, accounting for comorbid 
cardiovascular disease. 

Methods: Serial hemoglobin measures and clinical outcomes were obtained in 
former smokers with moderate to severe COPD from two clinical studies over a 6-to-
9-month period. In the first analysis, the association between repeated measures of 
time-varying anemia status and outcomes was assessed by generalized estimating 
equations adjusted for covariates including cardiovascular disease. In the second 
analysis, each participant's anemia risk profile during the study period was 
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characterized as high versus low anemia risk-growth rate. Mean differences in the 
progression of COPD outcomes over time between the two groups were assessed 
using a generalized linear mixed model. Effect modification by baseline coronary 
artery calcium (CAC) burden was explored. 

Results: There were 159 individuals with mean age of 66.5 years (± 8.3) and mean 
FEV1% predicted of 51.4% (± 17.0), of which 41% were ever-anemic during the study 
period. Repeated measures of anemia status were associated with higher St. 
George's Respiratory Questionnaire (SGRQ) scores (β 2.5, 95% CI: 0.1,4.8, p = 0.04), 
lower 6-minute walk distance (6MWD) (β -38.6, 95% CI: -67.7,-7.4, p = 0.02), and 
higher rate of moderate-to-severe exacerbations over the prospective follow-up 
period (IRR 1.8, 95% CI: 1.1,2.8, p = 0.02). There was effect modification by CAC 
burden such that with higher burden the mean difference in COPD outcome by 
anemia status was greater for a subset of symptom scores. Participants with 
profiles of increasing anemia risk had higher estimated rates of decline in the 
FEV1% predicted and 6MWD and increase in SGRQ scores compared to those with 
stable or decreasing anemia risk. 

Conclusions: Longitudinal anemia status trends may be predictive of COPD disease 
trajectory. Anemia status by repeated measures analysis is associated with COPD 
morbidity with potentially stronger associations in the setting of high CAC burden. 

Keywords: Anemia; COPD; Comorbidity; Longitudinal analysis. 
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Abstract 

Background: We evaluated the efficacy and safety of Ensifentrine in COPD via a 
systematic review and meta-analysis of randomized controlled trials (RCTs). 

Methods: We performed a detailed literature search on Medline (via PubMed), 
Scopus, Google Scholar, and Cochrane on the basis of pre-specified eligibility 
criteria. We used Review Manager to calculate pooled mean differences (MD) and 
95% Confidence Interval (CI) using a random effects model. The Cochrane's Risk of 
Bias 2 (RoB-2) tool was used to assess the risk of bias in the included RCTs. 

Results: A total of 4 studies, consisting of 2020 patients, were included in the meta-
analysis. The mean age ranged from 62.5 years to 65.5 years in the included studies. 
All the included studies were at low risk of bias. Ensifentrine 3 mg dose significantly 
improved the mean peak Forced Expiratory Volume-1 (FEV-1), morning trough FEV-
1, TDI score, ERS score, and SGRQ-C score as compared to the placebo, yielding a 
pooled MD of 149.76 (95% CI, 127.9 to 171.6), 43.93 (95% CI, 23.82 to 64.05), 0.92 
(95% CI, 0.64 to 1.21, -1.20 (95% CI, -1.99 to -0.40), and -1.92 (95% CI, -3.24 to -0.59), 
respectively. 

Conclusion: Ensifentrine is associated with improvements in outcomes related to 
COPD symptoms such as peak FEV-1, morning trough FEV-1 and TDI in the patients 
suffering from this chronic disease. It is also associated with improved quality of 
life as seen by E-RS score and SGRQ-C score. 

Keywords: COPD; Dual PDE3 and PDE4 inhibitors; Ensifentrine; Meta analysis; 
Phosphodiesterase inhibitors. 
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Abstract 

Background: The trend over time and across different geographical areas of 
outcomes and management with noninvasive ventilation or invasive mechanical 
ventilation in patients admitted for acute exacerbations of chronic obstructive 
pulmonary disease and treated with ventilatory support is unknown. The purpose of 
this study was to describe outcomes and identify variables associated with survival 
for patients admitted to an intensive care unit (ICU) with acute exacerbation of 
chronic obstructive pulmonary disease [aeCOPD] who received noninvasive or 
invasive mechanical ventilation worldwide. 

Methods: Retrospective, multi-national, and multicenter studies, including four 
observational cohort studies, were carried out in 1998, 2004, 2010, and 2016 for the 
VENTILAGROUP following the same methodology. 

Results: A total of 1,848 patients from 1,253 ICUs in 38 countries admitted for 
aeCOPD and need of ventilatory support were identified in the four study cohorts 
and included in the study. The overall incidence of aeCOPD as a cause for 
ventilatory support at ICU admission significantly decreased over time and varied 
widely according to the gross national income. The mortality of patients admitted to 
ICU for aeCOPD and ventilatory support significantly decreased over time 
regardless of the geographical area and gross national income; however, there is a 
remarkable variability in ICU mortality according to geographical area and gross 
national income. The use of NPPV as the first attempt at ventilatory support has 
significantly increased over time, with a parallel reduction of invasive mechanical 
ventilation regardless of gross national income. 

Conclusion: In this worldwide observational study, including four sequential 
cohorts of patients over 18 years from 1998 to 2016, the mortality of patients 
admitted to ICU for aeCOPD and ventilatory support significantly decreased 
regardless of the geographical area and gross national income. Future research will 
need to investigate the reason for the remarkable variability in ICU mortality 
according to the geographical area, gross national income, and methods to select 
patients for the appropriate ventilatory support. 

Keywords: Chronic obstructive pulmonary disease; Exacerbation; Mechanical 
ventilation; Mortality. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is closely linked to 
lung cancer (LC) development. The aim of this study is to identify the genetic and 
clinical risk factors for LC risk in COPD, according to which the prediction model for 
LC in COPD was constructed. 

Methods: This is a case-control study in which patientis with COPD + LC as the case 
group, patientis with only COPD as the control group, and patientis with only LC as 
the second control group. A panel of clinical variables including demographic, 
environmental and lifestyle factors were collected. A total of 20 single nucleotide 
polymorphisms (SNPs) were genotyped. The univariate analysis, candidate gene 
study and multivariate analysis were applied to identify the independent risk 
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factors, as well as the prediction model was constructed. The ROC analysis was 
used to evaluate the predictive ability of the model. 

Results: A total of 503 patients were finally enrolled in this study, with 188 patients 
for COPD + LC group, 162 patients for COPD group and 153 patients for LC group. 
The univariate analysis of clincial data showed compared with the patients with 
COPD, the patients with COPD + LC tended to have significantly lower BMI, higher 
smoking pack-years, and higher prevalence of emphysema. The results of the 
candidate gene study showed the rs1489759 in HHIP and rs56113850 in CYP2A6 
demonstrated significant differences between COPD and COPD + LC groups. By 
using multivariate logistic regression analysis, four variables including BMI, pack-
years, emphysema and rs56113850 were identified as independent risk factors for 
LC in COPD and the prediction model integrating genetic and clinical data was 
constructed. The AUC of the prediction model for LC in COPD reached 0.712, and 
the AUC of the model for predicting LC in serious COPD reached up to 0.836. 

Conclusion: The rs56113850 (risk allele C) in CYP2A6, decrease in BMI, increase in 
pack-years and emphysema presence were independent risk factors for LC in 
COPD. Integrating genetic and clinical data for predicting LC in COPD demonstrated 
favorable predictive performance. 

Keywords: Chronic obstructive pulmonary disease; Lung cancer; Prediction model; 
Risk factors; Single nucleotide polymorphisms. 
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Evaluation of comparative efficacy of Umeclidinium/Vilanterol versus other 
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Abstract 

Background: UMEC/VI administered via a combination inhaler is associated with a 
clinically significant improvement in lung function and health-related quality of life 
in patients with mild-to-moderate COPD. However, their efficacy compared to other 
bronchodilator mono or dual therapies still remains unclear. 

Objective: The objective of this research was to evaluate the therapeutic efficacy of 
UMEC/VI dual and UMEC/VI/FF triple therapies versus alternative bronchodilator 
regimens in COPD patients. 

Methods: A systematic search was conducted using four electronic databases 
(PubMed, EMBASE, Scopus, and Cochrane Library) to select publications published 
in peer-reviewed journals written in English. The odds ratio (OR) and risk ratio (RR) 
was calculated, along with their 95% confidence intervals. We assessed 
heterogeneity using Cochrane Q and I [2] statistics and the appropriate p-value. The 
analysis used RevMan 5.4. 

Results: The current meta-analysis includes 31,814 COPD patients from 17 RCTs. 
The meta-analysis results demonstrate that the combination of LABA and LAMA 
provides additive bronchodilation and improved lung function in COPD patients. We 
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found that UMEC/VI dual therapy significantly improved FEV1 (OR 1.98 [95% CI 1.70-
2.30]), TDI values (OR 1.97 [95% CI 1.72-2.26]), and reduced SGRQ total scores (OR 
1.99 [95% CI 1.71-2.32]), with fewer drug-related adverse events (RR 0.58 [95% CI 
0.53-0.64]). Similarly, UMEC/VI/FF triple therapy also showed similar benefits, with 
significant improvements in FEV1 (OR 1.93 [95% CI 1.73-2.15]), TDI values (OR 2.37 
[95% CI 2.15-2.61]), and reduced SGRQ total scores (OR 1.83 [95% CI 1.63-2.05]), and 
fewer drug-related adverse events (RR 0.53 [95% CI 0.49-0.58]). 

Conclusion: This systematic review and meta-analysis concludes that UMEC and VI 
combinations are an efficacious treatment option for symptomatic COPD patients. 

Keywords: Chronic obstructive pulmonary disease (COPD), Bronchodilators; 
Fluticasone furoate (FF); Indacaterol/glycopyrrolate (IND/GLY); Long acting beta2-
agonists (LABA); Long-acting muscarinic antagonists (LAMA); 
Salmeterol/Fluticasone propionate (SAL/FP); Tiotropium/olodaterol (TIO/OLO); 
Umeclidinium/Vilanterol (UMEC/VI). 
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Abstract 

Background and objective: The 2014 Hazelwood coal mine fire exposed residents in 
nearby Morwell to high concentrations of particulate matter <2.5 µm (PM2.5) for 
approximately 6 weeks. This analysis aimed to evaluate the long-term impact on 
respiratory health. 

Methods: Adults from Morwell and the unexposed town of Sale completed validated 
respiratory questionnaires and performed spirometry, gas transfer and oscillometry 
3.5-4 years (round 1) and 7.3-7.8 years (round 2) after the fire. Individual 
PM2.5 exposure levels were estimated using chemical transport models mapped 
onto participant-reported time-location data. Mixed-effects regression models were 
fitted to analyse associations between PM2.5 exposure and outcomes, controlling for 
key confounders. 

Results: From 519 (346 exposed) round 1 participants, 329 (217 exposed) 
participated in round 2. Spirometry and gas transfer in round 2 were mostly lower 
compared with round 1, excepting forced vital capacity (FVC) (increased) and forced 
expiratory volume in 1 second (minimal change). The effect of mine fire-related 
PM2.5 exposure changed from a negative effect in round 1 to no effect in round 2 for 
both pre-bronchodilator (p=0.005) and post-bronchodilator FVC (p=0.032). PM2.5 was 
not associated with gas transfer in either round. For post-bronchodilator reactance 
and area under the curve, a negative impact of PM2.5 in round 1 showed signs of 
recovery in round 2 (both p<0.001). 

Conclusion: In this novel study evaluating long-term respiratory outcomes after 
medium-duration high concentration PM2.5 exposure, the attenuated associations 
between exposure and respiratory function may indicate some recovery in lung 
function. With increased frequency and severity of landscape fires observed 
globally, these results inform public health policies and planning. 

Keywords: COPD epidemiology; Occupational Lung Disease; Respiratory Function 
Test; Respiratory Measurement. 
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Free article 

Abstract 

Introduction: Biologics provide significant benefits in asthma, reducing 
exacerbations and symptoms. Some biologics have shown promising results in 
small subgroups of patients with chronic obstructive pulmonary disease (COPD) 
and frequent exacerbations. Nevertheless, real-life data on the size of the COPD 
target population remain scarce. 

