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Abstract 

Inhaled corticosteroid (ICS) overuse is common in chronic obstructive pulmonary 
disease (COPD) and associated with substantial adverse effects. Deprescribing has 
emerged as a strategy to optimize therapy, yet large-scale evidence on the 
prevalence and associated factors of eligibility for ICS deprescribing is limited. This 
nationwide cross-sectional study analyzed data from the Cough and Wheeze 
Pharmaceutical Care Clinics database between January 2021 and September 2024. 
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Patients aged ≥40 years with physician-diagnosed COPD receiving long-acting 
inhaled therapies were included. We examined treatment patterns, estimated ICS 
use, and assessed eligibility for deprescribing using European Respiratory Society 
(ERS), American Thoracic Society (ATS), and Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) 2026 criteria, applied respectively to any ICS-
containing regimens, triple therapy, and ICS/long-acting beta-agonist (LABA) 
combinations. Factors associated with ICS deprescribing eligibility were identified 
using multivariable logistic regression, with sensitivity analyses on complete-case 
data. Of 33,243 patients, 24,886 (74.9%) received ICS-containing regimens, mainly 
triple therapy and ICS/LABA. Among them, 79.5% met ERS criteria for 
deprescribing. In the triple therapy subgroup (n = 12,388), 68.9% met ATS criteria, 
while 74.0% of patients on ICS/LABA combinations (n = 12,340) met GOLD criteria. 
Eligibility was positively associated with male sex, older age, higher regional 
economic level, lack of health insurance, and care in secondary hospitals, whereas 
higher comorbidity burden was negatively associated. Sensitivity analyses yielded 
consistent results. These findings highlight that ICS overuse is common among 
COPD patients in China, with most being eligible for deprescribing. Implementing 
targeted strategies that address the identified associated factors could support 
deprescribing and enhance treatment optimization. 
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Abstract 

The suitability of lung transplantation (LTx) in recipients aged ≥70 years remains 
debated, despite reports of acceptable outcomes in selected elderly patients among 
other solid-organ transplantations. We retrospectively analyzed all LTx procedures 
performed in this age group within the Prague Lung Transplant Program between 
January 2012 and July 2025. Twelve patients aged ≥70 years underwent double (n = 
5) or single (n = 7) LTx. The median age was 70.3 years. Indications were interstitial 
pulmonary disease (n = 7) and chronic obstructive pulmonary disease (n = 5). 
Median waiting time was 199.5 days. Primary graft dysfunction grade 2 occurred in 2 
patients, with no cases of grade 3. Median ICU and hospital lengths of stay were 10 
and 21.5 days, respectively. One-month and 1-year survival rates were 91.7% and 
73%. These data indicate that LTx in carefully selected septuagenarian recipients 
can achieve favorable short-term outcomes. 
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Abstract 

Cardiovascular disease (CVD) is a major comorbidity in asthma and chronic 
obstructive pulmonary disease (COPD), yet the contribution of artificial intelligence 
(AI) and machine learning (ML) to CVD risk assessment and management in these 
conditions remains insufficiently characterized. This scoping review identified the 
main original full-text studies applying AI/ML to the overlap between CVD and 
asthma or COPD for prediction, phenotyping or clinical decision support. Among 
the eleven identified studies, only one specifically addressed asthma, developing 
ML-based CVD risk prediction models from electronic health records that achieved 
good short-term discrimination but lacked external validation. The remaining 
studies focused on COPD and CVD, employing supervised learning, deep-learning 
survival analysis, natural language processing, unsupervised clustering and AI-
enabled clinical decision support. Across these investigations, COPD and related 
comorbidities consistently emerged as strong predictors of CVD events, mortality 
and adverse clinical trajectories. Unsupervised clustering revealed COPD-dominant 
heart failure phenotypes with particularly poor outcomes, while AI-derived risk 
models frequently provided superior discrimination and calibration compared with 
traditional statistical approaches. However, most studies were retrospective, largely 
reliant on structured data, limited in generalizability and rarely implemented in 
routine care. Overall, current evidence indicates substantial potential for AI/ML to 
enhance CVD risk stratification, phenotyping and management in COPD, whereas 
applications in asthma are strikingly scarce. These findings underscore a critical 
need for large-scale, prospectively evaluated and clinically integrated AI/ML 
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strategies to improve detection, risk stratification and personalized management of 
CVD in patients with asthma or COPD. 

Keywords: Artificial intelligence; Asthma; COPD; CVD; Comorbidity; Machine 
learning. 

Copyright © 2026 The Authors. Published by Elsevier Ltd.. All rights reserved. 

Conflict of interest statement 

Declaration of competing interest LC has no conflict of interest to declare. MC has 
no conflict of interest to declare. EP has no conflict of interest to declare. SG has no 
conflict of interest to declare. RL has no conflict of interest to declare. PR has no 
conflict of interest to declare. 

Supplementary info 

Publication types, MeSH termsExpand 

Full text links 

 

Proceed to details  

Cite 

4 

Review 

  

Respir Med 

•  

•  

•  

. 2026 May:256:108799. 

 doi: 10.1016/j.rmed.2026.108799. Epub 2026 Mar 30. 

Effects of adding balance training to pulmonary rehabilitation in individuals with 
COPD: A systematic review and meta-analysis of randomized controlled trials 

Walter Sepúlveda-Loyola 1, Jennifer Campos Aguayo 2, Joselyn González 
Pasten 2, Iván Cuyul-Vásquez 3, Juan José Valenzuela-Fuenzalida 4, Celso R F 
Carvalho 5 

Affiliations Expand 

• PMID: 41921788 

  

https://pubmed.ncbi.nlm.nih.gov/41941973/
https://pubmed.ncbi.nlm.nih.gov/41921788/
https://pubmed.ncbi.nlm.nih.gov/41921788/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sep%C3%BAlveda-Loyola+W&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?term=42049788%2C42005562%2C41941973%2C41921788%2C41845945%2C41806497%2C41806208%2C41697674%2C41504313%2C41455391%2C41423029%2C41364209&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Aguayo+JC&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?term=42049788%2C42005562%2C41941973%2C41921788%2C41845945%2C41806497%2C41806208%2C41697674%2C41504313%2C41455391%2C41423029%2C41364209&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Pasten+JG&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Pasten+JG&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?term=42049788%2C42005562%2C41941973%2C41921788%2C41845945%2C41806497%2C41806208%2C41697674%2C41504313%2C41455391%2C41423029%2C41364209&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cuyul-V%C3%A1squez+I&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?term=42049788%2C42005562%2C41941973%2C41921788%2C41845945%2C41806497%2C41806208%2C41697674%2C41504313%2C41455391%2C41423029%2C41364209&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Valenzuela-Fuenzalida+JJ&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?term=42049788%2C42005562%2C41941973%2C41921788%2C41845945%2C41806497%2C41806208%2C41697674%2C41504313%2C41455391%2C41423029%2C41364209&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Carvalho+CRF&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Carvalho+CRF&cauthor_id=41921788
https://pubmed.ncbi.nlm.nih.gov/?term=42049788%2C42005562%2C41941973%2C41921788%2C41845945%2C41806497%2C41806208%2C41697674%2C41504313%2C41455391%2C41423029%2C41364209&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-4-full-view-affiliation-5
https://linkinghub.elsevier.com/retrieve/pii/S0954-6111(26)00180-0
https://libkey.io/libraries/2561/pmid/41941973


• DOI: 10.1016/j.rmed.2026.108799 

Abstract 

Background: COPD is associated with extrapulmonary manifestations, including 
balance impairment, which increases the fall risk and reduces functional 
independence and quality of life. Pulmonary rehabilitation (PR) rarely includes 
specific balance exercises. This systematic review evaluated the effectiveness of 
adding balance training (BT) to conventional PR in COPD patients. 

Methods: This review was registered in PROSPERO (CRD42024523748) and 
conducted in accordance with PRISMA guidelines. Six databases were searched up 
to July 2025 for RCTs involving COPD patients aged ≥50 years that compared PR + 
BT with PR alone. The outcomes included static balance, dynamic balance, overall 
balance, balance confidence, functional exercise capacity, and health-related quality 
of life. The risk of bias was assessed using the Cochrane RoB-2 tool, and meta-
analyses were performed using JAMOVI software 5.4. 

Results: Seven trials with 548 participants were included. BT protocols involved 
static and dynamic exercises, dual-task activities, and progression from stable to 
unstable surfaces. Compared with PR alone, PR + BT significantly improved static 
balance (MD = 3.29 s; 95% CI: 2.76 to 3.82), dynamic balance (MD = -2.08 s; 95% CI: 
2.48 to -1.69), overall balance (MD = 3.09 score; 95% CI: 1.11 to 5.06), balance 
confidence (MD = 6.48 score; 95% CI: 2.48 to 10.48), and health-related quality of life 
(SMD = -0.78; 95% CI: 1.45 to -0.11). No significant differences were found for 
functional exercise capacity. 

Conclusion: Incorporating BT into PR improves balance and health-related quality 
of life among individuals with COPD. Given the high prevalence of balance 
impairments in this population, these findings support balance training as a 
clinically relevant component of PR. 

Keywords: Balance training; Chronic obstructive pulmonary disease; Fall 
prevention; Pulmonary rehabilitation. 
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Abstract 

Hypersensitivity pneumonitis (HP) is an immune-mediated interstitial lung disease 
triggered by repeated inhalation of organic or chemical antigens. Occupational 
exposures account for approximately 19% of all cases. Early diagnosis, 
identification of the responsible antigen(s), and immediate avoidance of exposure 
are crucial to prevent irreversible pulmonary fibrosis. However, HP often remains 
unrecognized or is misclassified as another respiratory disorder such as asthma, 
chronic obstructive pulmonary disease (COPD), or idiopathic pulmonary fibrosis. As 
a result, the causal link between symptoms and workplace exposure is frequently 
established only in advanced disease stages-or not at all. Such delays may result in 
chronic respiratory failure, occupational disability, prolonged oxygen therapy, and, 
in severe cases, lung transplantation. We report four patients in whom HP was 
ultimately recognized as an occupational disease or recommended for legal 
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recognition in court. At the time of diagnosis, all cases had progressed to 
advanced, fibrotic HP, rendering both primary and secondary prevention 
impossible. In each instance, earlier identification of the occupational trigger 
followed by immediate antigen avoidance could likely have prevented the 
development of irreversible lung damage. This case series underscores the need for 
early and comprehensive pulmonary assessment, including detailed occupational 
history-taking, serologic and radiologic evaluation, and prompt referral to an 
occupational physician when HP is suspected. Close interdisciplinary collaboration 
between pulmonologists and occupational medicine specialists is essential to 
reduce diagnostic latency, prevent progression to end-stage lung disease, and 
improve clinical and socioeconomic outcomes. 

Keywords: antigen avoidance; early recognition; extrinsic allergic alveolitis; lung 
transplantation; occupational diseases; occupational exposure; occupational 
hypersensitivity pneumonitis; preventive occupational medicine; respiratory 
insufficiency; work‐related interstitial lung disease. 
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Abstract 

Introduction: Follow-up of radiologically suspicious lung nodules from screening 
programs remains complex and unstandardized. This study analyses distribution 
and characteristics of solid and part-solid non-calcified nodules ≥100 mm3 and non-
solid nodules ≥8 mm detected at baseline in the UK Lung cancer Screening (UKLS) 
trial, with insights into their relationship to screen-detected lung cancers. 

Methods: UKLS participants with baseline indeterminate and positive lung nodules 
were included. Nodule location was categorized by lobe and by attachment: 
intraparenchymal, juxta pleural or pleural-based. Solid and part-solid were classified 
based on semi-automated volume: 100-300 mm3 and ≥300 mm3, and non-solid 
nodules based on diameter ≥8 mm. This measurement approach aligns with UKLS 
protocol and the British Thoracic Society (BTS) guideline. Their relationship to 
screen-detected lung cancer was based on histological outcomes after a 2-year 
follow-up period. 

Results: 279 UKLS participants with 373 solid or part-solid lung nodules ≥100 
mm3 and 57 participants with 62 nonsolid nodules ≥8 mm were included. Among 
solid and part-solid nodules, 233 were 100-300 mm3, with 39.5% in upper lobes and 
72.5% intraparenchymal; 140 nodules were ≥300 mm3, with 51.4% in upper lobes and 
53.6% intraparenchymal. Nodules ≥300 mm3 group were more likely to be in the 
upper lobes (OR 1.97 [95% CI 1.12-3.48]). Within 2 years, 34 solid or part-solid 
nodules were diagnosed as lung cancer, yielding a 2-year cancer probability of 9.1% 
(95% CI 6.6-12.5). The 2-year lung cancer probability was higher in nodules ≥300 
mm3 (RR 18.1, 95% CI 5.6-58.4; p < 0.001) and in upper lobe nodules (RR 2.7, 95% CI 
1.3-5.5; p = 0.009). 

Conclusion: Solid and part-solid nodules with volume ≥300 mm3 were more often 
found in the upper lobes and were associated with a higher probability of lung 
cancer within a two-year follow-up period. 

Keywords: Location; Lung cancer; Screening; UKLS; Volume. 
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Abstract 

The 2026 report from the Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) introduces substantial conceptual and practical updates to the management 
of chronic obstructive pulmonary disease. While maintaining the established 
spirometric definition, the report emphasizes early diagnosis, multi-dimensional 
assessment, and personalized treatment strategies that move beyond a spirometry-
centric approach. Key innovations include formally recognizing disease activity as a 
therapeutic target, refining the ABE classification with a lower threshold for patients 
prone to exacerbations (Group E), and integrating blood eosinophil counts to guide 
inhaled corticosteroid therapy. Nonpharmacologic interventions, such as 
pulmonary rehabilitation, vaccination, smoking cessation, structured self-
management, and post-exacerbation care, are elevated to core disease-modifying 
strategies. Pharmacological escalation is structured around dual bronchodilation as 
the preferred initial step, with further intensification to biomarker-guided triple 
therapy, including inhaled corticosteroids or other anti-inflammatory agents, 
reserved for selected patients who remain symptomatic or experience 
exacerbations despite optimized dual therapy. GOLD 2026 also introduces 
biologics, dupilumab and mepolizumab, as an add-on therapy for exacerbation-
prone eosinophilic chronic obstructive pulmonary disease. However, it also 
highlights ongoing limitations in efficacy, cost effectiveness, and generalizability. 
Artificial intelligence and emerging digital technologies are recognized as promising 
adjuncts in the management of chronic obstructive pulmonary disease, though their 
clinical implementation remains preliminary. Overall, GOLD 2026 advances 
precision medicine in chronic obstructive pulmonary disease by combining 
structured individualized assessments with early targeted interventions. However, 
significant uncertainties remain, including biological variability of biomarkers, 
limited evidence for emerging therapies, and barriers to equitable access to 
nonpharmacologic and advanced interventions. Careful context-sensitive 
application and continued validation are essential. 
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Abstract 

Objective: Respiratory disease contributes to the excess mortality seen in 
rheumatoid arthritis (RA), and chronic obstructive pulmonary disease (COPD) is 
frequently encountered. The aim of this study was to investigate the risk of severe 
acute exacerbation, pneumonia, and death among patients with RA and COPD 
compared with patients with COPD alone. 
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Method: The study population was patients with hospital-based, outpatient follow-
up for COPD identified from the Danish COPD registry. Diagnoses of RA, 
information about hospitalizations for acute exacerbations of COPD (AECOPD), 
pneumonia, and vital status were obtained from National Health Registries. Follow-
up was 12 months after first outpatient contact for COPD. Hospitalizations for 
AECOPD and pneumonia, and risk of death in COPD with or without RA, were 
compared using Cox proportional hazards regression analysis. Covariates were 
balanced using inverse probability of treatment (IPT) weighting. 

Results: The study included 58 655 patients with hospital-based follow-up for 
COPD, 2033 (3.5%) of whom had RA. More than 25% of the cohort experienced 
hospitalization with AECOPD and/or pneumonia in the first year after first outpatient 
COPD hospital contact. IPT-weighted unadjusted Cox regression analysis showed 
similar risk of hospitalization with AECOPD among patients with RA and COPD 
[hazard ratio (HR) 1.004, 95% confidence interval (CI) 0.89-1.13] and death (HR 1.13, 
95% CI 0.98-1.30), but increased risk of hospitalization for pneumonia (HR 1.26, 95% 
CI 1.11-1.42). 

Conclusion: The increased risk of pneumonia associated with RA may be attributed 
to immunosuppression. The findings should lead to increased focus on optimizing 
COPD therapies and preventive measures. 
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Abstract 

Background: A subset of patients with asthma develops persistent airflow limitation 
(PAL) despite optimal treatment. The role of small airways dysfunction (SAD) in this 
phenotype, and its relationship with symptoms, remains incompletely understood. 

Objectives: To assess small airways function in asthmatic patients with PAL and 
compare it with patients with fully reversible asthma and with COPD; and to explore 
correlations between small airway indices and patient-reported outcomes. 

Methods: We enrolled 60 patients (20 with asthma and PAL, 20 with fully reversible 
asthma, 20 with COPD) matched for age, sex, and pre-bronchodilator FEV1. Small 
airways function was evaluated using impulse oscillometry (IOS; R5-R20) and 
single-breath nitrogen washout test (SBNWT; dN2). Patients completed a daily 
symptom diary (dyspnea, cough, sputum, and rescue medication use) over four 
weeks. 

Results: Compared with fully reversible asthma, asthmatic patients with PAL 
showed significantly higher dN2 and R5-R20 values, though less pronounced than 
in COPD. SAD (R5-R20 > 0.07 kPa·L-1·s) was present in all COPD patients, 79% of 
PAL patients, and 37% of reversible asthma patients (p < 0.001). In PAL, R5-R20 
correlated strongly with dyspnea scores (r = 0.64, p < 0.001). In reversible asthma, 
R5-R20 correlated with cough and rescue medication use, whereas in COPD, 
symptoms were primarily related to residual volume. 

Conclusions: Small airways dysfunction is highly prevalent in asthmatic patients 
with PAL and significantly contributes to daily symptom burden. Its intermediate 
severity between COPD and reversible asthma suggests that SAD plays a central 
role in the pathogenesis of fixed obstruction, suggesting a potential role for 
targeted diagnostic and therapeutic strategies. 

Keywords: COPD; Small airways; abnormalities; asthma; function. 
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Abstract 

Background: Acute exacerbation of chronic obstructive pulmonary disease 
(AECOPD) often necessitates invasive mechanical ventilation (IMV), and timely 
weaning is critical to improving patient outcomes. However, reliable predictors of 
weaning success in this population remain unclear. 

Objectives: To assess the predictive value of diaphragmatic function indicators for 
successful weaning from IMV in AECOPD patients. 

