
2-8-FEB-2026 
 

Our legal office confirmed that articles NOT OPEN ACCESS cannot be distributed to the members 
of the list. Thus, we will transmit only the titles of articles. 

ABSTRACTS of almost all these articles are available from PubMed, and full papers can be 
obtained through your institutions’ library. 

OPEN ACCESS articles are available by accessing the articles from PubMed using just the PMID 
for the search (eg  PMID: 35514131 without . at the end) 

 
(copd OR "Pulmonary Disease, Chronic 

Obstructive"[Mesh]) 

1 

Clin Ther 

•  

•  

•  

. 2026 Feb 6:S0149-2918(25)00423-0. 

 doi: 10.1016/j.clinthera.2025.12.013. Online ahead of print. 

Safety Assessment of Budesonide/Formoterol: Real-World Pharmacovigilance 
Analysis Using the FAERS, JADER, and CVAR Databases 

Zhenyong Chen 1, Chengyu Zhu 1, Zhiwei Cui 2, Fan Zou 1, Yuanbo Lan 3 

Affiliations Expand 

• PMID: 41654451 

  

• DOI: 10.1016/j.clinthera.2025.12.013 

Abstract 

Background: Asthma and chronic obstructive pulmonary disease are common 
respiratory disorders with significant global health implications. 
Budesonide/formoterol (Symbicort) is a fixed-dose inhaler combining budesonide 
and formoterol fumarate dihydrate, widely used for disease management. While its 
clinical efficacy is well established, there is an increasing number of adverse drug 
event (ADE) reports, highlighting the need for thorough real-world safety 
evaluations. 

Methods: We performed a retrospective pharmacovigilance study using three major 
spontaneous reporting systems: the US Food and Drug Administration Adverse 
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Event Reporting System (FAERS), the Japanese Adverse Drug Event Report 
(JADER), and the Canada Vigilance Adverse Reaction Database (CVARD). We used 
multiple disproportionality algorithms, including reporting odds ratio, proportional 
reporting ratio, Bayesian confidence propagation neural network, and multi-item 
gamma Poisson shrinker for signal detection. Additionally, subgroup and 
sensitivity, along with logistic regression, were performed. Weibull distribution and 
log-rank testing were used to assess event timing. 

Results: A total of 30,689 ADEs were identified in FAERS, spanning 27 system organ 
classes. Expected signals such as cough, dysphonia, and bronchitis were 
confirmed. Unexpected events included dyspnea, visual and memory impairment, 
coronary artery embolism, and asthmatic crisis. Sex-stratified analysis revealed 
female-specific risks (eg, malaise, bronchitis, alopecia, weight gain) and male-
specific risks (eg, dysuria, myocardial infarction). Younger patients (<18 years) were 
at higher risk for asthmatic crisis, whereas older patients (>65 years) showed a 
protective effect. The median onset of ADEs was 55 days. Distinctive signals 
emerged from JADER (eg, pneumonia, liver injury) and CVARD (eg, hemoptysis, 
hypothyroidism). 

Conclusions: This multi-database analysis highlights the need for continuous 
pharmacovigilance for budesonide/formoterol. The identification of novel ADE 
signals emphasizes the importance of vigilant monitoring, especially during early 
treatment, to enhance safety and therapeutic outcomes. 

Keywords: Adverse drug events; Asthma; Budesonide/formoterol; 
Disproportionality analysis; Real-world analysis. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is often associated with 
cardiovascular disease and the both conditions share common risk factors (smoke), 
associated pathophysiological mechanisms (pulmonary hyperinflation and 
vasoconstriction, systemic inflammation and sympathetic activation) and drug use 
(beta agonists and/or antagonists, steroids, amiodarone). Moreover, COPD is known 
to be linked to peripheral arterial disease (PAD), mainly represented by aneurysmal 
dilations. Overall, this chronic immune-inflammatory context might be related to the 
growth and expansion of malignant clones with specific and well-known biologic 
traits. Recent improvement in the knowledge of molecular basis of COPD, heart 
diseases and PAD have pointed out a strong, complex and fascinating relationship 
linking these conditions, not simply definable as comorbidities. From these 
premises, we here aim at discussing on the novel and emerging integrated 
therapeutic perspectives, in some instances exploited from immune-oncology, 
which strongly deserve a multidisciplinary clinical management. 
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Abstract 

In the last decades, critical advancements in research technology and knowledge 
on disease mechanisms steered therapeutic approaches for chronic inflammatory 
diseases towards unprecedented target specificity. For allergic and chronic lung 
diseases, biologic drugs pioneered this goal, acquiring on the way-through the 
clinical use of monoclonal antibodies-a deeper understanding of how inflammatory 
and immune pathways are configured in disease-specific patterns. In this 
biomarker-driven approach, synthetic small molecule drugs (SMDs) were perceived 
as lagging behind in innovation for their relative lack of specificity. This was, 
however, mostly due to a shift in focus towards biologics rather than true 
obsolescence of SMDs. In the same timeframe, in fact, advances in structural 
biology and medicinal chemistry, bioinformatics and artificial intelligence held 
steadily SMDs' innovation and relevance. The use of kinase inhibitors, well 
established in the treatment of cancer and rheumatological diseases, is now 
approved for some allergic skin diseases and is approaching asthma and COPD 
with several clinical trials; moreover, new therapeutics targeting mast cell receptors 
and molecules involved in innate immunity are entering preclinical and clinical 
testing. Alongside, the portfolio of biologics is harboring the expansion of RNA 
therapeutics, which gained global recognition during the COVID-19 pandemic due to 
RNA vaccines. Different types of RNA therapeutics, including those based on 
different non-coding RNAs, are advancing to agency approval and market, thanks to 
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improvements in molecule stability and delivery systems. In summary, the evidence 
presented in this position paper illustrates that precision medicine is becoming a 
goal shared between synthetic SMDs and biologics, both protein/antibody-based 
and RNA therapeutics. We review the current state, unmet needs and opportunities 
within this evolving landscape, highlighting how small molecular species, both 
synthetic as SMDs and biologic in nature as RNA, can contribute to the precision 
medicine approach along with protein and antibody-based biologics and cell 
therapies. 

Keywords: RNA‐based therapies; biomarker‐driven drug development; chronic 
inflammatory diseases; kinase inhibitors; precision medicine; small molecule drugs. 
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Free article 

Abstract 

Objectives: To evaluate how recurrent COVID-19 infections influence the clinical 
course of patients with chronic obstructive pulmonary disease (COPD), focusing on 
moderate-to-severe symptom flare-ups, all-cause mortality and long covid. 
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Design: Nationwide retrospective cohort study. 

Setting: Korean Health Insurance Review and Assessment database covering the 
entire Korean population between January 2020 and December 2023. 

Participants: A total of 313 760 patients aged ≥40 years who met an established 
operational definition of COPD based on diagnostic codes and inhaled therapy 
prescriptions. Patients were stratified by the number of COVID-19 events: none, 
one, two or three or more. 

Primary and secondary outcome measures: The primary outcomes were moderate-
to-severe COPD exacerbations and all-cause mortality. The secondary outcome was 
long covid, defined by WHO criteria using International Classification of Diseases 
(ICD)-10 codes persisting ≥2 months within 3 months after infection. 

Results: Among 313 760 patients, 154 095 (49.1 %) experienced at least one COVID-
19 event. COVID-19 infection was associated with increased risk of exacerbations 
(adjusted HR (aHR) 1.64, 95% CI 1.62 to 1.66) and mortality (aHR 2.25, 95 % CI 2.19 to 
2.31). Risk rose progressively with repeated infections, reaching an aHR of 2.41 for 
exacerbations and 2.93 for mortality after three or more events. Long covid was 
more frequent in patients with multiple infections, but most cases occurred after the 
first event, with diminishing occurrence after subsequent infections. 

Conclusion: Recurrent COVID-19 infections in patients with COPD were linked to 
progressively higher risk of exacerbations and mortality, whereas the burden of 
long covid was greatest after the first infection. Preventing the initial infection and 
reducing reinfection risk remain critical components of COPD care in the post-
COVID-19 era. 

Keywords: COVID-19; Mortality; Pulmonary Disease; Pulmonary Disease, Chronic 
Obstructive. 

© Author(s) (or their employer(s)) 2026. Re-use permitted under CC BY-NC. No 
commercial re-use. See rights and permissions. Published by BMJ Group. 
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Abstract 

Eosinophilic lung diseases (ELDs) represent a heterogeneous group of airway and 
parenchymal disorders unified by eosinophilic inflammation but distinguished by 
diverse clinical features, mechanisms of persistence, and variable therapeutic 
responses. Traditional diagnostic tools-including blood eosinophil counts, 
bronchoalveolar lavage, sputum cytology, and exhaled nitric oxide predict the 
eosinophilic/T2 burden of the disease but often fail to distinguish IL-5-dependent 
from IL-5-independent pathways, overlook compartment-specific inflammation, and 
inadequately predict/monitor response to targeted biologics. The inconsistent 
efficacy of IL-5/IL-5R-directed monoclonal antibodies despite normalisation of blood 
eosinophils across the ELD spectrum, viz. robust clinical response in eosinophilic 
granulomatosis with polyangiitis and hypereosinophilic syndrome, partial in 
asthma, and largely absent in COPD-underscores the limitations of current 
biomarkers and the need for refined precision endotyping. To address these gaps, 
emerging biomarker platforms move beyond eosinophil enumeration to define 
upstream drivers, activation states, tissue localization, and immune pathways 
sustaining persistent eosinophilia. These advances include non-invasive tools such 
as lateral-flow devices for assaying eosinophil peroxidase (eosinophil activity 
biomarker), breathomics and volatile organic compound profiling, cytokine-level 
inflammatory mapping, and composite biomarker models integrating airway, blood, 
and molecular signatures. In parallel, functional imaging modalities-including 
hyperpolarized gas MRI, phase-resolved functional lung MRI, and quantitative 
computed tomography (CT)-provide non-invasive, high-resolution visualization of 
regional ventilation, perfusion, and inflammation. This enables clinicians to "look 
into the lungs" and offer powerful stand-alone or complementary biomarker 
capability. Collectively, these innovations mark a shift toward mechanistically 
informed, tissue-specific, multimodal biomarker strategies that refine diagnosis, 
improve therapeutic selection, and enhance monitoring across the ELD spectrum, 
advancing the promise of precision medicine. 

Keywords: COPD; EGPA; HES; asthma; biomarkers; eosinophils; lung diseases. 
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Abstract 

Background: 'Usual care' is a term that can refer to a variety of control conditions in 
randomized controlled trials (RCTs). The lack of standardization of usual care 
groups can lead to problems for clinical decision-making. 

Objectives: 1) Systematically describe the types and characterizations of "usual 
care" interventions in COPD RCTs. 2) Determine how well RCTs report usual care 
interventions and the extent to which COPD guideline-recommended treatment 
components are a part of usual care interventions. 