Methods: We analysed the characteristics of COPD and coexisting asthma and 
COPD patients included in the prospective multicentre, French COhort of BRonchial 
obstruction and Asthma, between 2008 and 2023 and evaluated the number of 
patients who could correspond to the inclusion criteria of randomised controlled 
trials evaluating various biologics targeting interleukin 33 (IL-33) (-receptor), IL-5 (-
receptor), IL-4Rα or TSLP, in routine clinical practice. 

Results: Among 434 COPD patients, only 21.7% met inclusion criteria for at least 
one biologic. Among patients with asthma, 54 (3.5%) had coexisting features of 
COPD in terms of age, smoking status and airflow obstruction and met inclusion 
criteria for at least one biologic. Notably, these patients were predominantly female, 
with worse lung function. Globally, the target chronic airway diseases population of 
the eagerly awaited biologics remains limited to a small part (ie, 1.3%-8%, 
depending on the biologic). 

Conclusion: In a real-life COPD and asthma population (including asthmatic patients 
with features of COPD), the proportion of patients satisfying selection criteria 
applied in randomised controlled trials assessing the efficacy of biologics remains 
limited to less than 10% of the whole population. 

Keywords: Asthma Pharmacology; Asthma in primary care; COPD Pharmacology; 
Eosinophil Biology. 
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Abstract 

Purpose: To verify the number of patients with COPD responders to two different 
home-based rehabilitation programs. 

Methods: This was a blinded, randomized, and controlled clinical trial. The six-
minute step test (6MST), one-minute sit-stand test (1-MSTST), six-minute walk test 
(6MWT), COPD Assessment Test (CAT), modified Medical Research Council 
(mMRC), monitoring of physical activity in daily life, and isometric quadriceps 
muscle strength were assessed pre- and post-intervention. A total of 50 patients 
were randomized into two groups: hybrid rehabilitation (HR), consisting of 
supervised physical exercise once a week associated with exercises at home, and 
home-based rehabilitation (HBR), which consisted of a single meeting for guidance 
related to the physical exercises prescribed. 

Results: Significant differences (p < 0.05) were observed in the following parameters 
post-intervention and between groups: 6MST (HR = 67.1 ± 25.7 to 93.5 ± 37.2; HBR = 
69.6 ± 19.5 to 82.3 ± 25.2 steps), 6MWT (HR = 367.7 ± 84 to 433.2 ± 88.8; HBR = 396.2 
± 97.2 to 418.3 ± 83.8 m), CAT (HR = 19.5 ± 6.8 to 13.0 ± 7.8; HBR = 17.0 ± 7.6 to 15.0 ± 
10 points), and mMRC (HR = 2[2-3] to 1[1-2]; HBR = 2[2-3] to 2[1-3] points). However, 
the response rate was 80% in the HR and 50% in the HBR. 

Conclusion: Both pulmonary rehabilitation programs improved physical capacity, 
alleviated dyspnea, and reduced the impact of the disease on health status; 
however, the number of responders was higher in the HR. 

Keywords: Pulmonary rehabilitation; home rehabilitation; physical capacity; 
physical therapy; quality of life. 

Plain language summary 

Hybrid rehabilitation (HR) and home-based rehabilitation (HBR), tested and 
implemented based on the performance in functional tests, improve physical 
capacity, the sensation of dyspnea, and quality of life of patients with chronic 
obstructive pulmonary disease (COPD).Hybrid rehabilitation (HR) and home-based 
rehabilitation (HBR), could be recommended as alternatives to conventional 
pulmonary rehabilitation (PR).Home-based PR programs, individually prescribed 
based on functional tests, may be accessible options for the rehabilitation of 
patients with COPD under no treatment. 
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Abstract 

The aim of this study was to analyse the effect of breathing parameters, age, gender 
and disease status on the lung doses of the two ICS+LABA fixed combination dry 
powder drugs. Breathing parameters of 113 COPD patients were measured while 
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inhaling through emptied NEXThaler® and Ellipta® inhalers and the corresponding 
lung doses were calculated. Lung dose of Foster® NEXThaler® was superior to the 
lung dose of Relvar® Ellipta® in around 85% of the patients. The average value of 
the ratio of bronchiolar to bronchial deposition fractions was 5.0 for Foster® 
NEXThaler® and 2.6 for Relvar® Ellipta®. Lung dose was sensitive to the inhalation 
parameters, such as peak inhalation flow, inhaled volume and breath-hold time. For 
both studied drugs the dose to the lungs was relatively high for moderate PIF 
values, but it declined for low (< 35 L/min) and high (> 95 L/min) PIFs. The lung dose 
increased by the increase of the inhaled volume, but saturated over 1.0 L of inhaled 
air. Longer breath-hold time led to higher lung deposition, but the dependence was 
drug-specific. FEV1(%) and FEV1/FVC (%) did not influence the lung dose 
significantly (p=0.05). Exacerbating patients had lower lung doses (28.8±5.8% for 
Foster® NEXThaler® and 23.7±3.8% for Relvar® Ellipta®) than their non-
exacerbating counterparts (33.7±6.1% for Foster® NEXThaler® and for 24.9±3.9% for 
Relvar® Ellipta®). The exact clinical consequences of the differences between the 
deposition distributions of the two drugs could be assessed only by systematic 
clinical trials. 

Keywords: COPD management; airway deposition; dry powder aerosol drug; 
numerical simulation. 
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Chronic obstructive pulmonary disease (COPD) is a highly prevalent inflammatory 
lung condition characterized by chronic respiratory symptoms and airflow 
obstruction that often lead to diminished quality of life. Non-pharmacologic 
management for patients with COPD involves smoking cessation and healthy 
lifestyle changes. Pharmacologic treatments include inhaled bronchodilators with 
or without the use of inhaled corticosteroids, which can be administered through 
inhalation or nebulization. In addition, oral medications including macrolide 
antibiotics and phosphodiesterase (PDE) 4 inhibitors can help reduce exacerbation 
risk. However, many of these medications provide suboptimal disease control, 
owing to limited efficacy, increased risk of adverse events with long-term use, or 
difficulty in administration technique. PDE3 plays an important role in maintaining 
smooth muscle function, and PDE4 plays a crucial role in the inflammatory 
response in airway smooth muscle. Direct molecular inhibition of PDE3 or PDE4 has 
been shown to provide benefit in COPD. Dual PDE3 and PDE4 inhibition may 
therefore have synergistic anti-inflammatory and bronchodilator effects. These 
results have been observed in clinical trials of nebulized ensifentrine, a novel, dual-
action PDE3 and PDE4 inhibitor that is the first in its class to be approved by the US 
Food and Drug Administration for maintenance treatment of COPD in adult patients. 
In this review, we explore the pathophysiologic mechanisms of COPD, describe 
current paradigms and methods of drug delivery for the treatment of the disease, 
and illustrate how dual inhibition of PDE3 and PDE4 may provide additional benefit 
to current standard-of-care regimens. 

Keywords: COPD; PDE4 inhibitors; phosphodiesterase; quality of life; standard of 
care. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a heterogenous lung condition 
characterized by progressive airflow obstruction. Despite advancements in 
diagnosis and treatment, the disease burden remains high; although clinical trials 
have shown improvements in outcomes such as exacerbations, quality of life, and 
lung function, improvement may not be attainable for many patients. For patients 
who do experience improvement, it is challenging to set management goals given 
the progressive nature of COPD. We therefore propose disease stability as an 
appropriate and attainable treatment goal. Other disease areas have developed 
definitions of no disease activity or remission, which provide relevant information 
for defining and achieving stability for patients with COPD. Disease stability builds 
on related concepts already defined in COPD such as clinical control and clinically 
important deterioration. Current components that could form part of a disease 
stability definition include exacerbations, health status (including quality of life and 
symptoms) and lung function. Considerations should be given to intervals over 
which stability is defined and assessed, appropriate thresholds, and defining a 
composite. Ensuring a holistic approach, objective measurements and harmonious, 
clear communication between patients and physicians can further support 
establishing disease stability. Here we propose a preliminary definition of disease 
stability, informed by existing research in COPD. Further research will be needed to 
validate the framework for use in clinical and research settings. Exploring disease 
stability as a goal, however, is an opportunity to develop and validate an attainable 
treatment target to advance the standard of care for patients with COPD. 
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Abstract 

Rationale: Incidence rates for pulmonary hypertension using diagnostic data in 
patients with cardiopulmonary disease are not known. 

Objectives: To determine incidence rates of, risk factors for, and mortality hazard 
associated with pulmonary hypertension among patients referred for transthoracic 
echocardiography. 

Methods: Retrospective cohort study using data from the Veterans Health 
Administration (1999-2020) and Vanderbilt University Medical Center (1994-2020). 
Pulmonary hypertension was defined as pulmonary artery systolic pressure 
>35mmHg with prevalent cases excluded. Heart failure and chronic obstructive 
pulmonary disease were the primary exposures of interest. The primary outcome 
was incident pulmonary hypertension. Secondarily, we examined mortality rate 
following incident diagnosis. 

Measurements and main results: We identified 245,067 VA patients (94% male, 20% 
Black) and 117,526 Vanderbilt patients (46% male, 11% Black) without pulmonary 
hypertension, of whom 38,882 VA patients and 8,061 Vanderbilt patients developed 
pulmonary hypertension. Only 18-19% of patients with echo-based pulmonary 
hypertension also had a diagnostic code. Hazard of pulmonary hypertension was 4-
fold higher in patients with heart failure and chronic obstructive pulmonary disease 
compared to patients without either. Mortality rates increased from pulmonary 
artery systolic pressure of 35mmHg to 45mmHg then plateaued. Independent risk 
factors for incident pulmonary hypertension included older age, male sex, black 
race, and cardiometabolic comorbidities. 
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Conclusions: Pulmonary hypertension incidence rates estimated by diagnostic data 
are higher than code-based rates. Heart failure and chronic obstructive pulmonary 
disease strongly associate with incident pulmonary hypertension. Pulmonary artery 
systolic pressure >45mmHg at diagnosis is associated with high mortality. New 
pulmonary hypertension on echocardiography is an important prognostic sign. 

Full text links 

 

Proceed to details  

Cite 

  

Share 

20 

Allergy 

•  

•  

•  

. 2024 Dec 16. 

 doi: 10.1111/all.16436. Online ahead of print. 

The Bronchodilator and Anti-Inflammatory Effect of Long-Acting Muscarinic 
Antagonists in Asthma: An EAACI Position Paper 

I Agache 1, I M Adcock 2, C A Akdis 3, M Akdis 3, G Bentabol-Ramos 4, M van den 
Berge 5, C Boccabella 6, W G Canonica 7 8, C Caruso 9, M Couto 10, I Davila 11, D 
Drummond 12, J Fonseca 13, A Gherasim 14, S Del Giacco 15, D J Jackson 16, M 
Jutel 17 18, A Licari 19, S Loukides 20, A Moreira 21 22 23, M Mukherjee 24, I Ojanguren 25, O 
Palomares 26, A Papi 27, L Perez de Llano 28, O J Price 29 30, M Rukhazde 31 32, M H 
Shamji 33 34, D Shaw 35, S Sanchez-Garcia 36, A Testera-Montes 37, M J Torres 37, I 
Eguiluz-Gracia 37 

Affiliations Expand 

• PMID: 39676750 

  

• DOI: 10.1111/all.16436 

Abstract 

As cholinergic innervation is a major contributor to increased vagal tone and mucus 
secretion, inhaled long-acting muscarinic antagonists (LAMA) are a pillar for the 
treatment of chronic obstructive pulmonary disease and asthma. By blocking the 
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muscarinic receptors expressed in the lung, LAMA improve lung function and 
reduce exacerbations in asthma patients who remained poorly controlled despite 
treatment with inhaled corticosteroids and long-acting β2 agonists. Asthma 
guidelines recommend LAMA as a third controller to be added on before the 
initiation of biologicals. In addition to bronchodilation, LAMA also exert anti-
inflammatory and anti-fibrotic effects by inhibiting muscarinic receptors present in 
neutrophils, macrophages, fibroblasts and airway smooth muscle cells. Thus, 
besides bronchodilation, LAMA might provide additional therapeutic effects, 
thereby supporting an endotype-driven approach to asthma management. The 
Position Paper, developed by the Asthma Section of the European Academy of 
Allergy and Clinical Immunology, discusses the main cholinergic pathways in the 
lung, reviews the findings of significant clinical trials and real-life studies on LAMA 
use in asthma, examines the placement of these drugs in asthma clinical guidelines, 
and considers the potential for personalised medicine with LAMA in both adult and 
paediatric asthma patients. 