Methods: This single-center, prospective observational study enrolled 120 AECOPD 
patients admitted to the intensive care unit (ICU) who received IMV. Based on 
weaning outcomes, patients were categorized into successful weaning (n = 84) and 
failed weaning (n = 36) groups. Clinical data, including baseline characteristics, 
diaphragmatic thickening fraction (DTF), diaphragmatic excursion (DE), rapid 
shallow breathing index (RSBI), and arterial blood gas parameters, were collected. 
Independent predictors of successful weaning were identified using logistic 
regression analysis. Receiver operating characteristic (ROC) curves were used to 
evaluate the predictive performance of these parameters. Correlation between DTF 
and RSBI was also analyzed. 

Results: Compared with the failed group, patients in the successful weaning group 
demonstrated significantly higher DE and DTF, and lower RSBI values (all P < 0.05). 
Logistic regression revealed that DE, DTF, and RSBI were independent predictors of 
successful weaning. ROC analysis showed that the combined model of DE, DTF, 
and RSBI yielded an area under the curve (AUC) of 0.961, with 88.89% sensitivity 
and 92.86% specificity. Additionally, the failed group experienced longer mechanical 
ventilation duration, prolonged ICU stay, and higher complication rates. 

Conclusion: DTF, DE, and RSBI are reliable predictors of successful IMV weaning in 
AECOPD patients. Early assessment of diaphragmatic function may enhance 
clinical decision-making in ventilator liberation. 
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Abstract 

Introduction: Chronic conditions associated with COVID-19 hospitalization were 
identified early in the pandemic when underlying population immunity was low. 
Updated information on risk factors for COVID-19 hospitalization is needed. 

Methods: Surveillance and cross-sectional survey data were combined to compare 
COVID-19 hospitalization rates in adults aged ≥18 years with and without 9 chronic 
conditions in 98 counties across 13 states. Hospitalization counts were obtained 
from the COVID-19-associated Hospitalization Surveillance Network. The adult 
population with and without chronic conditions was estimated from U.S. Census 
data and the Behavioral Risk Factor Surveillance System. Adjusted rate ratios were 
estimated using Poisson regression with Monte Carlo simulation, adjusting for age 
group, sex, and race and ethnicity. 

Results: From October 2022 through September 2023 (2022-2023), COVID-19 
hospitalization rates were greater among adults with chronic kidney disease 
(adjusted rate ratio [95% uncertainty interval]=4.5 [3.4-5.9]), diabetes (2.2 [1.7-2.8]), 
stroke (2.1 [1.5-2.9]), severe obesity (2.0 [1.5-2.8]), coronary artery disease (2.0 [1.5-
2.5]), chronic obstructive pulmonary disease (1.9 [1.5-2.5]), smoking (1.5 [1.2-2.0]), 
and asthma (1.5 [1.1-2.0]) than among adults without a given condition. Nonsevere 
obesity was not associated with increased risk. Hospitalization rates were 18.0 
times higher among adults aged ≥75 years than among those aged 18-49 years. 
Hospitalized adults in 2022-2023 were more likely to be aged ≥75 years or to have ≥3 
chronic conditions than in earlier seasons (2020-2022). 

Conclusions: Of 9 chronic conditions assessed, 8 were associated with increased 
risk of COVID-19 hospitalization; risk varied by condition and age. Older age was 
the strongest risk factor. Findings can guide prevention and treatment by 
identifying populations at greatest risk of COVID-19 hospitalization. 

Published by Elsevier Inc. 
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Abstract 

Objectives: Alpha-1-antitrypsin deficiency (AATD) is a rare genetic disorder leading 
to chronic obstructive pulmonary disease (COPD). Emphysema is the major 
structural damage visible on CT scans. However, there is little knowledge on the 
association between other structural abnormalities, such as bronchiectasis (BE), 
airway wall thickening (WT) or mucus plugs (MP), and clinical features. 

Materials and methods: Retrospective study between 2008 and 2022 at one 
University Hospital of Bordeaux on all consecutive AATD patients. Bronchial and 
parenchymal alterations were evaluated with an (artificial intelligence) AI-driven 
Normalized Volume of Airway Abnormalities (NOVAA-CT) scoring system, including 
BE, WT, MP and emphysema quantifications. We evaluated correlations between 
forced expiratory volume in 1-s (FEV1%), dyspnea severity through the mMRC scale 
and the occurrence of at least one exacerbation in the year following CT scan. 

Results: Fifty-two AATD patients were included (median FEV1: 47% (40-65)). CT 
features of BE, WT and MP were present in 100%, 94.2% and 59% of the study 
population, respectively, with a lower versus upper lung predominance (p < 0.05). 
WT (p < 0.001) and BE (p = 0.04) correlated with FEV1% but not mMRC (p ≥ 0.09). 
Conversely, MP did not correlate with FEV1% (p = 0.08) but with mMRC (p = 0.01). 
Emphysema strongly correlated with both FEV1% and mMRC (p < 0.001). In 
multivariate analysis, after adjustment for age, genotype and tobacco consumption, 
the best predictor of exacerbation was WT (OR = 1.12 [1.02-1.22]; p = 0.01). 

Conclusion: This study demonstrates that AI-assisted identification of structural 
airway abnormalities is frequent in AATD patients and carries distinct clinical 
significance. Among them, WT was the most robust predictor of exacerbations. 

Key points: Question Emphysema is the major structural damage in alpha-1-
antitrypsin deficiency (AATD). Clinical associations of bronchial abnormalities such 
as bronchiectasis (BE), mucus plugs (MP) and wall thickness (WT) are lacking. 
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Findings Quantitative CT of BE and WT correlated with PFT (p ≤ 0.05), while MP 
correlated with dyspnea scale (p = 0.01). The best predictor of exacerbation was WT 
(OR = 1.12 [1.02-1.24]). Clinical relevance AI-assisted identification of bronchial 
abnormalities is frequent in AATD patients in addition to emphysema alone and 
carries distinct clinical significance. These findings highlight the importance of 
comprehensive CT-based evaluations to better characterize disease phenotype and 
guide clinical management in AATD. 

Keywords: Alpha-1-antitrypsin deficiency; Artificial intelligence; CT scan; Chronic 
obstructive pulmonary disease; Exacerbation. 
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Background: Rehabilitation is recognised as a cornerstone of intensive care, 
essential for optimising functional recovery and reducing long-term disability. 
Contemporary ICU populations, characterised by advanced age, multimorbidity, and 
prolonged stays, are at heightened risk of muscle wasting, immobility, frailty, 
cognitive decline, and functional dependence. Mitigation of these sequelae requires 
careful interprofessional collaboration for person-centred rehabilitation across the 
care continuum. 

Content: This review synthesises evidence from randomised controlled trials, meta-
analyses, and clinical practice guidelines on rehabilitation during and after intensive 
care. Best practice within the ICU begins with early awakening and mobilisation with 
evidence demonstrating that physical rehabilitation is safe, with low adverse-event 
rates. Furthermore, multiprofessional strategies that span across ICU, ward, and 
community are required to address complex problems including physical, cognitive, 
and psychological sequelae of critical illness. 

Future directions: Research priorities include detailed reporting of intervention 
dose (timing, intensity, duration) for both usual care and rehabilitation provided 
within clinical trials, and development of intervention implementation strategies that 
enhance uptake and fidelity in routine practice. 

Conclusion: Rehabilitation is integral to contemporary ICU care, spanning the 
trajectory of recovery into the community. Within the ICU, it requires 
interprofessional, experienced healthcare personnel to assess clinical status for 
safe rehabilitation and to identify an individual's anticipated recovery trajectory. 
Standardised intervention reporting and implementation-focussed research are 
essential to advance evidence and improve outcomes for critically ill patients. 

Keywords: Critical illness; Intensive care; Physical function; Recovery; 
Rehabilitation. 
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Abstract 

Background: Out-of-pocket payments by patients with chronic diseases can result 
in catastrophic expenditures. This study examines how chronic disease burden, 
measured by the presence of any chronic condition such as diabetes, cancer, 
chronic lung disease, heart attack, stroke and high blood pressure and the number 
of chronic conditions are associated with the likelihood of catastrophic out-of-
pocket payments among older adults in 11 European Union (EU) countries. 

Methods: The 2017 wave of the SHARE (Survey of Health, Ageing and Retirement in 
Europe) provides the most recent dataset suitable for our analysis. The sample size 
was 13,437. Probit regression models were estimated at 10%, 25% and 40% 
catastrophic health expenditure thresholds, controlling for demographic, 
socioeconomic and lifestyle characteristics, with standard errors clustered at the 
country level. 

Results: Our findings show that the number of chronic conditions was statistically 
significant association with catastrophic health expenditures across all thresholds, 
whereas the presence of any chronic condition was significant only at the 10% 
threshold and not at higher thresholds. Compared to older people in Spain, which 
country has the lowest level of catastrophic out-of-pocket health expenditures in the 
EU, older people in the Czech Republic, Greece, Italy and Poland more frequently 
experienced catastrophic health expenditure, whereas older people in Austria, 
Germany, Sweden, France, and Denmark exhibited lower risks. 

Discussion: Our findings demonstrate that multimorbidity, rather than the presence 
of a single chronic condition, drives catastrophic health expenditures among older 
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adults. Older adults in the Czech Republic, Greece, Italy and Poland are more likely 
to experience catastrophic health expenditures compared to those in Spain, where 
out-of-pocket health expenditures are the lowest in the EU. 

Copyright: © 2026 Kutluer et al. This is an open access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original author and 
source are credited. 
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Abstract 

Background: Acute heart failure (HF) frequently coexists with multimorbidity. 
Comorbidity clusters have been associated with distinct clinical outcomes, but data 
from the Americas remain limited. We aimed to identify comorbidity clusters in 
patients with acute HF and assess their association with in-hospital outcomes. 

Methods: This cohort study applied latent class analysis to patients from the 
AMERICCAASS Registry (Registro Americano de Insuficiencia Cardiaca 
Ambulatoria o Agudamente descompensada). Adjusted Poisson regression 
assessed in-hospital mortality and intensive care unit (ICU) admission, and 
multivariable analysis identified independent predictors of ICU admission. 

Results: Among 1638 patients, 60.6% were men and the median age was 67.2 years. 
Hypertension (69.4%), smoking (40.3%), and coronary artery disease (33.8%) were 
common comorbidities. Cluster 1 (Young, n=828) included the youngest patients 
(median age 63.2 years) with the fewest comorbidities. Cluster 2 (Cardio-Kidney-
Metabolic, n=512) represented the oldest group (median age 71.8 years) with the 
highest median body mass index (27.7 kg/m2), the greatest proportion of HF with 
mildly reduced or preserved ejection fraction (44.7%), and a high comorbidity 
burden. Cluster 3 ("Ischemic," n=298) was characterized by older patients (median 
age 70.2 years) with an exceptionally high prevalence of coronary artery disease 
(96.3%) and the greatest proportion of HF with reduced ejection fraction (61.4%). 
ICU admission risk was higher in Cluster 2 (adjusted risk ratio [aRR], 1.15 [95% CI, 
1.03-1.27]; P=0.009) and Cluster 3 (aRR, 1.25 [95% CI, 1.12-1.39]; P<0.001), compared 
with Cluster 1. Severe valvular insufficiency, peripheral artery disease, dyslipidemia, 
cancer, acute coronary syndrome, anemia, and cardiogenic shock were associated 
with higher ICU admission risk. 

Conclusions: Patients with acute HF in the Americas exhibit distinct comorbidity 
patterns associated with different clinical profiles and ICU admission rates, which 
may inform risk stratification and management strategies. 

Registration: URL: https://www.clinicaltrials.gov; Unique Identifier: NCT05295641. 

Keywords: Americas; acute heart failure; clusters; comorbidity; heart failure; 
multimorbidity. 
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Quality and recommendations of guidelines for multimorbidity and polypharmacy in 
older adults: A systematic review 
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Abstract 

Background: Global population aging exacerbates the challenges of multimorbidity 
and polypharmacy in older adults. Clinical practice guidelines are essential for 
addressing these issues. This systematic review aims to evaluate the quality of 
existing guidelines and synthesize their recommendations based on the Ariadne 
principles, to inform future guideline development and clinical practice. 

Methods: We searched nine databases and five guideline repositories (e.g., 
PubMed, Web of Science, Cochrane Library, CNKI, WHO) up to August 2025. 
Guidelines and consensus documents focusing on multimorbidity or polypharmacy 
in older adults, published in English or Chinese, were included. Each guideline was 
evaluated using four validated tools: AGREE II (methodological quality), RIGHT 
(reporting completeness), AGREE-REX (recommendation credibility and 
applicability), and GLIA (implementation feasibility). Recommendations were 
categorized and synthesized according to the Ariadne principles, with independent 
screening and data extraction and consensus resolution of discrepancies. 

Results: The multidimensional appraisal of the 21 included guidelines revealed 
consistent weaknesses. According to AGREE II, the domains of Scope and Purpose 
(81.9 %) and Clarity of Presentation (61.1 %) demonstrated the highest median 
scores, whereas Rigor of Development (16.7 %) and Applicability (8.3 %) scored the 
lowest. Based on the RIGHT checklist, overall reporting completeness was 43.2 %, 
with the Evidence (0.0 %) and Quality Assurance (0.0 %) domains being particularly 
underreported. AGREE-REX evaluation indicated limited implementability at the 
individual recommendation level (12.5 %), and GLIA, while suggesting moderate 
implementability at the guideline level (65.4 %), identified frequent barriers in the 
domains of Measurable Outcomes (100.0 %) and Innovation Requirements (66.7 %). 
Thematically, most guidelines addressed interaction assessment (n = 15, 71.4 %), 
but far fewer incorporated patient preferences (n = 9, 42.9 %) or monitoring 
strategies (n = 9, 42.9 %). Only three guidelines (14.3 %) fully adhered to all five 
steps of Ariadne principles. 

Conclusion: Current guidelines for older adults with multimorbidity or 
polypharmacy exhibit substantial weaknesses in methodological rigor, reporting 
completeness, and implementation feasibility. Synthesis based on the Ariadne 
principles revealed an imbalanced pattern of recommendations, with a predominant 
focus on medication safety rather than patient-centered and longitudinal care 
management. Future guideline development should strengthen methodological 
processes, systematically integrate patient perspectives, and co-design practical 
implementation strategies to better support personalized care for an aging 
population. 

Keywords: Guidelines; Multimorbidity; Older adults; Polypharmacy; Systematic 
review. 

Copyright © 2026 The Authors. Published by Elsevier B.V. All rights reserved. 
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Free article 

Abstract 

Introduction: Atrial fibrillation (AF) is the most common arrhythmia in older people, 
with an increasing prevalence of various geriatric conditions, such as 
multimorbidity, and frailty. A contemporary integrated approach is effective in 
reducing the risk of clinical adverse events, particularly when streamlined through 
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the application of the Atrial Fibrillation Better Care (ABC) pathway, as proven in 2 
non-European trials. 

Methods: The atrial fibrillation integrated approach in frail, multimorbid and 
polymedicated older people (AFFIRMO) trial, a European multicenter, open-label, 
cluster-randomized study, will examine whether a mobile-health integrated care 
approach based on the ABC pathway combined with a multidimensional 
Comprehensive Geriatric Assessment (CGA) can reduce the 12-month risk of 
unplanned all-cause hospitalizations in patients with AF ≥65 years with ≥1 
concomitant chronic condition(s). 

Results: The AFFIRMO trial enrolled 1,260 patients with AF (mean age 74 [SD 6] 
years; 44.4% female) across 6 European countries (Bulgaria, Denmark, Italy, 
Romania, Serbia, and Spain). At baseline, the median (IQR) CHA2DS2-VASc score 
was 4 (3-5), and the median (IQR) HAS-BLED score was 1 (1-2). Hypertension was 
reported in 992 (78.7%) patients, and diabetes mellitus in 369 (29.3%) patients. 
Among the enrolled patients, 507 (40.5%) were prefrail, and 171 (13.7%) were frail. 
Oral anticoagulants (OACs) were prescribed for 1,225 (97.2%) patients, with 1,149 
(91.2%) patients receiving non-VKAs oral anticoagulants (NOACs). Follow-up is 
ongoing and planned to be completed in January 2026. 

Conclusions: The AFFIRMO trial will provide evidence on the efficacy of the ABC 
pathway in conjunction with the CGA approach in reducing the risk of unplanned 
all-cause hospitalizations and other clinical adverse events in older, multimorbid 
patients with AF. 

Registration: ClinicalTrials.gov identifier: NCT06775028. 

Copyright © 2026 The Authors. Published by Elsevier Inc. All rights reserved. 

Conflict of interest statement 

Conflicts of interest MP: Speaker activity for Pfizer and BMS/JJ Alliance and 
consultant activity for Regeneron Pharmaceuticals; Italian national Principal 
Investigator of the AFFIRMO project on multimorbidity in atrial fibrillation, which 
has received funding from the European Union’s Horizon 2020 research and 
innovation program under grant agreement No 899871; GYHL: Consultant and 
speaker for BMS/Pfizer, Boehringer Ingelheim, Daiichi-Sankyo, Anthos. No fees are 
received personally. He is a National Institute for Health and Care Research (NIHR) 
Senior Investigator Emeritus and co-PI of the AFFIRMO project on multimorbidity in 
AF (grant agreement No 899871), TARGET project on digital twins for personalized 
management of atrial fibrillation and stroke (grant agreement No 101136244) and 
ARISTOTELES project on artificial intelligence for management of chronic long term 
conditions (grant agreement No 101080189), which are all funded by the EU’s 
Horizon Europe Research & Innovation program; GAD: Small speaker fees from 
AstraZeneca and Berlin–Chemie. He is also the national leader of both the AFFIRMO 
project (grant agreement No. 899871) and the ARISTOTELES project (grant 
agreement No. 101080189); FM: Consultant and speaker for Boehringer Ingelheim, 
Bayer, Novartis, Daiichi Sankyo, and BMS/Pfizer. All the other authors have nothing 
to declare. 

Supplementary info 

Publication types, MeSH terms, Substances, Associated dataExpand 

http://clinicaltrials.gov/show/NCT06775028


Full text links 

 

Proceed to details  

Cite 

9 

Eur J Cancer Prev 

•  

•  

•  

. 2026 May 1;35(3):211-221. 

 doi: 10.1097/CEJ.0000000000000998. Epub 2025 Nov 18. 

