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Abstract 

Objective: Evidence on metformin's skeletal effects remains conflicting. We 
emulated a target trial to evaluate associations between metformin therapy and 
deep learning-based CT-derived vertebral bone mineral density (vBMD). We also 
assessed variation across prespecified subgroups. 
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Materials and methods: Within the Multi-Ethnic Study of Atherosclerosis (MESA), 
incident metformin users (Exams 4 and 5) were compared with propensity score-
matched controls. Noncontrast chest CT scans from Exams 5 and 6 were processed 
using a previously validated deep learning-based vertebral segmentation and 
calibration pipeline to quantify trabecular vBMD from T1 to T10. Median imaging 
follow-up was 6.4 years. Linear mixed-effects models estimated annualized Fracture 
Risk Assessment Tool (FRAX) absolute vBMD change, applying inverse probability 
of censoring weights. Prespecified subgroup analyses examined demographic, 
metabolic, and inflammatory modifiers. 

Results: Among 238 trial entries (86 metformin, 152 controls), metformin was not 
associated with overall vBMD change (time × treatment interaction β, 0.27 mg/cm3 
per year; 95%CI, -0.07 to 0.61; p = 0.12). Substudy-specific and per-protocol 
estimates were consistent. Favorable associations were observed in women, body 
mass index (BMI) < 30 kg/m2, ASCVD risk < 0.2, hs-CRP < 2 mg/L, never-smokers, 
and nondrinkers. Significant effect modification was found for gender, hs-CRP, and 
smoking status, with borderline trends for BMI. 

Conclusions: Metformin use was not associated with overall CT-derived vBMD 
change. Subgroup analyses indicate heterogeneity of association across 
demographic, metabolic, and inflammatory profiles, with more favorable 
associations among women and participants with healthier risk profiles. Findings 
support metformin's skeletal safety and warrant future context-specific trials. 

Keywords: Aging; Bone mineral density; Computed tomography (CT); Metformin; 
Quantitative imaging; Type 2 diabetes mellitus. 
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Abstract 

Background: Optimal corticosteroid dosing strategies remain unclear for severe 
coronavirus disease 2019 (COVID-19) patients admitted to the intensive care unit 
(ICU). This study compared mortality among patients treated with high-dose versus 
standard-dose corticosteroids. 

Methods: This prospective cohort study included adult patients with COVID-19 
ARDS, defined according to Berlin criteria for ARDS, across 22 centers in the 
Netherlands between March 2020 and January 2021. Mortality hazards were 
compared between patients receiving high-dose (>6 mg dexamethasone or 
equivalent) and standard-dose (6 mg dexamethasone or equivalent) corticosteroids 
using marginal structural models to adjust for time-varying confounding related to 
initiation of high-dose therapy. Models were constructed using pooled logistic 
regression with stabilized inverse probability of treatment weights to emulate a per-
protocol analysis. 

Results: Data from 848 patients were analyzed: 378(44.6%) received high-dose and 
470 (55.4%) standard-dose corticosteroids. Among those treated with high-dose 
corticosteroids, 63 (16.7%) started therapy within the first day after ICU admission, 
and 315(83.3%) started at a median of 9 days(IQR = 4-14) after admission. During a 
median 28 days of follow-up, 183 patients in the high-dose and 154 in the standard-
dose group died [incident rate = 2.12 per 100 person-days, 95% confidence interval 
(CI) = 1.81-2.43 and 1.41 per 100 person-days, 95%CI = 1.13-1.63, respectively]. In the 
marginal structural model, high-dose corticosteroids were associated with 
increased mortality (hazard ratio = 2.45, 95%CI = 1.97-3.05). Risk was higher in male 
patients or those with late initiation (>1 day) of therapy. 

Conclusion: In patients with COVID-19 ARDS, high-dose corticosteroids were 
associated with higher mortality during the first 28 days after ICU admission. 

Trial registration: ClinicalTrials.govNCT05403359; 
https://clinicaltrials.gov/ct2/show/NCT05403359. 

Keywords: COVID-19; Corticosteroids; Dose; Intensive care unit; Treatment 
optimization. 
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Body composition's effect on the bone-vascular axis of osteoporosis discovered in 
AI-based CT analysis of COPD patients 
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Abstract 

Objectives: This study aimed to investigate the effect of body composition on the 
inverse relationship between vertebral bone density (T12 BMD) and total thoracic 
vascular calcification (TTVC) in patients with chronic obstructive pulmonary disease 
(COPD). Moreover, we aimed to assess whether intermuscular adipose tissue (IMAT) 
affects the bone-vascular axis. 

Materials and methods: Chest CT scans of 539 COPD patients from the multicentric 
prospective COSYCONET study were retrospectively analyzed using AI-based tools 
for T12 BMD, TTVC, and volumetric body composition. Multivariable linear 
regression models were built to investigate the effect of conventional body 
phenotypes (normal, sarcopenic, non-sarcopenic obesity, and sarcopenic obesity). 
Stepwise interaction model building included T12 BMD, IMAT, their interaction, 
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adding BMI, clinical and metabolic covariates, lung function, physical performance, 
and age. 

Results: The T12 BMD showed a consistent inverse association with TTVC in all 
phenotypes, with β = -0.38 (p < 0.01) in normal nutritional status, β = -0.36 (p < 0.01) 
in sarcopenia, and β = -0.24 (p < 0.01) in non-sarcopenic obesity. However, the 
phenotype's significant effect was not confirmed in the interaction model. Age and 
pack-years were associated with calcification, but IMAT remained independently 
associated (β = 0.15, 95% CI 0.015-0.28, p = 0.029), while the interaction between T12 
BMD and IMAT lost significance once age was included. 

Conclusion: IMAT index was independently associated with TTVC in COPD. The 
modifying effect of IMAT on the bone-vascular axis was most evident in models 
without age adjustment, suggesting that the observed interaction may be influenced 
by age. 

Key points: Question The interactions between body composition, sarcopenia, 
arteriosclerosis, and osteoporosis are not fully understood. AI-based CT analysis 
provides a more holistic picture of multimorbidity in COPD. Findings Intermuscular 
adipose tissue (IMAT) was independently associated with vascular calcification in 
stepwise-adjusted models. The interaction of IMAT and bone density is 
demonstrated but showed age-dependence. Clinical relevance Increased IMAT can 
capture a vulnerable COPD patient group with metabolic dysregulation and physical 
frailty, besides vascular aging. Muscle fat infiltration may indicate impaired 
musculoskeletal health and serve as a marker of arteriosclerosis beyond possible 
effects of age or BMI. 

Keywords: Artificial intelligence; Body composition; Chronic obstructive pulmonary 
disease; Comorbidity; Vascular calcification. 
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Abstract 

Despite decades of research and advocacy, the quality of care for chronic 
obstructive pulmonary disease (COPD) remains poor. Millions of patients fail to 
receive appropriate care, and fundamental changes are needed to improve care 
quality and patient outcomes. Guided by the Triple Aim of (1) improving population 
health, (2) improving individual patient experience, and (3) reducing per capita costs 
for care, population health management strategies aim to redesign healthcare. By 
adapting the delivery, coordination, and payment of high-quality services, 
population health management strategies hold promise to improve care for the large 
and heterogeneous COPD population. This workshop included a multidisciplinary 
panel of patients, payers, health system leaders, pulmonologists, primary care 
providers, pharmacists, nurses, and researchers to envision future models of care 
that achieve population health management for COPD. Past research demonstrates 
the effectiveness of population-based health system interventions to improve COPD 
case finding, primary and specialty care integration, inpatient management, and 
postdischarge services among patients with COPD. Sustaining these interventions 
will require value-based payment arrangements and adaptations to clinical care 
processes. The field will need to define meaningful outcomes and tailor appropriate 
team member roles and responsibilities. As part of healthcare redesign, workshop 
members recommended adopting effective strategies to encourage personalized 
high-quality decision-making (eg, nudges) and employ study designs that 
rigorously and quickly test interventions (eg, pragmatic and adaptive designs). To 
ensure patient centeredness, it will be essential to incorporate patient and caregiver 
perspectives and leadership into redesign efforts. 
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Safety, pharmacokinetics and pharmacodynamics of TQC3721, an innovative, dual 
PDE3 and PDE4 inhibitor, in healthy subjects and patients with chronic obstructive 
pulmonary disease: Randomised, double-blind, placebo-controlled phase I and IIa 
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Abstract 

Background and purpose: TQC3721 is a novel inhaled dual phosphodiesterase 
(PDE3/4) inhibitor designed to provide bronchodilation and anti-inflammatory 
effects for chronic obstructive pulmonary disease (COPD). 
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Experimental approach: First-in-human randomised, double-blind, placebo-
controlled phase I (SAD: 0.2 to 24 mg single dose; MAD: 12 mg once daily (QD) for 7 
days in healthy subjects) and phase IIa studies (0.75 to 6 mg once or twice daily for 
4 weeks in moderate-to-severe patients with COPD) were conducted. Primary 
outcomes included safety, pharmacokinetics (PKs) and pharmacodynamics (PDs), 
change from baseline of forced expiratory volume in the first second [FEV1], and 
FEV1 at 12 and 24 h post-dose on days 1 and 28. 