Methods: Systematic review design. Two investigators screened studies and 
independently extracted data. We extracted type of usual care described, quality of 
reporting, and classification of usual care components as validated (i.e., aligned 
with guidelines) or unvalidated comparators. 
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Results: We included 233 studies. The most frequently described usual care 
intervention included patient education (n = 72, 31%) and continued care with the 
general practitioner (n = 67, 29%). Only 7% of the studies provided a complete 
description of the usual care intervention. Almost half of usual care interventions 
(49%) were deemed unvalidated. Higher PEDro scores were associated with greater 
odds of the intervention being validated (Exp(B) = 1.32; 95% CI: 1.04 to 1.66). 

Conclusion: There is significant variability and frequent lack of reporting in the 
characterization of 'usual care' comparators in RCTs involving patients with COPD. 
Usual care is often poorly described, inconsistently delivered, and commonly not 
aligned with clinical guidelines. Higher quality trials had better odds of providing 
valid usual care. 
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Abstract 

Background: Respiratory syncytial virus (RSV) causes substantial winter pressure 
on adult services. In the UK, RSV vaccination currently targets adults aged ≥75 
years and care home residents; it remains uncertain whether this age criterion alone 
meaningfully discriminates risk of poor outcome among adults hospitalised with 
RSV. 

Methods: We pooled three UK hospital cohorts (one prospective, two retrospective) 
of adults admitted with acute respiratory infection (ARI) and PCR-confirmed RSV. 
The primary outcome was intensive care unit/high dependency unit (ICU/HDU) 
admission or all-cause mortality within 60 days. Prespecified predictors (age, sex 
and comorbidities) entered a least absolute shrinkage and selection operator 
(LASSO) penalised logistic regression; selected variables were refitted using 
standard logistic regression. Discrimination, calibration and decision-analytic 
performance were assessed using 1000-bootstrap internal validation and decision-
curve analysis. 

Results: Among 334 adults, 37 (11.1%) experienced the primary outcome. An age-
only rule mirroring current UK vaccine age-eligibility (≥75 years) demonstrated only 
modest discrimination (optimism-adjusted area under the receiver operating 
characteristic curve (AUC) 0.58, 95% CI 0.48 to 0.65) and a compressed distribution 
of predicted risks. A four-predictor model-including age, COPD, active/previous 
cancer and dementia-achieved higher discrimination AUC (0.77 (0.69 to 0.85)), a 
wider spread of predicted risks and the greatest net benefit across clinically 
plausible escalation thresholds (5-20%). 

Conclusions: In adults hospitalised with RSV-associated ARI, simple age-based 
heuristics-including the UK ≥75-year threshold-showed only modest ability to 
discriminate risk of ICU/HDU admission/60-day mortality once hospitalised. 
Comorbidity-inclusive approaches may provide more informative hospital-level risk 
stratification and warrant evaluation in future RSV vaccine-effectiveness and 
outcome studies. Any application requires external validation, more systematic RSV 
testing and comparison with physiology-based scores in larger, vaccinated cohorts. 

Keywords: COPD Exacerbations; Clinical Epidemiology; Mortality; Respiratory 
Infection; Viral infection. 
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Abstract 

Background: By 2030, healthcare expenditures related to congestive heart failure 
(CHF) in the United States are projected to surpass $70 billion. Despite substantial 
advances in guideline-directed medical therapy, morbidity and mortality remain 
unacceptably high, particularly among patients with concomitant chronic 
obstructive pulmonary disease (COPD), a comorbidity reported in approximately 
5%-41% of individuals with CHF. Although COPD is independently associated with 
worse CHF outcomes, its influence on the mortality benefit conferred by sodium-
glucose cotransporter-2 (SGLT-2) inhibitors remains poorly defined. 

Objective: To evaluate whether COPD alters the cardiovascular and mortality benefit 
of SGLT-2 inhibitors in CHF patients. 

Methods: PubMed, Cochrane and Google Scholar were searched from inception to 
February 2025 to identify studies meeting inclusion criteria. Review Manager was 
employed to calculate results in the form of relative risk (RR) with 95% confidence 
interval. 

Results: Our analysis of 15,058 patients (1,725 (11%) COPD patients) showed that 
COPD was associated with significantly higher risks of composite outcomes 
(RR=1.63; 95% CI: 1.49-1.79; p<0.00001), CV mortality (RR=1.62; 95% CI: 1.39-1.88; 
p<0.0001), heart failure hospitalization (RR=1.84; 95% CI: 1.40-2.40; p<0.00001), and 
all-cause mortality (RR=1.59; 95% CI: 1.42-1.78; p<0.00001). Additionally, adverse 
outcomes were more frequent in COPD patients, including volume depletion 
(RR=1.34; 95% CI: 1.25-1.51; p<0.00001), and adverse renal events (RR=1.46, 95% CI: 
1.17-1.82; P=0.0007). 

Conclusion: Our analysis indicates that heart failure (HF) patients with COPD may 
drive a somewhat attenuated benefit from SGLT-2 inhibitors, underscoring a clinical 
profile that merits careful consideration. 

Keywords: Cardiovascular Outcomes; Chronic Obstructive Pulmonary Disease; 
Drug-related adverse effects; Heart failure; Sodium Glucose Co-transport Inhibitors. 
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Abstract 

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is a leading cause of 
morbidity and mortality worldwide, with type 2 diabetes mellitus (T2DM), obesity 
and cardiovascular disease being common co-morbidities associated with worse 
outcomes. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) and sodium-
glucose cotransporter-2 (SGLT2) inhibitors which were originally developed for 
treatment of T2DM and/or obesity, have recently been shown to reduce 
exacerbations in observational studies of patients with COPD, suggesting that 
repurposing GLP-1RAs and SGLT2 inhibitors could improve clinical outcomes in 
COPD. 

Areas covered: COPD, diabetes and obesity share several common inflammatory 
pathways, including macrophage dysfunction, inflammasome activation and 
metabolic dysregulation. Here we review the pharmacology, pre-clinical and 
emerging clinical data which could support repurposing of GLP-1RAs and SGLT2 
inhibitors for use in COPD through a search of articles in PubMed and Medline from 
01/1950 to 08/2025. 
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Expert opinion: Reevaluating metabolic therapeutic targets has the potential to 
redefine treatment strategies for patients with COPD and metabolic comorbidities. 
Potential mechanisms of action could be via modulation of the NLRP3 
inflammasome and macrophage polarization or better control of co-morbid 
conditions. However, randomized controlled trials and mechanistic studies are 
needed to confirm these observational findings and elucidate underlying 
mechanisms. 

Keywords: Chronic obstructive pulmonary disease (COPD); Glucagon-like peptide-1 
(GLP-1) receptor agonist; Sodium-glucose cotransporter -2 (SGLT2) inhibitor; 
exacerbations; inflammation; obesity; type 2 diabetes. 
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Abstract 

Background: COPD is associated with an increased risk of infections, such as 
herpes zoster, potentially leading to greater morbidity and mortality. This 
systematic review assessed the evidence on herpes zoster burden in COPD. 

Methods: A global systematic literature review and meta-analysis was conducted 
(MEDLINE/Embase, 2003-2024) on herpes zoster burden (incidence, risk, 
complications, impact on COPD and healthcare resources) in adults aged ≥18 years 
with COPD. 

Results: 22 studies on herpes zoster burden in COPD were included. The pooled 
herpes zoster incidence rate per 1000 person-years in adults with COPD aged ≥18 
years was 10.98 (95% CI 8.28-14.56), increasing to 13.95 (10.80-18.02) in adults aged 
≥50 years. The pooled risk ratio of developing herpes zoster was 1.49 (1.17-1.89) in 
adults aged ≥18 years with COPD and 1.86 (1.28-2.69) in COPD treated with 
corticosteroids. The pooled rate ratio of developing post-herpetic neuralgia 
(persistent pain lasting ≥90 days) was 1.50 (1.10-2.04) in adults with herpes zoster 
and COPD versus with herpes zoster alone. Herpes zoster was linked to higher 
healthcare costs and resource use, and may be associated with COPD 
exacerbations. Study designs, settings, case definitions, sample sizes and study 
periods differed, resulting in heterogeneity. 

Conclusions: Adults with COPD have an increased risk of herpes zoster and 
complications and an associated burden on healthcare systems, with higher risks in 
those on corticosteroids. Herpes zoster vaccines offer effective protection, 
including for adults with COPD, and could help reduce the disease and its economic 
burden. 
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Abstract 

Introduction: Chronic obstructive pulmonary disease (COPD) is associated with 
increased cardiovascular morbidity and mortality. Arterial stiffness, an independent 
predictor of cardiovascular risk, enables detection of early vascular alterations 
preceding major clinical outcomes, making it critical for COPD management. 
Pharmacotherapy currently represents a major focus of therapeutic research for 
arterial stiffness modulation in this population. However, while current evidence 
supports specific pharmacological approaches, such as statins' vascular 
modulation in certain subgroups, their clinical efficacy remains inconclusively 
demonstrated across trials. 

Methods and analysis: To address this critical knowledge gap, we propose a 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses-compliant 
systematic review and meta-analysis focusing specifically on COPD patients with 
concomitant arterial stiffness, aiming to evaluate the efficacy of vascular-targeted 
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pharmacotherapies (statins, phosphodiesterase-4 inhibitors, long-acting 
bronchodilators). We conduct an extensive search across various databases 
(including MEDLINE and Embase, the Cochrane Central Register of Controlled 
Trials, Epistemonikos, Scopus, Web of Science Core Collection and China National 
Knowledge Infrastructure). The search will focus on randomised controlled trials 
(RCTs) of pharmacotherapy interventions associated with concurrent 
arteriosclerosis in COPD patients published from the date of creation of these 
databases to 1 May 2025. The primary outcome will be arterial pulse wave velocity, 
with secondary outcomes encompassing vascular function biomarkers, COPD 
clinical characteristics, systemic inflammatory markers (including tumour necrosis 
factor-alpha), clinical remission rate and adverse events. Two independent 
reviewers will systematically search seven biomedical databases using validated 
strategies, followed by risk-of-bias assessment (Cochrane RoB 2.0) and evidence 
quality grading (Grading of Recommendations Assessment, Development and 
Evaluation). Subgroup analyses will be initiated contingent on identification of 
significant statistical heterogeneity. Stratification variables may include, but are not 
limited to, disease severity (Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) criteria), cumulative smoking exposure (quantified in pack-years) and 
comorbidity burden (eg, cardiovascular/metabolic disorders). Both conventional 
pairwise and network meta-analyses will be implemented to hierarchically rank 
therapeutic interventions and identify the optimal regimen. 

Ethics and dissemination: This systematic review protocol is based on published 
RCTs and does not contain private information about the patient; therefore, ethical 
approval is not required. 

Prospero registration number: CRD42024628739. 