Keywords: acetylcholine; asthma; bronchodilator; endotype; long‐acting muscarinic 
antagonists; precision medicine. 

© 2024 European Academy of Allergy and Clinical Immunology and John Wiley & 
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Abstract 

Acute exacerbations of chronic obstructive pulmonary disease (AECOPD) show 
high variability in individual susceptibility and promote disease progression; thus, 
accurate diagnosis and treatment is essential. Unravelling the molecular metabolic 
changes during AECOPD in breath could promote understanding of AECOPD and 
its treatment. Our objective was to investigate the metabolic breath profiles during 
AECOPD for biomarker detection. We conducted real-time breath analysis in 
patients with COPD during AECOPD and during subsequent stable phase. Molecular 
breath patterns were compared between AECOPD and stable phase by dimension 
reduction techniques and paired t-tests. Pathway enrichment analyses were 
performed to investigate underlying metabolic pathways. Partial least-squares 
discriminant analysis and XGboost were utilised to build a prediction model to 
differentiate AECOPD from stable state. 35 patients (60% male) with a mean age of 
65 (10.2) yr with AECOPD were included. AECOPD could be predicted with a high 
sensitivity of 82.5% (95% confidence interval of 68.8%-93.8%) and an excellent 
discriminative power (AUC = 0.86). Metabolic changes in the linoleate, tyrosine, and 
tryptophan pathways during AECOPD were predominant. Significant metabolic 
changes occur during COPD exacerbations, predominantly in the linoleate, tyrosine, 
and tryptophan pathways, which are all linked to inflammation. Real-time exhaled 
breath analysis enables a good prediction of AECOPD compared to stable state and 
thus could enhance precision of AECOPD diagnosis and efficacy in clinical practice. 

Keywords: COPD; SESI-HRMS; biomarkers; breath research; exacerbation; 
inflammation. 
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Abstract 

Background: Respiratory syncytial virus (RSV) is a leading cause of acute 
respiratory illness (ARI) in older adults. Optimizing diagnosis could improve 
understanding of RSV burden. 

Methods: We enrolled adults ≥50 years of age hospitalized with ARI and adults of 
any age hospitalized with congestive heart failure or chronic obstructive pulmonary 
disease exacerbations at 2 hospitals during 2 respiratory seasons (2018-2020). We 
collected nasopharyngeal (NP) and oropharyngeal (OP) swabs (n = 1558), acute and 
convalescent sera (n = 568), and expectorated sputum (n = 153) from participants, 
and recorded standard-of-care (SOC) NP results (n = 805). We measured RSV 
antibodies by 2 immunoassays and performed BioFire testing on respiratory 
specimens. 

Results: Of 1558 eligible participants, 92 (5.9%) tested positive for RSV by any 
diagnostic method. Combined NP/OP polymerase chain reaction (PCR) testing 
yielded 58 positives, while separate NP and OP testing identified 11 additional 
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positives (18.9% increase). Compared to study NP/OP PCR alone, the addition of 
paired serology increased RSV detection by 42.9% (28 vs 40) among those with both 
specimen types, while the addition of SOC swab PCR increased RSV detection by 
25.9% (47 vs 59). 

Conclusions: The addition of paired serology testing, SOC swab results, and 
separate testing of NP and OP swabs improved RSV diagnostic yield in hospitalized 
adults. 

Keywords: BioFire; Chronic obstructive pulmonary disease; Congestive heart 
failure; RSV; serology; sputum. 
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Abstract 

Background: Preterm birth survivors are at risk for short- and long-term respiratory 
morbidity. This includes increased rates of chronic obstructive pulmonary disease 
and infectious morbidity. Previous studies showed increased utilization of 
healthcare services throughout early childhood. However, only a few large-scale 
studies showed the effect on respiratory morbidity throughout the full spectrum of 
gestational age at birth. The aim of this study was to show the healthcare burden 
associated with prematurity, in a large nationwide cohort. 

Study design: Data regarding gestational age at birth, month and year of birth, and 
infant sex were gathered for all 1 762 149 infants born in Israel between January 1, 
2010, and December 31, 2019. Rates of hospitalization, length of hospitalization, and 
emergency department visits were calculated per 1000 live births and stratified by 
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gestational age. Poisson regression was constructed to adjust for infant sex, year 
and month of birth. 

Results: Preterm birth occurred in 6.43% of deliveries (n=109,405). A negative 
association was found between gestational age at birth and respiratory morbidity. 
As gestational age at birth advances, rates of respiratory hospitalization decrease, 
and length of hospitalization shortens. This association continues even after full 
term is reached. 

Conclusion: The short- and long-term effect of preterm birth poses a significant 
burden on healthcare systems globally, not only at birth or in infancy, but well into 
early childhood. These results are a call for action to stakeholders and professional 
organizations to increase efforts in preventing and treating preterm and early term 
labor. 

Keywords: obstetrics; pediatrics; preterm birth; public health; respiratory morbidity. 
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Rationale: Some with interstitial lung abnormalities (ILA) are suspected to have 
interstitial lung disease (ILD), a subgroup with adverse outcomes. Rates of 
development and progression of suspected ILD and their effect on mortality are 
unknown. Objectives: To determine rates of development, progression, and 
mortality in those with suspected ILD and assess effects of individual ILD and 
progression criteria. Methods: Participants from COPDGene (Genetic Epidemiology 
of Chronic Obstructive Pulmonary Disease) with ILA characterization and FVC at 
enrollment and 5-year follow-up were included. ILD was defined as ILA and fibrosis 
and/or FVC < 80% predicted. Prevalent ILD was assessed at enrollment and incident 
ILD and progression were assessed at 5-year follow-up. Computed tomography (CT) 
progression was assessed visually and FVC decline as relative change. 
Multivariable Cox regression tested associations between mortality and prevalent 
ILD, incident ILD, and progression groups. Measurements and Main Results: Of 
9,588 participants at enrollment, 268 (2.8%; 51% of ILA) had prevalent ILD. Those 
with prevalent ILD had 51% mortality after median 10.6 years, which was higher than 
those with ILA without prevalent ILD (henceforth ILA) (33%; hazard ratio [HR], 
2.0; P < 0.001). The subgroup of prevalent ILD with only fibrosis criteria (FVC ≥ 80%) 
had worse mortality (58%) than ILA (HR, 2.2; P < 0.001). A total of 98 participants 
with prevalent ILD completed 5-year follow-up: 33% had stable CT and relative FVC 
decline <10%, 6% had FVC decline ≥10% only, 39% had CT progression only, and 
22% had both CT progression and FVC decline ≥10%. Mortality rates were 31%, 50%, 
45%, and 45%, respectively; those with only CT progression had worse mortality 
than those with ILA (HR, 2.6; P = 0.005). At 5-year follow-up, incident ILD occurred in 
148/4,842 participants without prevalent ILD (5.5/1,000 person-years) and had worse 
mortality than ILA (HR, 2.4; P < 0.001). Conclusion: Rates of mortality and 
progression are high among those with suspected ILD in COPDGene; fibrosis and 
radiologic progression are important predictors of mortality. 

Keywords: ILD; idiopathic pulmonary fibrosis; interstitial lung abnormalities; 
pulmonary fibrosis. 
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Abstract 

Rationale: Dysanapsis refers to a mismatch between airway tree caliber and lung 
size arising early in life. Dysanapsis assessed by computed tomography (CT) is 
evident by early adulthood and associated with chronic obstructive pulmonary 
disease (COPD) risk later in life. Objectives: By examining the genetic factors 
associated with CT-assessed dysanapsis, we aimed to elucidate its molecular 
underpinnings and physiological significance across the lifespan. Methods: We 
performed a genome-wide association study of CT-assessed dysanapsis in 11,951 
adults, including individuals from two population-based and two COPD-enriched 
studies. We applied colocalization analysis to integrate genome-wide association 
study and gene expression data from whole blood and lung. Genetic variants 
associated with dysanapsis were combined into a genetic risk score that was 
applied to examine association with lung function in children from a population-
based birth cohort (n = 1,278) and adults from the UKBiobank (n = 
369,157). Measurements and Main Results: CT-assessed dysanapsis was associated 
with genetic variants from 21 independent signals in 19 gene regions, 
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implicating HHIP (hedgehog interacting protein), DSP, and NPNT as potential 
molecular targets based on colocalization of their expression. A higher dysanapsis 
genetic risk score was associated with obstructive spirometry among 5-year-old 
children and among adults in the fifth, sixth, and seventh decades of 
life. Conclusions: CT-assessed dysanapsis is associated with variation in genes 
previously implicated in lung development, and dysanapsis genetic risk is 
associated with obstructive lung function from early life through older adulthood. 
Dysanapsis may represent an endophenotype link between the genetic variations 
associated with lung function and COPD. 

Keywords: airflow obstruction; chronic obstructive pulmonary disease; lung growth 
and development. 
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Abstract 

Rationale: Ground-glass opacities (GGOs) in the absence of interstitial lung disease 
are understudied. Objectives: To assess the association of GGOs with white blood 
cells (WBCs) and progression of quantified chest computed tomography 
emphysema. Methods: We analyzed data of participants in the SPIROMICS study 
(Subpopulations and Intermediate Outcome Measures in COPD Study). Chest 
radiologists and pulmonologists labeled regions of the lung as GGOs, and the 
adaptive multiple feature method (AMFM) trained the computer to assign those 
labels to image voxels and quantify the volume of the lung with GGOs (%GGOAMFM). 
We used multivariable linear regression, zero-inflated negative binomial, and 
proportional hazards regression models to assess the association of 
%GGOAMFM with WBCs, changes in percentage emphysema, and clinical 
outcomes. Measurements and Main Results: Among 2,714 participants, 1,680 had 
chronic obstructive pulmonary disease (COPD) and 1,034 had normal spirometry. 
Among participants with COPD, on the basis of multivariable analysis, current 
smoking and chronic productive cough were associated with higher %GGOAMFM. 
Higher %GGOAMFM was cross-sectionally associated with higher WBC and 
neutrophil concentrations. Higher %GGOAMFM per interquartile range at visit 1 
(baseline) was associated with an increase in emphysema at 1-year follow-up visit 
by 11.7% (relative increase; 95% confidence interval, 7.5-16.1%; P < 0.001). We 
found no association between %GGOAMFM and 1-year FEV1 decline, but 
%GGOAMFM was associated with exacerbations and all-cause mortality during a 
median follow-up of 1,544 days (interquartile interval, 1,118-2,059). Among normal 
spirometry participants, we found similar results, except that %GGOAMFM was 
associated with progression to COPD at 1-year follow-up. Conclusions: Our findings 
suggest that GGOAMFM is associated with increased systemic inflammation and 
emphysema progression. 

Keywords: chronic obstructive pulmonary disease; emphysema; ground-glass 
opacity; inflammation. 
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Abstract 

Background: Shanghai's high level of ageing has given rise to a considerable 
number of elderly patients with type 2 diabetes mellitus (T2DM) who are confronted 
with the challenge of managing multimorbidity. We aimed to determine the 
prevalence of multimorbidity in elderly T2DM patients in a representative Pudong 
New Area community and critically evaluate current guidelines' inclusiveness in 
addressing major comorbidities. 

Methods: Through the Shanghai Health Cloud platform, we extracted medical 
records of residents in the Huamu community (Pudong New Area, Shanghai) to 
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screen elderly patients with at least three outpatient visits or one hospitalisation per 
year between 2019 and 2022. According to International Classification of Disease, 
10th edition codes and personal identification number, we identified the status of 
T2DM and 12 other common chronic diseases, matched T2DM patients and non-
T2DM patients 1:1 by age and gender, and then calculated the prevalence of 
multimorbidity status and annual prevalence of each comorbidity. We analysed 
associations between T2DM and specific chronic diseases using logistic regression 
models. 