Key results: TQC3721 was rapidly absorbed (median Tmax of 0.25 to 0.5 h), mainly by 
pulmonary absorption rather than gastrointestinal absorption, along with low 
systemic exposure and lack of significant accumulation. TQC3721 demonstrated 
favourable safety profiles in healthy subjects and patients with COPD. In patients 
with COPD, TQC3721 produced rapid and outstanding bronchodilation effect 
sustained over 12 h post-administration, with FEV1 peaking at approximately 2 h 
post-dose and returning to baseline levels by 12 h, which supports a twice-daily 
dosing regimen for the future, and peak FEV₁ improvements ranging from 186 to 272 
ml across dose groups after 4 weeks of treatment. Moreover, twice-daily 3 and 6 mg 
regimens were recommended for further clinical study. 

Conclusions and implications: Pharmacokinetic features, significant 
bronchodilation effects and overall favourable safety characteristics support further 
clinical development of TQC3721 as a potential dual-mechanism therapy for COPD. 

Keywords: COPD; PDE3/4 inhibitor; TQC3721; pharmacodynamics; 
pharmacokinetics; phase I; phase IIa; safety. 
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COPD case finding and identification of at-risk individuals: opportunities for early 
personalized intervention and disease interception 
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Abstract 

A substantial proportion of chronic obstructive pulmonary disease (COPD) cases 
remain undiagnosed, delaying appropriate care and allowing disease progression. 
Targeted case finding, particularly in symptomatic individuals and those at risk, 
offers an opportunity to identify COPD earlier and intervene before irreversible 
airflow limitation occurs. Recognizing at-risk individuals who exhibit clinical, 
functional, or structural abnormalities despite normal spirometry expands the 
potential for disease interception and personalized management. Among the 
modifiable traits relevant to early COPD, chronic bronchitis represents a clinically 
meaningful phenotype associated with disease progression and poorer outcomes. 
This narrative review evaluates current and emerging approaches that enhance 
COPD case finding and identify individuals at risk of developing the disease. These 
include functional assessments, imaging modalities, biomarkers, and digital health 
tools, which together may improve precision in detecting early abnormalities and 
support timely, individualized intervention strategies. Within this framework, 
evidence on N-acetylcysteine is described. By integrating refined case-finding 
strategies with targeted treatment of modifiable traits, earlier and more personalized 
intervention may be achievable, with the potential to alter disease trajectory and 
reduce the overall burden of COPD. 

Keywords: Case finding; Chronic obstructive pulmonary disease; N-acetylcysteine; 
Pre-COPD; Treatable traits. 
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Abstract 

Introduction: Metformin and physical activity have been suggested as beneficial for 
chronic lung disease; however, there are no prior randomized trials. 

Methods: The Diabetes Prevention Program (DPP) was a 3-year trial that randomized 
3234 individuals at risk for diabetes to metformin, lifestyle intervention or placebo. 
After the DPP, 88% of participants enrolled in the DPP Outcomes Study that offered 
lifestyle intervention to all and open-label continuation of metformin. Spirometry 
was performed at approximately 19 and 22 years post-randomization. Lung function 
measures were compared in an intention-to-treat (ITT) analysis by original 
randomization group. Models were unadjusted and adjusted for demographics, 
body size, smoking and sitting/standing at spirometry. Additional analyses tested 
prevalence of obstruction (FEV1/FVC <70%), restrictive pattern (FVC < LLN and 
FEV1/FVC ≥70%), preserved ratio impaired spirometry (PRISm: FEV1 <80% predicted, 
FEV1/FVC ≥70%) and symptoms (COPD Assessment Test [CAT] score ≥10). 

Results: The 1888 participants with spirometry were a mean (±SD) age of 68.2 ± 9.3 
years, 70% female and 6% currently smoked and 33% had previously smoked 
cigarettes. Mean follow-up time was 19.0 ± 0.8 years. The mean FEV1 was 2.14 ± 0.60 
L, FVC 2.74 ± 0.74 L, FEV1/FVC 78.4 ± 6.4%, mean BMI was 32.4 ± 6.7 kg/m2 and 58% 
had diabetes. In both unadjusted and adjusted ITT analyses, randomization group 
was not associated with FEV1, FVC or FEV1/FVC. Likewise, rates of obstruction, 
restrictive pattern, PRISm or symptoms did not differ by randomization group. 

Conclusions: In this long-term follow-up after a randomized trial, we found no 
significant associations between randomization to metformin or lifestyle 
intervention and lung function or respiratory symptoms. 
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Abstract 

Objective: Clinical AI systems and models increasingly need traceable 
documentation that makes intended use, performance evidence, transparency, and 
lifecycle status explicit, yet existing model cards, datasheets, reporting guidelines, 
and other documentation approaches do not consistently bring together structured 
clinical fields, vocabulary-linked cohort descriptions, structured performance 
reporting, and governed documentation history. We introduce Structured, 
Meaningful, Auditable, Responsible, and Transparent (SMART), a framework that 
adapts the model card concept into structured, lifecycle-aware documentation with 
OMOP integration, role-based lifecycle governance, and a blockchain-backed audit 
trail for verifying documentation integrity and lifecycle history. 

Materials and methods: Following a design-science-informed approach, we 
analyzed documentation requirements, reviewed existing approaches, implemented 
SMART through open-source packages and smart contracts, and evaluated it using 
example SMART model cards, an illustrative COPD exacerbation risk-prediction 
documentation case study, and blockchain-governed lifecycle experiments. 
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Results: The design process resulted in the SMART framework in which 
documentation provisions are reflected across Schema, Lifecycle, and Chain (ie, 
Blockchain) components. Evaluation showed that, in multi-party settings, 
documentation history remains independently verifiable because lifecycle actions 
are role-attributed and linked to content hashes; median testnet gas use ranged 
from 352 722 to 852 399 gas across the evaluated lifecycle operations. 

Discussion: SMART positions clinical AI documentation as a shared infrastructure 
for preliminary model assessment, making role attribution, lifecycle state, and 
documentation changes more transparent and traceable over time. 

Conclusion: By providing an implementable framework, SMART illustrates how 
clinical AI documentation can be structured, clinically contextualized, auditable, 
responsible, transparent, and lifecycle-aware. 

Keywords: artificial intelligence; blockchain; documentation; electronic health 
records; medical records systems computerized; reproducibility of results. 
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Abstract 

Background: Asthma symptoms often guide disease assessment and management, 
but their prognostic and predictive value is unclear. We evaluated the extent to 
which symptom burden measured by the 5-item Asthma Control Questionnaire 
(ACQ-5) predicts future severe asthma attacks and response to anti-inflammatory 
therapy. 

Methods: We conducted an individual participant data meta-analysis of selected 
randomised controlled trials and translational observational cohort studies of 
asthma of varying severity. Primary analyses used the ORACLE2 patient-level meta-
analysis (n=6513) of control-group participants from 22 randomised controlled 
trials. Additional datasets from studies assessing type 2 targeting anti-inflammatory 
therapies were included on the basis of availability of data, to provide insight into 
the association between ACQ-5 and sputum cell counts or mediator data. Additional 
datasets were the DREAM intravenous mepolizumab group (n=461); a cross-
sectional severe asthma cohort (SA-OT, n=74); and two acute asthma cohorts 
(PRISMA, biologic-naive, n=53; BOOST, anti-interleukin-5-treated, n=60). 
Associations between baseline ACQ-5 scores and clinical, physiological, and 
inflammatory profiles, asthma attack risk, and anti-inflammatory treatment 
responses were examined. 

Findings: Across five datasets encompassing 7161 distinct participants, asthma 
severity, lung function, inflammatory profiles, comorbidities, and ACQ-5 results 
varied widely. The proportion of patients with high symptom burden (ACQ-5 score 
>1·5) ranged from 39% to 100%. Baseline ACQ-5 showed no consistent cross-
sectional association with other clinical, physiological, or inflammatory asthma 
features. Each 0·5-point increase in baseline ACQ-5 score was associated with a 
modest increase in future asthma attack risk (adjusted rate ratio [aRR] 1·09 [95% CI 
1·06-1·12]; Δ R2=0·02 vs multivariable prediction model without ACQ-5). Baseline 
ACQ-5 score did not alter relative and absolute attack risk reduction from 
intravenous mepolizumab in DREAM. By contrast, patients with high blood 
eosinophil counts and high fractional exhaled nitric oxide (FeNO) had the highest 
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relative and absolute risk reduction (2·81 vs 1·17 attacks; aRR 0·38 [95% CI 0·25-
0·57]). In the PRISMA and BOOST datasets, ACQ-5 was not associated with post-
corticosteroid lung function change. Across studies, relative and absolute treatment 
effects showed consistent associations with blood eosinophil counts and FeNO. 

Interpretation: In a large, individual patient-level meta-analysis of randomised 
controlled trials and translational prospective observational cohort studies, we 
observed little alignment of symptom burden with other clinical, physiological, or 
biological features of asthma and modest prognostic value for severe attacks. 
Conversely, type 2 biomarkers more reliably identified patients at high risk and 
those likely to respond to treatment. Symptoms might require contextual 
interpretation to guide anti-inflammatory escalation in asthma. 
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Abstract 

Background: Beta-blockers may improve outcomes in patients with chronic 
obstructive pulmonary disease (COPD) without cardiovascular disease, but 
randomized trials have been inconclusive. 

Methods: This was a multicenter, open-label, pragmatic, phase 4 randomized trial. 
Patients 40 years of age or older with COPD, sinus rhythm, and no cardiovascular 
disease were randomly assigned in a 1:1 ratio to receive metoprolol, at a target dose 
of 100 mg daily, in addition to standard care or to receive standard care alone. The 
primary end point was the time to the first occurrence of a COPD exacerbation, 
cardiovascular event, or death during 1 year of follow-up. 