Cancer as a main contributor to multimorbidity in the UK Biobank: analysis of risk 
factors using conventional statistical modelling and machine learning 

Linia Patel 1, Silvia Mignozzi 1, Margherita Pizzato 1, Giovanni Corso 2 3, Carlo La 
Vecchia 1, Gianfranco Alicandro 4 5 

Affiliations Expand 

• PMID: 41247703 

  

• DOI: 10.1097/CEJ.0000000000000998 

Abstract 

Cancer frequently co-occurs with other chronic conditions, contributing 
substantially to disease burden. Multimorbidity is an increasing public health 
concern, resulting from complex interactions between sociodemographic, lifestyle, 
and environmental factors. The study aimed to identify the main predictors of 
multimorbidity using both conventional statistical models and machine learning 
approaches. We analysed data from 138 126 UK Biobank participants aged 39-73 
years. Twenty potential risk factors were assessed using Fine and Gray competing 
risk regression and random survival forests (RSF). Over the five-year follow-up 
period, 4384 individuals developed multimorbidity, with cancer present in 52.3% of 
cases. Five-year cumulative incidence was 3.9% in males and 2.6% in females. 
Increased waist circumference [males - hazard ratio: 1.15, 95% confidence interval 
(CI): 1.00-1.31; females - hazard ratio: 1.29, 95% CI: 1.09-1.54] and smoking (per 5 
pack-years: males - hazard ratio: 1.06, 95% CI: 1.05-1.07; females - hazard ratio: 
1.08, 95% CI: 1.06-1.10) significantly increased risk. Both insufficient and prolonged 
sleep were linked to a higher risk, especially among females (hazard ratio for 
prolonged sleep: 1.68, 95% CI: 1.17-2.40). Compared with moderate drinkers, former 
drinkers, lifelong abstainers, and heavy drinkers showed elevated risks. RSF found 
smoking, waist circumference, and sleep duration as key predictors in men, while 
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alcohol use, smoking, and waist circumference were most important in women. 
Available dietary information, physical activity, and air pollution were not major 
predictors. Smoking, obesity, alcohol, and sleep duration are key risk factors to 
target in midlife to reduce the future burden of multimorbidity. 

Keywords: lifestyle; multimorbidity; risk factors; sleep duration; smoking; waist 
circumference. 
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Abstract 

Aims: To classify the unmet integrated care needs of older adults with 
multimorbidity and to explore the factors associated with different categories of 
unmet integrated care needs among the target population. 
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Design: A cross-sectional survey using the statistical method of latent profile 
analysis. 

Methods: From July 2022 to March 2023, 397 older adults with multimorbidity, aged 
60 years or older, were recruited from one primary healthcare setting and from four 
secondary and tertiary hospitals to participate in face-to-face questionnaire 
surveys. The questionnaire used in this study to assess unmet integrated care 
needs among older adults with multimorbidity was self-designed through a series of 
steps, including a scoping review, expert consultation and cognitive interviews. 
Latent profile analysis was applied to uncover distinct profiles of unmet integrated 
care needs, and multinomial logistic regression was employed to explore whether 
the profiles were further distinguished by participants' sociodemographic and 
health-related covariates. The data were analysed using IBM SPSS v.29.0 and Mplus 
v.8.0. 

Results: The optimal solution was a four-profile model, characterised by high unmet 
integration needs, high unmet system integration needs, low unmet system 
integration needs and low unmet integration needs, respectively. Multinomial 
logistic regression results indicated that profile differences were associated with 
place of residence, number of coresidents and the presence or absence of complex 
multimorbidity. 

Conclusion: The integrated care needs of older adults with multimorbidity have not 
yet been fully met. Classifying and characterising unmet integrated care needs 
profiles is a crucial step in the rational allocation of integrated care resources. 

Reporting method: This study was reported based on the Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) for cross-sectional 
studies. 

Patient or public contribution: All participants were older adults with multimorbidity, 
and they were informed that they could withdraw from the study at any time. 

Keywords: care continuity; care coordination; healthcare needs assessment; 
healthcare service delivery; multiple chronic conditions. 
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Abstract 

Effective respiratory therapy relies heavily on inhaler device efficiency and patient 
technique. While device performance is well-documented in idealized induction 
ports, there remains a critical lack of data integrating patient-specific disease states 
to compare pressurized metered-dose inhaler (MDI) and valved holding chamber 
(VHC) efficiency against legacy dry powder inhaler (DPI) formulations. This study 
addresses this gap using Functional Respiratory Imaging (FRI) which combines 
high-resolution computed tomography (CT) scans with Computational Fluid 
Dynamics (CFD) to quantitatively assess aerosol deposition in asthma and Chronic 
Obstructive Pulmonary Disease (COPD) patient models. We evaluated the 
performance of MDIs alone and with various VHCs, against DPIs under optimal and 
sub-optimal inhalation profiles. Our results indicate that while MDIs alone require 
precise coordination, the addition of a VHC (AeroChamber Plus Flow-Vu) maintains 
high intrathoracic deposition and significantly minimizes oropharyngeal deposition, 
even with inhalation delays. Furthermore, the MDI/VHC combination demonstrated 
superior lung delivery compared to other tested VHCs and DPIs. Notably, the 
MDI/VHC system exhibited greater consistency across varying flow rates, whereas 
the DPIs tested showed higher sensitivity to sub-optimal maneuvers. Using FRI as 
tool for comparative inhaler assessment these results suggest that MDIs with 
appropriate VHCs provide the most consistent medication delivery for obstructive 
airway diseases. 

© 2026. The Author(s). 
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Abstract 

Background: Current clinical assessments of blood eosinophil (EOS) count often 
overlook demographic variability, particularly in Asian populations, where large-
scale data remain scarce. We aimed to define demographic-specific distributions of 
EOS counts and identify factors associated with elevated levels in the general 
Chinese population. 

Methods: Using the large-scale Chinese health-check population dataset 
comprising over 680 000 participants (2010-2023), we conducted a cross-sectional 
study to characterize overall and demographic-stratified distributions of blood 
eosinophil counts and construct age- and sex-specific percentile curves. We then 
applied multivariable regression to quantify associations between EOS counts and 
selected respiratory and systemic conditions, adjusting for key demographic and 
clinical covariates. Robustness was evaluated through sensitivity analyses. 

Results: EOS counts showed a right-skewed distribution (median 100 cells·μL⁻1, 
IQR 60-170) and were consistently higher in males than females (120 [80-
200] versus 90 [50-140]). Age- and sex-specific centile curves defined population-
based reference ranges and demonstrated a U-shaped trajectory across age. In 
multivariable analyses, higher EOS counts were associated with male sex, age <20 

https://pubmed.ncbi.nlm.nih.gov/42067539/
https://pubmed.ncbi.nlm.nih.gov/42067210/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Yao+P&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Yang+L&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Liu+D&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=He+D&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Li+L&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Lin+Y&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Huang+J&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Huang+J&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Li+W&cauthor_id=42067210
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-2-full-view-affiliation-3
https://doi.org/10.1183/13993003.01570-2025
https://libkey.io/libraries/2561/pmid/42067539


or ≥70, smoking, and higher BMI. EOS counts were positively associated with major 
respiratory conditions, including asthma and COPD, as well as selected systemic 
comorbidities (all P_Bonferroni <0.05). Findings were robust in sensitivity analyses. 

Conclusions: In this large Chinese health-check population, blood eosinophil 
counts showed substantial demographic heterogeneity. These findings support 
age- and sex-stratified reference ranges and may inform more context-specific 
thresholds for eosinophilia in clinical practice. 

Copyright ©The authors 2026. 
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Abstract 

Background: Eosinophil counts increased with IL-4Rα inhibition in Phase 3 trials. 
Rademikibart, a next-generation IL-4Rα inhibitor, resulted in rapid lung function 
improvements, sustained across 24 weeks of treatment, in adults with uncontrolled 
moderate-to-severe asthma during the CBP-201-WW002 Phase 2b trial. 

Research question: To investigate whether hypereosinophilia is a class (IL-4Rα 
inhibitor) effect, we analyzed eosinophil counts during treatment with rademikibart. 

Study design and methods: As in previous Phase 3 trials of anti-IL-4Rα therapy, 
patients with eosinophil counts >1500 cells/μL at screening were excluded from this 
Phase 2b trial of rademikibart. Blood eosinophil counts were analyzed in 322 
patients randomized to rademikibart 150 mg or 300 mg every two weeks (following a 
600-mg loading dose) versus placebo. The study comprised of 24-week treatment 
and 8-week follow-up periods. 

Results: In rademikibart 150 mg, 300 mg, and placebo groups, respectively, mean 
eosinophil counts (268, 320, and 299 cells/μL at baseline) changed by -8, -25, and 2 
cells/μL at Week 12 and by -30, -97, and -23 cells/μL at Week 24. In a post hoc 
analysis of patients with ≥500 cells/μL at baseline, >1500 cells/μL were experienced 
by 10.0% (n = 3) of rademikibart-treated patients vs 18.8% (n = 3) with placebo. In 
patients with <500 cells/μL at baseline, >1500 cells/μL were experienced by 1.1% (n 
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= 2) of rademikibart-treated patients vs 1.1% (n = 1) with placebo. One patient 
experienced >3000 cells/μL, during off-treatment follow-up (rademikibart 150 mg 
group). Two patients (rademikibart 300 mg group) experienced non-serious Grade 1 
treatment-emergent adverse events (TEAEs) of 'eosinophil count increased' (n = 2) 
and 'eosinophil percentage increased' (n = 1). No clear differences occurred in 
infection or cardiovascular TEAEs per treatment group. 

Interpretation: Exploratory analyses suggest that rademikibart therapy may not 
result in hypereosinophilia, although larger confirmatory analyses are required. 

Clinical trial registration: ClinicalTrials.gov, NCT04773678. 

Keywords: IL-4Rα; asthma; eosinophils; rademikibart; type 2 inflammation. 

Copyright © 2026. Published by Elsevier Inc. 
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Abstract 

Recent advances in biological therapies, small molecules and allergen-specific 
immunotherapy are reshaping the management of immunoallergic diseases, 
progressively shifting therapeutic goals from short-term disease control toward the 
possibility of achieving sustained clinical remission. Despite increasing evidence 
across multiple conditions, a universally accepted and disease-transversal 
definition of clinical remission (CR) remains lacking. In this review we propose a 
comprehensive framework for defining clinical remission across a broad spectrum 
of immune-mediated diseases traditionally managed in Allergy and Clinical 
Immunology practice, including asthma, allergic rhinitis, chronic rhinosinusitis with 
nasal polyps, chronic urticaria, atopic dermatitis, mastocytosis, food allergy, and 
eosinophilic esophagitis. Clinical remission is defined as a sustained state of 
absence of clinically relevant disease manifestations, independently of underlying 
biological activity; suppression of inflammatory pathways and normalization of 
biomarkers define biological remission, which may coexist with, but is not required 
for, clinical remission. We introduce the 3D-CR model, a pragmatic, disease-
adaptable framework integrating 3 complementary domains - clinical, biological, 
and functional - to characterize remission states as complete, partial, or absent. 
Building on this model, we propose the Allergic Disease Remission Score (ADReS) 
as a modular tool designed to support standardized assessment, longitudinal 
follow-up, and cross-disease comparison in clinical trials and real-world settings. 
These tools are intended as conceptual and research instruments rather than 
prescriptive algorithms for individual therapeutic decision-making. Finally, we 
outline a World Allergy Organization call to action advocating for a harmonized 
global approach to defining, measuring, and implementing clinical remission as a 
meaningful treatment target. Establishing standardized remission endpoints has the 
potential to improve patient outcomes, facilitate precision medicine strategies, 
enhance comparability across studies, and reduce heterogeneity in clinical research 
and practice worldwide. 

Keywords: Allergic diseases; Biological therapy; Precision medicine; Remission; 
Treatment outcome; Type 2 inflammation; World allergy organization. 
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Abstract 

Asthma is a leading cause of paediatric mortality. This study aims to elucidate 
trends in paediatric mortality over time. Using US Centers for Disease Control (CDC) 
WONDER data, we conducted a cross-sectional analysis of paediatric asthma-
related mortality between 1999 and 2023, overall and stratified by year, age, sex, 
race and region. Negative binomial regression was used to test the linear temporal 
trend and conduct group comparisons in asthma-related mortality rates. Over the 
study period, there were 5357 asthma deaths. The mortality rate was 3 per 1 000 000 
children and rates remained stable over this period. Asthma mortality was higher in 
males, children 10-19 years (compared to children 5-9 years) and black (relative to 
white) children. Advances in the treatment of paediatric asthma should be aimed at 
reducing mortality and addressing differential health outcomes among black 
children. 

Keywords: Asthma; Asthma Epidemiology; Child; Mortality; Paediatric Physician; 
Paediatric asthma. 
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Abstract 

The areas covered represent a personal selection in the field. Asthma is defined in 
this manuscript as a clinical syndrome of wheeze, breathlessness and chest 
tightness, sometimes with excess cough. No assumptions are made about 
underlying pathology, and asthma thus becomes a clinical description, not a 
diagnosis. The areas covered include the need never to forget the importance of 
getting the basics right, including correct diagnosis and appropriate management; 
most children with asthma do not need biologics. Recent advances in preschool 
wheeze are covered next, especially the beginnings of phenotype-driven treatment, 
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and the difficult issue of understanding non-eosinophilic wheezing. It is becoming 
clearer that infection likely plays a big role, but management is very difficult with no 
evidence base. We are now coming to realize the importance of phenotyping acute 
asthma attacks; one size does not fit all, but whereas many are eosinophilic, some 
are infection driven and are non-eosinophilic, especially in the preschool years. A 
phenotypic approach may allow us to reduce the burden of repeated oral 
corticosteroid bursts. Furthermore, we need to move beyond mere cell counting to 
assessing functional status. We are increasingly appreciating the importance of 
replacing short-acting β-2 agonist reliever therapy with combined inhaled 
corticosteroid and a fast acting short- and especially long-acting β-2 agonists. 
Finally, the use of biologicals in severe asthma is discussed. The possibility that 
early use of biologics may induce remission or even cure asthma. 

Keywords: Asthma attack; Eosinophil; Exhaled nitric oxide; Prednisolone; 
Preschool wheeze. 

Copyright © 2026 Japanese Society of Allergology. Published by Elsevier B.V. All 
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Abstract 

Background: Diagnosing asthma in children and young people (CYP) remains 
challenging. Oscillometry is a promising tool and is feasible from 2 years of age. 
European Respiratory Society (ERS) technical standards and bronchodilator 
response (BDR) oscillometry thresholds have been published, but diagnostic 
accuracy is not established. 

Methods: We systematically reviewed studies comparing oscillometry and 
spirometry in CYP under investigation for asthma. Reference standards were 
positive BDR or positive methacholine challenge test (MCT). Primary aims were to 
investigate the sensitivity and specificity of current ERS oscillometry thresholds 
(>40% decrease in resistance at 5 Hz (R 5), >50% increase in reactance at 5 Hz (X 5) 
or >80% decrease in the area under the reactance curve); secondary aims were to 
identify oscillometry threshold values optimising both sensitivity and specificity. 

Results: 11 studies were included; six (n=992 CYP) utilised BDR and five (n=531 
CYP) MCT as reference standard. Meta-analysis was not possible due to 
heterogeneity of results reported. In two studies using current ERS BDR thresholds, 
zero sensitivity and high specificity (>85%) were observed. In weighted regression 
analyses of BDR studies, a 17.0% decrease in resistance at 5-6 Hz had sensitivity 
and specificity of 71.6% (95% CI 69.7-73.7%); a 20.2% increase in X 5 had sensitivity 
and specificity of 68.6% (95% CI 66.6-70.8%). Similarly, 27.7% increase in R 5 had 
sensitivity and specificity of 73.6% (95% CI 71.9-75.3%) for MCT. 

Conclusion: Currently recommended ERS thresholds for oscillometry BDR have low 
sensitivity. Proposed thresholds for defining positive BDR and MCT by oscillometry 
require prospective validation and adoption of standards for measuring and 
reporting oscillometry parameters in future diagnostic comparative studies. 
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Abstract 

Background: Omalizumab is a well-established add-on therapy for patients with 
moderate-to-severe asthma. However, there is limited systematic evidence on the 
long-term outcomes after discontinuation of this treatment. Objective: To address 
this evidence gap, this review aimed to systematically evaluate the follow-up 
outcomes in patients with moderate-to-severe asthma after discontinuation of 
omalizumab treatment. Methods: The research was conducted in accordance with 
the systematic reviews and meta-analyses guidelines. We systematically searched 
medical literature data bases from December 2003 to August 2025 for observational 
studies (prospective or retrospective) on omalizumab discontinuation in moderate-
to-severe asthma. Data extraction was conducted on key variables: omalizumab 
treatment regimens, postdiscontinuation long-term outcomes, asthma control 
status, relapse risk factors, asthma exacerbation rates, corticosteroid use, and 
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patterns of omalizumab reinitiation. Results: A total of 11 eligible studies were 
included in the review. After discontinuation, most patients showed no remarkable 
changes in forced expiratory volume in 1 second, fractional exhaled nitric oxide 
level, total immunoglobulin E value, or absolute eosinophil count. Moreover, no 
obvious deterioration was observed in patient-reported quality of life. These 
findings confirm the sustained long-term benefits of previous omalizumab add-on 
therapy because the majority of patients maintained favorable disease control after 
discontinuation. Subgroup analyses further indicated that asthma exacerbations, 
when they occurred, predominantly occurred within the first year after 
discontinuation. Conclusion: This review indicates that, although most patients 
maintain stable objective indicators after omalizumab discontinuation, a significant 
proportion are at increased risk for exacerbations, deterioration in asthma control, 
and increased corticosteroid use, particularly within the first year. 
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Background: Anaphylaxis is a severe systemic hypersensitivity reaction that occurs 
in diverse clinical contexts. Its broader comorbidity profile in population-based 
settings has not been well characterized. Objective: The objective was to evaluate 
the prevalence and spectrum of comorbid diseases in patients with anaphylaxis 
compared with matched controls in a nationwide population. Methods: We 
conducted a retrospective population-based matched case-control study by using 
electronic health record data from a nationwide health maintenance organization in 
Israel between 2001 and 2024. Anaphylaxis cases were confirmed by manual chart 
review according to World Allergy Organization criteria with documented 
epinephrine treatment. The controls were matched on age, sex, and calendar time, 
and had no history of anaphylaxis. Baseline comorbidities documented at least 3 
months before the index date were analyzed by using conditional logistic 
regression. Multiple comparisons were addressed by using false discovery rate 
adjustment. Results: The study included 778 patients with anaphylaxis and 3112 
matched controls. The patients with anaphylaxis had a significantly higher 
prevalence of atopic and allergic diseases, including asthma, allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, contact dermatitis, and chronic idiopathic 
urticaria. The composite atopic disease burden was markedly higher in the 
anaphylaxis group. Selected immune-mediated and cardiovascular conditions were 
also more prevalent, although the effect sizes were generally modest and several 
associations did not remain statistically significant after a multiple-comparison 
correction. An eliciting allergen was identified in 82.4% of the patients, with drugs 
as the most frequent triggers, followed by food and insect venom. Idiopathic 
anaphylaxis accounted for 17.6% of the patients. Baseline medication utilization 
was higher among the patients with anaphylaxis, particularly for allergic, 
respiratory, and gastrointestinal therapies. Conclusion: In this nationwide adult 
cohort, individuals with anaphylaxis demonstrated a higher prevalence of atopic 
disease and modest differences in selected systemic comorbidities compared with 
matched controls. These findings describe epidemiologic associations and do not 
imply causality. Further prospective studies are warranted. 
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Abstract 

Background: Asthma is a frequent comorbidity in children with sickle cell disease 
and has been associated with an increased risk of acute complications, particularly 
vaso-occlusive crises and acute chest syndrome. However, determinants of clinical 
severity among children with sickle cell disease and confirmed asthma remain 
poorly characterized, especially in tropical settings. This study aimed to identify 
factors associated with clinical severity in this population. 