Results: More than 90% of elderly T2DM patients had at least one additional chronic 
disease. Multimorbidity was more frequent in women and older patients. 
Hyperlipidemia, hypertension, and ischaemic heart disease were the most prevalent 
comorbidities. The diagnosis of T2DM was significantly associated with both 
cardiovascular-kidney-metabolic and neuropsychiatric diseases. In addition, a 
higher prevalence and risk of chronic obstructive pulmonary disease (COPD) were 
consistently detected in elderly patients with T2DM, regardless of age and gender. 

Conclusions: Multimorbidity in elderly patients with T2DM needs broader 
acknowledgement. Current guidelines focus more on cardiovascular-kidney-
metabolic and neuropsychiatric diseases with inadequate guidance on COPD 
management. Hence, the pleiotropic effects of glucose-lowering drugs on COPD 
should be further investigated to optimise the comprehensive management strategy 
for this population. 
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Abstract 

Purpose: To assess and compare, through a retrospective cohort study, the 
relationships between frailty, comorbidity, multimorbidity, and levels of adherence 
to lipid-lowering drugs (LLDs), antihypertensives and antidepressants. 

Methods: In a primary care database, we selected a cohort of patients aged 60 or 
older on December 31, 2022. The date of the first prescription of the aforementioned 
medications was the study index date. Patients with Variable Medication 
Possession Ratio (VMPR) > = 80% were classified as properly adherent. Frailty (i.e. 
Primary Care-Frailty Index), comorbidity (i.e. Charlson Index) and multimorbidity 
(i.e. disease counts) alternatively entered multivariate logistic regressions along 
with age and sex. Models' performances in prediction of medications adherence 
were compared in terms of information (AIC; BIC) and discrimination values (AUC). 

Results: Incident users of LLDs, antihypertensives or antidepressants were 4310 
(mean age: 67.9 (SD: 6.9); 56.0% females), 5969 (mean age: 69.1 (SD: 7.6); 58.0% 
females), and 3834 (mean age: 68.7 (SD: 6.9); 66.5% females), respectively. Among 
users of LLDs (46% adherent) and antidepressants (22% adherent), those who were 
moderately or severely frail showed a significant 30-32% decrease in adherence. In 
contrast, users of antihypertensives (46% adherent) showed a 41% increase in 
adherence when multimorbid. As a whole, the three multivariate models were 
equally effective in informing on medication adherence, as per AIC and BIC. They 
also displayed similar discriminatory ability, with AUC scores ranging from 53 to 
58%. Regarding the workload of GPs, the number of elderly patients classified as 
moderately/high frail was less than those with co-morbidities or multimorbidities. 
For instance, there were approximately 35 users of antihypertensive medications 
per GP for the moderately frail group, compared to 46 and 66 for the co-morbid and 
multi-morbid groups, respectively. 

Conclusions: These findings showed similar capacity for frailty, comorbidity, and 
multimorbidity in capturing medications adherence. Given the existence of a 
validated tool in primary care that aligns well with GPs' workload, frailty seems the 
most suitable measure for assessing the complexity of older adults in relation to 
their adherence to long-term medications. 
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Abstract 

Background: In countries with high life expectancy, a growing share of the 
population is living with several diseases, a situation referred to as multi-morbidity. 
In addition to health data, cause-of-death data, based on the information reported 
on death certificates, can help monitor and characterize this situation. This requires 
going beyond the underlying cause of death and accounting for all causes on the 
death certificates which may have played various roles in the morbid process, 
depending on how they relate to each other. 

Methods: Apart from the underlying cause, the cause-of death data available in vital 
registration systems do not differentiate all other causes. We developed an 
algorithm based on the WHO rules that assigns a "role" to each entry on the death 
certificate. We distinguish between the following roles: originating (o), when the 
condition has initiated a sequence of events leading directly to death; precipitating 
(p), when it was caused by an originating condition or one of its consequences; 
associated (a), when it contributed to death but was not part of the direct sequence 
leading to death; ill-defined (i), i.e., conditions such as symptoms or signs or poorly 
informative causes. We applied this algorithm to all death records in four countries 
(Italy, France, Spain and the US) in 2017. 

Results: The average number of originating causes is similar in the four countries. 
The proportion of death certificates with more than one originating cause-a 
situation typical of multi-morbidity-ranges from 10% in the US to 18% in Spain. All 
ages combined, the proportion of deaths with at least one associated cause is 
higher in Italy (41%) and in the US (42%) than in France (29%) and in Spain (27%). It 
is especially high in the US at all adult ages. Variations in the average number of 
causes between the four countries are mainly due to precipitating and ill-defined 
causes. 

Conclusions: The output of our algorithm sheds light on cross-country differences 
in the average number of causes on death certificates. It also opens the door for 
improvements in the methods used for multiple cause-of-death analysis. 

Keywords: Aging; Causes of death; Mortality; Multi-morbidity. 
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Abstract 

Background: Multimorbidity is a rising public health concern. Indicators that 
address these complex health conditions are often exclusively devoted to physical 
diseases. Because of their high disease burden, mental health disorders ought to be 
considered as well. This paper aims to measure the added value of including a 
mental health dimension in a population-based multimorbidity indicator and identify 
which mental health measures are most appropriate. 

Methods: Secondary analyses were conducted on data from the Belgian Health 
Interview Survey 2018. We compared the prevalence of different multimorbidity 
indicators (MIs) in relation to health impact measures, such as quality of life (EQ-5D 
score) and activity limitation (GALI). The MIs differed as to the health conditions 
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involved: one was based on physical conditions only; the other three included 
mental health dimensions that were either self-reported or assessed by a scale 
(GAD-7, PHQ-9, and GHQ-12). We performed linear and logistic regressions to 
assess the association between the MIs and the health correlates and compared the 
goodness of fit of the different models. 

Results: MI prevalence was higher when including a mental health dimension 
assessed with the GHQ-12 (42.0%) and with the GAD-7 or the PHQ-9 (39.4%) as 
compared to physical conditions only (35.0%). Associations between the MI and 
health correlates were consistently stronger if the MI included a mental health 
dimension. The regression models with MI including the GAD-7 and PHQ-9 showed 
the strongest association between MI and the health correlates and also had the 
best goodness-of-fit measures. 

Conclusions: MIs that only take physical conditions into account underestimate 
their impact on individuals' lives. Including mental ill-health in an MI is key to linking 
it to health correlates. 

Keywords: Activity limitation; Health interview survey; Mental health; 
Multimorbidity; Quality of life. 
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Abstract 

Rationale: Older adults make up the majority of patients with advanced non-small 
cell lung cancer (NSCLC) and often carry multiple other comorbidities 
(multimorbidity) when initiating treatment. The nature and impact of multimorbidity 
remain largely unknown, given the limitations of standard count-based comorbidity 
indices in aging patients and their exclusion from clinical trials. 

Objective: Our objective is to identify and define multimorbidity patterns in older 
U.S. veterans newly treated for advanced NSCLC in the national VA healthcare 
system between 2002 to 2020, and whether they are associated with mortality and 
healthcare utilization. 

Methods: We measured 63 chronic conditions in 10,160 veterans age ≥ 65 years 
newly treated for NSCLC in the national Veterans Affairs healthcare system from 
2002 to 2020. Latent class analysis (LCA) was used to identify patterns of 
multimorbidity among these conditions, with final patterns determined based on 
model fit and clinical meaningfulness. Kaplan-Meier and Cox proportional hazards 
regression analyses were used to evaluate the association of multimorbidity 
patterns with overall survival (primary outcome), and with emergency department 
visits and unplanned hospitalizations (secondary outcomes). 

Results: Five multimorbidity patterns arose from the LCA, with overall survival 
varying across patterns (log-rank 2-sided P<0.001). Veterans with metabolic 
diseases (24.7% of all patients; HR [95% CI], 1.10 [1.04 -1.16]), psychiatric and 
substance use disorders (16.0%; HR [95% CI], 1.17 [1.10-1.24]), cardiovascular 
disease (14.4%; HR [95% CI], 1.22 [1.15-1.30]), and multisystem impairment (10.7%; 
HR [95% CI], 1.36 [1.26 -1.46]) had a higher hazard of death compared to veterans 
with common conditions of aging beyond their NSCLC (34.2%, reference), 
controlling for age, gender, race, days between diagnosis and treatment, date of 
diagnosis, and NSCLC stage and histology. Associations held after adjusting for the 
count-based Charlson Comorbidity Index. Multimorbidity patterns were also 
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independently associated with emergency department visits and unplanned 
hospitalizations. 

Conclusion: Our findings reveal that the numerous chronic conditions present in 
older veterans with late-stage NSCLC cluster together into distinct multimorbidity 
patterns; the nature of conditions in these patterns carry value beyond their 
number. 
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Abstract 

Aim: Our aim was to identify multimorbidity clusters and, in particular, to examine 
their contribution to well-being outcomes among the oldest old in Germany. 

Methods: Data were taken from the large nationally representative D80+ study 
including community-dwelling and institutionalized individuals aged 80 years and 
over residing in Germany (n = 8,773). The mean age was 85.6 years (SD: 4.1). Based 
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on 21 chronic conditions, latent class analysis was carried out to explore 
multimorbidity (≥2 chronic conditions) clusters. Widely used tools were applied to 
quantify well-being outcomes. 

Results: Approximately nine out of ten people aged 80 and over living in Germany 
were multimorbid. Four multimorbidity clusters were identified: relatively healthy 
class (30.2 %), musculoskeletal class (44.8 %), mental illness class (8.6 %), and high 
morbidity class (16.4 %). Being part of the mental disorders cluster was consistently 
linked to reduced well-being (in terms of low life satisfaction, high loneliness and 
lower odds of meaning in life), followed by membership in the high morbidity 
cluster. 

Conclusions: Four multimorbidity clusters were detected among the oldest old in 
Germany. Particularly belonging to the mental disorders cluster is consistently 
associated with low well-being, followed by belonging to the high morbidity cluster. 
This stresses the need for efforts to target such vulnerable groups, pending future 
longitudinal research. 

Keywords: Depression; High morbidity; Latent class analysis; Life satisfaction; 
Loneliness; Mental health; Mental illness; Multimorbidity clusters; Multimorbidity 
patterns; Multiple chronic conditions; Oldest old. 
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Abstract 

Aim: To provide detailed descriptions of the amount of daily physical activity (PA) 
performed by people with multimorbidity and investigate the association between 
the number of conditions, multimorbidity profiles, and PA. 

Methods: All adults (≥18 years) from The Lolland-Falster Health Study, conducted 
from 2016 to 2020, who had PA measured with accelerometers and reported medical 
conditions were included (n=2,158). Sedentary behavior and daily PA at light, 
moderate, vigorous, and moderate to vigorous intensity and number of steps were 
measured with two accelerometers. Associations were investigated using 
multivariable and quantile regression analyses. 

Results: Adults with multimorbidity spent nearly half their day sedentary, and the 
majority did not adhere to the World Health Organization's (WHO) PA 
recommendations (two conditions: 63%, three conditions: 74%, ≥four conditions: 
81%). Number of conditions was inversely associated with both PA for all intensity 
levels except sedentary time and daily number of steps. Participants with 
multimorbidity and presence of mental disorders (somatic/mental multimorbidity) 
had significantly lower levels of PA at all intensity levels, except sedentary time, and 
number of daily steps, compared to participants with multimorbidity combinations 
of exclusively somatic conditions. 

Conclusion: Levels of sedentary behavior and non-adherence to PA 
recommendations in adults with multimorbidity were high. Inverse associations 
between PA and the number of conditions and mental multimorbidity profiles 
suggest that physical inactivity increases as multimorbidity becomes more 
complex. 