Results: A total of 1695 patients underwent random assignment; their mean age was 
70 years, and 62% were female. The primary end point occurred in 27% of patients 
assigned to receive metoprolol and in 30% assigned to receive standard care 
(hazard ratio, 0.87; 95% confidence interval [CI], 0.73 to 1.05; P=0.14). The 
corresponding hazard ratios were 0.88 (95% CI, 0.72 to 1.06) for COPD 
exacerbations, 0.73 (95% CI, 0.48 to 1.11) for cardiovascular events, 0.92 (95% CI, 
0.48 to 1.77) for death, and 0.87 (95% CI, 0.58 to 1.28) for exacerbations requiring 
hospitalization. Serious adverse events occurred in 80 (9.4%) of 848 participants in 
the metoprolol group and 66 (7.8%) of 847 participants in the standard care group. 
Nonserious adverse events occurred in 293 (34.6%) of 848 patients in the metoprolol 
group and 247 (29.2%) of 847 in the standard care group. 

Conclusions: Among patients with COPD and no cardiovascular disease, 
metoprolol did not significantly improve the time to a composite of exacerbations, 
cardiovascular events, or death. (Funded by research grants from the Swedish 
Research Council and others; ClinicalTrials.gov number, NCT03566667.). 
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Abstract 

This systematic review and meta-analysis compares the use of high-flow nasal 
oxygen (HFNO) with conventional oxygen therapy (COT) and non-invasive 
ventilation (NIV) in the management of acute respiratory failure (ARF) in the 
emergency department (ED). A comprehensive search of relevant sources was 
undertaken. Randomised controlled trials (RCTs) assessing adult patients (≥ 18 
years) treated in the ED for ARF and comparing HFNO to COT/NIV were included. 
The primary outcome was the need for endotracheal intubation and mechanical 
ventilation (IMV). Secondary outcomes included physiological and biochemical 
parameters, ICU admission, hospital length of stay, dyspnoea scores and mortality. 
A total of 17 RCTs (1955 patients) were included. There was a significant reduction 
in IMV favouring the HFNO group compared to COT and NIV (RR 0.64, 95% CI 0.47-
0.88). HFNO showed significant improvements in RR, SpO2, PaO2 and Modified Borg 
Dyspnoea Scale. Subgroup analysis showed reduced rates of IMV with HFNO 
compared to COT (RR 0.61, 95% CI 0.41-0.91), but not compared to NIV (RR 0.69, 
95% CI 0.42-1.14). HFNO additionally showed a reduction of IMV compared to NIV 
and COT in undifferentiated patients (RR 0.61, 95% CI 0.41-0.93), but not in 
exacerbations of COPD or acute heart failure. Ten of the 17 studies had at least 
some concern for risk of bias, with several analyses having notable heterogeneity. 
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HFNO showed a significant reduction in rates of IMV, improvement in peripheral 
oxygen saturations, PaO2, respiratory rate and patient dyspnoea scores compared 
to COT and NIV. 
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Current Global Initiative for Chronic Obstructive Lung Disease (GOLD) 
recommendations emphasize symptom-driven management, which may limit the 
use of maintenance bronchodilator therapy in patients without dyspnea. In this 
exploratory post hoc analysis of the tiotropium in early-stage chronic obstructive 
pulmonary disease (Tie-COPD) trial, we assessed tiotropium in 305 patients with 
mild-to-moderate chronic obstructive pulmonary disease (COPD) and a modified 
Medical Research Council dyspnea score of 0 (157 tiotropium, 148 placebo). Over 2 
years, tiotropium maintained a higher pre-bronchodilator forced expiratory volume 
in 1 s (FEV1) than placebo (adjusted between-group differences 143-183 mL; all p < 
0.001). The lung function benefit was similar across subgroups defined by age, 
body mass index, symptom burden, blood eosinophil count, GOLD stage, and 
smoking (all p for interaction >0.05). The annual exacerbation rate was lower with 
tiotropium (adjusted incidence rate ratio 0.51, 95% confidence interval [CI] 0.32, 
0.82; p = 0.005), as was the risk of a first clinically important deterioration (adjusted 
hazard ratio 0.55, 95% CI 0.43, 0.70; p < 0.001), whereas COPD assessment test and 
clinical COPD questionnaire scores did not differ. These hypothesis-generating 
findings indicate that tiotropium may provide benefits in lung function and 
exacerbations in COPD without dyspnea, suggesting that a strictly symptom-based 
treatment criterion warrants prospective reevaluation. 

Keywords: chronic obstructive pulmonary disease; clinically important 
deterioration; exacerbations; lung function; non‐dyspneic; tiotropium. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a heterogeneous 
respiratory disorder driven by neutrophilic and eosinophilic inflammation, structural 
changes, and airflow limitation. Shared pathophysiology makes cardiovascular 
disease a prevalent COPD comorbidity, necessitating an integrated 
cardiopulmonary assessment. Screening questionnaires may aid early COPD 
detection. CT imaging can supplement spirometry to characterise structural 
changes. Recent advances have shifted COPD management toward phenotype-
directed approaches that incorporate novel biomarkers and emerging targeted 
therapies. 

Methods: This narrative review summarises recent advances in COPD management. 
Relevant literature was identified through database searches focusing on COPD 
guidelines, randomised controlled trials, systematic reviews, and emerging 
therapies. 

Results: Current management emphasises smoking and e-cigarette cessation, 
vaccination against respiratory pathogens, and early recognition of disease 
phenotypes. Blood eosinophils and other biomarkers correlate with corticosteroid 
responsiveness. Dual long-acting bronchodilator therapy (LABA/LAMA) remains 
foundational for maintenance treatment, while triple therapy (ICS/LABA/LAMA) 
reduces exacerbations in patients with recurrent exacerbations and eosinophilic 
inflammation. Advances in targeted therapies include biologics such as dupilumab 
and mepolizumab that improve outcomes in patients with eosinophilic COPD. 
Phosphodiesterase inhibitors provide additional therapeutic options including 
ensifentrine, which combines bronchodilator and anti-inflammatory effects, and 
roflumilast, which reduces frequent exacerbations and chronic bronchitis. Emerging 
therapies that target inflammatory pathways including tezepelumab, and IL-33 
inhibitors such as astegolimab, itepekimab, and tozorakimab, are under 
investigation. 

Conclusion: COPD management is evolving toward precision medicine, guided by 
inflammatory phenotypes, biomarkers, and individualised risk profiles. Continued 
investigation into targeted biologics, anti-inflammatory agents, and incorporating 
biomarkers into clinical practice may improve outcomes and reduce disease 
burden. 

Keywords: biologic therapy; biomarkers; chronic obstructive pulmonary disease 
(COPD); eosinophilic inflammation; phenotype‐directed treatment; 
phosphodiesterase inhibitors. 

https://pubmed.ncbi.nlm.nih.gov/42773542/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Raman+S&cauthor_id=42773542
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Rahman+S&cauthor_id=42773542
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Polverino+F&cauthor_id=42773542
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Adrish+M&cauthor_id=42773542
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-20-full-view-affiliation-1
https://pmc.ncbi.nlm.nih.gov/articles/PMC13598273/
https://doi.org/10.1111/eci.70256


© 2026 The Author(s). European Journal of Clinical Investigation published by John 
Wiley & Sons Ltd on behalf of Stichting European Society for Clinical Investigation 
Journal Foundation. 

Conflict of interest statement 

The authors declare no conflicts of interest. 

• 96 references 

• 1 figure 

Supplementary info 

Publication types, MeSH terms, SubstancesExpand 

Full text links 

 

Proceed to details  

Cite 

21 

J Cachexia Sarcopenia Muscle 

•  

•  

•  

. 2026 Oct;17(5):e70381. 

doi: 10.1002/jcsm.70381. 

The Clinical Characteristic and Prognostic Value of Frailty in Elderly COPD Patients 

Tao Li 1 2 3 4, Ping Zhang 1 2 3 4, Qing Song 1 2 3 4, Cong Liu 1 2 3 4, Ling Lin 1 2 3 4, Yuqin 
Zeng 1 2 3 4, Ping Chen 1 2 3 4 

Affiliations Expand 

• PMID: 42786423 

• PMCID: PMC13612742 

• DOI: 10.1002/jcsm.70381 

Abstract 

Background and objective: Frailty, as one of the extrapulmonary comorbidities of 
chronic obstructive pulmonary disease (COPD), is highly prevalent in COPD 
patients. The primary objective of this research was to assess how frailty influences 
subsequent exacerbation and augments the predictive capacity of dyspnoea or the 
exacerbation history among elderly COPD patients. 
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Methods: The elderly COPD patients in this study were registered in the RealDTC 
study from June 2023 to March 2024. The Fried frailty phenotype was used to 
evaluate frailty, and patients were classified as robust, pre-frail or frail. A Modified 
Medical Research Council Dyspnea Scale (mMRC) score of ≥ 2 was defined as more 
dyspnoea. For a risk index involved with frailty, dyspnoea and the exacerbation 
history, different scores were assigned to each factor. After 1 year of follow-up, 
moderate to severe exacerbations and all-cause mortality were recorded. 