Keywords: Chronic Disease; Meta-Analysis; Pulmonary Disease. 
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Abstract 

Coronary artery disease (CAD) and chronic obstructive pulmonary disease (COPD) 
exhibit a significant bidirectional relationship, whereby the presence of 1 condition 
significantly increases the risk of developing the other, resulting in their frequent 
co-occurrence. We seek to assess demographic and geographic disparities and 
examine mortality trends from CAD and COPD in the United States from 1999 to 
2023. We retrieved mortality data for patients with CAD and COPD from the Centres 
for Disease Control and Prevention, Wide-Ranging Online Data for Epidemiologic 
Research Multiple Cause of Death database from 1999 to 2023. Age-adjusted 
mortality rates (AAMRs) per 100,000 population were calculated, and trends were 
analyzed using the Joinpoint regression model to estimate the annual percent 
change (APC) in AAMR. Mortality data were stratified by age, sex, race/ethnicity, 
urbanization, and Census regions. A total of 1,471,054 mortalities showed the 
existence of CAD and COPD on death certification. The AAMR decreased from 61.1 
to 41.8 from 1999 to 2023. The AAMR declined sharply until 2018 (APC -1.9), 
followed by a significant incline till 2021 (APC 4), after which it continued to 
decrease significantly until 2023 (APC -6.12). AAMR was twofold greater in males 
(71.7) than in females (34.3). Among races/ethnicities, non-Hispanic Whites (52.7) 
had the top AAMR. Mortality rates were 13 times greater among older adults than 
among middle-aged adults. From geographics, nonmetropolitan areas (63.3) and the 
Midwest region (55.2) had the highest AAMRs. These disparities across 
demographic and geographical variables necessitate appropriate resource 
allocation and targeted interventions to reduce the CAD-COPD mortality burden. 

Keywords: CDC Wonder; chronic obstructive pulmonary disease; coronary artery 
disease; mortality. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) increases the risk of 
severe respiratory syncytial virus (RSV)-related disease. This analysis evaluated the 
potential public health impact and cost-effectiveness of RSV vaccination with a 
single dose of adjuvanted RSVPreF3 vaccine over five years in people aged 60-74 
years with COPD in Italy. 

Research design and methods: A static multi-cohort Markov model estimated RSV-
related events, costs, and quality-adjusted life-years (QALY) over five years in 
people aged 60-74 years with COPD in Italy vaccinated with one dose of adjuvanted 
RSVPreF3, versus no vaccination. Vaccine efficacy and waning data were based on 
AReSVi-006 Phase III clinical trial results. Other input data came from published 
literature and official databases. Sensitivity analyses were conducted. 
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Results: A single dose of adjuvanted RSVPreF3 vaccine (75% coverage) was 
projected to reduce RSV-related acute respiratory infections by 29% and RSV-
related hospitalizations and deaths by 38% among patients with COPD aged 60-74 
years in Italy. The incremental cost-effectiveness ratio (health system perspective) 
was €1,306/QALY. 

Conclusions: These results indicated that a single dose of adjuvanted RSVPreF3 
vaccine in patients with COPD aged 60-74 years in Italy is a cost-effective preventive 
option that could potentially reduce RSV-related disease burden and costs over five 
years. 

Keywords: Chronic obstructive pulmonary disease; Italy; cost-effectiveness; 
respiratory syncytial virus; vaccination. 
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Abstract 

Background: High-flow nasal cannula (HFNC) reduces dead-space ventilation, but 
this effect is diminished by open-mouth breathing and partial airway obstruction. 
Consequently, it is uncertain whether HFNC provides respiratory support during 
endobronchial ultrasound (EBUS) procedures. 
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Methods: A single-center randomized controlled crossover study was conducted at 
the Rijnstate Hospital, Arnhem, the Netherlands, from November 2022 to August 
2024.Patients with severe COPD (Gold III/IV) were evaluated to determine if HFNC 
reduces dead space ventilation during an EBUS procedure. Exclusion criteria were 
known neurodegenerative conditions, allergies to propofol or esketamine, 
pregnancy, upper-airway obstructions, or severe pulmonary hypertension.Subjects 
received two sequences of HFNC flow (30 and 70 L/min or vice versa) during 
EBUS.The primary outcome was CO2 washout, determined by a 60-s capnography 
trace with and without HFNC flow to measure the difference in inspiratory, end-tidal 
CO2, and β-angle. 

Results: Twenty subjects with severe COPD (Gold III/IV) were included (Group A n = 
10; Group B n = 10), of which one could not complete the bronchial measurements 
because of an obstructing carcinoma. CO2 washout at carina was observed at 70 
L/min of HFNC flow, demonstrated by a reduced inspiratory CO2 of mean 6.0 mm Hg 
(95% CI: 4.5-8.3, P < .001) and end-tidal CO2 of 5.3 mm Hg (95% CI: 2.3-7.5, P = .002), 
but not at 30 L/min of HFNC flow (mean inspiratory CO2 difference of 1.5 mm Hg 
(95% CI: -2.3 to 6.0, P = .69) and mean end-tidal CO2 difference of 0.8 mm Hg (95% 
CI: -2.3 to 3.0, P = .35). A flow of 70 L/min reduced inspiratory CO2 in the left main 
bronchus (mean = 5.3 mm Hg; 95% CI: 2.3-8.3, P < .001), but not the end-tidal 
CO2 (mean = 3.0 mm Hg; 95% CI: 0.0-6.0, P = .07). 

Conclusions: An HFNC flow of 70 L/min reduced dead-space ventilation in subjects 
with severe COPD undergoing EBUS procedures during deep sedation, suggesting 
respiratory support during this procedure. 

Keywords: electrocardiogram; endobronchial ultrasound; high-flow nasal cannula; 
millimeters of mercurybreathing frequency. 
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Whole lung directed anti-muscarinic therapy improves small airway dysfunction in 
COPD patients 
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Abstract 

Directed distribution of inhaled therapy to diseased lung regions improves patient 
lung function. Small airway disease should be considered a treatable trait and 
actively sought in the clinic, leading to targeting therapeutic treatment to this 
region. https://bit.ly/4oHAwGM 
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Abstract 

Background: Cardiovascular Metabolic Multimorbidity (CMM), a leading global 
cause of mortality, lacks evidence on the predictive utility of the novel C-reactive 
protein-triglyceride-glucose index (CTI), which integrates insulin resistance and 
inflammation. This study compared CTI with the established Triglyceride-Glucose 
(TyG) index in predicting CMM risk. 

Methods: A cohort of 8,487 adults aged ≥45 from the CHARLS database (2011-2020) 
was analyzed. Over nine years, CMM events were tracked. Cox regression, 
restricted cubic spline (RCS), and ROC curve analyses assessed associations 
between TyG, CTI, and CMM risk. Subgroup analyses evaluated population-specific 
variations. 

Results: Among participants, 1,030 (12.14%) developed CMM. Unadjusted Cox 
models showed TyG (HR = 1.89, 95%CI 1.73-2.07, P < 0.001) and CTI (HR = 1.83, 
95%CI 1.70-1.97, P < 0.001) predicted CMM; adjusted models confirmed persistence. 
A dose-response association was observed for both CTI and TyG with CMM risk. In 
fully adjusted models, the overall dose-response trend remained similar. ROC 
analysis favored CTI (higher AUC). Subgroup analyses indicated TyG's association 
varied by sex, smoking, and hypertension (P < 0.05), while CTI's association differed 
by age, sex, and hypertension (P < 0.05). 

Conclusions: Elevated CTI independently correlates with increased CMM risk, 
demonstrating superior predictive accuracy over TyG. Its linear association 
highlights potential clinical utility for early CMM risk stratification. 

Copyright: © 2026 Wang 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 

Introduction: Multiple electrolyte imbalances (MEIs) are underexplored in 
hospitalized patients. We aimed to determine: (1) the prevalence and prognostic 
impact of MEIs; (2) the associations between electrolyte imbalance (EI) 
combinations and adverse outcomes; and (3) the potential interactions among EI 
types. 

Materials and methods: Hospitalized patients at Peking Union Medical College 
Hospital were enrolled from 2015 to 2020. Adverse outcomes included in-hospital 
mortality or discharge against medical advice. Multivariable logistic regression 
models were used to evaluate the associations of number of EIs, EI types, and their 
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combinations with adverse outcomes and to calculate the population-attributable 
fractions (PAFs). The additive and multiplicative interactions were examined for 
each EI combination. 

Results: Among 324,056 hospitalizations, the prevalence of MEIs was 18.8%. 
Compared to patients without EIs, the odds ratios (ORs) for adverse outcomes were 
2.18 (95% confidence interval [CI]: 1.83-2.59) for patients with 1 EI and 17.34 (95% 
CI: 15.32-19.62) for those with ≥2 EIs. The highest-risk EI combinations at the 
individual level were hypercalcemia-hypernatremia (OR = 14.96 [95% CI: 11.34-
19.68]), hyponatremia-hypernatremia (13.00 [95% CI: 10.09-16.74]), and 
hypochloremia-hypernatremia (11.06 [95% CI: 8.51-14.34]), while hypokalemia-
hypernatremia (PAF = 17.89% [95% CI: 17.37%-18.41%]), hyperchloremia-
hypernatremia (15.29% [95% CI: 14.99%-15.59%]), and hypocalcemia-hypernatremia 
(12.40% [95% CI: 11.94%-12.86%]) contributed the most to adverse outcomes at the 
population level. Synergistic additive interactions were observed for 
hyperchloremia-hypernatremia (relative excess risk due to interaction = 4.80 [95% 
CI: 3.05-6.55]) and hypercalcemia-hypernatremia (6.98 [95% CI: 3.11-10.86]). 

Conclusions: MEIs are common and harmful in hospitalized patients. Prioritizing 
different intervention targets at individual and population levels may improve 
clinical outcomes. 

Keywords: Water-electrolyte imbalance; multimorbidity; prevalence; prognosis. 
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Abstract 

Background: Multimorbidity, the co-occurrence of multiple long-term conditions 
(LTCs), is an increasingly important clinical problem, but little is known about the 
underlying causes. We investigate the role of a critical multimorbidity risk factor, 
obesity, as measured by body mass index (BMI), in explaining shared genetics 
amongst 71 common LTCs. 

Methods: In a population of northern Europeans, we estimated genetic correlation, 
between LTCs and partial genetic correlations after adjustment for the genetics of 
BMI. We used multiple causal inference methods to confirm that BMI causally 
affects individual LTCs, and their co-occurrence. Finally, we quantified the 
population-level impact of intervening and lowering BMI on the prevalence of 15 key 
common multimorbid LTC pairs. 

Results: BMI partially explains some of the shared genetics for 740 LTC pairs (30% 
of all pairs considered). For a further 161 LTC pairs, the genetic similarity between 
the LTCs was entirely accounted for by BMI genetics. This list included diabetes 
and osteoarthritis and gout and osteoarthritis: Causal inference methods confirmed 
that higher BMI acts as a common risk factor for a subset of these pairs, and 
therefore BMI-lowering interventions would likely reduce their prevalence. For 
example, we estimated that a 1 standard deviation or 4.5 unit decrease in BMI would 
result in 17 fewer people with both chronic kidney disease and osteoarthritis per 
1000 who currently have both LTCs. 

Conclusions: Our genetics-centred approach quantifies the contribution of obesity 
to multi-morbidity. Our method for calculating full and partial genetic correlations is 
published as an R package {partialLDSC}. 

Plain language summary 

More than half of people over 65 have several long-term health conditions at the 
same time. This is becoming a bigger issue in the UK, but we don’t fully understand 
why some people develop many conditions.We looked at how body weight, 
measured by body mass index (BMI), affects the shared genetic risks for 71 
common health problems such as diabetes, heart disease, arthritis and depression. 
Using data from people with northern European ancestry, we studied how much the 
same genes are linked to different conditions — both before and after taking the 
genetics of BMI into account.We found that BMI explains some of the shared 
genetic risks between many health conditions, and all of the shared risk for some, 
such as diabetes and osteoarthritis.Our results suggest that helping people lower 
their BMI could reduce the number of long-term health problems they experience, 
allowing more people to live longer and healthier lives. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC12873261/
https://doi.org/10.1038/s43856-025-01347-y


© 2026. The Author(s). 