Keywords: LOFUS; Multimorbidity; accelerometer; physical activity; sedentary 
behavior. 
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Abstract 

Smoke, particularly from wildfires and other combustion sources, is a significant 
contributor to air pollution, comprising a complex mixture of particulate matter and 
gaseous pollutants. Prolonged exposure to smoke can exacerbate respiratory 
diseases, such as asthma and chronic obstructive pulmonary disease, leading to 
increased ED visits and hospitalizations. This article examines the significant health 
risks associated with air pollution, particularly chronic diseases and acute 
respiratory conditions, and discusses the emergency treatment of acute respiratory 
distress from exposure. 
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Triple inhaler therapy in adolescents and adults with moderate or severe persistent 
asthma 
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Abstract 

Expert guidelines, meta-analyses, and multiple randomized controlled trials have 
demonstrated the effectiveness of long-acting inhaled antimuscarinic agents 
(LAMAs) as an additive medication for patients with poorly controlled moderate or 
severe persistent asthma. LAMAs play an essential role in blocking acetylcholine 
binding to muscarinic receptors and reducing bronchoconstriction and mucus 
production. By adding this medication to other combination inhalers, patients can 
use a triple inhaler to improve FEV1 values and reduce exacerbations. 
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Abstract 

Eosinophilic esophagitis (EoE) is a chronic allergic condition affecting the 
esophagus and driven by food antigens. Many individuals diagnosed with EoE have 
other allergic conditions, such as food allergy, asthma, allergic rhinitis, and atopic 
dermatitis. The clinical goals of therapy in EoE include symptomatic, histologic, and 
endoscopic remission. The current paradigm for the treatment of EoE in Spain 
includes proton pump inhibitors, swallowed topical corticosteroids, and food 
elimination diets. These treatments have proven very effective in clinical studies. In 
April 2024, the Spanish Agency for Medicines and Medical Products approved 
dupilumab as the second drug for the treatment of EoE, thus adding this biologic to 
the therapeutic arsenal in EoE. The present review includes a positioning statement 
by the authors, all of whom are members of the Spanish Society of Allergy and 
Clinical Immunology Food-EoE Working Group. 

Keywords: Atopy; Dupilumab; Eosinophilic esophagitis; Food allergy; Outcomes; 
Positioning. 
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Abstract 

Background: Depemokimab is an ultra-long-acting biologic therapy with enhanced 
binding affinity for interleukin-5 that may enable effective 6-month dosing intervals. 

Methods: In these phase 3A, randomized, placebo-controlled replicate trials, we 
evaluated the efficacy and safety of depemokimab in patients with severe asthma 
and an eosinophilic phenotype characterized by a high eosinophil count (≥300 cells 
per microliter in the previous 12 months or ≥150 cells per microliter at screening) 
and a history of exacerbations despite the receipt of medium- or high-dose inhaled 
glucocorticoids. Patients were randomly assigned in a 2:1 ratio to receive either 
depemokimab (at a dose of 100 mg subcutaneously) or placebo at weeks 0 and 26, 
plus standard care. The primary end point was the annualized rate of exacerbations 
at 52 weeks. Secondary end points, which were analyzed in a hierarchical manner to 
adjust for multiplicity, included the change from baseline in the score on the St. 
George's Respiratory Questionnaire (SGRQ), the forced expiratory volume in 1 
second, and asthma symptom reports at 52 weeks. 

Results: Across the two trials, 792 patients underwent randomization and 762 were 
included in the full analysis; 502 were assigned to receive depemokimab and 260 to 
receive placebo. The annualized rate of exacerbations was 0.46 (95% confidence 
interval [CI]), 0.36 to 0.58) with depemokimab and 1.11 (95% CI, 0.86 to 1.43) with 
placebo (rate ratio, 0.42; 95% CI, 0.30 to 0.59; P<0.001) in SWIFT-1 and 0.56 (95% CI, 
0.44 to 0.70) with depemokimab and 1.08 (95% CI, 0.83 to 1.41) with placebo (rate 
ratio, 0.52; 95% CI, 0.36 to 0.73; P<0.001) in SWIFT-2. No significant between-group 
difference in the change from baseline in the SGRQ score was observed in either 
trial, so no statistical inference was drawn on subsequent secondary end points. 
The proportion of patients with any adverse event was similar in the two groups in 
both trials. 
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Conclusions: Depemokimab reduced the annualized rate of exacerbations among 
patients with severe asthma with an eosinophilic phenotype. (Funded by GSK; 
SWIFT-1 and SWIFT-2 ClinicalTrials.gov 
numbers, NCT04719832 and NCT04718103.). 
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Background: Eosinophilic gastrointestinal diseases (EGIDs) are chronic immune-
mediated inflammatory disorders characterized by gastrointestinal symptoms and 
eosinophilic inflammation in specific regions of the gastrointestinal tract. 
"Eosinophilic gastritis" (EoG) refers to the condition in which the stomach is 
involved. In patients with EoG, approved treatment options are restricted despite 
the high mortality associated with the condition. Dupilumab is a human monoclonal 
antibody directed against the interleukin (IL)-4 receptor α subunit and inhibits the 
signaling pathways of both IL-4 and IL-13. The real-world data on the effectiveness 
of dupilumab for EoG are limited. We present the case of a patient with EoG and 
accompanying severe asthma who demonstrated improvement with dupilumab 
administration. 

Case presentation: A 35-year-old woman who had been treated for asthma 
complained of worsening intermittent upper abdominal pain. Her dyspnea 
aggravated and she was admitted to our hospital for asthma exacerbation. Despite 
the improvement in her asthma symptoms with systemic corticosteroids, her 
abdominal pain persisted. Upper gastrointestinal endoscopic mucosal biopsy 
revealed eosinophilic cell infiltration; therefore, the patient was diagnosed with 
EoG. Dupilumab administration was initiated for asthma, while improvement of 
secondary EoG was expected. Following dupilumab administration, both EoG and 
asthma symptoms, disease control, laboratory findings, endoscopic findings, and 
pathological findings improved. No adverse events have been reported after the 
dupilumab treatment. 

Conclusion: This case report supports that dupilumab could be an effective 
treatment option for EoG and accompanying severe asthma. 

Keywords: Bronchial asthma; Dupilumab; Eosinophilic gastritis (EoG); Eosinophilic 
gastrointestinal diseases (EGIDs). 
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Abstract 

Background: Evidence regarding high-dose inhaled corticosteroids (HDICS) in 
asthma exacerbations in adults is insufficient. This study compares the treatment 
outcomes of HDICS as add-on therapy to the outcomes of standard treatment in 
adult patients with acute asthma exacerbation in the ED. 

Methods: This was a single-centre, triple-blind, randomised controlled trial 
conducted in the ED in Thailand between March 2022 and April 2023. Adult patients 
with asthma exacerbation were randomly assigned to receive either a placebo 
(normal saline) or HDICS (budesonide 9000 µg) nebulisation combined with beta 
agonist and ipratropium within the first hour. The primary endpoints were length of 
ED stay, hospital admission and ED revisit. The secondary endpoints were 
dyspnoea scale, pulmonary functions, length of hospital stay and home 
exacerbation after ED discharge. 

Results: A total of 88 patients were randomly assigned to one of two groups: 44 
patients received a HDICS and 44 patients were placed in the control group. The 
HDICS group had a significantly shorter ED length of stay (adjusted mean difference 
-133.6 min; 95% CI -242.4 to -24.8 min; p=0.016), and a higher proportion of ED 
discharged home within 8 and 16 hours compared with the control group. However, 
there were no significant differences between the two groups in hospital admission 
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rates, ED revisit, dyspnoea scale, pulmonary functions, length of hospital stay or 
home exacerbation after ED discharge. 

Conclusions: HDICS may be useful as an add-on therapy to standard treatment for 
asthma exacerbation in adults to reduce ED stay. 

Trial registration number: TCTR20201214001. 

Keywords: Clinical Trial; asthma; clinical management; management. 
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Abstract 

Introduction: Biologics provide significant benefits in asthma, reducing 
exacerbations and symptoms. Some biologics have shown promising results in 
small subgroups of patients with chronic obstructive pulmonary disease (COPD) 
and frequent exacerbations. Nevertheless, real-life data on the size of the COPD 
target population remain scarce. 

Methods: We analysed the characteristics of COPD and coexisting asthma and 
COPD patients included in the prospective multicentre, French COhort of BRonchial 
obstruction and Asthma, between 2008 and 2023 and evaluated the number of 
patients who could correspond to the inclusion criteria of randomised controlled 
trials evaluating various biologics targeting interleukin 33 (IL-33) (-receptor), IL-5 (-
receptor), IL-4Rα or TSLP, in routine clinical practice. 

Results: Among 434 COPD patients, only 21.7% met inclusion criteria for at least 
one biologic. Among patients with asthma, 54 (3.5%) had coexisting features of 
COPD in terms of age, smoking status and airflow obstruction and met inclusion 
criteria for at least one biologic. Notably, these patients were predominantly female, 
with worse lung function. Globally, the target chronic airway diseases population of 
the eagerly awaited biologics remains limited to a small part (ie, 1.3%-8%, 
depending on the biologic). 

Conclusion: In a real-life COPD and asthma population (including asthmatic patients 
with features of COPD), the proportion of patients satisfying selection criteria 
applied in randomised controlled trials assessing the efficacy of biologics remains 
limited to less than 10% of the whole population. 

Keywords: Asthma Pharmacology; Asthma in primary care; COPD Pharmacology; 
Eosinophil Biology. 
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Abstract 

The Epithelial Science Expert Group convened on 18-19 October 2023, in Naples, 
Italy, to discuss the current understanding of the fundamental role of the airway 
epithelium in asthma and other respiratory diseases and to explore the future 
direction of patient care. This review summarises the key concepts and research 
questions that were raised. As an introduction to the epithelial era of research, the 
evolution of asthma management throughout the ages was discussed and the role 
of the epithelium as an immune-functioning organ was elucidated. The role of the 
bronchial epithelial cells in lower airway diseases beyond severe asthma was 
considered, as well as the role of the epithelium in upper airway diseases such as 
chronic rhinosinusitis. The biology and application of biomarkers in patient care 
was also discussed. The Epithelial Science Expert Group also explored future 
research needs by identifying the current knowledge and research gaps in asthma 
management and ranking them by priority. It was identified that there is a need to 
define and support early assessment of asthma to characterise patients at high risk 
of severe asthma. Furthermore, a better understanding of asthma progression is 
required. The development of new treatments and diagnostic tests as well as the 
identification of new biomarkers will also be required to address the current unmet 
needs. Finally, an increased understanding of epithelial dysfunction will determine if 
we can alter disease progression and achieve clinical remission. 

Copyright ©The authors 2024. 
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Abstract 

Macrolides reduce exacerbations when added to inhaled therapy in severe asthma. 
However, there is little published evidence for effectiveness in patients treated with 
biologics. We conducted a retrospective audit of all patients who started 
azithromycin while on biologics in our centre. Compared with those that did not 
start azithromycin, these individuals had more exacerbations and a phenotype of 
chronic bronchitis and/or frequent purulent exacerbations. The addition of 
azithromycin to biologics was associated with reduced annual rates of steroid-
treated and antibiotic-treated exacerbations and improved symptom scores (Asthma 
Control Questionnaire-5) but not with any improvement in lung function. Data 
support testing azithromycin in clinical trials in patients on biologics with residual 
exacerbations. 

Keywords: Asthma; Asthma Pharmacology; Bacterial Infection; Respiratory 
Infection. 

© Author(s) (or their employer(s)) 2024. Re-use permitted under CC BY. Published 
by BMJ Group. 

Conflict of interest statement 

Competing interests: The research was supported by the National Institute for 
Health Research (NIHR) Oxford Biomedical Research Centre (BRC). The views 
expressed are those of the authors and not necessarily those of the NHS, the NIHR 
or the Department of Health. TSCH is supported by a Wellcome Trust Fellowship 
(211050/Z/18/z). TSCH has received funding from Pfizer for conduct of a trial of 
azithromycin in COVID. IDP has received speaker’s honoraria for speaking at 
sponsored meetings from Astra Zeneca, Aerocrine, Almirall, Sanofi/Regeneron, 
Menarini and GSK and payments for organising educational events from AZ, GSK 
and Sanofi/Regeneron. He has received honoraria for attending advisory panels 
with Sanofi/Regeneron, Astra Zeneca, GSK, Merck, Circassia, Chiesi and Areteia. He 
has received sponsorship to attend international scientific meetings from GSK, 
Astra Zeneca and Sanofi/Regeneron. All other authors do not declare any conflicts 
of interests. 