Methods: We conducted an observational study among children with sickle cell 
disease followed in French Guiana. The analysis was restricted to children with 
confirmed asthma. Clinical severity was defined as the occurrence of at least two 
hospitalizations during the 12 months preceding evaluation for vaso-occlusive 
crises and/or acute chest syndrome. Factors associated with severity were 
assessed using univariate and multivariate logistic regression analyses. 

Results: A total of 138 children with sickle cell disease and confirmed asthma were 
included, of whom 102 (73.9%) presented a severe clinical form. In multivariate 
analysis, no variable was independently associated with clinical severity. However, 
a trend toward an increased risk of severe disease was observed among children 
living in rural areas (adjusted OR = 1.94; 95% CI: 0.77-4.86), while a trend toward a 
protective effect was observed for Strongyloides stercoralis infection (adjusted OR 
= 0.18; 95% CI: 0.02-1.51). Allergic sensitization, although frequent (64.5%), was not 
associated with clinical severity after adjustment (adjusted OR = 0.66; 95% CI: 0.31-
1.44). 

Conclusion: Among children with sickle cell disease and confirmed asthma, more 
than one third experience severe clinical disease. No independent predictors of 
severity were identified. Observed trends should be interpreted cautiously and 
considered exploratory. These findings support a stratified approach to sickle cell-
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associated asthma to identify high-risk children and prevent avoidable acute 
complications. 

Copyright: © 2026 Bafunyembaka et al. This is an open access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited. 
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Abstract 

Background: Sex-specific differences in severe asthma-particularly those affecting 
women-remain underexplored, despite their potential impact on disease 
management and outcomes. A better understanding of these differences is key to 
advancing personalized and equitable care. Multiple population based cohorts have 
reported a higher prevalence of asthma in adult women than in men, underscoring 
the clinical relevance of sex based differences. 

Objective: To describe and compare sex-based clinical and pharmacological 
profiles among patients with severe asthma managed at a Severe Asthma Clinic 
(SAC) in a tertiary hospital in Spain. 

Methods: This retrospective cohort study included adult patients with severe 
asthma followed at the SAC in 2024. Clinical variables (comorbidities, pulmonary 
function, biomarkers, asthma control) and pharmacological variables (inhaled 
therapy prescriptions and adherence, rescue overuse, oral corticosteroid use, 
biologics, and comorbidity-related treatments) were analyzed using electronic 
health and pharmacy records. 

Results: A total of 223 patients were included (157 women, 66 men). Women showed 
significantly poorer asthma control (ACT 18.3 vs. 21.5, p < 0.05), lower FENO and 
IgE levels (p < 0.05), and higher rates of depression/anxiety (18.5% vs. 6.1%, p = 
0.012). Pulmonary function tests revealed higher FVC but lower FEV₁/FVC ratios in 
women (p < 0.05). Poor adherence to inhaled therapies (26.0% vs. 15.4%, p < 0.05) 
and intranasal corticosteroids (59% vs. 34.6%, p = 0.038), as well as higher oral 
corticosteroid use (20.6% vs. 15.1%, p = 0.031), were more frequent in women. 
Biologic prescription rates and rescue inhaler overuse were similar between sexes. 

Conclusions: Women with severe asthma exhibit distinct clinical and 
pharmacological profiles that warrant sex-specific approaches to improve disease 
management and outcomes. 

The Author(s). Published by S. Karger AG, Basel. 
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Abstract 

Purpose: Bronchiectasis has traditionally been characterized as a neutrophil-driven 
disease, yet emerging evidence suggested inflammatory heterogeneities. The 
prognostic significance of elevated serum immunoglobulin E (IgE) in patients 
without peripheral eosinophilia remains unclear. 

Methods: We conducted a multicenter prospective cohort study between 2017 and 
2020 across 16 institutions in Taiwan. Individuals with bronchiectasis but without 
allergic bronchopulmonary aspergillosis were included. Patients were stratified by 
baseline absolute eosinophil count (cutoff 300 /uL) and serum IgE level (≤ 100, 100-
500, > 500 IU/mL). The primary endpoint was severe exacerbations resulting in 
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hospitalization at one year. Secondary endpoints included all-cause mortality, 
distribution of sputum pathogen, imaging pattern, and lung function. 

Results: A total of 579 individuals were enrolled. Nontuberculous mycobacteria 
(10.7%) and Pseudomonas aeruginosa (9.0%) were the most commonly isolated 
microorganisms in sputum. 493 patients (85.1%) were categorized as low-eosinophil 
bronchiectasis, and 41 (7.1%) presented serum IgE levels exceeding 500 IU/mL. The 
rate of hospitalization for acute exacerbation in such group was pronouncedly 
higher than in patients with lower IgE levels (9.8% vs. 0.9% and 2.3%; P = 0.009). In 
multivariate analysis, IgE exceeding 500 IU/mL was the strongest independent 
predictor of hospitalization (adjusted odds ratio, 7.38; 95% confidence interval, 2.40-
22.7; P < 0.001). The association was particularly pronounced in female and patients 
with coexisting asthma. All-cause mortality did not differ significantly among IgE 
strata. 

Conclusion: Markedly elevated serum IgE independently predicted severe 
exacerbations resulting in hospitalization in patients with non-eosinophilic 
bronchiectasis, identifying a high-risk subgroup that may benefit from targeted 
immunomodulatory therapies. 

Keywords: Bronchiectasis; Eosinophilic; Exacerbation; Immunoglobulin E; Type 2 
inflammation. 
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Abstract 

Background: Incidence of multiple long-term conditions (MLTCs), or multimorbidity, 
is inconsistently defined and infrequently reported at whole-population level. We 
aimed to measure the MLTC incidence and progression rates, examining the 
interaction between ethnicity and socioeconomic deprivation, using routinely 
collected health-care data covering the adult population of England, UK. 

Methods: Using the National Segmentation Dataset, we measured incidence of 28 
long-term conditions, that align with the Delphi consensus for the definition of 
MLTCs in research, among adults aged 20 years and older in England between April 
1, 2022, and March 31, 2023. We defined MLTC progression rate as the incidence of 
events in which disease burden progresses through the acquisition of one or more 
long-term conditions. We measured this over a longer 6-year period, identifying 
adults aged 20 years and older acquiring their first or second long-term condition 
between April 1, 2017, and March 31, 2018, and measuring the MLTC progression 
rate to March 31, 2023. Cox proportional hazard regression was used to examine 
sociodemographic associations. 

Findings: Among 49·6 million adults between April 1, 2022, and March 31, 2023, 
conditions occurring as a first condition with the highest incidence were depression 
(1088 [95% CI 1085-1092] cases per 100 000 person-years), hypertension (885 [882-
888]), cancer (525 [522-528]), diabetes (464 [462-466]), asthma (440 [438-443]), 
osteoarthritis (394 [392-396]), coronary heart disease (252 [250-254]), and 
cerebrovascular disease (196 [194-197]). These accounted for 78·5% of all first 
conditions. Of 1 092 728 people acquiring their first and 535 661 their second 
conditions between April 1, 2017, and March 31, 2018, median follow-up time was 
5·16 years (IQR 2·58-5·50) and 4·41 years (IQR 1·33-5·41), respectively. Progression 
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rate per 100 person-years was 8·56 (95% CI 8·53-8·58) from one condition to two or 
more conditions and 13·60 (13·55-13·65) from two conditions to three or more 
conditions. Among those aged 40-49 years at baseline, the progression rate from 
two to three or more conditions (9·48 [9·36-9·60]) was 46% higher than one to two or 
more conditions (6·48 [6·42-6·53]). Proportional hazards models showed 
progression from one to two or more conditions was highest in the most deprived 
quintile (hazard ratio [HR] 1·37 [1·36-1·39]; p<0·0001 compared with least deprived) 
and the Black ethnic group (HR 1·19 [1·11-1·29]; p<0·0001 compared with the White 
ethnic group), and lower in females (HR 0·95 [0·94-0·95]; p<0·0001 compared with 
males). Negative interaction coefficients between Black ethnicity and most deprived 
quintile (index of multiple deprivation quintile 1) showed a reduced association 
between progression and deprivation within the Black ethnic group (HR 0·78 [0·72-
0·85]; p<0·0001). 

Interpretation: In this whole-population study of adults in England, eight long-term 
conditions (ie, depression, hypertension, cancer, diabetes, asthma, osteoarthritis, 
coronary heart disease, and cerebrovascular disease) account for the majority of 
the first conditions people acquire. The presence of existing conditions is 
associated with higher MLTC progression rate. Socioeconomic deprivation is 
strongly associated with progression, apart from in the Black ethnic group in which 
progression is high across all intersectional ethnicity and deprivation subgroups, 
highlighting the importance of intersectional approaches in public health policy and 
research. 
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Abstract 

Background: While early-life dog exposure and its association with subsequent 
asthma is well studied, less is known about the impact of continuous or 
discontinued exposure on asthma outcomes in children with established asthma 
and allergy. 

Objectives: We sought to estimate the association between dog exposure and long-
term asthma outcomes. 

Methods: A cohort study was conducted using Swedish national registers, following 
99,389 children aged 3-16 years at asthma and allergy diagnosis until age 19, 
emigration, death, or year 2023. Dog exposure was categorized as "continuous" 
(parental dog ownership at diagnosis and throughout follow-up), "discontinued" 
(ownership ceased sometime after diagnosis), and "no exposure." Outcomes 
included moderate-to-severe asthma (defined by treatment steps) at 2-, 4-, and 6-
year follow-up and asthma exacerbation (emergency visits and high short-acting β-2 
agonist use) throughout follow-up. 
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Results: In the cohort (median age 6.6 years; 41% female), 12.8% had continuous 
exposure and 1.2% had discontinued exposure. Compared to nonexposed, no 
association between continuous exposure and moderate-to-severe asthma was 
observed (adjusted odds ratio at 2-year follow-up: 1.00; 95% CI: 0.94-1.07); 
discontinued exposure showed similar result (adjusted odds ratio: 1.07; 95% CI: 
0.93-1.23). However, both exposure groups had increased risk of exacerbations 
(continuous exposure: adjusted hazard ratio: 1.17; 95% CI: 1.06-1.29; and 
discontinued: hazard ratio: 1.52; 95% CI: 1.15-2.00), with no significant difference 
between the groups. 

Conclusion: In children with established asthma and allergy, continuous dog 
exposure does not seem to increase the risk of moderate-to-severe asthma, but it is 
associated with a modest increased risk of exacerbations. Discontinued exposure 
does not appear to improve asthma outcomes at the population level. 

Keywords: Asthma; allergic asthma; allergy; asthma exacerbation; asthma severity; 
dog; dog exposure. 
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Abstract 

Background: Propellants currently used in pressurised metered-dose inhalers (e.g., 
HFA-134a) are being replaced by low global warming potential alternatives, 
including HFA-152a. This study aimed to assess the bronchoconstriction potential 
and the safety and tolerability of triple combination beclometasone 
dipropionate/formoterol fumarate/glycopyrronium (BDP/FF/G) HFA-152a pMDI 
compared to BDP/FF/G HFA-134a pMDI. 

Methods: Adults with moderate-to-severe controlled asthma received BDP/FF/G 
HFA-134a pMDI for a two-week run-in, then were randomised 1:2 to either continue 
the HFA-134a pMDI formulation or switch to the HFA-152a pMDI formulation, both 
for 12 weeks. The primary objective was to compare the bronchoconstriction 
potential of BDP/FF/G HFA-152a vs HFA-134a in terms of the relative change from 
pre-dose in forced expiratory volume in 1 s (FEV1) at 10 min post-dose on Day 1. 
Safety and tolerability assessments included adverse event occurrence. 

Results: Of 553 patients randomised to treatment, 539 (97.5%) completed the study 
(356/368 [96.7%] and 183/185 [98.9%] with the HFA-152a and HFA-134a formulations, 
respectively). There was no difference between the two groups for the primary 
endpoint, with an adjusted mean (95% confidence interval) HFA-152a vs HFA-134a 
difference of -1.143% (-2.769%, 0.483%). A total of 19.3% patients experienced 
adverse events with the HFA-152a formulation (71/368) compared to 27.6% with the 
HFA-134a formulation (51/185); most events with both formulations were mild or 
moderate in severity. 

Conclusions: Overall, transitioning to the low global warming potential HFA-152a 
formulation had no impact on the safety and tolerability of BDP/FF/G, with the 
positive effect on lung function comparable to the original HFA-134a formulation. 

Keywords: Asthma; Bronchoconstriction; Climate change; Formulation; Propellant; 
Triple therapy. 
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Abstract 

Cardiovascular disease (CVD) is a major comorbidity in asthma and chronic 
obstructive pulmonary disease (COPD), yet the contribution of artificial intelligence 
(AI) and machine learning (ML) to CVD risk assessment and management in these 
conditions remains insufficiently characterized. This scoping review identified the 
main original full-text studies applying AI/ML to the overlap between CVD and 
asthma or COPD for prediction, phenotyping or clinical decision support. Among 
the eleven identified studies, only one specifically addressed asthma, developing 
ML-based CVD risk prediction models from electronic health records that achieved 
good short-term discrimination but lacked external validation. The remaining 
studies focused on COPD and CVD, employing supervised learning, deep-learning 
survival analysis, natural language processing, unsupervised clustering and AI-
enabled clinical decision support. Across these investigations, COPD and related 
comorbidities consistently emerged as strong predictors of CVD events, mortality 
and adverse clinical trajectories. Unsupervised clustering revealed COPD-dominant 
heart failure phenotypes with particularly poor outcomes, while AI-derived risk 
models frequently provided superior discrimination and calibration compared with 
traditional statistical approaches. However, most studies were retrospective, largely 
reliant on structured data, limited in generalizability and rarely implemented in 
routine care. Overall, current evidence indicates substantial potential for AI/ML to 
enhance CVD risk stratification, phenotyping and management in COPD, whereas 
applications in asthma are strikingly scarce. These findings underscore a critical 
need for large-scale, prospectively evaluated and clinically integrated AI/ML 
strategies to improve detection, risk stratification and personalized management of 
CVD in patients with asthma or COPD. 

Keywords: Artificial intelligence; Asthma; COPD; CVD; Comorbidity; Machine 
learning. 
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Abstract 

Background: Uncontrolled symptomatic asthma is a substantial challenge for 
patients despite optimised treatment. Bruton's tyrosine kinase (BTK) plays a key 
part in immune cell signalling involved in airway inflammation, and its inhibition 
might improve asthma control. We aimed to explore the effects of BTK inhibition by 
oral rilzabrutinib on asthma control as well as safety in participants with moderate-
to-severe asthma with uncontrolled symptoms. 

Methods: This double-blind, placebo-controlled, phase 2 study, which was done at 
48 centres across 13 countries, enrolled people aged 18-70 years with physician-
diagnosed moderate-to-severe asthma for at least 12 months with uncontrolled 
symptoms on inhaled glucocorticoids plus a long-acting β2-adrenergic agonist. In 
two staggered cohorts, participants were randomly assigned (1:1) to rilzabrutinib 
800 mg per day orally or matching placebo (low-dose cohort), and rilzabrutinib 1200 
mg per day or matching placebo (high-dose cohort), with background therapy 
gradually withdrawn by weeks 4-9 and resumed at week 12. The primary endpoint 
was the proportion of participants with a loss-of-asthma-control (LOAC) event 
during treatment and was assessed in the modified intention-to-treat population, 
which included all randomly assigned participants who received at least one dose 
of study drug. A key secondary endpoint was asthma control assessed by the 5-
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item Asthma Control Questionnaire in the modified intention-to-treat population. 
Safety was assessed in all randomly assigned participants who received at least 
one dose of study drug. The trial was registered on 
ClinicalTrials.gov, NCT05104892. 

Findings: 310 participants were screened for eligibility, with 196 (122 female and 74 
male) randomly assigned in the low-dose cohort between Jan 6, 2022, and Feb 22, 
2023 (32 to rilzabrutinib 800 mg per day and 32 to placebo) and randomly assigned 
in the high-dose cohort between Feb 23 and Nov 14, 2023 (64 to rilzabrutinib 1200 
mg per day and 68 to placebo). Over 12 weeks, LOAC events occurred in 12 (38%) 
participants with rilzabrutinib 800 mg per day versus 16 (50%) with placebo (relative 
risk reduction 25%; absolute risk difference 12·3%; odds ratio 0·57 [95% CI 0·20-
1·61], p=0·29); and 12 (19%) with 1200 mg per day versus 20 (29%) with placebo 
(relative risk reduction 36%; absolute risk difference 8·8%; 0·58 [0·25-1·35], p=0·21). 
Asthma control improvements were observed as early as week 2 with rilzabrutinib 
compared with placebo and sustained up to week 12 without background therapy 
(least-squares mean difference -0·59 [95% CI -1·07 to -0·10], p=0·018, for the 800 mg 
per day group; -0·54 [-0·86 to -0·21], p=0·0013, for the 1200 mg per day group). The 
most frequent adverse event with rilzabrutinib was diarrhoea. No increase in 
infections was observed with either dose of rilzabrutinib. 

Interpretation: BTK inhibition with rilzabrutinib was associated with a numerical 
decrease in LOAC events that was not statistically significant. However, continued 
meaningful asthma symptom improvements over 12 weeks were observed, despite 
background therapy withdrawal, potentially identifying a novel mechanism to treat 
uncontrolled symptomatic asthma. 

Funding: Sanofi. 
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Abstract 

Small airways dysfunction (SAD) is an important treatable trait in asthma that is 
often under-recognised. It can be assessed through spirometry as forced expiratory 
flow between 25% and 75% of vital capacity however this is limited due to being 
both effort and volume dependent. Forced oscillometry technique is effort 
independent and showing to be more sensitive for SAD. We reviewed patients with 
severe uncontrolled asthma prior to commencing biologic therapy to identify the 
incidence of abnormal SAD defining values. SAD was identified in 63% of patients. 
Of the 31 patients with preserved spirometry (normal FEV1 and FEV1/FVC), only 6% 
had an impaired FEF25-75 while 29% had impaired oscillometry. This result 
highlights SAD is a common finding in severe uncontrolled asthma and that 
oscillometry is more sensitive than spirometry at identifying SAD, particularly when 
spirometry is preserved. 