Results: In total, 466 elderly patients were enrolled. Their mean age was 71.2 ± 4.5 
years, with 89.0% male and 79.0% smokers. The mean COPD Assessment Test 
(CAT) score and forced expiratory volume in 1 s (FEV1)/forced vital capacity (FVC) 
were 14.1 ± 6.5 and 50.2 ± 11.6, respectively. Among all patients, 255 (54.7%) were in 
pre-frailty and 132 (28.3%) were in frailty. Age (odds ratio [OR] = 1.135, 95% 
confidence interval [95%CI] = 1.060-1.216) and dyspnoea (OR = 3.654, 95%CI = 2.106-
6.340) were correlated with pre-frailty, and age (OR = 1.269, 95%CI = 1.120-1.438), 
dyspnoea (OR = 37.959, 95%CI = 12.694-113.503), educational level (OR = 0.303, 
95%CI = 0.111-0.829), FEV1% predicted (OR = 0.976, 95%CI = 0.955-0.998) and BMI 
(OR = 0.845, 95%CI = 0.753-0.948) were independently associated with frailty in 
elderly COPD patients (all p < 0.05). The elderly COPD patients with pre-frailty (OR = 
2.182, 95% CI = 1.081-4.405) or frailty (OR = 3.377, 95%CI = 1.614-7.063) had an 
increased risk for future frequent exacerbation. Regarding all-cause mortality, frailty 
has less effect on it in the 1-year follow-up of elderly COPD patients. By the ROC 
curve, frailty has the capacity (area under curve [AUC] = 0.607) to predict future 
exacerbation in elderly COPD patients. The combination of frailty and dyspnoea or 
the exacerbation history exhibited better predictive abilities than dyspnoea or the 
exacerbation history alone for future exacerbation, respectively (all p < 0.05). 

Conclusion: Frail elderly COPD patients present older age, lower BMI, poorer 
educational level, heavier symptom burden and worse pulmonary function. As a key 
COPD comorbidity, frailty increases the risk of future exacerbation, and combining 
it with dyspnoea or exacerbation history improves the predictive value for 
subsequent exacerbation. 

Keywords: COPD; dyspnoea; exacerbation; frailty. 
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Abstract 

Rationale: Severe pulmonary hypertension (PH) is a rare clinically significant 
complication of COPD. The prognostic relevance of acute pulmonary vasoreactivity 
is well defined in pulmonary arterial hypertension (PAH) but remains poorly 
understood in PH-COPD. 

Methods: We reported in a retrospective cohort study the clinical, functional and 
haemodynamic characteristics, the response to PAH-approved drugs, and the 
overall survival of patients with severe PH-COPD from the French PH National 
Referral Centre, according to acute pulmonary vasoreactivity testing. The acute 
vasodilator response was defined as the per cent decrease in pulmonary vascular 
resistance (PVR) during nitric oxide (NO) testing (ΔPVR post-NO). 

Results: 42 patients (female/male ratio 0.2, aged 65 (59-71) years) with severe PH-
COPD (PVR 7.4 (6.2-9.3) WU, forced expiratory volume in 1 s 61 (50-84)%, diffusing 
capacity of the lung for carbon monoxide (D LCO) 24 (18-38)%) underwent NO testing 
at diagnosis. During NO testing, PVR decreased significantly from 7.4 (5.1-9.3) to 6.1 
(5.0-8.5) WU (p<0.0001). An acute NO response (ΔPVR post-NO ≥19%) was 
associated with improved survival at 1, 3 and 5 years (93%, 70% and 61%) compared 
with patients with ΔPVR post-NO <19% (44%, 38% and 19%; p=0.01). Amongst 28 
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patients receiving PAH-approved drugs, ΔPVR post-NO correlated with PVR change 
at first reassessment. 

Conclusion: In severe PH-COPD, acute pulmonary vasoreactivity is associated with 
improved long-term survival and a better response to PAH-approved therapies. 
Further studies are warranted to confirm that acute NO testing may help identify a 
specific PH-COPD subgroup likely to benefit from PAH-approved treatment. 
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Abstract 

Background: Preterm birth is a recognised risk factor for lung disease later in life. 
However, awareness of this risk among preterm-born adults and whether it is 
discussed with their treating physicians is unknown. The EMPOWER survey 
assessed awareness of the preterm status among preterm-born adults with asthma 
and COPD and evaluated its consideration in disease management. 

Methods: Preterm-born subjects aged ≥18 years with physician-diagnosed asthma 
and/or COPD from France, Germany, Spain, the UK and the US completed a 34-item 
online questionnaire. The survey covered sociodemographics, medical history, 
awareness of perinatal events and interactions with healthcare providers. 
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Results: Of 3175 individuals who initiated the survey, 301 participants (median age 
55 years, interquartile range 39-64 years) were included in the final analysis (9.5% 
response rate). Most respondents knew their gestational age (87%) and birthweight 
(89%), primarily from parents and caregivers (81%), with just 19% obtaining 
information from medical records. Over half (58%) reported receiving neonatal 
intensive care, most commonly assisted ventilation (35%) and nutritional support 
(24%). While 54% considered preterm birth relevant to respiratory management, 59% 
had not disclosed this history to their physician. Only 24% reported spontaneous 
disclosure and just 11% shared the history in response to physician inquiry. 
Paediatric monitoring was reported by 45%, but follow-up rarely extended into 
adulthood. 

Conclusion: Although preterm-born adults with obstructive respiratory disease are 
aware of their neonatal history, it is seldom integrated into adult respiratory care. 
Limited patient disclosure, infrequent physician inquiry and lack of structured long-
term follow-up likely contribute to this gap. 
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Abstract 

COPD diagnosis should move beyond spirometry toward a multidimensional 
framework integrating symptoms, imaging and biology, enabling better recognition 
of disease overlap and more precise, treatable trait-based management 
https://bit.ly/4sKXmyv. 
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Abstract 

Objectives: To compare automated mucus plug detection with radiologist 
evaluation, assess AI-assisted detection, and examine associations of algorithm-
derived airway obstruction burden with COPD severity. 

Materials and methods: This retrospective analysis included 278 COPDGene 
participants selected across never-smokers, smokers with preserved ratio-impaired 
spirometry, and GOLD stages 0-4. An AI tool generated candidate plugs. Two 
thoracic radiologists independently identified plugs in unaided and AI-assisted 
sessions. A third thoracic radiologist adjudicated all candidates as the reference. 
Patient- and plug-level performance, observer agreement, false-positive detection, 
and rank-transformed associations with pulmonary function, CT parameters, and 
clinical severity were evaluated. 

Results: Reference mucus plugs were present in 114/278 participants (41%). Patient-
level AI sensitivity was lower than R1 (68.4% vs 86.8%; p < 0.001) but not different 
from R2 (68.4% vs 79.8%; p = 0.141), whereas specificity was similar across 
approaches (95.7% vs 98.8%-100.0%). Plug-level AI sensitivity was lower than both 
readers (34.8% vs 58.9% for R1 and 55.6% for R2; both p < 0.001). AI assistance 
improved readers' plug-level sensitivity (63.6-68.6%; p ≤ 0.004). AI-reader agreement 
was good (κ, 0.62-0.69), and inter-reader agreement improved with AI (κ, 0.70 vs 
0.78; p < 0.001). These non-reference-positive AI detections (0.396/scan) were 
mostly marked bronchial wall thickening or partially occlusive mucus. They were 
independently associated with worse airflow limitation, CT emphysema, Pi10, and 
clinical severity after accounting for true-positive burden, improving model fit (ΔR², 
0.03-0.05). 

Conclusion: AI was less sensitive than radiologists but had similar specificity for 
mucus plug detection. AI assistance improved reader sensitivity and agreement. 
Additional algorithm-detected airway abnormalities remained associated with 
airway disease severity. 

Key points: QuestionAutomated mucus plug detection on chest CT may enable 
standardized COPD assessment, but independent validation against radiologist 
assessments remains limited. FindingsArtificial intelligence showed lower 
sensitivity than radiologists but similar patient-level specificity on chest CT, and 
assistance improved sensitivity and inter-reader agreement. Clinical 
relevanceAutomated mucus plug analysis may support standardized airway 
obstruction burden assessment in COPD research and clinical trials while retaining 
radiologist oversight. 

Keywords: Airway obstruction; Artificial intelligence; Chronic obstructive; 
Pulmonary disease; Tomography, X-ray computed. 

https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Yoon+S&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kligerman+SJ&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Friedlander+SR&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lati%C5%A1enko+R&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lati%C5%A1enko+R&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Charbonnier+JP&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Tiddens+H&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lynch+DA&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Humphries+SM&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Humphries+SM&cauthor_id=42814120
https://pubmed.ncbi.nlm.nih.gov/?term=42218332%2C42262219%2C42362458%2C42363405%2C42363406%2C42385526%2C42399449%2C42414195%2C42417382%2C42417387%2C42449486%2C42562238%2C42551713%2C42616679%2C42624803%2C42701865%2C42701866%2C42728228%2C42756486%2C42773542%2C42786423%2C42807362%2C42807378%2C42807840%2C42813981%2C42814120%2C42816626%2C42821483%2C42826271%2C42826321%2C42826512%2C42826728&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-26-full-view-affiliation-2
https://doi.org/10.1007/s00330-026-12868-y


© 2026. The Author(s). 

Conflict of interest statement 

Compliance with ethical standards. Guarantor: The scientific guarantor of this 
publication is Soonho Yoon. Conflict of interest: R.L., J.-P.C., and H.T. are affiliated 
with Thirona, which developed the LungQ platform used in this study. S.Y. holds 
stocks in MEDICAL IP, outside this work. The remaining authors declare no 
competing interests. Statistics and biometry: One of the authors has significant 
statistical expertise. No complex statistical methods were necessary for this paper. 
Informed consent: Written informed consent was obtained from all participants in 
the COPDGene study. Ethical approval: Institutional Review Board approval was 
obtained at each participating COPDGene site. Study subjects or cohorts overlap: 
Because this project uses COPDGene data, there is potential subject overlap with 
prior COPDGene publications that have examined mucus plugs and related clinical 
outcomes. However, the present work is distinct in its specific aim and design: it 
focuses on independent validation of automated mucus plug detection against an 
adjudicated radiologist reference standard, direct comparison of AI and radiologist 
performance at both the patient and plug levels, and evaluation of AI-assisted 
reader performance. Methodology: Retrospective Observational diagnostic reader 
study Multicenter study/performed at one institution 

Comment in 

• Artificial intelligence for mucus plug assessment: toward a new generation of 
airway imaging biomarkers. 