Full text links 

 

Proceed to details  

Cite 

  

https://doi.org/10.1136/thorax-2024-221977
https://pubmed.ncbi.nlm.nih.gov/39694544/
http://thorax.bmj.com/lookup/pmidlookup?view=long&pmid=39694544


Share 

12 

J Asthma 

•  

•  

•  

. 2024 Dec 18:1-14. 

 doi: 10.1080/02770903.2024.2444319. Online ahead of print. 

Comparison of Airway Inflammation Characteristics Detected by Lower Exhaled 
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Abstract 

Objective: To investigate the inflammatory profiles of non-asthmatic eosinophilic 
bronchitis (NAEB), cough variant asthma (CVA), and classic asthma (CA) using 
fractional exhaled nitric oxide (FeNO) analysis to identify their unique inflammatory 
phenotypes. 

Methods: This study involved cough patients newly diagnosed, corticosteroid-naïve 
with CVA (n = 68), NAEB (n = 53), and CA (n = 49). FeNO measurements at 
exhalation flow rates of 50 mL/s (FeNO50) and 200 mL/s (FeNO200) were conducted. 
The concentration of alveolar nitric oxide (CaNO) was calculated using a two-
compartment model. Inflammatory mediators in induced sputum were also analyzed 
across the groups. 

Results: Significant differences in FeNO50, FeNO200, and CaNO levels were observed 
among the three groups (all P < 0.001). Compared to NAEB, CVA patients 
demonstrated significantly higher FeNO50 levels (27.5 [interquartile range, IQR: 12.0 
- 33.0] ppb vs. 16.0 [IQR: 12.5 - 22.0] ppb; P = 0.008) but lower CaNO levels (2.6 [IQR: 
1.0 - 4.3] ppb vs. 3.7 [IQR: 2.3 - 6.1] ppb; P = 0.009). CA exhibited the highest levels 
of FeNO50, FeNO200, and CaNO compared to both NAEB and CVA (all P < 0.01). In 
CVA, FeNO50 positively correlated with sputum eosinophils, IL-4, and LTC4, whereas 
NAEB showed elevated CaNO levels with higher sputum eosinophils, IL-5, and 
PGE2 (all P < 0.05). 
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Conclusions: Inflammation predominantly affects the central airways in CVA and 
the peripheral airways in NAEB, with a more uniform distribution across the airway 
in CA. These discrepancies in airway inflammation may suggest distinct cough 
mechanisms in CVA, NAEB, and CA. 

Keywords: Airway inflammation; classic asthma; cough variant asthma; fractional 
exhaled nitric oxide; non-asthmatic eosinophilic bronchitis. 
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Abstract 

Asthma is the most common chronic disease to affect pregnant women and can 
have a significant effect on pregnancy outcomes with increased rates of preterm 
birth, premature delivery and caesarean section observed if poorly controlled. 
Pregnancy can also influence asthma control. Prescribing in pregnancy causes 
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anxiety for patients and healthcare professionals and can result in alteration or 
undertreatment of asthma. Good asthma control with prompt and adequate 
management of exacerbations is key to reducing adverse pregnancy outcomes for 
both mother and fetus. The majority of asthma treatment can be continued as 
normal in pregnancy and there is emerging evidence of the safety of biologic 
medications also. This article aims to summarise the current evidence about asthma 
in pregnancy and guide the appropriate management of this population. 

Copyright © 2024. Published by Elsevier Ltd. 
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Abstract 

Background: Fractional exhaled nitric oxide (FeNO) has been utilized as a reliable 
biomarker for diagnosis, treatment response, and prediction of future risks in 
asthma care, that potentially ensures the efficacy of FeNO-guided asthma 
management. As previous systematic reviews reported limited efficacy with this 
approach, we evaluated the efficacy of FeNO-guided management in monitoring 
adults with asthma. 

Methods: In this systematic review and meta-analysis according to the Preferred 
Reporting Items for Systematic Review and Meta-Analyses Statement and the Minds 
Manual for Guideline Development, we updated a Cochrane systematic review in 
2016 by adding six papers reporting randomized controlled trials with a treatment 
duration ≥12 weeks published between June 2016 and July 2022, and conducted a 
sub-analysis of two groups stratified by the strategy used: the FeNO-alone and 
FeNO with symptom score groups. 

Results: In thirteen RCTs included, FeNO-guided management improved the 
numbers of participants with one or more asthma exacerbations and the number of 
exacerbations per 52 weeks. Compared with conventional management, FeNO-
guided management marginally improved asthma control questionnaire scores and 
decreased inhaled corticosteroid doses. In contrast, FeNO-guided management did 
not improve severe exacerbations requiring oral corticosteroids or hospitalization, 
percent predicted forced expiratory volume in 1 s, FeNO levels, or asthma-related 
quality of life scores. Subgroup analysis revealed that, compared with conventional 
management, both FeNO-symptom score- and FeNO alone-based management 
decreased the number of asthma exacerbations. 

Conclusion: FeNO-guided management can effectively reduce exacerbations in 
adults with asthma. 

Keywords: Asthma; Exacerbation; Fractional exhaled nitric oxide; Meta-analysis; 
Systematic review. 
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Abstract 

Background: Underlying immunological mechanisms in children with moderate-to-
severe asthma are complex and unclear. We aimed to investigate the association 
between blood inflammatory parameters and asthma burden in children with 
moderate-to-severe asthma. 

Methods: Blood inflammatory parameters (eosinophil and neutrophil counts and 
inflammatory mediators using multiplex immunoassay technology) were measured 
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in children (6-17 years) with moderate-to-severe asthma from the SysPharmPediA 
cohort across four European countries. Based upon low/high blood eosinophil 
(LBE/HBE) counts of </≥0.3×109·L-1, respectively and low/high blood neutrophil 
(LBN/HBN) counts of </≥4×109·L-1, respectively, mixed (HBE-HBN), eosinophilic 
(HBE-LBN), neutrophilic (LBE-HBN) and paucigranulocytic (LBE-LBN) phenotypes 
were defined. Inflammatory mediator profiles and burden of disease (asthma control 
status, exacerbations and school days missed in the past year) were compared 
between phenotypes using adjusted logistic regression models. 

Results: Among 126 included children (41% girls and mean (sd) age of 11.94 (2.76)), 
22%, 44%, 11% and 23% were classified as mixed, eosinophilic, neutrophilic and 
paucigranulocytic phenotypes, respectively. Neutrophilic children had the lowest 
lung function (forced expiratory volume in 1 s % predicted pre-salbutamol) 
compared with other groups. Children with mixed asthma were most often 
uncontrolled and had the highest asthma-related school absence in the past year. 
Interleukin (IL)-6 and matrix metalloproteinase-9 levels were significantly higher in 
patients with mixed or neutrophilic asthma, whereas tissue inhibitor of 
metalloproteinase-2 was lower in patients with neutrophilic asthma compared with 
eosinophilic or paucigranulocytic asthma. IL-5 was increased in eosinophilic group 
compared with the neutrophilic and paucigranulocytic groups, irrespective of the 
chosen cut-off for eosinophilia. 

Conclusion: Differences in asthma burden-related clinical expression and distinct 
blood inflammatory mediator profiles were found between phenotypes, highlighting 
implications for optimising personalised treatment and management strategies in 
children with moderate-to-severe asthma. 
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Abstract 

Background and objective: With the increase in use of digital technologies, there is 
growing interest in digital markers, where technology is used to detect early 
markers of disease deterioration. The aim of this systematic review is to summarise 
the evidence relating to digital markers of asthma exacerbations. 

Methods: A systematic search of the following databases was conducted, using key 
search terms relating to asthma, digital and exacerbations: Ovid MEDLINE, 
EMBASE, Psycinfo, Cochrane Database of Systematic Reviews and Cochrane 
Central Register of Controlled Trials. Studies that aimed to explore the relationship 
between any digitally measured marker and asthma exacerbations using any form 
of portable digital sensor technology were included. 

Results: 23 papers were included. The digital markers related to five key categories: 
environmental, physiological, medication, lung function and breath-related 
parameters. The most commonly studied marker was lung function, which was 
reported in over half (13 out of 23) of the papers. However, studies were conflicting 
in terms of the use of lung function parameters as a predictor of asthma 
exacerbations. Medication parameters were measured in over a third of the studies 
(10 out of 23) with a focus on short-acting β-agonist (SABA) use as a marker of 
exacerbations. Only four and two studies measured heart rate and cough, 
respectively; however, both parameters were positively associated with 
exacerbations in all reported studies. 

Conclusion: Several digital markers are associated with asthma exacerbations. This 
suggests a potential role for using parameters such as heart rate, SABA use and, 
potentially, cough as digital markers of asthma exacerbations. 
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Abstract 

Protocol-guided multidisciplinary team supported steroid weaning is effective in 
reducing maintenance OCS use in most biologic-naïve patients with severe asthma, 
supporting the concept that maintenance OCS are inappropriate treatments for 
severe asthma https://bit.ly/4cgrJEL. 
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Abstract 

The TRAVERSE study demonstrated the long-term efficacy of dupilumab for the 
treatment of patients with uncontrolled, moderate-to-severe, type 2 asthma across a 
range of baseline demographics and disease characteristics up to 96 
weeks https://bit.ly/3XSwX62. 
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Abstract 

Allergen immunotherapy (AIT) is a potentially disease-modifying therapy that is 
effective for the treatment of allergic rhinitis/conjunctivitis, allergic asthma and 
stinging insect hypersensitivity. The decision to proceed with AIT should be made 
on a case-by-case basis, based on a comprehensive evaluation of the patient, 
allergy testing and a thorough discussion with the patient about treatment goals, 
risks vs. benefits, and long-term commitment to the treatment plan. For those with 
allergic rhinitis and/or asthma, it is also important to consider individual patient 
factors, such as the degree to which symptoms can be reduced by avoidance 
measures and pharmacological therapy, the amount and type of medication 
required to control symptoms, the adverse effects of pharmacological treatment, 
and patient preferences.Since AIT is associated with a risk of anaphylaxis, it should 
only be prescribed by physicians who are adequately trained in the treatment of 
allergic conditions. Furthermore, for subcutaneous therapy, injections must be 
given under medical supervision in clinics that are equipped to manage 
anaphylaxis. In this article, we review the indications and contraindications, patient 
selection criteria, and details regarding the administration, safety and efficacy of 
AIT for allergens other than foods. Immunotherapy for food allergy will be 
discussed in the Oral Immunotherapy article in this supplement. 
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Abstract 

As cholinergic innervation is a major contributor to increased vagal tone and mucus 
secretion, inhaled long-acting muscarinic antagonists (LAMA) are a pillar for the 
treatment of chronic obstructive pulmonary disease and asthma. By blocking the 
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muscarinic receptors expressed in the lung, LAMA improve lung function and 
reduce exacerbations in asthma patients who remained poorly controlled despite 
treatment with inhaled corticosteroids and long-acting β2 agonists. Asthma 
guidelines recommend LAMA as a third controller to be added on before the 
initiation of biologicals. In addition to bronchodilation, LAMA also exert anti-
inflammatory and anti-fibrotic effects by inhibiting muscarinic receptors present in 
neutrophils, macrophages, fibroblasts and airway smooth muscle cells. Thus, 
besides bronchodilation, LAMA might provide additional therapeutic effects, 
thereby supporting an endotype-driven approach to asthma management. The 
Position Paper, developed by the Asthma Section of the European Academy of 
Allergy and Clinical Immunology, discusses the main cholinergic pathways in the 
lung, reviews the findings of significant clinical trials and real-life studies on LAMA 
use in asthma, examines the placement of these drugs in asthma clinical guidelines, 
and considers the potential for personalised medicine with LAMA in both adult and 
paediatric asthma patients. 

Keywords: acetylcholine; asthma; bronchodilator; endotype; long‐acting muscarinic 
antagonists; precision medicine. 

© 2024 European Academy of Allergy and Clinical Immunology and John Wiley & 
Sons Ltd. 
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Abstract 

Introduction: Studies on greenspace and lung function in adults produced divergent 
results. Some of the adverse findings could be due to long-term exposure to 
allergenic tree pollen. We investigated whether having more birch trees or more 
allergenic trees around home is related to worse lung function and whether these 
exposures confound the association between greenspace and lung function. 