Keywords: Oscillometry; Severe asthma; Small airways dysfunction; Spirometry. 
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Abstract 

Hypersensitivity pneumonitis (HP) is an immune-mediated interstitial lung disease 
triggered by repeated inhalation of organic or chemical antigens. Occupational 
exposures account for approximately 19% of all cases. Early diagnosis, 
identification of the responsible antigen(s), and immediate avoidance of exposure 
are crucial to prevent irreversible pulmonary fibrosis. However, HP often remains 
unrecognized or is misclassified as another respiratory disorder such as asthma, 
chronic obstructive pulmonary disease (COPD), or idiopathic pulmonary fibrosis. As 
a result, the causal link between symptoms and workplace exposure is frequently 
established only in advanced disease stages-or not at all. Such delays may result in 
chronic respiratory failure, occupational disability, prolonged oxygen therapy, and, 
in severe cases, lung transplantation. We report four patients in whom HP was 
ultimately recognized as an occupational disease or recommended for legal 
recognition in court. At the time of diagnosis, all cases had progressed to 
advanced, fibrotic HP, rendering both primary and secondary prevention 
impossible. In each instance, earlier identification of the occupational trigger 
followed by immediate antigen avoidance could likely have prevented the 
development of irreversible lung damage. This case series underscores the need for 
early and comprehensive pulmonary assessment, including detailed occupational 
history-taking, serologic and radiologic evaluation, and prompt referral to an 
occupational physician when HP is suspected. Close interdisciplinary collaboration 
between pulmonologists and occupational medicine specialists is essential to 
reduce diagnostic latency, prevent progression to end-stage lung disease, and 
improve clinical and socioeconomic outcomes. 
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Abstract 

Background: Up to 60% of patients with severe asthma are prescribed oral 
corticosteroids (OCS) despite their adverse effects, increased risks of long-term 
complications, and development of comorbid conditions. 

Objective: We aimed to assess the clinical and economic burden of chronic OCS 
receipt in treating asthma. 

Methods: This retrospective study included real-world data from the IQVIA 
PharMetrics Plus claims database between January 2015 and December 2019. Adult 
patients with asthma were classified into 3 non-mutually exclusive groups 
according to definition of OCS receipt: continuous (≥10 mg/d taken over 90 
days), cumulative (≥500 mg taken over 12 months), or burst (≥2 bursts taken over 12 
months). Patient demographics, OCS-related and other comorbidities, treatment 
patterns, health care resource utilization (HRU), and costs were described before 
and after patients met the definition of chronic OCS receipt. 

Results: The OCS continuous (≥10 mg/d), cumulative (≥500 mg), and burst (≥2 
bursts) groups included 1358, 43,215, and 46,774 patients, respectively. Before OCS 
receipt, continuous recipients were older and had higher comorbidity burden than 
cumulative and burst recipients. After OCS receipt, continuous recipients had 
higher OCS exposure, higher OCS comorbidity rates, higher asthma-related HRU, 
and higher asthma-related health care costs than cumulative and burst recipients. 
Respiratory medication receipt and asthma exacerbation rates were similar across 
groups, both at baseline and after identification of chronic OCS receipt. 

Conclusion: Our findings highlight increased OCS-related comorbidity, HRU, and 
economic burden after chronic OCS receipt among US patients with asthma. 

Keywords: Chronic oral corticosteroid use; asthma; clinical and economic burden; 
oral corticosteroid adverse events; oral corticosteroid treatment pattern; patients 
with uncontrolled asthma. 
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Abstract 

Objective: Although allergic rhinitis (AR) commonly co-occurs with chronic 
rhinosinusitis with nasal polyps (CRSwNP), its impact on tissue endotypes and 
prognosis remains unclear. This study examines the impact of AR on CRSwNP, 
focusing on its links to tissue eosinophilic inflammation and postoperative 
recurrence risk. 
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Study design: Retrospective cohort study. 

Setting: Tertiary referral center. 

Methods: A retrospective analysis was conducted on CRSwNP patients who 
underwent functional endoscopic sinus surgery. Based on the presence of 
comorbid AR, patients were categorized into AR and non-AR groups. Baseline 
clinical data, peripheral and tissue eosinophil levels, and prognosis were analyzed. 
Multivariate Cox regression and Kaplan-Meier survival analyses were used to 
assess associations with postoperative recurrence. 

Results: A total of 603 patients with CRSwNP were included; 202 had comorbid AR. 
Compared with non-AR patients, the AR group had higher rates of prior surgery and 
asthma and showed increased tissue eosinophil counts and percentages. During 
follow-up, patients who recurred had a higher prevalence of AR, elevated peripheral 
and tissue eosinophil levels, more prior surgery, and higher Lund-Mackay scores. 
Multivariable Cox regression and Kaplan-Meier analysis identified AR as an 
independent predictor of postoperative recurrence. Moreover, a high tissue 
eosinophil burden independently associated with recurrence; within the recurrence 
cohort, AR patients exhibited significantly higher tissue eosinophil counts and 
percentages than non-AR patients. 

Conclusion: Comorbid AR identifies a CRSwNP subgroup with marked tissue 
eosinophilia and increased risk of postoperative recurrence. It independently 
predicts earlier relapse and shorter recurrence-free survival, likely by amplifying 
local eosinophilic inflammation. 

Keywords: allergic rhinitis; chronic rhinosinusitis with nasal polyps; eosinophilic 
inflammation; postoperative recurrence. 
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Abstract 

Obesity affects more than 650 million adults worldwide, with prevalence continuing 
to rise across all age groups and continents. This trend has important implications 
for asthma: individuals with obesity have a 30-50% higher risk of developing 
asthma, and obesity is highly prevalent among people with established disease. 
Mean Body Mass Index (BMI) in clinical trials and registries of adults with asthma 
consistently ranges from 28-30 kg·m-2, with up to 70% of patients being overweight 
or obese. These numbers highlight obesity as one of the most common 
comorbidities in asthma, consistently associated with poorer asthma control and a 
higher risk of exacerbations. Although obesity-associated asthma is often 
described as Type-2 (T2)-low phenotype, it is increasingly recognized as a 
heterogeneous condition not restricted to a single phenotype. Excess adiposity 
influences asthma through multiple mechanisms, including dysregulated adipokine 
signaling, impaired ILC2-eosinophil-macrophage crosstalk in adipose tissue, 
systemic low-grade inflammation, metabolic dysfunction, and mechanical effects on 
lung volumes. This diversity complicates diagnosis, endotyping, and treatment 
stratification. Obesity should therefore be considered a treatable trait in asthma. 
Weight reduction - through lifestyle interventions, pharmacotherapy, or bariatric 
surgery - improves symptoms, lung function, and exacerbation risk across both T2-
high and T2-low asthma. Importantly, patients with obesity experience similar 
reductions in exacerbations with anti-T2 biologics as their lean counterparts, 
though improvements in symptoms and lung function are variable. Future research 
should prioritize randomized, placebo-controlled trials evaluating GLP-1 and dual 
GLP-1/GIP-agonist therapies specifically in patients with asthma and obesity, and 
elucidate how obesity modifies inflammatory endotypes and treatment responses. 
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Abstract 

Purpose of review: The respiratory community faces an urgent need to reduce the 
environmental impact of care as the wider climate crisis threatens to worsen 
airways disease worldwide. Inhalers contribute a disproportionate share of 
healthcare emissions because of the hydrofluorocarbon (HFC) propellants in 
pressurized metered-dose inhalers (pMDIs). We already have effective, low-carbon, 
per- and polyfluoroalkyl substances (non-PFAS) options; particularly dry-powder 
inhalers (DPIs). This review summarizes recent developments in propellant 
technology and evidence on optimizing asthma care to improve outcomes while 
lowering emissions. 

Recent findings: Life-cycle studies confirm that pMDI emissions are dominated by 
propellant released during use, whereas DPIs have far lower footprints. New global 
warming potential (low-GWP) propellants are in advanced development, and the first 
inhaler using HFO-1234ze(E) has recently been licensed in the UK. Emerging clinical 
and prescribing data show that optimized therapy, particularly strategies that 
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incorporate low-carbon inhalers, can reduce short-acting beta-agonist (SABA) over-
reliance, exacerbations, and per-patient emissions. Guideline-driven, health-system 
approaches using prescribing data and formulary design can accelerate 
sustainable, evidence-based inhaler use. 

Summary: The most immediate path to reducing inhaler-related emissions is to 
optimize asthma care while prioritizing low-carbon devices where appropriate. As 
low-GWP pMDIs enter the market, careful planning will be needed to ensure reliable, 
affordable access to pMDIs is maintained or improved globally, particularly in low- 
and middle-income countries. 

Keywords: asthma; carbon footprint; inhalers; propellants; sustainable prescribing. 
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• DOI: 10.1097/MCP.0000000000001254 

Abstract 

Purpose of review: In this review, we discuss the under-recognition of harms 
associated with corticosteroid overuse in asthma and highlight the concept of 
corticosteroid stewardship as an approach to address these harms. 

Recent findings: Adverse health effects of chronic systemic steroids to treat asthma 
are well known in the medical community. There is less familiarity with recent data 
showing similar harms from repeated short courses of systemic corticosteroids 
(SCS) to treat asthma flares and long-term use of high dose inhaled corticosteroids 
(ICS). In this review, we summarize recent advances in our knowledge of adverse 
effects of corticosteroid overuse in asthma, highlight recent calls for corticosteroids 
stewardship in asthma care, and describe effective systems-based strategies used 
to reduce corticosteroid overuse in asthma. 

Summary: Those involved in primary care, acute care, and specialty care of asthma 
may use this review for an updated understanding of corticosteroid associated 
harms, and as a guide to both individual practitioner and health systems-based 
approaches to corticosteroid stewardship. 

Keywords: asthma treatment; corticosteroid stewardship; corticosteroids side 
effects. 
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Abstract 

Purpose of review: The application of GLP-1 receptor agonists as metabolic 
modulators is one the most exciting and advancing areas in medicine today. Early 
studies suggest a positive signal in asthma care in both obese and nonobese 
patients highlighting their multimodal utility across multiple disease phenotypes. 

Recent findings: Asthmatic patients living with obesity are more likely to experience 
poor disease control, higher exacerbation rates and poor response to conventional 
asthma therapies. While weight loss interventions have repeatedly shown benefits 
in these patients, recent studies demonstrate that modulating insulin resistance 
may lead to improvement of asthma control, independent of weight. Recent 
translational/mechanistic/observational studies and meta-analyses provide a basis 
for pursuing GLP1RAs as putative asthma add-on therapies. This represents a novel 
area of treatment at the overlap between the inflammatory and metabolic nexus, 
potentially leading to better outcomes in uncontrolled asthma. 

Summary: GLP-1RAs are receiving attention as potentially exciting therapies for 
treatment of asthma patients with comorbid obesity and/or diabetes mellitus; 
however, the exact mechanisms underpinning their utility in these cohorts are 
poorly understood. Further randomised controlled and pragmatic trials are needed 
to define their potential benefits/harms, mechanisms of action and where GLP1RAs 
might fit into existing treatment pathways for uncontrolled asthma. 

Keywords: GLP1-RAs; airway inflammation; metabolic dysregulation; obesity. 

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved. 

• 76 references 

Supplementary info 

Publication types, MeSH terms, SubstancesExpand 

Full text links 

 

Proceed to details  

Cite 

https://pubmed.ncbi.nlm.nih.gov/41664500/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=O%27Brien+H&cauthor_id=41664500
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-29-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-29-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Franciosi+AN&cauthor_id=41664500
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-29-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-29-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Butler+MW&cauthor_id=41664500
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-29-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-29-full-view-affiliation-2
https://doi.org/10.1097/mcp.0000000000001249
https://pubmed.ncbi.nlm.nih.gov/41664500/#references
https://pubmed.ncbi.nlm.nih.gov/41664500/
https://doi.org/10.1097/MCP.0000000000001249
https://libkey.io/libraries/2561/pmid/41664500


30 

Observational Study 

  

Lancet Infect Dis 

•  

•  

•  

. 2026 May;26(5):522-534. 

 doi: 10.1016/S1473-3099(25)00742-X. Epub 2026 Jan 12. 

Impact of universal nirsevimab prophylaxis in infants on hospital and primary care 
outcomes across two respiratory syncytial virus seasons in Galicia, Spain (NIRSE-
GAL): a population-based prospective observational study 

Josefina L Razzini 1, Iago Giné-Vázquez 2, Jing Jin 3, María-Isolina Santiago-
Pérez 4, Olaia Pérez-Martínez 4, María-Teresa Otero-Barrós 4, Nuria Suárez-
Gaiche 4, Rolf Kramer 3, Leticia Platero-Alonso 3, Rosa-María Álvarez-Gil 5, Olga-María 
Ces-Ozores 5, Victoria Nartallo-Penas 5, Susana Mirás-Carballal 5, Marta Piñeiro-
Sotelo 4, Juan-Manuel González-Pérez 6, Carmen Rodríguez-Tenreiro-
Sánchez 2, Ángela Manzanares-Casteleiro 1, Ana Dacosta-Urbieta 7, Cintia Álvarez-
Smith 1, Irene Rivero-Calle 1, Antonio Salas 8, Carmen Durán-Parrondo 9, Narmeen 
Mallah 10, Federico Martinón-Torres 11 

Affiliations Expand 

• PMID: 41539320 

  

• DOI: 10.1016/S1473-3099(25)00742-X 

Erratum in 

• Correction to Lancet Infect Dis 2026; 26: 522-34. 

[No authors listed]Lancet Infect Dis. 2026 May;26(5):e213. doi: 10.1016/S1473-
3099(26)00185-4.PMID: 42031445 No abstract available. 

Abstract 

Background: Real-world evidence on nirsevimab impact beyond the first season 
when given under universal immunisation programmes is emerging. We aimed to 
assess the medium-term impact of universal infant respiratory syncytial virus (RSV) 
prophylaxis with nirsevimab across inpatient and outpatient settings during two 
consecutive RSV seasons. 

Methods: NIRSE-GAL is an ongoing, population-based, prospective, longitudinal 
study in Galicia, Spain. For this study, we included all infants eligible for nirsevimab 
in the 2023-24 RSV campaign in Galicia, followed up from their first RSV season 
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(2023-24) until the end of their second RSV season (2024-25). The primary endpoint 
was RSV-related lower respiratory tract infection (LRTI) hospitalisation. Secondary 
endpoints were LRTI hospitalisation, acute bronchitis or bronchiolitis 
hospitalisation, pneumonia admissions, all-cause hospitalisations, and primary 
health-care outcomes (acute bronchitis or bronchiolitis, wheezing or asthma, LRTI, 
respiratory infections, acute otitis media, and all otitis diagnoses). The first 
recurrences of these endpoints were also assessed as secondary endpoints. Impact 
was estimated by Poisson regression models using weekly incidence rates of 
historical non-pandemic seasons (2017-18 to 2022-23) as comparators, adjusted for 
RSV seasonality, and evaluated across three follow-up periods: the first RSV 
season, the second RSV season, and up to 18 months. This study is registered with 
ClinicalTrials.gov, NCT06180993. 

Findings: Of 12 492 eligible infants, 11 796 received nirsevimab (94·4% coverage). 
Compared with historical cohorts, RSV-related LRTI hospitalisations decreased by 
85·9% (95% CI 80·2-90·0) in the first season and 55·3% (22·5-74·3) in the second, 
with an estimated 123 infants needing to be immunised to prevent a second-season 
admission. First LRTI hospitalisations decreased by 59·8% (46·5-69·8) in the first 
season and 48·1% (33·1-59·7) up to 18 months. Acute bronchitis or bronchiolitis 
admissions decreased by 59·0% (37·9-72·9) in the first season and 58·7% (40·6-71·3) 
up to 18 months. All-cause hospitalisation declined by 20·3% (3·1-34·4) in the first 
season, with no significant reduction thereafter. First recurrent admissions in the 
second season decreased by 78·2% (25·6-93·6) for RSV-related LRTI, 62·4% (30·9-
79·6) for LRTI, and 76·9% (5·3-94·4) for acute bronchitis or bronchiolitis. First 
outpatient visits declined during the first season by 30·8% (17·5-41·9) for bronchitis 
or bronchiolitis, 33·4% (21·6-43·4) for LRTI, and 27·7% (14·9-38·5) for wheezing or 
asthma. First recurrent outpatient visits also declined, by 52·5% (39·7-62·6) for acute 
bronchitis or bronchiolitis, 28·2% (17·8-37·3) for wheezing or asthma, and 47·3% 
(35·3-57·2) for LRTI. 

Interpretation: Universal infant nirsevimab prophylaxis markedly reduced RSV-
related hospitalisations and outpatient morbidity, with sustained reductions in RSV-
related LRTI hospitalisations into the second season and no signal of adverse shift 
in RSV morbidity. These findings provide robust population-level evidence that 
could be valuable for infant immunisation policies and cost-effectiveness models. 

Funding: Sanofi and AstraZeneca. 

Translation: For the Spanish translation of the abstract see Supplementary 
Materials section. 

Copyright © 2026 Elsevier Ltd. All rights reserved, including those for text and data 
mining, AI training, and similar technologies. 
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Abstract 

Objective: Differentiating between asthma and chronic obstructive pulmonary 
disease (COPD) and treating them correctly is challenging because their symptoms 
overlap and current diagnostic methods are inadequate. We explored the potential 
of integrating breath metabolomics with sputum inflammatory phenotyping to 
enhance the discrimination and characterization of respiratory diseases. 

Methods: Exhaled breath samples were gathered from 74 participants (35 with 
asthma, 39 with COPD), and sputum samples were examined for eosinophil and 
neutrophil counts. Orthogonal partial least squares-discriminant analysis (OPLS-
DA), logistic regression, and principal component analysis (PCA) were used for the 
identification of significant volatile organic compounds (VOCs) that discriminate 
between the diseases, and to determine their relationship to disease state and 
inflammatory classifications. 

Results: Breath metabolomics effectively distinct asthma from COPD with 93.2% 
accuracy, identifying 10 important VOC biomarkers. Significantly, predicting sputum 
eosinophilia and neutrophilia phenotypes using established thresholds was more 
accurate (80.6%-90.5%, AUROC 0.67-0.91) compared to directly differentiating the 
diseases, where each inflammatory subtype presented its own VOC profile. Specific 
biomarkers, such as allyl methyl sulfide, epizonarene, and camphor, were identified 
as potential indicators of disease status and inflammatory subtypes. 

Conclusion: Using breath metabolomics in conjunction with sputum inflammatory 
phenotyping shows promise in effectively distinguishing between asthma and 
COPD, as well as identifying inflammatory subtypes, which can aid in creating 
personalized treatment strategies. 

Keywords: Asthma; breath metabolomics; chronic obstructive pulmonary disease; 
personalized medicine; sputum inflammatory phenotyping. 
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Abstract 

Background: A subset of patients with asthma develops persistent airflow limitation 
(PAL) despite optimal treatment. The role of small airways dysfunction (SAD) in this 
phenotype, and its relationship with symptoms, remains incompletely understood. 

Objectives: To assess small airways function in asthmatic patients with PAL and 
compare it with patients with fully reversible asthma and with COPD; and to explore 
correlations between small airway indices and patient-reported outcomes. 

Methods: We enrolled 60 patients (20 with asthma and PAL, 20 with fully reversible 
asthma, 20 with COPD) matched for age, sex, and pre-bronchodilator FEV1. Small 
airways function was evaluated using impulse oscillometry (IOS; R5-R20) and 
single-breath nitrogen washout test (SBNWT; dN2). Patients completed a daily 
symptom diary (dyspnea, cough, sputum, and rescue medication use) over four 
weeks. 