Lee JE.Eur Radiol. 2026 Oct 1. doi: 10.1007/s00330-026-12869-x. Online ahead of 
print.PMID: 42816589 No abstract available. 

• 21 references 

Supplementary info 

Grants and fundingExpand 

Full text links 

 

Proceed to details  

Cite 

27 

Nature 

•  

•  

•  

. 2026 Sep 30. 

https://pubmed.ncbi.nlm.nih.gov/42816589/
https://pubmed.ncbi.nlm.nih.gov/42816589/
https://pubmed.ncbi.nlm.nih.gov/42814120/#references
https://pubmed.ncbi.nlm.nih.gov/42814120/
https://dx.doi.org/10.1007/s00330-026-12868-y
https://libkey.io/libraries/2561/pmid/42814120


doi: 10.1038/s41586-026-11060-y. Online ahead of print. 

Type 2 immune history trains lung macrophages for viral disease tolerance 

Payal Damani-Yokota 1, Yavor Yordanov 2 3 4, Eduardo D Bernier 1, Chaitra 
Sreenivasaiah 5, Alireza Khodadadi-Jamayran 5, Matthias C Kugler 6, Stephen T 
Yeung 1 7, Stacey Bartlett 8, Valeria Mezzano 9, Eric Bartnicki 1, Mingjun Liu 9, Fei 
Chen 10 11, William C Gause 10 11, Aristotelis Tsirigos 5 12, Iannis Aifantis 9 13, Mila B 
Ortigoza 8, Bettina Nadorp 12, Musa M Mhlanga 2 3 4, Kamal M Khanna 14 15 

Affiliations Expand 

• PMID: 42816626 

• DOI: 10.1038/s41586-026-11060-y 

Abstract 

Severe respiratory viral disease varies widely among individuals and often reflects 
immunopathology rather than inadequate pathogen control, suggesting that 
previous immune history can prime the lungs towards disease tolerance. Here we 
show that nerve- and airway-associated macrophages (NAMs), a subset of 
interstitial macrophages, expand ephemerally after type 2 inflammation induced by 
Nippostrongylus brasiliensis. We therefore hypothesized that NAMs acquire 
epigenetically imprinted trained immunity and tested this using a heterologous 
challenge model in which mice that were previously infected with N. brasiliensis 
were challenged 4-6 weeks later with lethal H1N1 influenza. All of the N. brasiliensis-
conditioned mice survived, whereas all of the unconditioned controls succumbed 
by days 5-6. Protection occurred without reduced viral burden or enhanced T cell 
responses, instead tracking with reduced immunopathology, amplified type 2 cues, 
increased efferocytosis and accelerated tissue repair. Using NAM-DTR mice, we 
show that conditioned NAMs are necessary and sufficient for protection: depletion 
or replacement with unconditioned NAMs abrogated survival, whereas adoptive 
transfer of conditioned NAMs conferred tolerance without enhancing viral 
clearance. Genomic analyses implicated an IL-4-STAT6-PPARγ and ARG1 chromatin 
program that imprints a pro-resolving and reparative NAM state driving tissue 
repair, type 2 immunity and efferocytosis during lethal respiratory viral infections. 
Finally, meta-analysis of human lung single-cell atlases from cohorts of healthy 
individuals and individuals with IPF and COPD revealed context-dependent NAM-
like repair programs. These findings establish local trained immunity in lung-
resident macrophages as a mechanism of disease tolerance and a therapeutic entry 
point for severe inflammatory respiratory infections. 
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Abstract 

Background: Roflumilast demonstrated anti-inflammatory activity in COPD. While 
bronchiectasis is also characterised by neutrophilic inflammation, there is a lack of 
evidence on the use of roflumilast in bronchiectasis. 

Methods: An open-label observation study with an exploratory nature was 
conducted in Hong Kong. The primary outcome measure was 24-hour sputum 
volume. The extent of airway inflammation was indicated by sputum leucocyte 
density, pro-inflammatory cytokines and neutrophil elastase. All eligible patients 
were treated with roflumilast, starting at 250 µg daily with possible escalation to 500 
µg daily if tolerated. 

Results: A total of 39 patients were started on roflumilast with 24 (61.5%) completed 
12 weeks of treatment and 9 of them escalated to 500 µg daily. There were no 
significant changes in mean daily sputum volume. The median sputum leucocyte 
density and TNF-α significantly decreased from the recruitment visit to 12 weeks. In 
extrapolatory analyses, patients with a baseline daily sputum volume ≥ 20 mL might 
be more likely to respond with a reduction in sputum volume. 
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Conclusion: Roflumilast treatment in non-CF bronchiectasis could provide anti-
inflammatory effects with a significant reduction in sputum leucocyte density and 
TNF-α level over 12 weeks of treatment. Extrapolatory analyses suggested potential 
benefits in sputum volume reduction among the subgroup with baseline daily 
sputum volume ≥ 20 mL. 

Keywords: Bronchiectasis; neutrophilic inflammation; roflumilast. 

Plain language summary 

An open-label observation study was conducted to assess for the role of roflumilast 
in bronchiectasisRoflumilast treatment resulted in a significant reduction in sputum 
leucocyte density and TNF-α levelSputum volume also significantly decreased 
among the subgroup with baseline daily sputum volume ≥ 20 mL. 
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Abstract 

This study aims to explore the association between the systemic inflammation 
response index (SIRI) and the prognosis of patients with acute exacerbation of 
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chronic obstructive pulmonary disease (AECOPD) by retrospectively analyzing 
clinical data derived from the Medical Information Mart for Intensive Care-III (MIMIC-
III) database. A total of 426 AECOPD patients were enrolled in this study, among 
whom 113 died during the 30-day follow-up period, resulting in a mortality rate of 
26.6%. Compared with the survival group, patients in the deceased group had 
higher levels of SIRI (4.19 [2.19-7.68) versus 6.25 (3.09-15.57) ×109/L, P<.001]. X-tile 
software was utilized to determine the optimal SIRI cutoff value of 10.56 × 10-9/L for 
predicting 30-day all-cause mortality. Patients were stratified into 2 groups based on 
this cutoff value: a low SIRI group (<10.56 × 109/L) and a high SIRI group (≥10.56 × 
109/L). Baseline characteristic comparisons demonstrated that patients in the high-
SIRI group presented significantly higher 30-day, 90-day, 1-year, and in-hospital 
mortality than those in the low-SIRI group (all P < .05). After adjustment for potential 
confounders, the Cox proportional-hazards regression model identified elevated 
SIRI as an independent risk factor for 30-day all-cause mortality (HR = 1.743, 95%CI: 
1.169-2.598, P = .006), and subgroup analyses confirmed the robustness of this 
correlation. Additionally, ROC curves showed that the area under the curve (AUC) 
for SIRI was greater than that for white blood cells and neutrophils (AUC 0.612 vs 
0.584; 0.612 vs 0.557), but slightly smaller than that for sequential organ failure 
assessment (AUC 0.612 vs 0.619). Collectively, our findings indicate that SIRI 
represents a promising novel inflammatory biomarker for predicting 30-day all-
cause mortality among patients with AECOPD. 

Keywords: MIMIC-Ⅲ database; acute exacerbation of chronic obstructive pulmonary 

disease; prognosis; systemic inflammation response index. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) and obesity are major US public 
health conditions that frequently coexist. Despite adverse respiratory and 
cardiometabolic effects of obesity, an apparent "obesity paradox," whereby obesity 
has been associated with lower mortality in some patients with COPD, has been 
described. National mortality trends involving concurrent COPD and obesity remain 
poorly characterized. We examined temporal, demographic, and geographic 
patterns from 1999 to 2023. We conducted a retrospective, population-based 
analysis of the Centers for Disease Control and Prevention Wide-ranging Online 
Data for Epidemiologic Research Multiple Cause of Death database. Deaths among 
adults aged ≥25 years listing COPD (International Classification of Diseases, 10th 
Revision: J40-J44) and obesity (International Classification of Diseases, 10th 
Revision: E66) were identified. Age-adjusted mortality rates per 100,000 were 
calculated using direct standardization to the 2000 US population. Joinpoint 
Regression Program version 5.3.0.0 estimated annual percent changes (APCs) and 
average annual percent changes with 95% confidence intervals (CIs). Analyses were 
stratified by age, sex, race/ethnicity, region, urbanization, and state. Among 1,30,958 
deaths, the age-adjusted mortality rate increased from 0.78 (95% CI: 0.74-0.82) in 
1999 to 2.63 (95% CI: 2.57-2.68) in 2023 (average annual percent change: +5.14%; 
95% CI: 4.09-6.21; P < .001). After increasing significantly through 2013, mortality 
increased nonsignificantly during 2013 to 2018 (APC: +2.11%; 95% CI: -0.39 to 4.67), 
rose markedly during 2018 to 2021 (APC: +17.45%; 95% CI: 10.18-25.19), and 
declined significantly through 2023 (APC: -13.47%; 95% CI: -18.32 to -8.34). Males 
and adults aged ≥65 years had higher mortality burdens, with variation across 
racial/ethnic groups, urbanization levels, regions, and states. Interpretation is 
limited by unavailable individual-level factors, including smoking, COPD severity, 
comorbidities, and socioeconomic characteristics. Mortality involving concurrent 
COPD and obesity increased substantially from 1999 to 2023, with marked 
demographic and geographic variation and an increase during the COVID-19 
pandemic. These population-level associations do not establish causality. 
Integrated pulmonary and metabolic care, targeted prevention, and improved 
access in underserved communities may help address observed disparities. 
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Abstract 