Conflict of interest statement 

Competing interests: J.B. is a part-time employee of Novo Nordisk Research Centre 
Oxford, limited. T.F. has consulted for several pharmaceutical companies. All other 
authors have no disclosures to declare. 

• 53 references 

• 7 figures 

Full text links 

 

Proceed to details  

Cite 

5 

Pediatrics 

•  

•  

•  

. 2026 Feb 6:e2025073742. 

 doi: 10.1542/peds.2025-073742. Online ahead of print. 

Neurodevelopmental Outcomes 12 Years After Extremely Preterm Birth in Sweden 

Fredrik Serenius 1, Thomas Abrahamsson 2 3, Ulrika Ådén 3 4 2, Kerstin 
Hellgren 5, Karin Sävman 6 7, Andreas Ohlin 8, David Ley 9, Lena Hellström 
Westas 1, Aijaz Farooqi 10, Karin Källén 11, Lisa B Thorell 12 

Affiliations Expand 

• PMID: 41638598 

  

• DOI: 10.1542/peds.2025-073742 

Abstract 

Objectives: We assessed the prevalence of neurodevelopmental disabilities (NDDs; 
cognition, cerebral palsy, vision/hearing, epilepsy), attention deficit hyperactivity 
disorder (ADHD), autism spectrum disorder (ASD), developmental coordination 
disorder (DCD), behavior problems, and multimorbidity in a national cohort of 
children born extremely preterm (EPT, <27-week gestation) to provide a 
comprehensive understanding of the challenges faced by children born EPT in early 
adolescence. 
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Methods: All infants born EPT in Sweden from April 2004 through March 2007 were 
enrolled in the Extremely Preterm Infants in Sweden Study (EXPRESS). Of 492 
survivors at age 12 years, 462 were assessed alongside 373 term-born controls. 
Standard instruments were used to assess cognition, motor function, and behavior. 
Parents completed a structured health questionnaire. Diagnoses were obtained 
from national health registers. 

Results: Compared with controls, children born EPT exhibited significantly higher 
rates of moderate/severe NDD (37.4% vs 4.6%), ASD (14.9% vs 2.41%), ADHD (21.2% 
vs 8.9%), DCD (29.4% vs 5.7%), and behavioral problems (35.3% vs 8.13%; all P < 
.001). Of children born EPT with no/mild NDD, 8.3% (24/289) were diagnosed with 
ASD and 14.5% (24/289) with ADHD, and of those with moderate/severe NDD, 26.0% 
(42/289) were diagnosed with ASD and 32.4% (56/173) with ADHD. Of children born 
EPT with moderate/severe NDD, 59% exhibited at least 2 co-occurring 
disabilities/disorders, and in those with no/mild disabilities, comorbidity was 24.9%. 
In the total EPT cohort, 57.4% were free from moderate/severe NDD and ASD, and 
42.0% were free from ASD, ADHD, and DCD. 

Conclusions: By age 12 years, a large proportion of children born EPT faced 
challenges because of NDD, ASD, ADHD, DCD, multimorbidity, and behavioral 
problems, necessitating multidisciplinary follow-up. 

Copyright © 2026 by the American Academy of Pediatrics. 
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Free article 

Abstract 

Background: This study aimed to investigate the association of smoking status and 
years since cessation with the onset, progression, and prognosis of cardio-renal-
metabolic (CRM) multimorbidity (CRMM). 

Methods: This study included participants from the UK Biobank who were free of 
CRM disease at baseline. Covariates adjusted Cox proportional hazards models 
were employed to evaluate the associations of smoking status and years since 
smoking cessation with the risks of individual CRM diseases, including ischemic 
heart disease (IHD), stroke, type 2 diabetes (T2D), and chronic kidney disease 
(CKD), as well as with each state in CRMM progression, including first CRM disease 
(FCRMD), CRMM (defined as the occurrence of two or more CRM diseases), and 
death. Multi-state models were used to analyze the associations between smoking-
related behaviors and CRMM progression. The effects of smoking cessation were 
further explored within subgroups according to sex, age at smoking initiation, 
smoking duration, smoking intensity, and genetic risk scores for individual CRM 
diseases. 

Results: In total, 356,071 participants (median age 57 years; 44.9% male) who were 
free of CRM disease (healthy) at baseline and had complete information on smoking 
status were included. During a median follow-up of 13.6 years, 56,786 participants 
developed a FCRMD, and 11,508 progressed to CRMM, of whom 2,796 subsequently 
died. Across all transitions from healthy to FCRMD, then to CRMM, and ultimately to 
death, current smoking had a greater impact on transitions leading to mortality. 
Compared with never smokers, current smokers had an adjusted hazard ratio of 
1.44 (95% CI: 1.40-1.47) for the transition from healthy to FCRMD and 2.49 (95% CI: 
2.38-2.60) for the transition from healthy to death. Approximately 25 years of 
smoking cessation were required for risks across all transitions in CRMM 
progression among former smokers to became not significantly different from those 
of never smokers. Compared with current smokers, former smokers experienced 
significantly lower risks for transitions leading to death shortly after cessation, 
whereas risk reductions for the transitions from healthy to FCRMD and from FCRMD 
to CRMM were not observed until more than 5 and 20 years after cessation, 
respectively. When disease-specific transitions were further considered, longer 
post-cessation periods were required to achieve significant risk reductions for 
transitions from healthy to T2D or CKD and from IHD or T2D to death, compared 
with current smokers. The effects of smoking cessation on CRMM progression 
varied by sex and previous smoking behavior, but not by genetic susceptibility to 
specific CRM diseases. 

Conclusion: Smoking has substantial but varied impacts across transitions in 
CRMM progression and disease-specific pathways. Long-term smoking cessation is 
an important strategy for reducing the risk of CRMM onset and progression. 
Individuals with specific prior smoking patterns (e.g., male or heavy smokers) and 
those at certain transition states warrant particular attention during the short-term 
period following smoking cessation. 

https://doi.org/10.1186/s13690-026-01846-x


Keywords: Cardio-renal-metabolic multimorbidity; Multi State model; Smoking 
cessation. 
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Abstract 

Aims: The elucidation of the contributory role of multimorbidity to heart failure (HF) 
including the gut-heart axis has added a new dimension to our understanding of HF 
pathophysiology that is not reflected in currently available risk scores. The present 
investigation aimed to develop and validate a novel risk score model of 
multimorbidity for HF risk stratification. 

Methods and results: A risk model was developed based on the contribution of 
markers associated with HF multimorbidities on outcomes of mortality and/or 
rehospitalization due to HF (death/HF) at one year. Two independent HF cohorts 
were combined and randomly split 70:30 using a split-sample validation approach 
for training and validation cohorts that were not significantly different for 
investigated variables. Backward logistic regression was used to develop the risk 
model with a further scoring system to create a simple risk calculator. A final 11-
variable risk model (age, previous HF hospitalization, NYHA group III/IV, NT-proBNP, 
diastolic blood pressure, loop diuretic use, beta-blocker non-use, creatinine, COPD, 
diabetes, and combined gut metabolites) showed a diagnostic performance of 0.71 
in the training cohort (C-statistic validation cohort, 0.70, P < 0.001). A risk 
score/calculator was further developed based on this model with categorization into 
three (low-, mid-, and high-) and two (low- and high-) risk groups, with both 
approaches demonstrating increased incidence of death/HF in patients at the 
highest risk (P < 0.001). 

Conclusion: A novel risk model and score were derived that showed the 
contribution of comorbidities including the added value of the gut-heart axis on risk 
stratification of HF patients on rehospitalization and death. 

Lay summary: The contributory role of multimorbidity is not well understood in 
heart failure (HF), including the more recent addition of the gut microbiome (gut-
heart axis). However, in current HF risk scores, the contributory role of 
multimorbidity is seldom considered. In this study, we developed an 11-variable risk 
model and a simple risk score calculator for clinical use that considers the 
contribution of HF multimorbidity, including the gut microbiome. The clinical risk 
score was developed and validated in a clinical cohort from two combined 
independent European studies from inpatient heart failure subjects. The outcomes 
were death due to HF and/or rehospitalization at 1 year. The final model showed 
diagnostic performance comparable to current HF risk scores. Furthermore, the risk 
score calculator, developed for clinical use, is able to stratify patients into low-, mid-
, and high-risk groups, with worsening outcomes seen with increasing risk group. 
The importance and novelty of this risk model over current HF risk scores are the 
contribution of comorbidities including the added value of the gut-heart axis on HF 
risk stratification. 

Keywords: Gut; Heart failure; Metabolites; Outcomes; Risk model. 
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Abstract 

Background: Asthma and chronic obstructive pulmonary disease are common 
respiratory disorders with significant global health implications. 
Budesonide/formoterol (Symbicort) is a fixed-dose inhaler combining budesonide 
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and formoterol fumarate dihydrate, widely used for disease management. While its 
clinical efficacy is well established, there is an increasing number of adverse drug 
event (ADE) reports, highlighting the need for thorough real-world safety 
evaluations. 

Methods: We performed a retrospective pharmacovigilance study using three major 
spontaneous reporting systems: the US Food and Drug Administration Adverse 
Event Reporting System (FAERS), the Japanese Adverse Drug Event Report 
(JADER), and the Canada Vigilance Adverse Reaction Database (CVARD). We used 
multiple disproportionality algorithms, including reporting odds ratio, proportional 
reporting ratio, Bayesian confidence propagation neural network, and multi-item 
gamma Poisson shrinker for signal detection. Additionally, subgroup and 
sensitivity, along with logistic regression, were performed. Weibull distribution and 
log-rank testing were used to assess event timing. 

Results: A total of 30,689 ADEs were identified in FAERS, spanning 27 system organ 
classes. Expected signals such as cough, dysphonia, and bronchitis were 
confirmed. Unexpected events included dyspnea, visual and memory impairment, 
coronary artery embolism, and asthmatic crisis. Sex-stratified analysis revealed 
female-specific risks (eg, malaise, bronchitis, alopecia, weight gain) and male-
specific risks (eg, dysuria, myocardial infarction). Younger patients (<18 years) were 
at higher risk for asthmatic crisis, whereas older patients (>65 years) showed a 
protective effect. The median onset of ADEs was 55 days. Distinctive signals 
emerged from JADER (eg, pneumonia, liver injury) and CVARD (eg, hemoptysis, 
hypothyroidism). 

Conclusions: This multi-database analysis highlights the need for continuous 
pharmacovigilance for budesonide/formoterol. The identification of novel ADE 
signals emphasizes the importance of vigilant monitoring, especially during early 
treatment, to enhance safety and therapeutic outcomes. 