Results: Compared with fully reversible asthma, asthmatic patients with PAL 
showed significantly higher dN2 and R5-R20 values, though less pronounced than 
in COPD. SAD (R5-R20 > 0.07 kPa·L-1·s) was present in all COPD patients, 79% of 
PAL patients, and 37% of reversible asthma patients (p < 0.001). In PAL, R5-R20 
correlated strongly with dyspnea scores (r = 0.64, p < 0.001). In reversible asthma, 
R5-R20 correlated with cough and rescue medication use, whereas in COPD, 
symptoms were primarily related to residual volume. 

Conclusions: Small airways dysfunction is highly prevalent in asthmatic patients 
with PAL and significantly contributes to daily symptom burden. Its intermediate 
severity between COPD and reversible asthma suggests that SAD plays a central 
role in the pathogenesis of fixed obstruction, suggesting a potential role for 
targeted diagnostic and therapeutic strategies. 

Keywords: COPD; Small airways; abnormalities; asthma; function. 
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Abstract 

Introduction: Chronic conditions associated with COVID-19 hospitalization were 
identified early in the pandemic when underlying population immunity was low. 
Updated information on risk factors for COVID-19 hospitalization is needed. 

Methods: Surveillance and cross-sectional survey data were combined to compare 
COVID-19 hospitalization rates in adults aged ≥18 years with and without 9 chronic 
conditions in 98 counties across 13 states. Hospitalization counts were obtained 
from the COVID-19-associated Hospitalization Surveillance Network. The adult 
population with and without chronic conditions was estimated from U.S. Census 
data and the Behavioral Risk Factor Surveillance System. Adjusted rate ratios were 
estimated using Poisson regression with Monte Carlo simulation, adjusting for age 
group, sex, and race and ethnicity. 

Results: From October 2022 through September 2023 (2022-2023), COVID-19 
hospitalization rates were greater among adults with chronic kidney disease 
(adjusted rate ratio [95% uncertainty interval]=4.5 [3.4-5.9]), diabetes (2.2 [1.7-2.8]), 
stroke (2.1 [1.5-2.9]), severe obesity (2.0 [1.5-2.8]), coronary artery disease (2.0 [1.5-
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2.5]), chronic obstructive pulmonary disease (1.9 [1.5-2.5]), smoking (1.5 [1.2-2.0]), 
and asthma (1.5 [1.1-2.0]) than among adults without a given condition. Nonsevere 
obesity was not associated with increased risk. Hospitalization rates were 18.0 
times higher among adults aged ≥75 years than among those aged 18-49 years. 
Hospitalized adults in 2022-2023 were more likely to be aged ≥75 years or to have ≥3 
chronic conditions than in earlier seasons (2020-2022). 

Conclusions: Of 9 chronic conditions assessed, 8 were associated with increased 
risk of COVID-19 hospitalization; risk varied by condition and age. Older age was 
the strongest risk factor. Findings can guide prevention and treatment by 
identifying populations at greatest risk of COVID-19 hospitalization. 

Published by Elsevier Inc. 

Supplementary info 

MeSH termsExpand 

Full text links 

 

Proceed to details  

Cite 

34 

Multicenter Study 

  

J Eur Acad Dermatol Venereol 

•  

•  

•  

. 2026 May;40(5):841-855. 

 doi: 10.1111/jdv.70080. Epub 2025 Oct 13. 

Safety and efficacy of nemolizumab for atopic dermatitis up to 2 years in open-label 
extension study 

Matthias Augustin 1, Marie Tauber 2, Robert Sidbury 3, Jonathan I Silverberg 4, Kim A 
Papp 5 6, Diamant Thaçi 7, Marjolein S De Bruin-Weller 8, Adam Reich 9, Ketty 
Peris 10 11, Kirk Barber 12, Ryszard Galus 13 14, Andrzej Kaszuba 15, Matthew 
Zirwas 16, Walter K Nahm 17, Gretel Trullenque 18, Laura Maintz 19 20, Sady 
Alpizar 21, Sang Wook Son 22, Vivian Laquer 23, Linda Stein Gold 24, Soo Yeon 
Cheong 25, Anna Ryzhkova 26, Agnes Drahos 27, Liliana Ulianov 27, Christophe 
Piketty 26 

Affiliations Expand 

https://pubmed.ncbi.nlm.nih.gov/41423029/
https://pubmed.ncbi.nlm.nih.gov/41081535/
https://pubmed.ncbi.nlm.nih.gov/41081535/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Augustin+M&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tauber+M&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sidbury+R&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Silverberg+JI&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Papp+KA&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Papp+KA&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tha%C3%A7i+D&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=De+Bruin-Weller+MS&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Reich+A&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Peris+K&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Peris+K&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Barber+K&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Galus+R&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kaszuba+A&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Zirwas+M&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Zirwas+M&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Nahm+WK&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Trullenque+G&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-18
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Maintz+L&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-19
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-20
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alpizar+S&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alpizar+S&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-21
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Son+SW&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-22
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Laquer+V&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-23
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gold+LS&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-24
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cheong+SY&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cheong+SY&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-25
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ryzhkova+A&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-26
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Drahos+A&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-27
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ulianov+L&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-27
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Piketty+C&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Piketty+C&cauthor_id=41081535
https://pubmed.ncbi.nlm.nih.gov/?term=42067539%2C42067210%2C42062082%2C42061700%2C42058161%2C42055910%2C42055854%2C42055592%2C42050841%2C42050834%2C42048365%2C42048306%2C42046063%2C42045978%2C42045520%2C42020088%2C42011427%2C41951188%2C41941973%2C41936356%2C41936355%2C41887372%2C41845945%2C41768097%2C41733103%2C41713950%2C41670025%2C41664503%2C41664500%2C41539320%2C41510796%2C41504313%2C41423029%2C41081535&filter=dates.2026%2F4%2F27-2026%2F5%2F3&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-34-full-view-affiliation-26
https://linkinghub.elsevier.com/retrieve/pii/S0749-3797(25)00695-6
https://libkey.io/libraries/2561/pmid/41423029


• PMID: 41081535 

  

• PMCID: PMC13109752 

  

• DOI: 10.1111/jdv.70080 

Abstract 

Background: Atopic dermatitis (AD) is a common, chronic, relapsing, pruritic, 
neuroimmune skin disease, requiring long-term symptom control. 

Objectives: The ARCADIA long-term extension (LTE) study evaluates nemolizumab 
safety and efficacy in ≥12-year-old patients with moderate-to-severe AD up to 200 
weeks. 

Methods: Patients from previous nemolizumab AD trials (Phase 2/3) or newly 
recruited adolescents with moderate-to-severe AD were enrolled. A background 
regimen of topical corticosteroids with/without topical calcineurin inhibitors was 
permitted based on disease control. Long-term safety was the primary endpoint. 
Efficacy assessments were secondary endpoints, including the proportion of 
patients achieving Investigator's Global Assessment (IGA) 0/1 (clear/almost clear), 
Eczema Area and Severity Index (EASI)-75 (75% improvement from lead-in baseline 
in EASI), Visual Analogue Scale (VAS) Pruritus and VAS sleep loss ≥4-point 
improvement from lead-in baseline and quality of life. Observed data up to Week (W) 
104 are presented for patients with previous nemolizumab experience (PNE) and no 
previous nemolizumab experience (NNE) at LTE baseline. 

Results: At interim analysis data cut-off (21 July 2024), 1062 of 1901 patients 
completed W104. Exposure to nemolizumab in this study was equal across cohorts. 
The majority (92.6%) of treatment-emergent adverse events (TEAEs) were 
mild/moderate in severity; only 22.1% were considered related to nemolizumab. The 
most common (≥5.0%) TEAEs were COVID-19 (19.6%), nasopharyngitis (19.5%), 
atopic dermatitis (18.1%), upper respiratory tract infection (12.7%), headache (6.5%) 
and asthma (5.5%). At LTE baseline, the proportion of PNE and NNE patients was 
IGA 0/1: 27.1% and 17.1%; EASI-75: 38.8% and 25.8%; VAS Pruritus ≥4-point 
improvement: 58.7% and 31.6%; and VAS sleep loss ≥4-point improvement: 52.9% 
and 31.6%, respectively. At W104, this proportion was IGA 0/1: 62.6% and 58.2%; 
EASI-75: 88.2% and 85.4%; VAS Pruritus ≥4-point improvement: 87.2% and 82.0%; 
and VAS sleep loss ≥4-point improvement: 70.8% and 68.9%, respectively. 

Conclusions: Continuous nemolizumab treatment was well-tolerated through W104 
with clinically meaningful improvements in AD signs and symptoms and patient-
reported outcomes. 

Trial registration: NCT03989206: 
https://clinicaltrials.gov/search?term=NCT03989206; EUDRACT number: 2019-
001889-15. Data available upon request: clinical.studies@galderma.com. 

Keywords: IL‐31; Pruritus; adolescent; adult; atopic dermatitis; nemolizumab. 

Plain language summary 

https://pmc.ncbi.nlm.nih.gov/articles/PMC13109752/
https://doi.org/10.1111/jdv.70080
http://clinicaltrials.gov/show/NCT03989206


Atopic dermatitis, also known as eczema, is a common long‐lasting condition that 
causes itchy, inflamed and irritated skin. It often comes and goes and can have a 
big impact on well‐being with severe itch, skin pain, sleep deprivation, anxiety and 
depression. The world‐wide ARCADIA long‐term extension study followed 1901 
patients with atopic dermatitis aged 12 years and older for up to 2 years to learn if 
nemolizumab, a medicine that stops itching and skin inflammation, was safe to use 
and improved atopic dermatitis and patient well‐being. Patients in the study 
received nemolizumab injections every 4 weeks, along with other skin creams or 
ointments. The study included patients who had never used nemolizumab before, 
and patients who had used nemolizumab in earlier studies. The researchers found 
that common adverse effects included cold‐like symptoms, worsening of atopic 
dermatitis, headaches and worsening of asthma. Most adverse effects were mild or 
moderate. 75% of adverse effects were unrelated to treatment with nemolizumab. 
After 2 years of treatment with nemolizumab, around 60% of patients had skin that 
was clear or almost clear of atopic dermatitis, and over 85% of patients had less 
severe atopic dermatitis. Over 80% of patients felt less itchy. Around 70% of 
patients slept better, and over 90% of patients said that atopic dermatitis had no or 
minimal impact on their well‐being. Nemolizumab appears to be a safe and effective 

long‐term treatment for atopic dermatitis. It can help clear the skin, reduce itching 

and improve sleep and well‐being. 
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Systemic endothelial activation and eosinophilic inflammation in pediatric allergic 
rhinitis: diagnostic value of endocan and eosinophil-derived neurotoxin 
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Abstract 

Objective biomarkers that reflect systemic inflammation in pediatric allergic rhinitis 
to support clinical diagnosis. We aimed to evaluate serum levels of endocan (a 
marker of endothelial activation) and eosinophil-derived neurotoxin (EDN; reflecting 
eosinophil degranulation) in children with AR and investigate their diagnostic 
performance and associations with disease severity and conventional inflammatory 
markers. In this prospective case-control study, 85 children with AR and 67 healthy 
controls were enrolled. Serum endocan and EDN were measured via sandwich 
ELISA. Primary outcomes included group comparisons of biomarker levels and their 
diagnostic accuracy determined by receiver operating characteristic (ROC) curve 
analysis. Serum endocan and EDN levels were significantly elevated in children with 
AR compared to controls (both p < 0.001). Both biomarkers demonstrated high 
diagnostic performance, with an area under the curve (AUC) of 0.931 for endocan 
and 0.929 for EDN, showing greater diagnostic accuracy than absolute eosinophil 
counts (AUC, 0.871). Endocan and EDN showed a strong intercorrelation (r = 0.88, p 
< 0.001) and significant positive correlations with total IgE and eosinophil counts. 
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However, no significant associations were observed between these biomarkers and 
disease severity, symptom control scores, or allergen sensitization patterns. 

Conclusions: Serum endocan and EDN are significantly elevated in children with AR 
and demonstrate high diagnostic discrimination in this cohort. These findings 
suggest that endocan and EDN may serve as promising complementary biomarkers 
for the objective assessment of allergic inflammation in children, although further 
multicenter studies are needed to confirm their clinical utility. 

What's known: • Allergic rhinitis (AR) is common in childhood and involves 
systemic inflammatory pathways; however, objective biomarkers to support 
diagnosis in pediatric practice remain limited. • Endocan and eosinophil-derived 
neurotoxin (EDN) reflect endothelial activation and eosinophil degranulation, 
respectively, and have been studied in other atopic and inflammatory conditions. 

What is new: • This study concurrently evaluates serum Endocan and EDN in 
children with AR in a prospective case-control design. • Both biomarkers 
demonstrated high discriminatory performance (AUC∼ 0.93 in this cohort) and 
showed greater diagnostic accuracy than absolute eosinophil counts . • Endocan 
and EDN are largely independent of generalized systemic inflammatory indices 
(NLR, SII, SIRI), supporting specificity for the endothelial- eosinophilic axis in 
pediatric AR. 

Keywords: Allergic rhinitis; Endocan; Endothelial activation; Eosinophil-derived 
neurotoxin; Eosinophilic inflammation. 
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Abstract 

Recent advances in biological therapies, small molecules and allergen-specific 
immunotherapy are reshaping the management of immunoallergic diseases, 
progressively shifting therapeutic goals from short-term disease control toward the 
possibility of achieving sustained clinical remission. Despite increasing evidence 
across multiple conditions, a universally accepted and disease-transversal 
definition of clinical remission (CR) remains lacking. In this review we propose a 
comprehensive framework for defining clinical remission across a broad spectrum 
of immune-mediated diseases traditionally managed in Allergy and Clinical 
Immunology practice, including asthma, allergic rhinitis, chronic rhinosinusitis with 
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nasal polyps, chronic urticaria, atopic dermatitis, mastocytosis, food allergy, and 
eosinophilic esophagitis. Clinical remission is defined as a sustained state of 
absence of clinically relevant disease manifestations, independently of underlying 
biological activity; suppression of inflammatory pathways and normalization of 
biomarkers define biological remission, which may coexist with, but is not required 
for, clinical remission. We introduce the 3D-CR model, a pragmatic, disease-
adaptable framework integrating 3 complementary domains - clinical, biological, 
and functional - to characterize remission states as complete, partial, or absent. 
Building on this model, we propose the Allergic Disease Remission Score (ADReS) 
as a modular tool designed to support standardized assessment, longitudinal 
follow-up, and cross-disease comparison in clinical trials and real-world settings. 
These tools are intended as conceptual and research instruments rather than 
prescriptive algorithms for individual therapeutic decision-making. Finally, we 
outline a World Allergy Organization call to action advocating for a harmonized 
global approach to defining, measuring, and implementing clinical remission as a 
meaningful treatment target. Establishing standardized remission endpoints has the 
potential to improve patient outcomes, facilitate precision medicine strategies, 
enhance comparability across studies, and reduce heterogeneity in clinical research 
and practice worldwide. 

Keywords: Allergic diseases; Biological therapy; Precision medicine; Remission; 
Treatment outcome; Type 2 inflammation; World allergy organization. 
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Abstract 

Background: Hospitalizations due to moderate to severe asthma exacerbations in 
children present significant challenges for health systems and families. Identifying 
factors affecting duration of hospitalization (DOH) is crucial for optimizing asthma 
management and reducing morbidity. 

Objective: To investigate demographic and clinical factors associated with 
prolonged DOH in children hospitalized due to moderate to severe asthma 
exacerbations. 

Methods: This prospective cohort study included 159 children aged 5-18 years 
hospitalized with moderate to severe asthma exacerbations in a tertiary children's 
hospital between January 1, 2024, and December 31, 2024. The severity of asthma 
exacerbations was classified using the Global Asthma Initiative criteria, and length 
of hospital stay was divided into two groups according to the University of 
California, San Francisco Consensus Guidelines for Inpatient Treatment of Asthma 
Patients: short-term hospital stay (≤72 hours) and long-term hospital stay (>72 
hours). Demographic, clinical, and laboratory data were obtained from an electronic 
medical record system. 

Results: Of 159 patients (52.8% female, median age 8 [IQR: 6-12]), 34% experienced 
a short-term hospital stay and 66% experienced a long-term hospital stay. The 
determinants of longer hospital stay, as determined by multivariate regression 
analysis, were weekend hospital stays (OR: 4.564,p = 0.004), number of 
exacerbations requiring systemic steroid treatment in the past year (OR:1.620,p = 
0.012), and time spent at home before hospital admission (OR: 1.069,p < 0.001). 
Additionally, female gender, tobacco exposure, obesity, polysensitivity, 
concomitant allergic rhinitis, rhinovirus infection, and non-adherence to treatment 
were also significantly associated with longer hospital stays. 

Conclusion: This study demonstrated that prolonged hospital stay in children 
experiencing moderate to severe asthma attacks was associated with female 
gender, environmental tobacco exposure, obesity, previous severe exacerbations, 
medication non-compliance, weekend hospitalizations, and multiple sensitivities. 
Early diagnosis, patient education, and environmental control measures through 
multidisciplinary approaches are essential to reduce hospital stay and improve 
quality of life. 

Keywords: Asthma; Asthma Exacerbation; Hospitalization; Length of Stay; Risk 
Factors. 
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Abstract 

Purpose: This expert point of view discusses why allergen-specific immunotherapy 
(AIT) should be considered earlier in the management of allergic rhinitis and 
asthma, highlighting a shift from its traditional use as a last-line add-on therapy 
toward a more proactive, disease-modifying intervention in carefully selected 
patients. 

Recent findings: Large real-world datasets, including the REACT program and the 
EfficAPSI study, show that adding AIT to standard care in patients with allergic 
rhinitis, with or without mild-to-moderate asthma, is associated with sustained 
reductions in pharmacologic treatment needs, fewer severe asthma exacerbations, 
and lower healthcare utilization over long-term follow-up. Pediatric and adolescent 
analyses suggest that starting AIT earlier in life enhances these benefits, supporting 
the concept of a "window of opportunity" during which immune modulation may 
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prevent or delay asthma onset and limit new sensitizations, in line with the notion of 
the allergic march. 

Summary: The accumulating real-world evidence that early AIT can alter the natural 
history of allergic airway disease provides a strong rationale to reposition AIT 
within clinical algorithms, moving it from a rescue option for pharmacologic failures 
to an earlier, integrated disease-modifying strategy. Earlier use of AIT, alongside 
optimized pharmacotherapy, may improve long-term control, reduce progression to 
severe asthma, with important implications for patients and health-care systems. 