Prematurity affects approximately 10% of live births worldwide and contributes to 
substantial short and long-term morbidity, particularly respiratory disease. 
Approximately 35% of infants born before 32 weeks gestation are diagnosed with 
bronchopulmonary dysplasia (BPD). Many preterm infants regardless of BPD 
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diagnosis also develop respiratory problems in both childhood and adulthood, more 
recently termed as prematurity-associated lung disease (PLD). As survival of 
preterm infants continues to improve, the lifetime burden of PLD and related health 
conditions remains high. Optimizing lung growth, minimizing the impact of 
comorbidities, and improving quality of life are ongoing challenges. Individuals 
born preterm are also at higher risk for being diagnosed with early-onset chronic 
obstructive pulmonary disease in adulthood. Despite these public health 
implications, outpatient management is often variable, and PLD remains 
underrecognized and heterogeneous across clinical settings. In this expert 
consensus statement from the BPD Collaborative, we summarize key knowledge 
gaps and provide pragmatic recommendations to help standardize outpatient care 
for PLD across the lifespan. Recommendations address models of care delivery, 
approaches to disease monitoring and management, and the evaluation and 
treatment of common comorbidities. Given limited high-quality evidence in several 
domains, many recommendations are necessarily based on expert opinion. Our 
objectives are to highlight priorities for future research, promote continuity between 
pediatric and adult care, and support development of evidence-based strategies to 
reduce underdiagnosis and undertreatment and to improve long-term outcomes for 
individuals born preterm. 

Keywords: Bronchopulmonary dysplasia; adult; guidelines; long-term; prematurity 
associated lung disease; preterm; recommendations. 

© The Author(s) 2026. Published by Oxford University Press on behalf of the 
American Thoracic Society. 
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Abstract 

Background: Airflow obstruction detected on spirometry is a hallmark of chronic 
obstructive pulmonary disease (COPD) and is needed for the diagnosis of COPD. 
Sparse data in high-income countries (HICs) have reported high prevalence of 
underdiagnosed COPD with poor clinical outcomes. Data are missing for low-
income and middle-income countries (LMICs) to inform the burden and clinical 
outcomes of underdiagnosed COPD. 

Methods: In this multinational, prospective cohort study, spirometry data were 
systematically collected from adults (aged 35-70 years) in urban and rural 
communities across 25 HICs and LMICs. Adults with spirometry airflow obstruction 
with physician-diagnosed airway diseases were categorised as diagnosed COPD 
and those without physician-diagnosed airway diseases were categorised as 
underdiagnosed COPD. Individuals with normal spirometry and no known airway 
diseases were categorised as no COPD. Data on baseline characteristics were 
collected via standardised interview questionnaires and follow-up data were 
collected every 3 years on vital status and clinical events. We examined the 
association between COPD status with baseline characteristics and follow-up 
clinical events. 

Findings: Between July 11, 2002, and July 28, 2025, we collected data on 119 252 
participants (baseline median age 51 years [IQR 43-59], 71 039 [59·6%] females and 
48 213 (40·4%) males) with technically acceptable spirometry. The prevalence of 
airflow obstruction was 9·5% (11 306/119 252), of which 89·2% (10 080/11 306) 
constituted underdiagnosed COPD. The prevalence of airflow obstruction varied 
across geographical regions (6·1% [n=521/8601] in southeast Asia to 20·4% 
[n=785/3846] in sub-Saharan Africa) and was higher in LMICs (9·8% [n=10 120/103 
758]) than in HICs (7·7% [n=1186/15 494]), with a prevalence of 90·7% (9175/10 120) 
for underdiagnosed COPD in LMICs. Baseline characteristics associated with 
underdiagnosis were younger age (≤50 years), low symptom burden, high lung 
function, being current or never smokers, and living in an LMIC. Compared with no 
COPD, underdiagnosed and diagnosed COPD were associated with higher mortality 
(hazard ratio 1·53 [95% CI 1·44-1·63] for underdiagnosed and 2·09 [1·83-2·40] for 
diagnosed COPD), respiratory events (1·97 [1·82-2·12] for underdiagnosed and 3·70 
[3·25-4·21] for diagnosed COPD), and cardiovascular events (1·20 [1·13-1·27] for 
underdiagnosed and 1·35 [1·17-1·56] for diagnosed COPD). This association was 
consistent across country-income levels, age groups, smoking status, and 
symptom burden. 
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Interpretation: The high prevalence of underdiagnosed COPD and related poor 
outcomes suggest that a large burden of COPD is under-recognised. Since 
underdiagnosed COPD is mainly early and mild disease, this presents missed 
opportunities for early intervention that can modify disease trajectory and improve 
long-term health outcomes. 

Funding: AstraZeneca, Population Health Research Institute, Hamilton Health 
Sciences Research Institute, the Canadian Institutes of Health Research, Heart and 
Stroke Foundation of Ontario, Canadian Institutes of Health Research's Strategy for 
Patient Oriented Research, Ontario SPOR Support Unit, and Ontario Ministry of 
Health and Long-Term Care. 

Copyright © 2026. Published by Elsevier Ltd. 

Conflict of interest statement 

Declaration of interests SY is supported by the Marion W Burke endowed chair of 
the Heart and Stroke Foundation of Ontario. We declare no competing interests. 

 

"Multimorbidity"[Mesh Terms] OR 
Multimorbidity[Text Word] 

1 

Observational Study 

Geroscience 

•  

•  

•  

. 2026 Oct;48(5):6871-6885. 

doi: 10.1007/s11357-025-02026-5. Epub 2025 Dec 4. 

Multimorbidity, frailty and polypharmacy in European and Asian patients with atrial 
fibrillation: a comparison of two regional prospective observational registries 

Davide Antonio Mei 1 2 3, Marco Proietti 4 5, Giulio Francesco Romiti 3 6, Tommaso 
Bucci 3 7, Bernadette Corica 1 3 4, Alena Shantsila 3, Hung-Fat Tse 8, Giuseppe 
Boriani 1, Tze-Fan Chao 9 10, Gregory Y H Lip 11 12 13 

Affiliations Expand 

• PMID: 41345290 

• PMCID: PMC13601450 

• DOI: 10.1007/s11357-025-02026-5 

Abstract 

https://pubmed.ncbi.nlm.nih.gov/41345290/
https://pubmed.ncbi.nlm.nih.gov/41345290/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Mei+DA&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Proietti+M&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Romiti+GF&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Bucci+T&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Bucci+T&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Corica+B&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Shantsila+A&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Tse+HF&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Boriani+G&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Boriani+G&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Chao+TF&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lip+GYH&cauthor_id=41345290
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?term=41345290%2C41351715%2C41405793%2C42240036%2C42288171%2C42288260%2C42399449%2C42483855%2C42595648%2C42635904%2C42642323%2C42808657%2C42814450%2C42821755%2C42827061&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-13
https://pmc.ncbi.nlm.nih.gov/articles/PMC13601450/
https://doi.org/10.1007/s11357-025-02026-5


Multimorbidity, frailty, and polypharmacy are associated with worse outcomes in 
patients with atrial fibrillation (AF), leading to 'clinically complex' patient 
phenotypes. Possible differences between European and Asian patients regarding 
these aspects have not been studied. We studied AF patients derived from two large 
prospective observational AF registries, conducted in Europe and Asia. 
Multimorbidity and polypharmacy were defined according to the number of 
comorbidities and drugs at baseline. Frailty was defined according to a 40-items 
frailty index (FI). Prescription of OAC was assessed at baseline. The primary 
outcome was the composite of all-cause death and major adverse cardiovascular 
events. European patients had a higher burden of multimorbidity, frailty, and 
polypharmacy domains compared with Asians. Asian patients with these domains 
were less likely to be prescribed OAC than Europeans, especially those who were 
frail. After adjustments, being frail was associated with lower OAC prescription, with 
Asians less likely prescribed than Europeans (OR 0.34, 95% CI 0.25-0.45 vs. OR 0.47, 
95% CI 0.40-0.55, pint = 0.037). Adjusted Cox regression found that multimorbidity, 
frailty, and polypharmacy domains were associated with a higher risk of the 
composite outcome. On subgroup analysis, frail Asian patients had a higher risk of 
the composite outcome (pint = 0.007) than Europeans. Multimorbidity, frailty and 
polypharmacy have different epidemiological characteristics amongst European 
and Asian AF patients. Being frail was associated with a higher likelihood of not 
being prescribed OAC, particularly in Asian patients. The adverse impact of 
'clinically complex' patient phenotypes on risks of adverse outcomes was greater in 
Asian patients than in Europeans. 