Keywords: Adverse drug events; Asthma; Budesonide/formoterol; 
Disproportionality analysis; Real-world analysis. 
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Abstract 

In the last decades, critical advancements in research technology and knowledge 
on disease mechanisms steered therapeutic approaches for chronic inflammatory 
diseases towards unprecedented target specificity. For allergic and chronic lung 
diseases, biologic drugs pioneered this goal, acquiring on the way-through the 
clinical use of monoclonal antibodies-a deeper understanding of how inflammatory 
and immune pathways are configured in disease-specific patterns. In this 
biomarker-driven approach, synthetic small molecule drugs (SMDs) were perceived 
as lagging behind in innovation for their relative lack of specificity. This was, 
however, mostly due to a shift in focus towards biologics rather than true 
obsolescence of SMDs. In the same timeframe, in fact, advances in structural 
biology and medicinal chemistry, bioinformatics and artificial intelligence held 
steadily SMDs' innovation and relevance. The use of kinase inhibitors, well 
established in the treatment of cancer and rheumatological diseases, is now 
approved for some allergic skin diseases and is approaching asthma and COPD 
with several clinical trials; moreover, new therapeutics targeting mast cell receptors 
and molecules involved in innate immunity are entering preclinical and clinical 
testing. Alongside, the portfolio of biologics is harboring the expansion of RNA 
therapeutics, which gained global recognition during the COVID-19 pandemic due to 
RNA vaccines. Different types of RNA therapeutics, including those based on 
different non-coding RNAs, are advancing to agency approval and market, thanks to 
improvements in molecule stability and delivery systems. In summary, the evidence 
presented in this position paper illustrates that precision medicine is becoming a 
goal shared between synthetic SMDs and biologics, both protein/antibody-based 
and RNA therapeutics. We review the current state, unmet needs and opportunities 
within this evolving landscape, highlighting how small molecular species, both 
synthetic as SMDs and biologic in nature as RNA, can contribute to the precision 
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medicine approach along with protein and antibody-based biologics and cell 
therapies. 
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Background: The benefits and harms of using macrolides for asthma remain 
unclear. 

Objective: As part of upcoming AAAAI/ACAAI JTFPP guidelines addressing severe 
asthma, we systematically reviewed the efficacy and safety of macrolides for 
asthma. 

Methods: We systematically searched MEDLINE, EMBASE, and CENTRAL to April 
12, 2025, for randomized trials comparing macrolides to placebo or standard care 
for asthma. Paired reviewers independently screened records and extracted data. 
Individual patient-level data in random effects ANCOVA models addressed asthma 
control and asthma-related quality of life (QoL). Random effects meta-analyses 
addressed severe exacerbations and harms. We used the GRADE approach to 
evaluate certainty of evidence. PROSPERO (CRD42023408677). 

Results: Nineteen trials enrolled 1825 participants. Compared to placebo, 
macrolides improve asthma control (ACQ-6; 0-6; lower better; between-group mean 
difference [MD]: -0.23 [95%CI -0.32 to -0.13]; 40.6% vs. 21.6% improving by minimally 
important difference [MID] of 0.5 points; high certainty), likely reduce severe 
exacerbations (incidence rate ratio: 0.75 [95%CI 0.57 to 0.98]; rate difference: 0.26 
fewer events per patient-year [95%CI 0.45 to 0.02 fewer events]; moderate certainty), 
and likely modestly improve QoL (AQLQ; 1-7; higher better; MD: 0.11 [95%CI -0.06 to 
0.29]; 47.6% vs. 42.4% improving by MID of 0.5 points; moderate certainty) with little 
to no effect on serious adverse events and mortality (high certainty). Relative 
effects were similar among patients with T2-high versus T2-low asthma. 

Conclusion: Macrolides likely reduce severe exacerbations and improve asthma 
control and QoL with little to no difference in serious harms among patients with T2-
high or T2-low asthma. 

Keywords: GRADE approach; antibiotic resistance; asthma control; asthma-related 
quality of life; severe asthma exacerbations. 
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Abstract 

Background: Poorly controlled asthma during pregnancy has been associated with 
adverse maternal and neonatal outcomes. Biologic medications, such as 
monoclonal antibodies, can improve control and reduce exacerbations in patients 
with moderate-severe asthma. However, there is limited data about the safety of 
biologics during pregnancy. 

Objective: To determine the frequency of adverse pregnancy outcomes in patients 
with moderate-severe persistent asthma prescribed biologic therapies compared to 
an unexposed disease matched cohort. 

Methods: This is a retrospective cohort study utilizing the TriNetX US Collaborative 
Network. Pregnant women ages 15 to 44 years old with moderate-severe asthma 
between January 2010 and July 2025 were identified. The study included two 
groups: asthma biologic prescription group and unexposed asthma controls which 
were 1:1 propensity score-matched by age, race, ethnicity, comorbidities, substance 
use, and obesity. Primary outcomes were defined as maternal and fetal 
complications that occurred in relation to the index event (pregnancy date). Odds 
ratios with 95% confidence intervals were calculated between matched groups for 
each outcome. 

Results: After propensity score matching, there were 535 pregnant patients in each 
group. There was a decreased risk of any adverse pregnancy outcomes in the 
asthma biologic prescription group when compared to the disease matched 
controls (OR 0.609, CI 0.460-0.807, p=0.001). 

Conclusion: Prescribed biologics for the treatment of moderate-severe asthma 
during pregnancy was not associated with an increased risk for adverse pregnancy 
outcomes when compared to disease matched controls, and may have a protective 
effect in reducing adverse pregnancy outcomes. 
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Abstract 

Background: Systemic inflammation, nutritional depletion, and immune 
dysregulation are common in asthma, yet no composite indicator has been 
prospectively linked to long-term survival; accordingly, the association between the 
C-Reactive Protein-Albumin-Lymphocyte (CALLY) index and all-cause mortality in 
U.S. adults with asthma was examined. 

Methods: We analyzed 3,887 asthma participants aged ≥18 years from the National 
Health and Nutrition Examination Survey (NHANES) 1999-2010, linked to the 
National Death Index (NDI) through December 2019. Cox regression estimated 
hazard ratios (HR) per CALLY quartile and per one-unit increase in In-transformed 
CALLY, adjusting for sociodemographic, lifestyle and comorbidity covariates. Non-
linearity was assessed with restricted cubic splines; subgroup analyses tested 
effect consistency. 

Results: During a median 157 months, 729 deaths occurred (18.8% mortality). 
Higher CALLY was associated with younger age, lower BMI and fewer 
comorbidities. After full adjustment, each unit increase in CALLY conferred a 19% 
lower mortality risk (HR 0.81, 95 % CI 0.76-0.86). The dose-response gradient 
remained linear across the entire distribution, and the inverse association was 
consistently observed across all predefined strata. 

Conclusion: In this cohort, a higher CALLY index was independently associated 
with lower all-cause mortality among adults with asthma; prospective studies are 
warranted to confirm this association. 
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Abstract 

Eosinophilic lung diseases (ELDs) represent a heterogeneous group of airway and 
parenchymal disorders unified by eosinophilic inflammation but distinguished by 
diverse clinical features, mechanisms of persistence, and variable therapeutic 
responses. Traditional diagnostic tools-including blood eosinophil counts, 
bronchoalveolar lavage, sputum cytology, and exhaled nitric oxide predict the 
eosinophilic/T2 burden of the disease but often fail to distinguish IL-5-dependent 
from IL-5-independent pathways, overlook compartment-specific inflammation, and 
inadequately predict/monitor response to targeted biologics. The inconsistent 
efficacy of IL-5/IL-5R-directed monoclonal antibodies despite normalisation of blood 
eosinophils across the ELD spectrum, viz. robust clinical response in eosinophilic 
granulomatosis with polyangiitis and hypereosinophilic syndrome, partial in 
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asthma, and largely absent in COPD-underscores the limitations of current 
biomarkers and the need for refined precision endotyping. To address these gaps, 
emerging biomarker platforms move beyond eosinophil enumeration to define 
upstream drivers, activation states, tissue localization, and immune pathways 
sustaining persistent eosinophilia. These advances include non-invasive tools such 
as lateral-flow devices for assaying eosinophil peroxidase (eosinophil activity 
biomarker), breathomics and volatile organic compound profiling, cytokine-level 
inflammatory mapping, and composite biomarker models integrating airway, blood, 
and molecular signatures. In parallel, functional imaging modalities-including 
hyperpolarized gas MRI, phase-resolved functional lung MRI, and quantitative 
computed tomography (CT)-provide non-invasive, high-resolution visualization of 
regional ventilation, perfusion, and inflammation. This enables clinicians to "look 
into the lungs" and offer powerful stand-alone or complementary biomarker 
capability. Collectively, these innovations mark a shift toward mechanistically 
informed, tissue-specific, multimodal biomarker strategies that refine diagnosis, 
improve therapeutic selection, and enhance monitoring across the ELD spectrum, 
advancing the promise of precision medicine. 

Keywords: COPD; EGPA; HES; asthma; biomarkers; eosinophils; lung diseases. 
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Abstract 

Aims: To compare physical, functional and inflammatory characteristics between 
adults with severe asthma and controls with and without obesity, and to evaluate 
factors associated with sarcopenia and muscle quality. 

Methods: This cross-sectional study included four groups: adults with severe 
asthma and controls (without respiratory diseases), stratified by the presence or 
absence of obesity. Assessments included lung function, asthma outcomes, clinical 
variables, body composition, sarcopenia, muscle quality index (MQI), muscle 
function and strength, six-minute walk distance (6MWD), and inflammatory markers. 

Results: A total of 233 participants were included (140 with severe asthma, 93 
controls). The group with obesity and severe asthma showed worse core function, 
limb strength, MQI and 6MWD, compared to the other groups (P<0.0001 for all). No 
significant differences were observed in lean mass (P=0.123) or in the prevalence of 
sarcopenia (P=0.291) between groups. Inflammatory markers were elevated in 
asthma, regardless of obesity. A multiple linear regression model including age, 
sex, asthma, fat mass, lower limb strength and 6MWD explained 43.3% of the 
variability in appendicular skeletal muscle mass index (ASMMI). 

Conclusion: Obesity plays a key role in muscle dysfunction on core, upper, and 
lower limb muscle groups. This reinforces the need for integrated clinical 
approaches addressing both asthma and obesity. 

Keywords: Asthma; Body Composition; Obesity; Sarcopenia; Skeletal muscles. 
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Abstract 

Background: Underlying immune modifications are offered by the Polyvalent 
Chemical Bacterial Lysate OM-85 (i.e., anti-viral properties, enhancement of the 
epithelium barrier function, and induction of a tolerance landscape in the lungs). 
This secondary post hoc analysis used data from the OMRIA study, to assess the 
effect of add-on OM-85 on reducing the risk for exacerbations of any origin in adults 
with difficult-to-treat T2-high asthma. 

Methods: The Oral Bacterial Lysate OM-85 Prevents Respiratory Tract Infections in 
Asthma (OMRIA) study enrolled adults with T2-high asthma frequently exacerbating, 
under standard of care asthma therapy (SoC), who were started on OM-85 (two 3-
month courses with a 3-month treatment-off period in between). Patients were 
assigned to two groups (OM-85 plus SoC n=70 and SoC group n=67) and all AEXs 
and OCS bursts were recorded throughout a 12-month period. A clinical 
categorization to identify infectious and non-infectious AEXs was also applied: 1. 
Asthma symptoms alone (non-infectious), 2. Combined asthma and common cold 
symptoms (infectious), 3. Combined asthma and bronchitis, sinusitis, or pneumonia 
symptoms (infectious). 