Methods: The analytic sample consisted of 874 adults aged 20-44 years at baseline 
from the German study centers, Erfurt and Hamburg, of the ECRHS cohort study. 
Spirometric lung function was measured in 1991/92, 2000/01, and 2011/12. We 
counted trees based on tree registries and classified them into allergenic and non-
allergenic. We assessed exposure to greenspace with the normalized difference 
vegetation index (NDVI), tree cover density, and total number of trees in a 300 m 
buffer around home. Linear mixed models were used. 

Results: The forced expiratory volume in 1 s (FEV1) and the forced vital capacity 
(FVC) were decreased in the presence of more birch trees after adjusting for 
confounders and co-exposures. For every 10 additional birch trees in a 300 m buffer 
around home, the average change in FEV1 was -27.6 mL (95% confidence interval 
(CI): [-58.7, 3.5]). For FVC the average change was -28.2 mL (95% CI: [-62.0, 5.6]). No 
consistent associations were found for allergenic trees, total trees, tree cover 
density, or NDVI. Unlike other associations, those of birch trees with FEV1 and FVC 
were not moderated by allergic sensitization to birch pollen, history of asthma 
symptoms or nasal allergies including hay fever, ozone, NO2, or age. 

Discussion: Living close to birch trees had an adverse long-term association with 
lung function. That tree registries were limited to street trees prevented us from 
answering the question of a potential confounding of greenspace effects by 
allergenic neighborhood trees. 

Keywords: Birch trees; Epidemiology; Greenness; NDVI; Spirometry; Tree cover 
density. 
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Abstract 

Rationale: The role of IL-13 on the airway epithelium in severe asthma leading to 
airway remodeling remains poorly understood. Objectives: To study IL-13-induced 
airway remodeling on goblet cells and cilia in the airway epithelium in severe 
asthma and the impact of an anti-IL4Rα antibody, dupilumab, in 
vitro. Methods: Quantitative computed tomography of the lungs and endobronchial 
biopsies and brushings were obtained in 51 participants (22 with severe asthma, 11 
with nonsevere asthma, and 18 healthy participants) in SARPIII (Severe Asthma 
Research Program III) and measured for mucin and cilia-related proteins. Epithelial 
cells were differentiated at air-liquid interface (ALI) with IL-13 with or without 
dupilumab and assessed for mucin, cilia, cilia beat frequency (CBF), and epithelial 
integrity (transepithelial electrical resistance [TEER]). Measurements and Main 
Results: Increased Muc5AC (mucin 5AC) (Δ + 263.2 ± 92.7 luminosity/epithelial area) 
and decreased ciliated cells (Δ - 0.07 ± 0.03 Foxj1+ cells/epithelial area) were 
observed in biopsies from patients with severe asthma when compared with healthy 
control subjects (P < 0.01 and P = 0.047, respectively). RNA sequencing of 
endobronchial cell brushings confirmed a Muc5AC increase with a decrease in a 
five-gene cilia-related mean in patients with severe asthma compared with healthy 
subjects (all P < 0.05). IL-13 (5 ng/ml)-differentiated ALI cultures of healthy and 
asthmatic samples (from participants with severe and nonsevere asthma) increased 
Muc5AC, decreased cilia (α-aceytl-tubulin) in samples from healthy participants (Δ + 
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6.5% ± 1.5%, Δ - 14.1% ± 2.7%; all P < 0.001 respectively) and participants with 
asthma (Δ + 4.4% ± 2.5%, Δ - 13.1% ± 2.7%; P = 0.084, P < 0.001 respectively), and 
decreased epithelial integrity (TEER) in samples from healthy participants (-140.9 ± 
21.3 [ohms], P < 0.001), while decreasing CBF in samples from participants with 
asthma (Δ - 4.4 ± 1.7 [Hz], P < 0.01). When dupilumab was added to ALI with IL-13, 
there was no significant decrease in Mu5AC, but there was restoration of cilia in 
healthy participants and participants with asthma (absolute increase of 67.5% and 
32.5% cilia, all P < 0.05, respectively), whereas CBF increased (Δ + 3.6 ± 1.1 [Hz], P < 
0.001) and TEER decreased (only in asthma, Δ - 37.8 ± 16.2 [ohms], P < 
0.05). Conclusions: IL-13 drives features of airway remodeling in severe asthma, 
which are partially reversed by inhibiting the IL-4Rα receptor in vitro. 

Keywords: airway remodeling; dupilumab; severe asthma. 
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Abstract 

In this review, we provide an overview of food allergy genetics and epigenetics 
aimed at clinicians and researchers. This includes a brief review of the current 
understanding of genetic and epigenetic mechanisms, inheritance of food allergy, 
as well as a discussion of advantages and limitations of the different types of 
studies in genetic research. We specifically focus on the results of genome-wide 
association studies in food allergy, which have identified 16 genetic variants that 
reach genome-wide significance, many of which overlap with other allergic 
diseases, including asthma, atopic dermatitis, and allergic rhinitis. Identified genes 
for food allergy are mainly involved in epithelial barrier function (e.g., FLG, 
SERPINB7) and immune function (e.g., HLA, IL4). Epigenome-wide significant 
findings at 32 loci are also summarized as well as 14 additional loci with 
significance at a false discovery of < 1 × 10-4. Integration of epigenetic and genetic 
data is discussed in the context of disease mechanisms, many of which are shared 
with other allergic diseases. The potential utility of genetic and epigenetic 
discoveries is deliberated. In the future, genetic and epigenetic markers may offer 
ways to predict the presence or absence of clinical IgE-mediated food allergy 
among sensitized individuals, likelihood of development of natural tolerance, and 
response to immunotherapy. 

Keywords: allergy; epigenetics; food allergy; genetics; inheritance. 
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Abstract 

Background: Dupilumab inhibiting the signaling of interleukin(IL)-4 and IL-13 was 
recommended for the treatment of severe asthma in children ≥ 6 years old 
according to the Global Initiative for Asthma (GINA,2024).This study aimed to 
analyse the efficacy and safety of dupilumab in paediatric patients with moderate-
to-severe asthma and comorbid type 2 inflammatory disease in a real-world 
population. 

Methods: We evaluated the medical records of paediatric patients with moderate-to-
severe asthma and comorbid type 2 inflammatory diseases, such as atopic 
dermatitis (AD) and allergic rhinitis (AR), receiving dupilumab treatment. 

Results: Twenty-five children (16 boys; mean age, 9.32 ± 2.58 years) were included. 
All the patients were diagnosed with moderate-to-severe asthma, 92% (23/25) with 
AR, and 64.0% (16/25) with AD. Among the 25 patients, no severe adverse reactions 
occurred, the times of severe asthma exacerbation were significantly lower, and the 
Asthma Control Test (ACT) / Child-Asthma Control Test (C-ACT) scores were 
significantly higher than those before the 24-week dupilumab treatment (all P = 
0.00). The Patient-Oriented Eczema Measure(POEM) and Peak Pruritus Numerical 
Rating Scale(NRS), Rhinitis Four-point, and Rhinitis Visual Analogue Scale(VAS) 
scores were significantly lower than those at baseline (all P < 0.05). After receiving 
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24-week dupilumab treatment, the serum total immunoglobulin E (tIgE) and 
fractional exhaled nitric oxide (FeNO) level were reduced by 56.54% and 70.47% 
respectively at the 24th week (P = 0.00); the lung function parameters including 
large airways such as percent predicted forced expiratory volume in one second 
(FEV1% pred) and small airways like percent predicted forced expiratory flow at 25-

75%, were significantly higher than those before dupilumab (all P < 0.05). 

Conclusions: Dupilumab reduced asthma exacerbations and improved symptom 
control without severe adverse reactions in paediatric patients with moderate-to-
severe asthma and comorbid type 2 inflammatory diseases. It also decreased 
biomarkers of type 2 inflammation and improved lung function parameters, 
including both large and small airways. Considering the racial diversity, a large real-
world study in China is required to confirm the role of dupilumab in paediatric 
patients with moderate-to-severe asthma and comorbid type 2 inflammatory 
diseases. 

Keywords: Asthma; Children; Comorbid type 2 inflammatory diseases; Dupilumab. 
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Abstract 

Allergen immunotherapy (AIT) is a potentially disease-modifying therapy that is 
effective for the treatment of allergic rhinitis/conjunctivitis, allergic asthma and 
stinging insect hypersensitivity. The decision to proceed with AIT should be made 
on a case-by-case basis, based on a comprehensive evaluation of the patient, 
allergy testing and a thorough discussion with the patient about treatment goals, 
risks vs. benefits, and long-term commitment to the treatment plan. For those with 
allergic rhinitis and/or asthma, it is also important to consider individual patient 
factors, such as the degree to which symptoms can be reduced by avoidance 
measures and pharmacological therapy, the amount and type of medication 
required to control symptoms, the adverse effects of pharmacological treatment, 
and patient preferences.Since AIT is associated with a risk of anaphylaxis, it should 
only be prescribed by physicians who are adequately trained in the treatment of 
allergic conditions. Furthermore, for subcutaneous therapy, injections must be 
given under medical supervision in clinics that are equipped to manage 
anaphylaxis. In this article, we review the indications and contraindications, patient 
selection criteria, and details regarding the administration, safety and efficacy of 
AIT for allergens other than foods. Immunotherapy for food allergy will be 
discussed in the Oral Immunotherapy article in this supplement. 

© 2024. The Author(s). 

Conflict of interest statement 

Declarations. Ethics approval and consent to participate: Not applicable. Consent to 
publish: Not applicable. Competing interests: Dr. Jean-Nicolas Boursiquot has 
received consulting fees or honoraria for continuing education from AstraZeneca, 

https://pubmed.ncbi.nlm.nih.gov/39681846/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Boursiquot+JN&cauthor_id=39681846
https://pubmed.ncbi.nlm.nih.gov/?term=39698764%2C39681861%2C39681846%2C39486676&filter=dates.2024%2F12%2F15-2024%2F12%2F22&sort=pubdate&format=abstract&size=200#search-result-1-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Gagnon+R&cauthor_id=39681846
https://pubmed.ncbi.nlm.nih.gov/?term=39698764%2C39681861%2C39681846%2C39486676&filter=dates.2024%2F12%2F15-2024%2F12%2F22&sort=pubdate&format=abstract&size=200#search-result-1-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Quirt+J&cauthor_id=39681846
https://pubmed.ncbi.nlm.nih.gov/?term=39698764%2C39681861%2C39681846%2C39486676&filter=dates.2024%2F12%2F15-2024%2F12%2F22&sort=pubdate&format=abstract&size=200#search-result-1-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Ellis+AK&cauthor_id=39681846
https://pubmed.ncbi.nlm.nih.gov/?term=39698764%2C39681861%2C39681846%2C39486676&filter=dates.2024%2F12%2F15-2024%2F12%2F22&sort=pubdate&format=abstract&size=200#search-result-1-3-full-view-affiliation-4
https://doi.org/10.1186/s13223-024-00935-2


Pfizer, Medexus and Bausch & Lomb. Dr. Rémi Gagnon has served as a speaker 
and/or advisor for ALK-Abello, AstraZeneca, Aralez, CSL Behring, GlaxoSmithKline, 
Merck, Novartis, Pediapharm, Pfizer, Sanofi, and Shire and as an investigator for 
AstraZeneca, Biocryst, DBV, GlaxoSmithKline, Green Cross Pharmaceuticals, 
Merck, Novartis, Regeneron, Shire, Stallergenes, and Sanofi Genzyme/Regeneron. 
Dr. Jaclyn Quirt has participated in advisory boards for Aralez and Sanofi. Dr. Anne 
K. Ellis has participated in advisory boards for ALK-Abello, AstraZeneca, Bausch 
Health, LEO Pharma, Miravo, Merck, Novartis, has been a speaker for ALK-Abello, 
AstraZeneca, Bausch, Miravo, Medexus, Mylan, Novartis, Pfizer, Sanofi, 
StallergenesGreer and Regeneron. Her institution has received research grants from 
ALK Abello, Aralez, AstraZeneca, Bayer LLC, Medexus, Novartis, Sanofi and 
Regeneron. She has also served as an independent consultant to Bayer LLC, 
Pharming, and Regeneron. About this supplement: This article has been published 
as part of Allergy, Asthma & Clinical Immunology, Volume 20 Supplement 03, 2024: 
Practical Guide for Allergy and Immunology in Canada 2024. The full contents of the 
supplement are available at 
https://aacijournal.biomedcentral.com/articles/supplements/volume-20-supplement-
3 

• 54 references 

Supplementary info 

Publication typesExpand 

Full text links 

 

Proceed to details  

Cite 

  

Share 

4 

Environ Pollut 

•  

•  

•  

. 2024 Dec 15;363(Pt 2):125206. 

 doi: 10.1016/j.envpol.2024.125206. Epub 2024 Oct 30. 