Keywords: allergen immunotherapy; allergic rhinitis; asthma; disease modification; 
early intervention. 
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Abstract 

Background: Anaphylaxis is a severe systemic hypersensitivity reaction that occurs 
in diverse clinical contexts. Its broader comorbidity profile in population-based 
settings has not been well characterized. Objective: The objective was to evaluate 
the prevalence and spectrum of comorbid diseases in patients with anaphylaxis 
compared with matched controls in a nationwide population. Methods: We 
conducted a retrospective population-based matched case-control study by using 
electronic health record data from a nationwide health maintenance organization in 
Israel between 2001 and 2024. Anaphylaxis cases were confirmed by manual chart 
review according to World Allergy Organization criteria with documented 
epinephrine treatment. The controls were matched on age, sex, and calendar time, 
and had no history of anaphylaxis. Baseline comorbidities documented at least 3 
months before the index date were analyzed by using conditional logistic 
regression. Multiple comparisons were addressed by using false discovery rate 
adjustment. Results: The study included 778 patients with anaphylaxis and 3112 
matched controls. The patients with anaphylaxis had a significantly higher 
prevalence of atopic and allergic diseases, including asthma, allergic rhinitis, 
allergic conjunctivitis, atopic dermatitis, contact dermatitis, and chronic idiopathic 
urticaria. The composite atopic disease burden was markedly higher in the 
anaphylaxis group. Selected immune-mediated and cardiovascular conditions were 
also more prevalent, although the effect sizes were generally modest and several 
associations did not remain statistically significant after a multiple-comparison 
correction. An eliciting allergen was identified in 82.4% of the patients, with drugs 
as the most frequent triggers, followed by food and insect venom. Idiopathic 
anaphylaxis accounted for 17.6% of the patients. Baseline medication utilization 
was higher among the patients with anaphylaxis, particularly for allergic, 
respiratory, and gastrointestinal therapies. Conclusion: In this nationwide adult 
cohort, individuals with anaphylaxis demonstrated a higher prevalence of atopic 
disease and modest differences in selected systemic comorbidities compared with 
matched controls. These findings describe epidemiologic associations and do not 
imply causality. Further prospective studies are warranted. 
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Abstract 

Background: Pediatric atopic dermatitis (AD) is the most common inflammatory 
disease of childhood and is closely linked to the subsequent development of food 
allergy, asthma, and rhinitis. There is currently limited insight into the occurrence of 
AD and allergic comorbidity in early childhood according to gestational maturity. 

Objectives: To investigate the occurrence of AD, food allergy, asthma, and rhinitis 
in term and preterm children from birth to age 4-5 years. 

Methods: A prospective birth cohort of 389 children (261 term, 128 preterm) was 
followed from birth to 4-5 years. Clinical visits were conducted at birth, 2 months, 
and 12 months, with additional visits for skin signs of AD during the first two years. 
At age 4-5 years, parents completed a structured telephone interview. We compared 
the prevalence, age at onset, and persistence of AD and allergic comorbidities 
between preterm and term children using Mann-Whitney U and Fisher's exact tests. 

Results: The overall prevalence of AD was 29.6% at age 2 years and 33.0% at 4-5 
years. Preterm children had a lower prevalence of AD (19.2% vs. 39.8%, p < 0.0001), 
later AD onset (median 12.0 vs. 7.5 months, p < 0.01), milder disease severity 
(median EASI 1.4 vs. 4.8, p < 0.01), and less persistent AD (11.5% vs. 19.9%, p < 
0.0001) than term children. Among children born preterm and term, the prevalence 
of food allergy, asthma, and rhinitis at ages 4-5 years was 1.6% vs. 3.1%, 20.0% vs. 
13.0%, and 6.2% vs. 4.6%, respectively. No preterm children with AD (n=25) 
developed food allergies within 4-5 years compared to 6.7% among term-born 
children, whereas asthma prevalence was higher among preterm children with AD 
(36.0%) compared to term children with AD (17.3%) (p=0.05). 

Conclusion: In this cohort, preterm birth was associated with a lower observed 
incidence of AD, with later onset and a milder and less persistent disease course. 
Among children with AD, those born preterm had no food allergy and a higher 
prevalence of asthma compared with term-born children. 
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Abstract 

Purpose of review: The usefulness of allergen-specific immunotherapy for asthma 
is controversial. Publications from 2024 and 2025 on allergen immunotherapy for 
asthma will be reviewed. 

Recent findings: A trial of house dust mite for asthma was strikingly positive for a 
subset of patients with variant alleles in chromosome 17q12-21. A trail of cockroach 
immunotherapy for asthma was negative based on nasal challenge. However, there 
were promising effects on T cells. New allergen-specific vaccines using allergoids 
and adjuvants are being developed in Europe and look promising for reducing the 
number of injections and improving safety. Small clinical trials have shown that 
trained immunity vaccines containing bacterial lysates can reduce wheezing in 
young children and animal models suggest these vaccines can affect allergen 
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sensitization and asthma. Recent reviews of multiple clinical trials have shown 
allergen-specific immunotherapy can reduce symptoms and medications in 
asthmatic individuals but not objective measures of lung fucntion. Recent reviews 
of combining biologics with allergen-immunotherapy suggest improved safety. 

Summary: Allergen-specific immunotherapy remains an important treatment for 
allergic rhinitis and conjunctivitis and can be used safely in patients with mild or 
moderate well controlled asthma. Several new approaches look promising but need 
a lot more work. 

Keywords: allergen immunotherapy; cockroach, chromosome 17q12-21; trained 
immunity. 
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• DOI: 10.1002/ohn.70176 

Abstract 

Objective: Although allergic rhinitis (AR) commonly co-occurs with chronic 
rhinosinusitis with nasal polyps (CRSwNP), its impact on tissue endotypes and 
prognosis remains unclear. This study examines the impact of AR on CRSwNP, 
focusing on its links to tissue eosinophilic inflammation and postoperative 
recurrence risk. 

Study design: Retrospective cohort study. 

Setting: Tertiary referral center. 

Methods: A retrospective analysis was conducted on CRSwNP patients who 
underwent functional endoscopic sinus surgery. Based on the presence of 
comorbid AR, patients were categorized into AR and non-AR groups. Baseline 
clinical data, peripheral and tissue eosinophil levels, and prognosis were analyzed. 
Multivariate Cox regression and Kaplan-Meier survival analyses were used to 
assess associations with postoperative recurrence. 

Results: A total of 603 patients with CRSwNP were included; 202 had comorbid AR. 
Compared with non-AR patients, the AR group had higher rates of prior surgery and 
asthma and showed increased tissue eosinophil counts and percentages. During 
follow-up, patients who recurred had a higher prevalence of AR, elevated peripheral 
and tissue eosinophil levels, more prior surgery, and higher Lund-Mackay scores. 
Multivariable Cox regression and Kaplan-Meier analysis identified AR as an 
independent predictor of postoperative recurrence. Moreover, a high tissue 
eosinophil burden independently associated with recurrence; within the recurrence 
cohort, AR patients exhibited significantly higher tissue eosinophil counts and 
percentages than non-AR patients. 

Conclusion: Comorbid AR identifies a CRSwNP subgroup with marked tissue 
eosinophilia and increased risk of postoperative recurrence. It independently 
predicts earlier relapse and shorter recurrence-free survival, likely by amplifying 
local eosinophilic inflammation. 

Keywords: allergic rhinitis; chronic rhinosinusitis with nasal polyps; eosinophilic 
inflammation; postoperative recurrence. 

© 2026 The Author(s). Otolaryngology–Head and Neck Surgery published by Wiley 
Periodicals LLC on behalf of American Academy of Otolaryngology–Head and Neck 
Surgery Foundation. 

Conflict of interest statement 

None. 

• 40 references 

• 3 figures 

Supplementary info 

https://doi.org/10.1002/ohn.70176
https://pubmed.ncbi.nlm.nih.gov/41733103/#references
https://pubmed.ncbi.nlm.nih.gov/41733103/#figures


MeSH terms, Grants and fundingExpand 

Full text links 

 

Proceed to details  

Cite 

9 

Comparative Study 

  

Clin Otolaryngol 

•  

•  

•  

. 2026 May;51(3):449-457. 

 doi: 10.1111/coa.70094. Epub 2026 Jan 28. 

The Association Between Rhinitis Subtypes and Migraine: A Comparative Clinical 
Study 

Emiş Cansu Yaka 1, Özlem Yağız Aghayarov 2, Papatya Bayrak Değirmenci 3 

Affiliations Expand 

• PMID: 41605462 

  

• DOI: 10.1111/coa.70094 

Abstract 

Objective: This cross-sectional analysis aimed to determine and compare the 
prevalence, severity, and associated disability of migraine in individuals with 
allergic rhinitis (AR), non-allergic rhinitis (NAR), and healthy controls. 

Methods: In this prospective, cross-sectional study, 497 participants were enrolled: 
200 with AR, 109 with NAR, and 188 controls. All participants underwent detailed 
assessment using the Total Rhinoconjunctivitis Score (TRS), Nasal Obstruction 
Symptom Evaluation (NOSE) scale, and were evaluated by a neurologist. Migraine 
was diagnosed according to ICHD-3 criteria. Migraine-related disability and impact 
were measured using the Migraine Disability Assessment (MIDAS) and Headache 
Impact Test-6 (HIT-6). 

Results: The prevalence of migraine was significantly higher in the combined 
rhinitis group (24.9%) compared to controls (16.0%) (OR = 1.75, p = 0.018). When 
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analysed separately, the AR group had the highest migraine prevalence (26.0%), 
followed by the NAR group (22.9%). Patients with AR and migraine exhibited 
significantly higher MIDAS and HIT-6 scores than controls and those with NAR (p < 
0.05), indicating greater disability. Both AR and NAR groups had significantly worse 
TRS and NOSE scores than controls (p < 0.001). 

Conclusions: Rhinitis, particularly the allergic subtype, is significantly associated 
with a higher prevalence and greater severity of migraine. These findings highlight 
the importance of integrated management of nasal and headache symptoms. 

Keywords: allergic rhinitis; comorbidity; migraine. 

© 2026 John Wiley & Sons Ltd. 
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Abstract 

BackgroundChronic rhinosinusitis with nasal polyps (CRSwNP) presents significant 
management challenges, largely due to reliance on systemic corticosteroids (SCS) 
for symptom control. Advances in biologic therapies targeting type 2 inflammation 
have shown promise in reducing polyp burden, improving symptoms, and 
decreasing the need for SCSs and surgery.ObjectiveThis systematic review and 
meta-analysis compare the steroid-sparing efficacy of biologics and safety with 
other biologics or standard care in CRSwNP. Key outcomes include reducing SCS 
Use and drug safety.MethodsWe searched PubMed, Embase, Cochrane Library, 
Scopus, and the Web of Science. We included randomized controlled trials (RCTs) 
comparing biologics versus placebo/standard care in adults with CRSwNP. The 
primary outcomes were SCS reduction and safety. Meta-analyses, which use a 
statistical method called random effects models, were employed.ResultsThis meta-
analysis of seven RCTs (n = 3097) revealed that biologic therapies significantly 
reduce SCS use in CRSwNP patients (pooled proportion: 20.9%, 95% CI: 8.4%-
37.0%), though with substantial heterogeneity (I2 = 98.3%). Trial-level predictors 
included control-arm safety profiles (higher serious adverse events (SAEs) reduced 
treatment effects) [odds ratio (OR) 0.70]. In contrast, placebo-arm SAEs enhanced 
them [OR 1.81]) and sample size (larger trials showed diluted responses [OR 0.993 
per patient]). These results highlight the role of trial design and baseline patient risk 
in determining the interest of the results. They further highlight the possibility for 
individualized strategies in terms of treatment and call for more in-depth studies 
with patient-level data to refine the steroid-sparing therapeutic strategy, providing 
an impetus for future work in this area.ConclusionsThe biologics, specifically 
dupilumab, represent a paradigm shift in treating CRSwNP, significantly decreasing 
the burden of SCS-their consistent safety and efficacy support integration into 
treatment algorithms for severe cases. 

Keywords: biologics; chronic rhinosinusitis; corticosteroid reduction; dupilumab; 
meta-analysis; nasal polyps; quality of life; randomized controlled studies; steroid-
sparing; type 2 inflammation. 
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Abstract 

Introduction: Cystic fibrosis (CF) patients often contend with chronic rhinosinusitis 
with nasal polyposis (CRSwNP), with higher relapse rates after surgery compared to 
non-CF individuals. CRSwNP has a significant impact on their quality of life and 
increases pulmonary infections risk. Traditional medical and surgical interventions 
are frequently inadequate. Dupixent is endorsed for persistent CRSwNP following 
conventional treatment in non-CF subjects; its effectiveness in CF patients remains 
unexplored considering that those patients are frequently affected by mixed 
endotypes of CRS with some type-2 features. This study delves into the assessment 
of Dupixent in CF-related CRSwNP and compares it with a matched control group. 

Methods: This is a non-randomised single-centre trial enrolling CF patients and 
non-CF controls. SNOT-22 and NPS scores before, 1 and 6 months after therapy 
were documented. 

Results: Dupixent exhibited a significant reduction in SNOT-22 scores after 6 
months in both CF and control groups (V = 21, p value = 0.031, both). While NPS 
scores showed non-significant improvement in CF, the control group experienced a 
notable reduction after 6 months (V = 10, both; p value = 0.10; p value = 0.034, 
respectively). No statistical differences were observed between CF and control 
groups in SNOT-22 and NPS scores after 6 months. 

Conclusions: This pilot study observed Dupixent's potential in managing CRSwNP 
in CF patients since SNOT-22 improvement was statistically significant and 
comparable to the non-CF patients. Although NPS scores improved without 
statistical significance, no differences emerged between CF and control groups. 
Therefore, Dupixent achieved comparable results between CF and non-CF patients 
suffering from CRSwNP. 
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Abstract 

Objectives: Orbital infections of acute rhinosinusitis are commonly classified 
thanks to the Chandler classification and may lead to vision loss or diplopia if not 
properly managed. While pediatric cases are well documented and their 
management is supported by clear evidence, data guiding adult management 
remain limited and fragmented. This study analyzes a large international cohort of 
patients that evaluates treatment approaches and outcome predictors for orbital 
complications (OCs) of acute sinusitis in adulthood. 

Methods: This multicentric retrospective study included adults with OCs of acute 
sinonasal infections. Patients were classified using the Chandler classification, with 
an additional subdivision for pre-septal infections (modified Chandler 
classification). Clinical, radiologic, and therapeutic data were analyzed, evaluating 
treatment success, hospital stay, and complications. Predictors of treatment and 
outcomes were studied (p < 0.05). 

Results: Among 213 patients (65.3% male, median age 48), 68.2% required surgery, 
mainly endoscopic (60.7%). Logistic regression identified the presence of additional 
complications (p = 0.015) and modified Chandler classification (p < 0.001) as the 
strongest predictors for treatment modality, while sinus opacification and visual 
impairment lost significance in the multivariate model. Infection resolution after 
primary treatment was significantly associated with nasal corticosteroid use (p = 
0.037). Despite differences in treatment approach and hospitalization duration 
across modified Chandler categories, no significant differences were observed in 
final ophthalmologic outcomes. 

Conclusion: This study emphasizes the role of the modified Chandler classification 
for upfront treatment decisions. Abscess-related and type II OCs often needed 
surgery, yet all cases achieved similarly optimal ophthalmologic outcomes and final 
infectious resolution. 

Keywords: Chandler classification; acute sinusitis; orbital cellulitis; orbital 
infection; pre‐septal cellulitis. 

© 2025 The Author(s). The Laryngoscope published by Wiley Periodicals LLC on 
behalf of The American Laryngological, Rhinological and Otological Society, Inc. 

Conflict of interest statement 

The authors declare no conflicts of interest. 

• 24 references 

• 1 figure 

 

chronic cough 

https://pmc.ncbi.nlm.nih.gov/articles/PMC13067212/
https://doi.org/10.1002/lary.70309
https://pubmed.ncbi.nlm.nih.gov/41388488/#references
https://pubmed.ncbi.nlm.nih.gov/41388488/#figures


1 

Laryngoscope 

•  

•  

•  

. 2026 Apr 28. 

 doi: 10.1002/lary.70598. Online ahead of print. 

Diagnosis and Treatment of Refractory Chronic Cough: An American Broncho-
Esophagological Association Expert Consensus Statement 

Ronit E Malka 1, Anirudh Saraswathula 1, Gabriela Lilly 2, Marisa A Ryan 3, Andrew 
Bowen 4, Kenneth W Altman 5, Milan Amin 6, Laura Matrka 7, Ashli K O'Rourke 8, C 
Blake Simpson 9, Jonathan Bock 10, Paul C Bryson 11, Thomas L Carroll 12, Lee M 
Akst 1 

Affiliations Expand 

• PMID: 42049642 

  

• DOI: 10.1002/lary.70598 

Abstract 

Objective: To develop an expert consensus statement (ECS) on the diagnosis and 
treatment of refractory chronic cough (RCC) in adults. RCC was defined as cough 
lasting longer than 8 weeks and refractory to standard management of pulmonary, 
gastrointestinal, sinonasal, and medication-induced etiologies. 

Methods: An expert panel of otolaryngologists used published consensus 
statement methodology to develop statements guiding the diagnosis and 
management of RCC from an otolaryngologic perspective. A modified Delphi 
method was used to iteratively select, eliminate, and refine statements based upon 
accepted methodology until consensus was achieved. 

Results: Three iterative Delphi surveys were performed with discussion rounds 
between each of the voting sessions. Twenty-seven statements met consensus 
while six statements did not. The clinical statements were grouped into 9 
categories: operational definition, pathophysiology, assessment of prior work-up, 
phenomenology and symptomatology, four treatment categories (neuromodulators, 
superior laryngeal nerve blocks, behavioral cough suppression, and emerging 
treatments), and overall treatment approaches. 

Conclusion: The panel reached consensus for 27 statements related to the 
diagnosis and treatment of adults with RCC from an otolaryngologic perspective. 
These statements may be used to standardize evaluation and improve quality of 
care, while also identifying areas for future investigation in the management of RCC. 
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Abstract 

Introduction: Evidence on the management of COVID-19 patients with severe acute 
respiratory failure outside Intensive Care Units (ICU) is limited. To assess mortality, 
outcomes/complications and their risk factors in COVID-19 patients with bilateral 
interstitial pneumonia and severe respiratory failure treated in Respiratory 
Intermediate Care Units (RICU) within an Italian pulmonology network. 

Methods: retrospective observational multicentre study was performed collecting 
data regarding severe respiratory failure due to SARS-CoV-2 bilateral interstitial 
pneumonia in 13 RICU in the Veneto region from February 2020 to May 2023. 
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Results: A total of 1557 patients were included (median age 69 years; male 71% vs 
female 29%, p-value=0.009). The most frequent symptoms at ER admission were 
fever (78%), dyspnoea (72%), and cough (48%). At RICU admission, patients showed 
severe hypoxemia (median PaO₂/FiO₂ = 140, IQR 100-209). Respiratory support 
included non-invasive ventilation (NIV) and/or continuous positive airway pressure 
(CPAP) plus high-flow nasal cannula (HFNC) in 72%, HFNC alone in 12%, and low-
flow oxygen in 16%. Overall, in-hospital mortality was 25%; in-RICU mortality was 
16%. The 19.7% of patients were transferred to ICU, and 91% of them were 
intubated. ICU mortality was 51.8%. Independent mortality risk factors included 
chronic kidney disease (+13%) and diabetes (+7.4%), while mortality decreased 
significantly during the third pandemic timeframe (p<0.001). Male sex and older age 
were associated with higher risk of mortality. 