Results: The weighted with propensity scores analyses (Poisson and negative 
binomial regression model), verified the statistically significant decreases in the 
average numbers of AEXs and OCS bursts reported in OMRIA study, in patients 
treated with OM-85. Same tendencies were recorded in each AEX class (class 1-non-
infectious: 50.5% decrease, classes 2 and 3-infectious: 72.2% and 89.8% decrease, 
respectively). 

Conclusion: This secondary post hoc analysis supports the therapeutic benefit of 
OM-85 in patients with T2-high asthma who have frequent exacerbations despite 
adherence to SoC asthma therapy. 

Keywords: Bronchial Asthma; Exacerbations; OM-85; Oral corticosteroids; T2-high 
asthma. 
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Abstract 

This update and revision of the international guideline for urticaria was developed in 
accordance with the methods recommended by Cochrane and the Grading of 
Recommendations Assessment, Development and Evaluation (GRADE) working 
group. It is an initiative of the Global Allergy and Asthma Excellence Network 
(GA2LEN) and its Urticaria and Angioedema Centers of Reference and Excellence 
(UCAREs and ACAREs), with the participation of 210 delegates from 107 national 
and international societies, from 59 countries. The consensus conference was held 
on December 6th, 2024. This guideline was acknowledged and accepted by the 
European Union of Medical Specialists (UEMS). Urticaria is a frequent, mast cell-
driven disease, defined by a rapid appearance of wheals, angioedema, or both. The 
lifetime prevalence of acute urticaria is estimated to be approximately 20%. Chronic 
urticaria, categorized as either chronic spontaneous urticaria or chronic inducible 
urticaria, is disabling, impairs quality of life, and affects performance at work and 
school, however, novel therapies are available. This updated version of the 
international guideline for urticaria covers the definition and classification of 
urticaria and outlines expert-guided and evidence-based diagnostic and therapeutic 
approaches for the different subtypes of urticaria. 

Keywords: angioedema; consensus; evidence‐based; hives; itch; mast cell; 
urticaria; wheals. 
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https://pubmed.ncbi.nlm.nih.gov/?term=41654876%2C41654451%2C41654320%2C41654262%2C41654181%2C41654001%2C41651409%2C41651034%2C41651033%2C41649409%2C41649402%2C41645639%2C41644318%2C41641665%2C41639827%2C41636912%2C41631535%2C41631368%2C41628459%2C41606965%2C41198399&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-168
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Soria+A&cauthor_id=41649409
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https://pubmed.ncbi.nlm.nih.gov/?term=41654876%2C41654451%2C41654320%2C41654262%2C41654181%2C41654001%2C41651409%2C41651034%2C41651033%2C41649409%2C41649402%2C41645639%2C41644318%2C41641665%2C41639827%2C41636912%2C41631535%2C41631368%2C41628459%2C41606965%2C41198399&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-171
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Staevska+M&cauthor_id=41649409
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https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sussman+G&cauthor_id=41649409
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sussman+G&cauthor_id=41649409
https://pubmed.ncbi.nlm.nih.gov/?term=41654876%2C41654451%2C41654320%2C41654262%2C41654181%2C41654001%2C41651409%2C41651034%2C41651033%2C41649409%2C41649402%2C41645639%2C41644318%2C41641665%2C41639827%2C41636912%2C41631535%2C41631368%2C41628459%2C41606965%2C41198399&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-10-full-view-affiliation-176
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Szegedi+A&cauthor_id=41649409
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Abstract 

Background: Post hoc analyses of clinical trials have characterized dupilumab's 
adverse effects, yet the real-world impact in chronic rhinosinusitis with nasal polyps 
(CRSwNP) and asthma is not well described. This study aims to characterize the 
risks of lymphoma, cardiovascular events, eosinophilia, joint pain, inflammatory 
arthritis, and sleep apnea in dupilumab-treated CRSwNP and/or asthma patients 
compared to those not taking dupilumab, and to other biologics. 

Methods: This retrospective cohort study used TriNetX, a de-identified database 
containing over 100 million patient records. Demographics and adverse effects 
associated with immunotherapy use were collected. 

Results: We identified 21,249 dupilumab-treated CRSwNP and/or asthma patients. 
After matching for demographics, comorbid conditions, and medication use, 
dupilumab was associated with a lower risk of acute myocardial infarction (RR 
0.538, 95% CI 0.435-0.665), pulmonary embolism (RR 0.639, 95% CI 0.500-0.817), 
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cerebral infarction (RR 0.716, 95% CI 0.580-0.884), venous thrombosis (RR 0.625, 
95% CI 0.511-0.763), cardiovascular disease (RR 0.733, 95% CI 0.678-0.791), and 
sleep apnea (RR 0.891, 95% CI 0.818-0.970), with a higher risk of eosinophilia (RR 
3.157, 95% CI 2.606-3.826), versus no biologic. Dupilumab was associated with a 
similar risk of lymphoma and musculoskeletal outcomes. Compared to omalizumab 
and mepolizumab, dupilumab showed a more favorable musculoskeletal and 
cardiovascular profile, while it demonstrated a largely similar profile to 
tezepelumab. 

Conclusions: Despite eosinophilia, dupilumab was associated with decreased risk 
of major cardiovascular, thromboembolic, and sleep apnea outcomes in CRSwNP 
and asthma. These findings suggest dupilumab may confer protection against 
adverse outcomes beyond respiratory symptom control. 

Keywords: adverse events; arthritis; asthma; chronic rhinosinusitis; eosinophilia; 
lymphoma; nasal polyps. 
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Abstract 

Chronic rhinosinusitis (CRS) and asthma are prevalent conditions that often 
coexist. These diseases share common inflammatory mechanisms, such as T-
helper cell 2 (T2)-high inflammation, driven by interleukin (IL)-4, IL-5, and IL-13 
cytokines. The frequent comorbidity between CRS, especially CRS with nasal 
polyps (CRSwNP), and asthma exacerbates disease severity, impairs quality of life, 
and complicates treatment. Patients with NSAID-exacerbated respiratory disease (N-
ERD) represent a severe phenotype of this disease, characterized by the 
coexistence of CRSwNP, asthma, and NSAID hypersensitivity, which poses unique 
therapeutic challenges. This EAACI Task Force explores the shared risk factors, 
including genetic predispositions, epithelial barrier dysfunction, microbiome 
dysbiosis, underlying CRS, and asthma. It also evaluates current therapeutic 
strategies such as biologics, aspirin therapy after desensitization (ATAD), and 
endoscopic sinus surgery (ESS). Biologics have shown their effectiveness and 
safety in the treatment of asthma and CRS. Dupilumab, mepolizumab, 
depemokimab, and omalizumab have emerged as transformative therapies, 
particularly for patients with severe type 2 inflammation. Tezepelulumab is effective 
for both T2-high and T2-low asthma and CRSwNP. Itepekimab has shown its effect 
in asthma and is under investigation for CRSwNP. Omalizumab is effective in 
allergic asthma and CRSwNP. ATAD provides an additional disease-modifying 
approach for N-ERD, though patient adherence and tolerability remain critical 
challenges. ESS significantly improves asthma control, reduces medication use, 
and enhances sinonasal outcomes, particularly in severe asthma cases; however, 
these patients often need recurring surgeries. Despite these advances, treatment 
outcomes vary based on individual phenotypes and endotypes, underscoring the 
need for personalized approaches. The report highlights gaps in the literature, such 
as the lack of head-to-head trials comparing biologics, ATAD, and surgery. Future 
research should focus on refining treatment algorithms, identifying biomarkers for 
treatment selection, and assessing long-term outcomes to optimize care for patients 
with CRS, asthma, and N-ERD. 

Keywords: ENT (rhinitis, sinusitis, nasal polyps…); asthma; asthma treatment. 
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Abstract 

Background: Biologic therapies are pivotal in managing severe asthma. Despite 
their efficacy, some patients discontinue biologics, with varying outcomes. 
Predictors of successful versus unsuccessful discontinuation remain poorly 
defined. This study aimed to identify clinical factors associated with post-
discontinuation outcomes in a real-world practice. 

Methods: This retrospective cohort included adults with severe asthma who had 
received biologics for at least 12 months and subsequently discontinued therapy for 
a minimum of three consecutive months. We assessed the effects of baseline blood 
eosinophilia (≥300 cells/μL), residual sputum symptoms during biologic therapy, 
treatment responsiveness, biologic class, and discontinuation reasons on post-
discontinuation asthma exacerbation rates using multivariable Cox models. 

Results: A total of 118 patients were analyzed. The Kaplan-Meier analysis estimated 
a 65 % exacerbation-free probability at 12 months after discontinuation. Factors 
associated with successful discontinuation included a robust clinical response and 
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absence of exacerbations before cessation. Conversely, baseline eosinophilia, 
residual sputum symptoms during biologics, and discontinuation due to inadequate 
therapeutic response or financial burden were associated with post-discontinuation 
exacerbations. In class-stratified restricted models, persistent sputum remained 
significantly associated with post-discontinuation exacerbations after stopping anti-
IL-5 therapies, while baseline eosinophilia was associated with post-discontinuation 
exacerbations after stopping anti-IgE or anti-IL-4Rα. Among patients with sputum 
symptoms or poor-response discontinuation, the overall frequency of exacerbations 
declined after discontinuation. 

Conclusions: Baseline eosinophilia, persistent sputum during therapy, and 
discontinuation prompted by poor response or cost may serve as risk factors for 
post-discontinuation exacerbations; however, risk is phenotype- and class-
dependent. Careful patient selection and monitoring are essential when considering 
the discontinuation of biologic treatment. 

Keywords: Adult asthma; Biologics; Discontinuation; Exacerbation; Severe asthma. 
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Abstract 

Nonsteroidal anti-inflammatory drug (NSAID)-exacerbated respiratory disease 
(NSAID-ERD) is a heterogeneous condition characterized by chronic eosinophilic 
airway inflammation in patients with chronic rhinosinusitis with nasal polyps 
(CRSwNP) and asthma whose symptoms are aggravated after ingestion of aspirin 
and other NSAIDs. As a unique treatment, aspirin treatment after desensitization 
(ATAD) has been in use for several years after showing the inhibitory effect on CRS 
symptoms and nasal polyp growth as well as severe asthma. However, in recent 
years, biologics have also shown to cause a decrease in polyp size as well as 
associated outcomes such as quality of life. In this manuscript, considerations on 
choosing the best treatment of NSAID-ERD are laid out based on current literature. 

Keywords: NSAIDs exacerbated respiratory disease; aspirin desensitization; aspirin 
exacerbated respiratory disease; aspirin treatment after desensitization; asthma; 
biologics; chronic rhinosinusitis with nasal polyps (CRSwNP); endoscopic sinus 
surgery. 
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Abstract 

This is a protocol for a Cochrane Review (intervention). The objectives are as 
follows: To assess the effects of metformin for exacerbations in people with 
asthma. 
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Abstract 

Purpose of review: Nonpharmacological strategies, including pulmonary 
rehabilitation (PR), are increasingly recognized as essential components of asthma 
management, particularly for individuals with persistent symptoms, poor asthma 
symptom control, or complex disease. This review summarize recent evidence on 
PR and related behavioural, lifestyle, and digital interventions, and explores 
emerging models to improve access and long-term effectiveness. 