Keywords: Asia; Atrial fibrillation; Clinical complexity; Europe. 
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Abstract 

Frailty in older adults, particularly those with chronic diseases, has a robust 
association with risk of mortality, but whether this is the case in middle-aged adults 
is unclear. We examined the frailty-mortality association in middle-aged adults with 
chronic diseases and multimorbidity. Data on Fried's frailty phenotype (robust, 
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prefrail, frail) and 47 chronic diseases, mapped to 13 body organ systems, was 
available on 230,960 participants of the UK Biobank study (mean age 57.8, range 
38.0-72.0). The mortality follow-up was 13.3 (± 2.1) years, and associations with 
mortality were examined using Cox regression, adjusted for socio-demographic 
factors and health behaviours. Compared to the robust group, frailty (HR, 2.32 (95% 
confidence intervals, 2.21; 2.43)) and prefrailty (1.35 (1.31; 1.39)) in those with 
diseases in any body organ system had a higher risk of mortality. Frailty was 
associated with a higher mortality risk for all 13 groups (all p < 0.01); estimates 
ranged from 2.25 (2.12; 2.39) for circulatory system diseases to 2.97 (2.60; 3.39) for 
the eye system. The same was the case for prefrailty; estimates ranged from 1.33 
(1.23; 1.43) to 1.61 (1.03; 2.51). Between 19 and 34% of the mortality risk in the 13 
disease groups could potentially be explained by frailty/prefrailty. Frailty (p < 0.01) 
and prefrailty (p < 0.01) had stronger associations with mortality in those with 
diseases affecting multiple organ systems. These findings highlight the importance 
of frailty in middle-aged adults with chronic diseases, suggesting that a third of the 
excess risk of mortality could potentially be addressed by improving frailty status. 

Keywords: Ageing; Chronic disease; Frailty; Mortality; Multimorbidity; UK Biobank. 
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Abstract 

The growing epidemiological burden of multimorbidity among older adults 
underscores an urgent need to develop interventions that can address multiple age-
related diseases (ARDs) at once. Yet, the biological mechanisms driving their co-
occurrence remain poorly understood. In this study, we conducted a multivariate 
genome-wide association analysis to dissect the shared genetic architecture of five 
common ARDs: heart attack, high cholesterol, hypertension, stroke, and type 2 
diabetes. We defined this shared genetic component as the multivariate age-related 
disease factor (mvARD) and identified 263 independent variants across 180 
genomic loci associated with mvARD. These variants were significantly enriched for 
associations with extreme human longevity, lending empirical support for the 
geroscience hypothesis in humans. Integrative gene prioritization using 
transcriptome-wide association studies, colocalization analysis, and Mendelian 
randomization identified four high-confidence genes in blood-DCAF16, PHF13, 
MGA, and GTF2B-with putative causal roles on mvARD. Using two-sample 
Mendelian randomization, we also found several modifiable lifestyle factors, 
including body mass index and dietary intake, that causally influenced the risk for 
multiple ARDs. Together, our findings revealed a shared genetic basis for common 
ARDs that overlapped with the biology of human aging and pointed to potential 
molecular and behavioral targets for delaying disease onset and promoting healthy 
aging. 
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analysis. 
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Abstract 

Background: Multimorbidity represents significant public health challenges, 
particularly in postmenopausal women, who experience increased risks for 
cardiovascular and metabolic diseases because of hormonal changes. While 
exercise therapy has shown promise in enhancing health outcomes for individuals 
with multimorbidity, evidence of its effectiveness in this specific population remains 
limited. 

Objective: This study investigated the effects of a 12-week aerobic training program 
on ambulatory blood pressure, blood pressure variability, and arterial stiffness in 
postmenopausal women with and without cardiometabolic multimorbidity. 

Methods: A controlled, quasi-experimental study was conducted with 41 women 
divided into two groups: SINGLE (one cardiometabolic condition; n = 18) and MULTI 
(multimorbidity; n = 23). Participants underwent aerobic training three times a week. 
Ambulatory blood pressure, blood pressure variability, and arterial stiffness were 
assessed before and after the intervention. 
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Results: A significant reduction in diastolic nocturnal dipping was observed only in 
the MULTI group (interaction P = 0.019), decreasing from 10 ± 12% to 7 ± 9%. Both 
groups showed a significant reduction in systolic (SINGLE: 21 to 8; MULTI: 19 to 7) 
and diastolic morning surge (SINGLE: 16 to 11; MULTI: 16 to 6) (time P < 0.001). No 
interaction effect was observed in arterial stiffness parameters. An exercise 
intervention effect ( P = 0.001) indicated an increase in augmentation index (%) in 
both groups following aerobic training. 

Conclusion: A 12-week aerobic program improved morning surge blood pressure in 
postmenopausal women. However, the MULTI group showed reduced nocturnal 
dipping. 

Trial registration: ClinicalTrials.gov NCT05075902. 

Keywords: blood pressure; climacteric; hypertension; insulin resistance; physical 
training. 

Copyright © 2026 Wolters Kluwer Health, LLC. All rights reserved. 
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Free article 

Abstract 

Background: Physical function and multimorbidity are key risk factors for falls in 
middle-aged adults, but few studies have evaluated these associations in a 
longitudinal manner. In 3561 participants (1968 females, aged 45-69 years) from the 
Busselton Healthy Ageing Study, a longitudinal cohort study, we studied the 
associations of baseline multimorbidity count and patterns with physical function 
and the subsequent risk of falls at six years. 

Method: At baseline, 21 morbidities were assessed and four multimorbidity patterns 
were identified using latent class analysis. Physical function tests including hand 
grip-strength (HGS), timed up and go (TUAG) and five times sit to stand (5TSTS) 
were performed at Phase 1 (baseline) and Phase 2 (average six years) and falls 
occurring in the previous 12 months were captured through self-report at Phase 2. 
General linear models and logistic regression were used to evaluate associations, 
adjusting for sex and baseline covariates. 

Results: Mean physical function measures worsened by 6.0% to 23.7% between 
phases; 950 (26.7%) participants reported at least one fall and 383 (10.7%) reported 
multiple falls. Increasing multimorbidity count was associated with lower physical 
function at both phases, greater decline over time (HGS: -0.13 kg, TUAG: +0.08 s, 
5TSTS: +0.14 s per unit increase), and greater risk of falling and among fallers 
having multiple falls (odds ratio (OR): 1.14 and 1.15 per unit increase, respectively). 
Among the multimorbidity classes, the "cardiometabolic" class had the lowest 
physical function at both phases and the greatest decline over time (2.8-8.8% 
greater vs "healthy"), whereas the "non-cardiometabolic" class showed the highest 
risk of falling and having multiple falls (OR: 1.79 and 2.16 vs "healthy", 
respectively). Associations with falls risk remained significant after further 
adjustment of physical function measures of either phase. 

Conclusion: Our study underscores the importance of identifying multimorbidity as 
a risk factor for physical function decline and fall risk in middle-age. 

Keywords: Busselton Healthy Ageing Study; Fall; Multimorbidity; Physical function. 
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Abstract 

Frailty is a multidimensional geriatric syndrome characterized by reduced 
physiologic reserve and increased vulnerability to stressors. Its prevalence is 
particularly high among patients with heart failure (HF), reflecting the interplay 
between aging, multimorbidity, and chronic cardiovascular disease. Frailty 
independently predicts poor outcomes, including higher hospitalization rates, 
mortality, and impaired quality of life. The Fried Frailty Phenotype defines frailty as 
the presence of three or more of the following five criteria: unintentional weight 
loss, exhaustion, weakness (grip strength), slow walking speed, and low physical 
activity. In this review, we explore the complex relationship between frailty and HF, 
with a focus on pathophysiology, clinical outcomes, biomarkers, and therapeutic 
considerations. We highlight differences across HF phenotypes-heart failure with 
reduced ejection fraction (HFrEF), preserved ejection fraction (HFpEF), and mildly 
reduced ejection fraction (HFmrEF)-underscoring the importance of tailored, 
phenotype-specific approaches. We also discuss emerging biomarkers including 
the stress hyperglycemia ratio (SHR) in HFpEF. Finally, we address limitations of 
current evidence and future directions for integrating frailty assessment into HF 
management. 
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Abstract 

Objectives: This study aimed to investigate the effect of body composition on the 
inverse relationship between vertebral bone density (T12 BMD) and total thoracic 
vascular calcification (TTVC) in patients with chronic obstructive pulmonary disease 
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(COPD). Moreover, we aimed to assess whether intermuscular adipose tissue (IMAT) 
affects the bone-vascular axis. 

Materials and methods: Chest CT scans of 539 COPD patients from the multicentric 
prospective COSYCONET study were retrospectively analyzed using AI-based tools 
for T12 BMD, TTVC, and volumetric body composition. Multivariable linear 
regression models were built to investigate the effect of conventional body 
phenotypes (normal, sarcopenic, non-sarcopenic obesity, and sarcopenic obesity). 
Stepwise interaction model building included T12 BMD, IMAT, their interaction, 
adding BMI, clinical and metabolic covariates, lung function, physical performance, 
and age. 

Results: The T12 BMD showed a consistent inverse association with TTVC in all 
phenotypes, with β = -0.38 (p < 0.01) in normal nutritional status, β = -0.36 (p < 0.01) 
in sarcopenia, and β = -0.24 (p < 0.01) in non-sarcopenic obesity. However, the 
phenotype's significant effect was not confirmed in the interaction model. Age and 
pack-years were associated with calcification, but IMAT remained independently 
associated (β = 0.15, 95% CI 0.015-0.28, p = 0.029), while the interaction between T12 
BMD and IMAT lost significance once age was included. 

Conclusion: IMAT index was independently associated with TTVC in COPD. The 
modifying effect of IMAT on the bone-vascular axis was most evident in models 
without age adjustment, suggesting that the observed interaction may be influenced 
by age. 