Associations of exposure to outdoor PM2.5 and NO2 during pregnancy with 
childhood asthma, rhinitis, and eczema in a predominantly rural French mother-
child cohort 

https://pubmed.ncbi.nlm.nih.gov/39681846/#references
https://pubmed.ncbi.nlm.nih.gov/39681846/
https://pubmed.ncbi.nlm.nih.gov/39486676/
https://pubmed.ncbi.nlm.nih.gov/39486676/
https://pubmed.ncbi.nlm.nih.gov/39486676/
https://aacijournal.biomedcentral.com/articles/10.1186/s13223-024-00935-2


Alan R Patlán-Hernández 1, Marine Savouré 2, Etienne Audureau 3, Christine 
Monfort 2, Montserrat de Castro 4, Ralph Epaud 5, Kees de Hoogh 6, Ian Hough 7, Itai 
Kloog 8, Sophie Lanone 9, Johanna Lepeule 10, Mark Nieuwenhuijsen 4, Danielle 
Vienneau 6, Charline Warembourg 2, Cécile Chevrier 2, Bénédicte Jacquemin 11 

Affiliations Expand 

• PMID: 39486676 

  

• DOI: 10.1016/j.envpol.2024.125206 

Free article 

Abstract 

Uncertainty remains regarding the effects of outdoor air pollution in rural areas on 
childhood asthma, rhinitis, and eczema. Although these diseases often coexist, few 
studies have examined the effects of air pollution on their multimorbidity. The 
objective of this study was to investigate the associations of pregnancy exposure to 
outdoor fine particulate matter (PM2.5) and nitrogen dioxide (NO2) with childhood 
asthma, rhinitis, eczema, and their multimorbidity. We included children from the 6-
year (n = 1322) and 12-year (n = 1118) follow-up of the Pélagie mother-child cohort in 
Brittany, France where 64% of the participants lived in rural areas. Asthma, rhinitis, 
eczema, and a multimorbidity phenotype (concomitant presence of ≥2 diseases) 
were defined by validated questionnaires. PM2.5 and NO2 concentrations during 
pregnancy were modeled at residential address using land use regression. We 
assessed associations using logistic regressions per interquartile range (PM2.5: 3 
μg/m3; NO2: 10 μg/m3). We also performed stratification by type of area (urban and 
rural). Asthma, rhinitis, eczema, and the multimorbidity phenotype prevalence were 
12%, 20%, 22% and 12% at 6-years, and 10%, 23%, 19% and 11% at 12-years of 
follow-up. At 6-years, for eczema, a tendency of an association was observed with 
NO2 (OR = 1.15, 95% CI = 0.97-1.36, p-value = 0.10), and stratification by type of area 
showed statistically significant associations for PM2.5 (1.49 (1.03-2.13), p = 0.03) and 
NO2 (1.40 (1.08-1.82), p = 0.01) in the urban stratum. At 12-years, main analyses 
showed a tendency of associations of PM2.5 (1.38 (0.98-1.93), p = 0.07) and NO2 (1.25 
(0.98-1.59), p = 0.07) with asthma, and of NO2 with the multimorbidity phenotype 
(1.23 (0.97-1.56), p = 0.09). While overall results were not statistically significant, 
associations in urban settings were stronger than in rural ones at 6-years 
suggesting that possible differences between the effects in urban and rural areas 
should be further explored. 

Keywords: Asthma; Children; Eczema; Outdoor air pollution; Rhinitis; Urbanization 
degree. 
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Abstract 

Background: A 51-year-old woman was referred to our department due to chronic dry 

cough lasting six years without an etiological diagnosis. The patient suffered from chronic 

deterioration in her quality of life due to a persistent cough that sounded like a barking 

seal. 

Case presentation: A severe form of malacia involving the inferior third of trachea and the 

main bronchi was diagnosed. According to our protocol, a self-expandable prothesis was 

placed in the distal portion of the trachea via rigid bronchoscopy with excellent results in 

cough relief. The patient was subsequently scheduled for tracheobronchoplastic surgery 
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with a polypropylene matrix. Two and a half years after surgery the patient had a 

significant improvement in quality of life with a complete resolution of her symptoms. 

Conclusion: This report demonstrated that tracheobronchomalacia can be difficult to 

diagnose with a serious impact on the patient's life. Referral to a specialized center is 

essential in the diagnostic and therapeutic management of this disease. Surgical treatment 

by tracheobronchoplasty may represent a good solution in selected patients. 

Keywords: EDAC; Rigid bronchoscopy; Tracheobronchomalacia; Tracheobronchoplasty; 

Tracheomalacia. 
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Abstract 

While cough is a protective reflex it can occur in the absence of any physical need to clear 

the airway. In chronic cough, cough can be triggered by innocuous stimuli and persist 

despite medical treatment. Non-pharmacological interventions such as cough control 

therapy, provided by speech pathologists, have gained popularity in recent years. 

Intervention targets refractory or unexplained chronic cough and efficacy has been studied 

in randomised controlled trials. Key elements of cough control therapy include education, 

anticipation and control of the urge to cough, reducing laryngeal irritation and 

psychoeducational counselling. Our understanding of the mechanisms behind the success 

of non-pharmacological treatment is developing. It is likely the mechanisms of action are 

multi-factorial across peripheral, central and higher cortical regions. Non-pharmacological 

cough control therapy interventions are now included in international cough guidelines. 

However, approach to service delivery is not standardised and varies between regions and 

countries. 

Keywords: Chronic cough; cough hypersensitivity; cough suppression; non-

pharmacological; refractory chronic cough; unexplained chronic cough. 
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Abstract 

Background: The EULAR Sjögren's syndrome (SS) disease activity index (ESSDAI) 

pulmonary domain is used to assess the activity of respiratory system involvement in 

Sjögren's disease (SjD). The most unfavorable form of respiratory involvement in SjD, after 

lymphomas, is interstitial lung disease (ILD). 

Objectives: The aim of the study was to assess the involvement of the respiratory system 

in SjD patients and the occurrence of ILD in high-resolution computed tomography 

(HRCT), depending on immunological markers, the influence of cigarette smoking, and the 

age of the patients. 

Design: Single-center, registry, cohort study. 

Methods: Among all SjD patients, a group with involvement in the pulmonary domain was 

distinguished. This group was later subjected to a detailed analysis of immunological and 

serological markers and chest imaging tests. 

Results: In all, 64 patients out of 299 with SjD had involvement in the pulmonary domain 

defined according to the ESSDAI definition. The most frequently reported clinical 

symptoms of respiratory system involvement included dryness and chronic cough (over 

80% of patients), followed by shortness of breath. Nine percent of patients with changes in 

lungs were asymptomatic. Patients with pulmonary involvement were older (54 vs 48 

years, p < 0.05). In the subpopulation of patients with SjD and pulmonary involvement, the 

presence of rheumatoid factor (73% vs 60%, p < 0.05), and hematological domain 

involvement according to ESSDAI (54% vs 37%, p < 0.05) were more common. In the group 

of 64 patients with a positive pulmonary domain, 34 (53%) had ILD on HRCT. A higher 

incidence of comorbidities was found in the population of patients with ILD. No correlation 
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was found between the type of lung involvement and the immunological profile, 

inflammatory markers, age, and smoking habit. 

Conclusion: Involvement of the pulmonary domain is common in patients with SjD. 

However, the clinical picture is very heterogeneous, which determines the subsequent 

personalization of treatment. 

Keywords: ESSDAI; Sjögren syndrome; interstitial lung disease; pulmonary domain. 
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Abstract 

Rationale: Ground-glass opacities (GGOs) in the absence of interstitial lung disease are 

understudied. Objectives: To assess the association of GGOs with white blood cells (WBCs) 

and progression of quantified chest computed tomography emphysema. Methods: We 

analyzed data of participants in the SPIROMICS study (Subpopulations and Intermediate 

Outcome Measures in COPD Study). Chest radiologists and pulmonologists labeled regions 

of the lung as GGOs, and the adaptive multiple feature method (AMFM) trained the 

computer to assign those labels to image voxels and quantify the volume of the lung with 

GGOs (%GGOAMFM). We used multivariable linear regression, zero-inflated negative 

binomial, and proportional hazards regression models to assess the association of 

%GGOAMFM with WBCs, changes in percentage emphysema, and clinical 

outcomes. Measurements and Main Results: Among 2,714 participants, 1,680 had 

chronic obstructive pulmonary disease (COPD) and 1,034 had normal spirometry. Among 

participants with COPD, on the basis of multivariable analysis, current smoking and chronic 

productive cough were associated with higher %GGOAMFM. Higher %GGOAMFM was cross-

sectionally associated with higher WBC and neutrophil concentrations. Higher 

%GGOAMFM per interquartile range at visit 1 (baseline) was associated with an increase in 

emphysema at 1-year follow-up visit by 11.7% (relative increase; 95% confidence interval, 

7.5-16.1%; P < 0.001). We found no association between %GGOAMFM and 1-year 

FEV1 decline, but %GGOAMFM was associated with exacerbations and all-cause mortality 

during a median follow-up of 1,544 days (interquartile interval, 1,118-2,059). Among 

normal spirometry participants, we found similar results, except that %GGOAMFM was 

associated with progression to COPD at 1-year follow-up. Conclusions: Our findings 

suggest that GGOAMFM is associated with increased systemic inflammation and emphysema 

progression. 

Keywords: chronic obstructive pulmonary disease; emphysema; ground-glass opacity; 

inflammation. 
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Risk factors for readmission within one year after acute exacerbations of 
bronchiectasis in a Chinese tertiary hospital: a retrospective cohort study 
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Abstract 

Background: Frequent exacerbations of bronchiectasis lead to poor quality of life, 
impaired lung function, and higher mortality rates. This study aims to evaluate the 
risk factors associated with readmission within one year due to acute exacerbation 
of bronchiectasis (AEB). 

Methods: A retrospective cohort study was performed on 260 patients with 
bronchiectasis who were hospitalized in the respiratory and critical care department 
of a tertiary hospital in China. Univariate and multivariate Cox analyses were used 
to evaluate the risk factors for readmission within one year. 
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Results: Readmission within one year was found in 44.6% of 260 patients 
hospitalized with acute exacerbation of bronchiectasis. The risk factors associated 
with readmission included age over 65 years (HR = 3.66; 95% CI: 2.30 to 5.85), BMI < 
18.5 kg/m2 (HR = 1.71; 95% CI: 1.16 to 2.51), respiratory intensive care unit (RICU) 
stay during admission (HR = 2.06, 95% CI: 1.16-3.67), involvement of 3 or more lobes 
on chest high-resolution computed tomography (HRCT) (HR = 1.85; 95% CI, 1.22 to 
2.80), chronic Pseudomonas aeruginosa (PA) colonization (HR = 2.29; 95% CI: 1.54 
to 3.38), and positive sputum culture results within 24 h after admission (HR = 1.93; 
95% CI: 1.27 to 2.94). Long-term oral antibiotics use after discharge was associated 
with decreased hazard of readmission (HR = 0.34; 95% CI: 0.20 to 0.59). 

Conclusions: Patients with bronchiectasis have a high rate of readmission, which is 
linked to varieties of risk factors, and identifying these risk factors is importance for 
effectively managing patients with bronchiectasis. 

Keywords: Bronchiectasis; Hospitalization; Readmission; Risk factors. 
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