Recent findings: Current evidence demonstrate that PR improves asthma control, 
exercise capacity, quality of life, and several patient-reported outcomes across 
multiple asthma phenotypes. Benefits extend to those with obesity-associated 
asthma, elevated airway inflammation, and high psychosocial burden. Early data 
also suggest reductions in exacerbation frequency and steroid requirements. 
Nevertheless, PR remains markedly underutilized. Digital self-management 
interventions show promising, albeit inconsistent effects on asthma control, with 
adherence being a critical determinant of success. New models combining 
synchronous (real-time) supervision with modular digital components may address 
major access barriers and provide scalable support. 

Summary: Although underutilized in routine care, PR and other structured 
nonpharmacological strategies offer clinically meaningful benefits for individuals 
with asthma. Flexible, digitally enabled delivery models aligned with disease 
complexity may help to expand reach, promote earlier intervention and support 
sustained behavioural change. Future work should prioritize phenotype-specific 
effectiveness, long-term outcomes and implementation frameworks. 

Keywords: asthma; healthcare delivery; nonpharmacologic therapies; pulmonary 
rehabilitation; telemedicine. 
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In severe chronic rhinosinusitis with polyps and asthma, dupilumab improved nasal 
polyp score and sense of smell vs. omalizumab at 24 wk 
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Abstract 

Background: Biologic agents targeting airway inflammation improve symptoms and 
reduce corticosteroid use in severe asthma. Obesity is associated with more severe 
disease and greater corticosteroid dependence. However, data are limited on 
whether obesity modifies the clinical response to biologics. 

Objective: To compare clinical outcomes of biologics in severe asthma patients with 
and without comorbid obesity. 

Methods: We conducted a retrospective, single-center observational study of adults 
with severe asthma receiving biologics. Patients were classified by obesity status 
(BMI > 30 kg/m2). Baseline characteristics and outcomes at 6 months were 
compared, including proportion of patients experiencing at least one exacerbation, 
changes in weight and lung function, and biologic switching/discontinuation. 

Results: Eighty-one patients were included (mean age 58 ± 17 years; mean BMI 28.1 
± 7.7 kg/m2), of whom 28 (34.5%) were obese. Obese patients had higher prevalence 
of obstructive sleep apnea (25% vs. 3.8%, p < 0.001) and more often received triple 
inhaled therapy (85.7% vs. 54.7%, p = 0.005). Baseline proportion of patients 
experiencing at least one exacerbation were similar between obese and non-obese 
patients (median 3 [IQR 1-3] vs. 2 (1-3), respectively; p = 0.356). At 6 months, the 
proportion of patients with at least one exacerbation was 28.6% in obese patients 
(8/28) and 20.8% in non-obese patients (11/53), with no significant difference 
between groups (OR 1.53, 95% CI 0.53-4.39; p = 0.431). Obese patients experienced 
modest but significant weight loss (p = 0.045). Biologic switching/discontinuation 
rates were similar. 

Conclusions: Obesity did not significantly alter the clinical response to biologics in 
severe asthma, suggesting comparable efficacy across BMI categories.Further 
studies with deeper phenotyping are needed to optimize treatment strategies for 
this complex phenotype. 

Keywords: Severe asthma; biotherapy; obesity; response. 
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Abstract 
Chronic rhinosinusitis (CRS) and asthma are prevalent conditions that often 
coexist. These diseases share common inflammatory mechanisms, such as T-
helper cell 2 (T2)-high inflammation, driven by interleukin (IL)-4, IL-5, and IL-13 
cytokines. The frequent comorbidity between CRS, especially CRS with nasal 
polyps (CRSwNP), and asthma exacerbates disease severity, impairs quality of life, 
and complicates treatment. Patients with NSAID-exacerbated respiratory disease (N-
ERD) represent a severe phenotype of this disease, characterized by the 
coexistence of CRSwNP, asthma, and NSAID hypersensitivity, which poses unique 
therapeutic challenges. This EAACI Task Force explores the shared risk factors, 
including genetic predispositions, epithelial barrier dysfunction, microbiome 
dysbiosis, underlying CRS, and asthma. It also evaluates current therapeutic 
strategies such as biologics, aspirin therapy after desensitization (ATAD), and 
endoscopic sinus surgery (ESS). Biologics have shown their effectiveness and 
safety in the treatment of asthma and CRS. Dupilumab, mepolizumab, 
depemokimab, and omalizumab have emerged as transformative therapies, 
particularly for patients with severe type 2 inflammation. Tezepelulumab is effective 
for both T2-high and T2-low asthma and CRSwNP. Itepekimab has shown its effect 
in asthma and is under investigation for CRSwNP. Omalizumab is effective in 
allergic asthma and CRSwNP. ATAD provides an additional disease-modifying 
approach for N-ERD, though patient adherence and tolerability remain critical 
challenges. ESS significantly improves asthma control, reduces medication use, 
and enhances sinonasal outcomes, particularly in severe asthma cases; however, 
these patients often need recurring surgeries. Despite these advances, treatment 
outcomes vary based on individual phenotypes and endotypes, underscoring the 
need for personalized approaches. The report highlights gaps in the literature, such 
as the lack of head-to-head trials comparing biologics, ATAD, and surgery. Future 
research should focus on refining treatment algorithms, identifying biomarkers for 
treatment selection, and assessing long-term outcomes to optimize care for patients 
with CRS, asthma, and N-ERD. 
Keywords: ENT (rhinitis, sinusitis, nasal polyps…); asthma; asthma treatment. 
© 2026 The Author(s). Allergy published by European Academy of Allergy and 
Clinical Immunology and John Wiley & Sons Ltd. 
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Abstract 
BackgroundSaline nasal irrigation (SNI) is an effective first-line treatment for 
allergic rhinitis (AR) and chronic rhinosinusitis (CRS), yet adherence remains 
challenging. Better understanding of adherence patterns and related barriers is 
important for the development of patient-centered interventions to improve 
adherence.ObjectiveTo investigate adherence to SNI in patients with AR and CRS, 
including clinical and sociodemographic predictors of adherence, reported barriers 
to adherence, and patient-recommended methods to increase 
adherence.MethodsAdult patients treated with SNI for AR or CRS at our medical 
center in January 2024 were surveyed via phone in December 2024, and their 
medical records were reviewed. The primary outcome was adherence rate. 
Secondary outcomes included patient-reported barriers and proposed methods for 
improving adherence.ResultsOf 174 patients surveyed, 38.9% were adherent. 
Adherence was significantly associated with English as a primary language (P = 
.026) and history of allergies (P = .043), with a borderline significant association with 
prior endoscopic sinus surgery (ESS) (P = .053). The most cited barriers were 
logistical issues (n = 26, 21.3%), discomfort or pain (n = 21, 17.2%), forgetting (n = 
17, 13.9%), and the time required (n = 16, 13.1%). The most commonly suggested 
interventions were better instructions for use (n = 28, 28.0%), increased education 
about SNI (n = 27, 27.0%), offering a list of affordable options (n = 24, 24.0%), and 
help setting up reminders (n = 21, 21.0%).ConclusionIn our urban population, 
adherence to SNI among patients with AR and CRS is relatively low. English 
speakers, those with allergies, and those with prior ESS are more likely to adhere. 
Barriers include logistics, discomfort, forgetfulness, and time commitment. Patient-
centered interventions such as education, clearer instructions, cost transparency, 
and reminders may increase adherence. 
Keywords: adherence; allergic rhinitis; chronic rhinosinusitis; endoscopic sinus 
surgery; health disparities; health literacy; patient education; patient-centered 
interventions; saline nasal irrigation; survey study. 
Full text links 
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Abstract 
Background: In China, therapeutic options are limited by the narrow availability of 
allergen preparations, with house dust mite (HDM) allergen immunotherapy (AIT) as 
the main choice for most patients. However, polysensitization is highly prevalent, 
and the benefit of HDM AIT in such patients remains uncertain. The study aims to 
evaluate the effectiveness of single-allergen HDM AIT on both perennial and 
coexisting allergen-specific symptoms in polysensitised allergic rhinitis (AR) 
patients and to explore predictors of treatment response. 
Methods: We performed a multicenter retrospective cohort study including 81 
patients with AR who were polysensitised to HDM and at least one other inhalant 
allergen (e.g., pollens, mould or animal dander). All participants received HDM 
subcutaneous immunotherapy (SCIT) for 12 to 36 months. Baseline characteristics, 
including serum allergen-specific IgE (sIgE) levels and comorbidities, were 
collected. Symptom severity was assessed using the Visual Analog Scale (VAS), 
and treatment response was defined as a ≥ 30% reduction in VAS scores from 
baseline. Statistical comparisons between responders and non-responders were 
conducted using Fisher's exact test for categorical variables and Mann-Whitney U 
tests for continuous data. Firth logistic regression was used to identify predictors of 
treatment response. 
Results: The overall response rate for perennial symptoms was 68.8%, and varied in 
patients with co-existing allergies: 72.7% for moulds, 70.0% for animal dander, 
65.5% for tree pollen, 70.2% for weed pollens. Allergen-specific symptom response 
rates varied across allergens: 68.2% for moulds, 30.0% for animal dander, 56.7% for 
tree pollens, 74.5% for weed pollens. Higher sIgE levels to HDM and mould were 
significantly associated with lower response rates in patients co-sensitised to both. 
A predictive model incorporating both sIgEs showed good specificity. 
Conclusion: Single-allergen HDM AIT is effective in many polysensitised AR 
patients; however, its efficacy varies by coexisting allergen type and sIgE level. 
Patients co-sensitised to mould with high HDM and mould sIgE appeared to have 
poorer outcomes. These preliminary findings require confirmation in larger 
prospective studies to guide tailored AIT strategies. 
Keywords: allergic rhinitis; house dust mite; moulds; multicenter study; 
polysensitization; subcutaneous immunotherapy. 
© 2026 The Author(s). Clinical & Experimental Allergy published by John Wiley & 
Sons Ltd. 
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Abstract 

Background: Elexacaftor/Tezacaftor/Ivacaftor (ETI) therapy is highly effective for 
people with cystic fibrosis (pwCF) carrying at least one F508del mutation. However, 
clinical trials often include a limited subset of eligible patients, with inclusion rates 
as low as 31%. Additionally, some adverse effects linked to ETI may stem from 
restored CFTR function (side effects) rather than drug toxicity (adverse effects). 
This study evaluates the real-world efficacy and tolerability of ETI in adults with CF, 
while differentiating side from adverse effects. 

Methods: In this retrospective single-centre cohort study, 198 adults with CF (46.5% 
female) initiating ETI between January 2022 and April 2023 were analysed. Clinical 
data, laboratory results, and adverse events were collected. Subgroup-analyses 
were performed based on baseline ppFEV1 and genotype. 