Conclusions: This large multicentre study across 2020-2023 demonstrates that 
RICU management provided favourable outcomes in severe COVID-19, even among 
elderly and comorbid patients. 

S. Karger AG, Basel. 
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Objective: This study aimed to determine the long-term outcomes of patients with 
chronic refractory cough (CRC) following treatment for cough suppression therapy 
(CST). Currently, there is a lack of objective data regarding the long-term outcome 
of behavioral treatment for CRC. 

Methods: From the charts of 106 adult patients diagnosed with CRC, 24 patients 
were identified as having long-term data at least 3 months post-CST in the form of 
otolaryngologic examination, Voice Handicap Index-10 (VHI-10), and Cough Severity 
Index (CSI) scores. Patients underwent otolaryngologic evaluation and completed 
the VHI-10 and CSI assessments during pretreatment, posttreatment, and long-term 
follow-up visits. Patients were also divided into two groups based on their number 
of comorbidities. 

Results: Twenty of the 24 patients had significant reduction in cough severity after 
completing CST (P < 0.001). A significant difference was also found in CSI scores 
from pretherapy to the long-term follow-up visits (P = 0.001). No significant 
difference was found in CSI scores from posttherapy to long-term follow-up visits (P 
= 0.93). No significant difference was found in VHI-10 scores over time (P = 0.83). No 
correlation was found between changes in cough and voice severity and number of 
comorbidities at the tested level. 

Conclusions: Findings of no significant change in CRC over the long term 
compared to posttherapy measures suggest that patients were able to maintain 
improvement in cough over the long term despite various comorbidities. The 
current results suggest that CST represents a satisfactory approach to treating CRC 
and provides patients with an ongoing tool to maintain reduced cough severity. No 
significant correlations between number of comorbidities and mean CSI or VHI-10 
scores were found over the long term. 

Keywords: Chronic cough; Chronic refractory cough; Cough severity; Cough 
suppression therapy; Long-term outcomes. 

Copyright © 2026 The Voice Foundation. Published by Elsevier Inc. All rights 
reserved. 
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Abstract 

Objective: To summarize the characteristics of laryngopharyngeal reflux in patients 
with chronic cough induced by gastroesophageal reflux disease (GERD). Materials 
and Methods: The clinical data of patients with chronic cough induced by GERD 
treated at our hospital were retrospectively analyzed, including their reflux symptom 
index (RSI), reflux finding scores (RFS), and results of oropharyngeal pH 
monitoring. Results: There were 44 patients in total, including 21 males and 23 
females. The average history of chronic cough was 29.60 (29.60 ± 37.60) months. In 
addition to coughing, all patients had at least 2 symptoms of laryngopharyngeal 
reflux disease (LPRD), and their RSI averaged 15.66 (15.66 ± 6.33). The most 
frequent symptoms were cough, throat clearing, excessive phlegm, or postnasal 
drip. All patients had LPRD signs, with an average RFS of 10.89 (10.89 ± 2.81). The 
most frequent signs were erythema or hyperemia/vocal cord edema, posterior 
commissure hypertrophy, and diffuse laryngeal edema. There were 42 patients 
(42/44, 95.45%) whose RSI and/or RFS were abnormal. Oropharyngeal pH 
monitoring identified 10 patients (10/44, 22.72%) with abnormal Ryan 
scores. Conclusions: All patients with chronic cough induced by GERD had 
symptoms and signs of LPRD, and most of them had an abnormal RSI and/or RFS 
and could be diagnosed with suspect LPRD. A part of the patients had LPR 
episodes according to Dx-pH monitoring, most of which occurred in the upright 
position. These results indicated that most patients with chronic cough induced by 
GERD may have suspected LPRD simultaneously and that cough was one of their 
LPRD symptoms. 

Keywords: chronic cough; gastroesophageal reflux disease; gastroesophageal 
reflux disease cough; laryngopharyngeal reflux; laryngopharyngeal reflux disease. 
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Abstract 

Introduction: In recent years, the central role of inflammation in the development 
and persistence of the vicious vortex of bronchiectasis has become increasingly 
evident, gradually reshaping the therapeutic landscape. Historically, treatment 
strategies have focused mainly on controlling infection, alleviating symptoms, and 
enhancing mucociliary clearance. However, accumulating evidence indicates that 
targeting the inflammatory component represents an important complementary 
strategy in bronchiectasis management. 

Areas covered: Within this evolving framework, novel anti-inflammatory approaches 
are emerging, including the inhibition of dipeptidyl peptidase-1 (DPP-1) which can 
reduce neutrophil-driven airway inflammation and, consequently, exacerbations. 
The recent regulatory approval of brensocatib, a DPP-1 inhibitor, represents a 
milestone in the development of targeted therapies for bronchiectasis.This review 
provides a narrative overview of available treatments for bronchiectasis, with a 
particular focus on DPP-1 inhibitors, and discusses their potential role and 
integration into clinical practice. 

Expert opinion: The emergence of DPP-1 inhibitors reflects a paradigm shift in 
bronchiectasis care. While promising, their role remains to be fully defined due to a 
lack of long-term real-world evidence and comparative studies against established 
strategies. A major challenge will be identifying the patients most likely to benefit. 
Despite uncertainties, these agents have the potential to redefine treatment for this 
complex disease. 

Keywords: CatC; DPP-1; NCFBE; Non-cystic fibrosis bronchiectasis; brenoscatib; 
cathepisin C; inflammation; verducatib. 
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Abstract 

<sec><title>BACKGROUND</title>Post-TB lung disease contributes substantially to 
long-term morbidity, with bronchiectasis being a frequent sequela. However, its 
incidence and risk factors at the population level remain poorly 
defined.</sec><sec><title>METHODS</title>We conducted a nationwide cohort 
study including 12,626 TB survivors diagnosed between 2013 and 2017, matched 1:3 
by age and sex to 37,878 controls. Participants were followed until bronchiectasis 
diagnosis, death, or December 2018. Incidence, relative risks, and risk factors were 
assessed.</sec><sec><title>RESULTS</title>During a median follow-up of 5.4 
years, 875 bronchiectasis cases occurred. TB survivors showed a higher incidence 
than controls (7.09 vs. 1.98 per 1,000 person-years; P < 0.001) and a 2.68-fold 
elevated risk (95% confidence interval, 2.30-3.11). Risk was particularly elevated in 
younger individuals (<60 years, adjusted hazard ratio [aHR] 3.06), never- or light 
smokers (aHR 2.91-3.89), those with low comorbidity burden (aHR 3.39), and those 
without chronic airway disease (aHR 2.93). Within TB survivors, age ≥60 years, low 
body mass index, low income, and chronic airway disease were independent risk 
factors of bronchiectasis.</sec><sec><title>CONCLUSION</title>TB survivors had a 
markedly higher risk of bronchiectasis, highlighting the importance of vigilant 
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follow-up and preventive strategies to reduce long-term respiratory 
complications.</sec>. 
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Abstract 

Purpose: Bronchiectasis has traditionally been characterized as a neutrophil-driven 
disease, yet emerging evidence suggested inflammatory heterogeneities. The 
prognostic significance of elevated serum immunoglobulin E (IgE) in patients 
without peripheral eosinophilia remains unclear. 

Methods: We conducted a multicenter prospective cohort study between 2017 and 
2020 across 16 institutions in Taiwan. Individuals with bronchiectasis but without 
allergic bronchopulmonary aspergillosis were included. Patients were stratified by 
baseline absolute eosinophil count (cutoff 300 /uL) and serum IgE level (≤ 100, 100-
500, > 500 IU/mL). The primary endpoint was severe exacerbations resulting in 
hospitalization at one year. Secondary endpoints included all-cause mortality, 
distribution of sputum pathogen, imaging pattern, and lung function. 

Results: A total of 579 individuals were enrolled. Nontuberculous mycobacteria 
(10.7%) and Pseudomonas aeruginosa (9.0%) were the most commonly isolated 
microorganisms in sputum. 493 patients (85.1%) were categorized as low-eosinophil 
bronchiectasis, and 41 (7.1%) presented serum IgE levels exceeding 500 IU/mL. The 
rate of hospitalization for acute exacerbation in such group was pronouncedly 
higher than in patients with lower IgE levels (9.8% vs. 0.9% and 2.3%; P = 0.009). In 
multivariate analysis, IgE exceeding 500 IU/mL was the strongest independent 
predictor of hospitalization (adjusted odds ratio, 7.38; 95% confidence interval, 2.40-
22.7; P < 0.001). The association was particularly pronounced in female and patients 
with coexisting asthma. All-cause mortality did not differ significantly among IgE 
strata. 

Conclusion: Markedly elevated serum IgE independently predicted severe 
exacerbations resulting in hospitalization in patients with non-eosinophilic 
bronchiectasis, identifying a high-risk subgroup that may benefit from targeted 
immunomodulatory therapies. 

Keywords: Bronchiectasis; Eosinophilic; Exacerbation; Immunoglobulin E; Type 2 
inflammation. 
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Abstract 

In the 2025 novel drug mini-review, one can take a full measure of the ingenuity that 
underlies current drug design and development, despite the year's smaller harvest 
(46 novel drugs) compared to 2024 (53) and 2023 (70). 54% of the novel drugs are 
first-in-class (FIC). The emphasis on proteins/antibodies is maintained (~25% novel 
drugs in 2025), an industry trend that does not seem to abate. Fewer than half of the 
novel medicines address major or common disorders. Among the FIC drugs, it is 
worth mentioning the Nav1.8 channel inhibitor suzetrigine, the first non-opioid 
approved to palliate acute pain; the first positive allosteric modulator of transient 
receptor potential melastatin 8 (TRPM8), acoltremon, that increases basal tear 
production in dry eye disease, a globally common disorder; lerodalcibep, a 'third 
generation' adnectin inhibitor of the protease Proprotein Convertase 
Subtilisin/Kexin type 9 (PCSK9) to treat elevated LDL-c; and zoliflodacin and 
gepotidacin, both innovatively targeting bacterial topoisomerases to treat 
uncomplicated urinary tract infections. Most of the approved medicines target 
unmet medical need areas and/or orphan indications (the latter alone accounting for 
41% of the 2025 novel drugs) by applying imaginative approaches. These 
approaches include: the combination of two FIC drugs, the RAF/MEK clamp 
avutometinib paired with the FAK/Pyk2 inhibitor defactinib, to block more efficiently 
the RAS-RAF-MEK-ERK/FAK oncogenic pathway in low-grade serous ovarian 
cancer; fitusiran, the first RNAi therapy for haemophilia, targeting for the first time 
the production of the natural anticoagulant anti-thrombin in the liver; and 
brensocatib, which attenuates the activation of downstream neutrophil proteases by 
inhibiting the protease DPP1, thereby preventing lung tissue destruction in 
bronchiectasis. The landscape of novel drugs approved in 2025 reveals that 
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pharmaceutical innovation continues to advance through FIC mechanisms, 
sophisticated therapeutic approaches, and a strong focus on unmet medical need. 

Keywords: EMA; FDA; MHRA; drug development; first‐in‐class; mechanism of 
action; novel drug approvals. 
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Abstract 

Background and objective: Adults with bronchiectasis often present with altered 
body composition and muscle strength, yet prognostic value of peripheral muscle 
strength are not well understood. This study compared body composition and 
muscle function between adults with bronchiectasis and healthy controls and 
examined whether peripheral muscle strength estimates one-year clinical outcomes. 

Methods: Adults with HRCT-confirmed bronchiectasis and controls underwent 
assessments including DXA (body composition), dynamometry (leg and shoulder 
strength), and core endurance tests. Participants with bronchiectasis were 
classified as having retained or impaired leg strength based on the 10th percentile of 
control values and were reassessed after one year for exacerbations, dyspnoea, 
quality of life, anxiety and depression, and exercise capacity. 

Results: Seventy-one participants with bronchiectasis and 92 controls were 
included; 43 bronchiectasis participants completed follow-up. Females with 
bronchiectasis had lower appendicular muscle index (p = 0.018) and both sexes had 
lower bone mineral density compared to their control counterparts (p < 0.001). 
Osteopenia was 3 times more prevalent in females with bronchiectasis compared to 
their counterparts (54% versus 18%). Females with bronchiectasis have poorer 
lateral core endurance than those without (p ≤ 0.003). Leg strength was reduced in 
bronchiectasis compared to controls, regardless of sex (mean difference [95% CI] 
for males -25 [-50; -1] Kg and females -18 [-29; -7] Kg). Reduced leg strength is 
associated with worse dyspnoea, health related quality of life, and functional 
capacity over one year, explaining up to 33% of the variance (p ≤ 0.001). 

Conclusion: Individuals with bronchiectasis exhibit impaired muscle function and 
bone health, with leg strength showing a significant association with clinical 
outcomes over one year. 

Keywords: abdominal muscles; bronchiectasis; dyspnoea; quality of life; skeletal 
muscles; walk test. 
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Is there a relationship between extracardiac pulmonary findings and coronary artery 
stenosis severity and plaque types? 
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Abstract 

Background: Extracardiac lung parenchymal findings (ECLF) are frequently 
identified during coronary computed tomography angiography (CCTA), although 
their relationship to coronary artery stenosis severity and plaque features is 
uncertain. 

Objectives: To evaluate the relationship between the frequency and distribution of 
ECLF, observed in patients with normal coronary arteries and those with stenosed 
coronary arteries, the degree of coronary artery stenosis, and plaque types. 

Methods: The examination of 335 patients who underwent CCTA for stable angina 
analyzed at the existence and types of ECLF, as well as the features of stenosis and 
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plaque types in the coronary arteries. Stenosis severity was defined as mild, 
moderate, or severe, and plaque type as calcified, soft, or mixed. ECLF such as 
emphysema, atelectasis, nodule, bronchiectasis, consolidation were systematically 
investigated. 

Results: Patients with calcified and mixed-type plaques were significantly older than 
those without plaques (p < 0.001). The prevalence of ECLF was significantly higher 
in patients with soft and mixed plaques compared to those with calcified plaques (p 
= 0.031). A significant association was observed between coronary artery stenosis 
severity and presence of ECFL (p = 0.0288), with emphysema being significantly 
more common in patients with severe stenosis (p < 0.001). Pulmonary nodules were 
more frequently detected in cases with soft plaques, whereas atelectasis and 
emphysema were more commonly associated with calcified plaques. 

Conclusion: The frequency of ECLF increased with the severity of coronary 
stenosis. These findings highlight the importance of systematic assessment of 
extracardiac structures during CCTA. 

Keywords: Coronary artery disease (CAD); Coronary computed tomography 
angiography (CCTA); Extracardiac lung parenchymal findings (ECLF). 
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Abstract 

Objectives: Alpha-1-antitrypsin deficiency (AATD) is a rare genetic disorder leading 
to chronic obstructive pulmonary disease (COPD). Emphysema is the major 
structural damage visible on CT scans. However, there is little knowledge on the 
association between other structural abnormalities, such as bronchiectasis (BE), 
airway wall thickening (WT) or mucus plugs (MP), and clinical features. 

Materials and methods: Retrospective study between 2008 and 2022 at one 
University Hospital of Bordeaux on all consecutive AATD patients. Bronchial and 
parenchymal alterations were evaluated with an (artificial intelligence) AI-driven 
Normalized Volume of Airway Abnormalities (NOVAA-CT) scoring system, including 
BE, WT, MP and emphysema quantifications. We evaluated correlations between 
forced expiratory volume in 1-s (FEV1%), dyspnea severity through the mMRC scale 
and the occurrence of at least one exacerbation in the year following CT scan. 

Results: Fifty-two AATD patients were included (median FEV1: 47% (40-65)). CT 
features of BE, WT and MP were present in 100%, 94.2% and 59% of the study 
population, respectively, with a lower versus upper lung predominance (p < 0.05). 
WT (p < 0.001) and BE (p = 0.04) correlated with FEV1% but not mMRC (p ≥ 0.09). 
Conversely, MP did not correlate with FEV1% (p = 0.08) but with mMRC (p = 0.01). 
Emphysema strongly correlated with both FEV1% and mMRC (p < 0.001). In 
multivariate analysis, after adjustment for age, genotype and tobacco consumption, 
the best predictor of exacerbation was WT (OR = 1.12 [1.02-1.22]; p = 0.01). 

Conclusion: This study demonstrates that AI-assisted identification of structural 
airway abnormalities is frequent in AATD patients and carries distinct clinical 
significance. Among them, WT was the most robust predictor of exacerbations. 

Key points: Question Emphysema is the major structural damage in alpha-1-
antitrypsin deficiency (AATD). Clinical associations of bronchial abnormalities such 
as bronchiectasis (BE), mucus plugs (MP) and wall thickness (WT) are lacking. 
Findings Quantitative CT of BE and WT correlated with PFT (p ≤ 0.05), while MP 
correlated with dyspnea scale (p = 0.01). The best predictor of exacerbation was WT 
(OR = 1.12 [1.02-1.24]). Clinical relevance AI-assisted identification of bronchial 
abnormalities is frequent in AATD patients in addition to emphysema alone and 
carries distinct clinical significance. These findings highlight the importance of 
comprehensive CT-based evaluations to better characterize disease phenotype and 
guide clinical management in AATD. 
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Abstract 

Aims: To evaluate the quality and inter-rater reliability of CT-definable chronic 
obstructive pulmonary disease (COPD) subtype reporting in CT chest reports in a 
real-world setting, and assess concordance with Fleischner Society guidelines. 

Methods: We undertook a retrospective review of 100 randomly selected CT chest 
scans containing the terms 'emphysema' or 'COPD'. Existing reports were evaluated 
for the description of emphysema phenotype, severity, and location, as well as the 
presence of associated findings, benchmarked against the Fleischner Society 
guidelines for CT reporting. The scans were then read independently by two 
consultant thoracic radiologists and two radiology specialty residents, blinded to 
the original reports and each other's assessments. Inter-rater variability was 
assessed using Light's Kappa for categorical variables and intraclass correlation 
coefficient (ICC) for ordinal variables. 

Results: Emphysema phenotype was described in 51 % of the pre-existing reports, 
with centrilobular emphysema being the most frequently reported subtype. Only 26 
% of reports included all three key descriptors of phenotype, severity and location. 
Inter-rater agreement was fair for emphysema phenotype (κ = 0.371) and moderate 
for the grading of paraseptal emphysema (ICC = 0.733), but was more variable for 
associated features such as large airways disease (κ = 0.0646) and bronchiectasis 
(κ = 0.0996). 

Conclusion: This study shows variability in the quality of CT reporting for COPD in a 
real-world setting, with frequent omissions of key descriptors and marked inter-
rater variability. These findings highlight the need for standardisation in CT 
reporting, particularly in the context of increasing reliance on imaging for COPD 
diagnosis and management. 

Keywords: Chronic obstructive pulmonary disease; Computed tomography; 
Fleischner society; Reporting quality; Standardisation. 
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