Results: ETI therapy increased mean ppFEV1 by 11.2% (95% CI: 9.7%, 12.7%) and 
BMI by 0.7 kg/m2 (95% CI: 0.5, 0.9), decreased sweat chloride by 43.7 mmol/L (95% 
CI: -46.7, -40.6), and reduced yearly exacerbation rate (70 vs. 12, p<0.001). Common 
side effects included increased sputum, cough, and headache. Headache was more 
frequent in patients with ppFEV1 <40% (p<0.001). Increased sputum and cough were 
most prevalent in F/F and F/MF subgroups. Frequent adverse effects were fatigue, 
depressed state, and mood swings. Side effects resolved spontaneously more often 
than adverse effects (89.3% vs. 47.9%). 

Conclusion: ETI demonstrates robust real-world efficacy in adults with CF. Side 
effects due to CFTR restoration are generally self-limiting, whereas adverse effects 
from drug toxicity persist longer and are more frequently cause for permanent 
discontinuation of ETI. 

Keywords: Adverse effects; Cystic fibrosis; ETI; Elexacaftor/Tezacaftor/Ivacaftor; 
Real-world; Side effects. 

Copyright © 2026. Published by Elsevier Ltd. 

Conflict of interest statement 

https://pubmed.ncbi.nlm.nih.gov/41651036/
https://pubmed.ncbi.nlm.nih.gov/41651036/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gorgels+JBA&cauthor_id=41651036
https://pubmed.ncbi.nlm.nih.gov/?term=41651036%2C41638962%2C41638876%2C41634642&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Koopman+J&cauthor_id=41651036
https://pubmed.ncbi.nlm.nih.gov/?term=41651036%2C41638962%2C41638876%2C41634642&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=van+der+Hout+EC&cauthor_id=41651036
https://pubmed.ncbi.nlm.nih.gov/?term=41651036%2C41638962%2C41638876%2C41634642&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hofland+RW&cauthor_id=41651036
https://pubmed.ncbi.nlm.nih.gov/?term=41651036%2C41638962%2C41638876%2C41634642&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Heijerman+HGM&cauthor_id=41651036
https://pubmed.ncbi.nlm.nih.gov/?term=41651036%2C41638962%2C41638876%2C41634642&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bronsveld+I&cauthor_id=41651036
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bronsveld+I&cauthor_id=41651036
https://pubmed.ncbi.nlm.nih.gov/?term=41651036%2C41638962%2C41638876%2C41634642&filter=dates.2026%2F2%2F3-2026%2F2%2F9&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://doi.org/10.1016/j.rmed.2026.108697


Declaration of Competing Interest ☒ The authors declare that they have no known 

competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper. 

Full text links 

 

Proceed to details  

Cite 

2 

Allergol Int 

•  

•  

•  

. 2026 Feb 3:S1323-8930(26)00002-X. 

 doi: 10.1016/j.alit.2025.12.007. Online ahead of print. 

Long-term changes and risk factors for persistent cough and sputum in adult 
patients with asthma treated by Japanese specialists: The SARAS study (1997-2023) 

Chikako Kitamura 1, Satsuki Miyajima 2, Hiroshi Tanaka 3, Mitsuhide Ohmichi 4, Midori 
Hashimoto 5, Takumi Yoshikawa 6, Yoshitaka Sugawara 7, Eiji Ito 8, Eiki 
Kikuchi 9, Chiaki Hamamatsu 10, Katsunori Shigehara 11, Takiko Aketa 12, Toshiyuki 
Sumi 13, Yasuhito Honda 14, Masayuki Koyama 15, Hirotaka Nishikiori 1, Hirofumi 
Chiba 1 

Affiliations Expand 

• PMID: 41638962 

  

• DOI: 10.1016/j.alit.2025.12.007 

Free article 

Abstract 

Background: Advances in pharmacologic therapy have improved asthma outcomes, 
yet persistent symptoms can challenge a subset of patients, thereby hindering 
clinical remission. This study aimed to assess longitudinal trends in symptom 
control and identify factors associated with persistent symptoms in adult patients 
with asthma receiving established treatments in Japan. 

Methods: We analyzed data from the SApporo Real-world Asthma Survey, a 
repeated cross-sectional study conducted in Japan over a 26-year period (1997-
2023). The participants were adult patients with asthma receiving guideline-based 
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care from respiratory and/or allergy specialists. Data were collected through patient 
questionnaires and physician records. Multivariable logistic regression analysis 
was performed to identify risk factors for persistent symptoms. 

Results: The median age of the analyzed 13,243 patients increased during the study 
(from 52 years in 1997 to 60 years in 2023), as did the proportion of women. 
Although nighttime symptoms, dyspnea, and unscheduled visits for exacerbation 
declined, 10 %-30 % of patients reported persistent cough and 20 %-40 % had 
sputum despite therapeutic advances. Chronic rhinosinusitis and current smoking 
were significant predictors of persistent symptoms. Patients undergoing intensive 
therapies had a higher symptom burden, although the symptom severity and 
unscheduled visit rates decreased within each treatment category over time. 

Conclusions: Despite therapeutic advances and guideline-based specialist care, 
residual symptoms, especially cough and sputum, persisted in a significant 
proportion of Japanese adult patients with asthma. Comprehensive management 
strategies targeting comorbidities such as chronic rhinosinusitis and smoking are 
essential to achieve clinical remission and improve patient-centered outcomes. 

Keywords: Asthma; Chronic rhinosinusitis; Cough; Longitudinal studies; Sputum. 
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Abstract 

The lungs are innervated by both afferent and efferent nerve fibres that regulate key 
respiratory functions, including the cough reflex, airway tone, mucus secretion, and 
the detection of mechanical and chemical stimuli. In asthma, airway 
hyperresponsiveness and inflammation are, in part, modulated by the nervous 
system. Recent findings have identified neuroplasticity as a pathological feature of 
severe asthma, suggesting that altered neural remodelling contributes to disease 
symptoms. Additionally, growing evidence highlights bidirectional interactions 
between the airway nervous system and local immune cells, which play a crucial 
role in modulating each other's activity. In this review, we explore the emerging 
roles of airway neuroplasticity and neuroimmune interactions in the development of 
type 2 inflammation in asthma. We focus on the involvement of neuropeptides and 
cytokines in mediating this bidirectional crosstalk, aiming to elucidate the 
mechanistic link between neural remodelling and immune activation and to identify 
novel targets for pharmacological intervention. 
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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. 

© 2026 The Author(s). Respirology published by John Wiley & Sons Australia, Ltd 
on behalf of Asian Pacific Society of Respirology. 
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Abstract 

Background: Pulmonary non-tuberculous mycobacterial (NTM) disease is a 
respiratory infection with an increasing incidence worldwide, including Japan. Host 
factors may also be involved in the establishment of pulmonary NTM disease. 
Cystic fibrosis transmembrane conductance regulator (CFTR) variants are 
associated with pulmonary NTM disease and bronchiectasis. However, data 
on CFTR variants in the Japanese population remain limited. 

Objectives: We aimed to determine the frequency of CFTR variants and the impact 
on the clinical features of pulmonary NTM disease and bronchiectasis in the 
Japanese population. 

Methods: We analysed 458 patients with either pulmonary NTM disease, non-cystic 
fibrosis bronchiectasis or both at Keio University Hospital from February 2016 to 
March 2019. CFTR variants were identified using exome sequencing, Sanger 
sequencing and multiplex ligation-dependent probe amplification (MLPA). These 
variants were determined to be deleterious using CFTR2 and in silico tools. Clinical 
characteristics of patients with and without CFTR variants were compared in a 1:8 
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age-matched and sex-matched ratio. Additionally, exome sequencing was 
performed for the family of a patient with a family history of pulmonary NTM 
disease. 

Results: Deleterious CFTR variants were identified in 16 patients (3.5%). One variant 
was identified by MLPA, and 15 by Sanger sequencing. All patients harboured 
a CFTR variant in one allele. Compared with matched controls, these patients had 
lower sputum culture conversion rates and higher rates of macrolide resistance. In 
one family cluster, members with pulmonary NTM disease were found to carry the 
same CFTR variant. 

Conclusions: We defined the frequency and clinical characteristics of CFTR variants 
among the Japanese population with either pulmonary NTM disease, non-cystic 
fibrosis bronchiectasis or both and found that patients with CFTR variants may be 
refractory to pulmonary Mycobacterium avium complex disease. Further 
comprehensive research is needed to assess the impact of CFTR variants on 
pulmonary NTM disease and bronchiectasis in non-European populations. 

Keywords: Bacterial Infection; Bronchiectasis; Respiratory Infection. 
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Abstract 

This study aims to evaluate and compare cardiac autonomic function, specifically 
through heart rate variability (HRV), between individuals with bronchiectasis and 
their age- and gender-matched healthy counterparts. This study employed a case-
control design, involving 60 participants diagnosed with bronchiectasis (cases) and 
a control group of healthy individuals matched by age and gender. HRV data was 
collected over a five-minute interval, focusing on frequency domain parameters 
including total power, very low frequency (VLF), low frequency (LF), high frequency 
(HF), and the LF/HF ratio. The bronchiectasis group exhibited a significantly 
elevated LF/HF ratio, indicating a shift in cardiac sympathovagal balance, relative to 
the control group (2.25 ± 0.39 vs. 2.05 ± 0.38; p = 0.006). Additionally, marked 
differences were found in specific frequency domain parameters: LF (2.33 ± 0.55 vs. 
2.55 ± 0.46; p = 0.021) and HF (2.06 ± 0.75 vs. 2.5 ± 0.56; p = 0.001). The results 
suggest a notable disturbance in cardiac autonomic regulation among individuals 
with bronchiectasis, compared to healthy individuals. 

Keywords: Autonomic modulation; Autonomic nervous system; Chronic respiratory 
diseases; Heart rate variability; Sympathetic nervous system. 
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Abstract 

Background: Primary ciliary dyskinesia (PCD) and cystic fibrosis (CF) are muco-
obstructive lung diseases that are caused by distinct genetically determined defects 
in mucociliary clearance; however, knowledge on the relative severity of airway 
mucus dysfunction and chronic inflammation remains limited. The aim of this study 
was therefore to compare sputum viscoelastic properties, inflammation markers 
and the proteome between patients with PCD and patients with CF before and under 
elexacaftor/tezacaftor/ivacaftor (ETI) therapy. 

Methods: We compared sputum rheology, inflammation markers and the proteome 
in 42 clinically stable adolescent and adult patients with PCD, 40 patients with CF 
with at least one F508del allele before (baseline) and 3 months after initiation of ETI, 
and 15 age-matched healthy controls. 

Results: The elastic modulus (G') and viscous modulus (G″) of PCD sputum was 
increased compared to healthy controls (p<0.001), lower than in CF at baseline 
(p<0.001) and similar to CF on ETI. Inflammation markers in PCD sputum including 
neutrophil elastase, free DNA, myeloperoxidase, interleukin (IL)-1β and IL-8 were 
also increased compared to healthy controls (all p<0.001), lower than in CF at 
baseline (p<0.05 to p<0.001) and comparable to CF on ETI. Similarly, changes in the 
sputum proteome were less pronounced in PCD compared to CF at baseline, but 
comparable between PCD and CF on ETI. 
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Conclusions: Clinically stable patients with PCD show changes in sputum 
viscoelastic properties, inflammation markers and the proteome that are less severe 
than in patients with CF at baseline, but comparable to CF patients on ETI therapy. 
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