Key points: Question The interactions between body composition, sarcopenia, 
arteriosclerosis, and osteoporosis are not fully understood. AI-based CT analysis 
provides a more holistic picture of multimorbidity in COPD. Findings Intermuscular 
adipose tissue (IMAT) was independently associated with vascular calcification in 
stepwise-adjusted models. The interaction of IMAT and bone density is 
demonstrated but showed age-dependence. Clinical relevance Increased IMAT can 
capture a vulnerable COPD patient group with metabolic dysregulation and physical 
frailty, besides vascular aging. Muscle fat infiltration may indicate impaired 
musculoskeletal health and serve as a marker of arteriosclerosis beyond possible 
effects of age or BMI. 

Keywords: Artificial intelligence; Body composition; Chronic obstructive pulmonary 
disease; Comorbidity; Vascular calcification. 
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Abstract 

Background: Physical activity and depressive symptoms have each been 
associated with cardiometabolic multimorbidity (CMM), but evidence on their joint 
longitudinal trajectories across diverse ageing populations remains limited. 

Methods: We used harmonized data from four population-based ageing cohorts, 
including ELSA, HRS, SHARE, and CHARLS. Among 29 523 adults aged 45 years or 
older, joint trajectories of physical activity and depressive symptoms were identified 
across three trajectory-defining survey waves using the KmL3D algorithm. Cox 
proportional hazards models were used to examine associations with incident CMM, 
defined as the coexistence of two or more of hypertension, diabetes, heart disease, 
and stroke. Sensitivity and supplementary analyses included proportional hazards 
diagnostics, time-stratified and extended Cox models, early-event exclusion 
analyses, conservative covariate adjustment, BMI exclusion, extended covariate 
models, Z-score-standardized trajectory re-analysis, and E-value calculation. 

Results: Four joint trajectory phenotypes were identified within each cohort. 
Participants in trajectories characterised by lower physical activity and high 
depressive symptoms had the highest risk of incident CMM compared with the 
cohort-specific reference trajectory: ELSA, HR 2.15 (95% CI, 1.67-2.77); HRS, HR 
1.46 (95% CI, 1.22-1.74); SHARE, HR 1.85 (95% CI, 1.69-2.03); and CHARLS, HR 2.28 
(95% CI, 1.52-3.44). Findings were directionally consistent across sensitivity 
analyses. 

Conclusions: Joint trajectories of physical activity and depressive symptoms were 
associated with incident CMM across four international ageing cohorts. Combined 
behavioural and psychological profiles may help inform CMM risk stratification in 
middle-aged and older adults. 

Keywords: KmL3D; ageing cohorts; cardiometabolic multimorbidity; depressive 
symptoms; joint trajectories; physical activity. 
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Abstract 

Background: Sarcopenia is highly prevalent among adults with multimorbidity and 
contributes substantially to frailty, disability, prolonged hospitalization, and 
mortality. International guidelines offer robust diagnostic and therapeutic 
frameworks for sarcopenia, but rarely incorporate the clinical complexity of patients 
with multimorbidity (MM). The European Federation of Internal Medicine (EFIM) 
undertook a guideline adaptation process to produce practical, evidence-based 
recommendations specifically tailored for internal medicine practice. 

Methods: A multinational survey of European internists identified priorities and 
practice unsolved clinical questions (PICOs) in older people with MM. This was 
followed by a critical appraisal of updated existing clinical practice guidelines 
(CPGs) and the selection of recommendations that were most applicable to specific 
clinical situations. Where direct evidence in multimorbid populations was limited, 
Good Practice Points were formulated considering pathophysiology, feasibility, and 
frailty safety concerns. 

Results: A total of eight PICO questions were prioritized, covering case-finding, 
screening, diagnosis, prevention, iatrogenic complications, nutritional or exercise 
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interventions, and pharmacotherapy. The 37 adapted recommendations from 4 high 
quality CPG emphasize: proactive case-finding in adults ≥65 years and multimorbid 
adults <65 years with specific risk factors; prioritization of muscle strength 
(handgrip or chair-stand) as the entry point to assessment; flexible diagnostic 
pathways, individualized multimodal physical activity, and nutritional interventions. 
The guideline also addresses treatment-induced risks (e.g., corticosteroids, 
Glucagon-Like Peptide-1 /Gastric Inhibitory Peptide agonists) in MM contexts. Of the 
37 selected recommendations (30 strong and 7 weak), 8 were based on high, 12 on 
moderate, and 17 on low-quality evidence, built on consensus (best practice 
statements). 

Conclusions: This EFIM-adapted clinical practice guideline provides a practical 
framework for the identification and management of sarcopenia in patients with MM. 
By integrating feasibility considerations, multimorbidity science, and functional 
assessment strategies, it offers a clinically relevant tool for improving outcomes in 
a population at high risk of frailty, disability, and mortality. Future research should 
prioritize MM populations to strengthen the evidence for integrated, patient-
centered sarcopenia care. 

Keywords: Clinical practice guidelines; Critical appraisal; Multimorbidity; 
Sarcopenia. 
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Abstract 

Background/aim: Handgrip strength (HGS) is a simple, reliable, and widely used 
biomarker of muscle strength and a key component in sarcopenia screening. Its 
potential role as an indicator of glycemic control has attracted increasing interest; 
however, the relationship between HGS and glycated hemoglobin (HbA1c) in older 
adults remains insufficiently understood, particularly in populations characterized 
by frailty and multimorbidity. This study aimed to explore the relationship between 
HGS and HbA1c levels in older adults with and without diabetes mellitus (DM) and 
to evaluate the potential of HGS as a clinically informative marker in the assessment 
of glycemic status within a comprehensive geriatric context. 

Methods: In this retrospective study, 573 patients aged ≥ 60 years who underwent 
Comprehensive Geriatric Assessment (CGA) between May 2023 and October 2025 
were included. HGS was measured using a dynamometer, and sarcopenia risk was 
assessed with SARC-F. Participants were stratified into sex-specific low and high 
HGS groups. HbA1c levels were compared across groups, and associations were 
examined using Spearman's correlation and multivariable linear regression 
analyses with stepwise adjustment for clinically relevant confounders. 

Results: The study population had a median age of 78 years, with a high prevalence 
of frailty (72.8%) and sarcopenia risk (81.2%). Despite generally low HGS values, 
individuals in the higher HGS group demonstrated higher HbA1c levels across the 
overall cohort and SARC-F subgroups (p < 0.05). Correlation analyses showed 
statistically significant but very weak positive associations between HGS and 
HbA1c, particularly among individuals at risk of sarcopenia. Although these 
associations were consistent in direction, their magnitude was limited. Regression 
analyses showed that this association was maintained in an adjusted model for CCI, 
Yesavage geriatric depression scale, three-word recall test; however, it was no 
longer significant in another fully adjusted model for age, BMI, diabetes status, 
medications, renal function, and nutritional status. 

Conclusion: The findings indicate that there may be a weak association between 
HGS and glycemic status in older adults; therefore, they should be interpreted with 
caution. HGS may provide limited complementary information within a 
comprehensive geriatric assessment, particularly in frail populations, but its clinical 
relevance for evaluating glycemic control remains uncertain and warrants further 
investigation in prospective studies. 
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Abstract 

Purpose: This study aimed to compare the associations and predictive performance 
of atherogenic index of plasma (AIP) and the triglyceride-glucose (TyG) index for 
incident cardiometabolic multimorbidity (CMM). 
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Methods: Data was analyzed from 2261 adults (mean age 63 years; 45.0% men) in 
the English Longitudinal Study of Ageing without a history of cardiometabolic 
disease at baseline (2008-2009). CMM was defined as the occurrence of ≥ 2 of the 
following conditions by 2021-2023: hypertension, cardiovascular disease, diabetes, 
or stroke. Multivariable-adjusted odds ratios (ORs) with 95% CIs were estimated. 

Results: Over 12-15 years of follow-up, 131 cases of CMM were recorded. Higher AIP 
increased the odds of CMM (per 1-SD increase: OR 1.41, 95% CI 1.15-1.73; highest 
vs lowest tertile: OR 2.10, 95% CI 1.22-3.60). Similar associations were observed for 
the TyG index (per 1-SD increase: OR 1.51, 95% CI 1.25-1.82; highest vs lowest 
tertile: OR 2.07, 95% CI 1.21-3.55). Incorporation of AIP into a conventional risk 
model resulted in a modest improvement in discrimination, with comparable results 
observed for the TyG index. 

Conclusion: AIP and the TyG index showed similar positive linear associations with 
incident CMM and comparable modest predictive performance. 

Keywords: Atherogenic index of plasma; Cardiometabolic multimorbidity; Cohort 
study; Triglyceride-glucose index. 
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Abstract 

Aim: This study aimed to explore how individuals with complex multimorbidity 
perceive and experience the management of their health in everyday life and 
healthcare encounters. 

Background: Patients with two or more health conditions may be challenging for 
general practitioners (GPs) who must provide adequate treatment(-s) in a healthcare 
system structured mainly around single-disease models. For patients, the lived 
experience of this multimorbidity can be demanding, as it often involves managing 
multiple appointments, medications, and medical advice alongside everyday life. 
This situation may be particularly challenging for patients who live with multiple 
physical and mental health conditions. 

Methods: Semi-structured individual interviews with eight individuals with complex 
multimorbidity living in Denmark. Analysis was guided by thematic analysis. 

Findings: The analysis resulted in two main themes. First, 'Multiple diagnoses - not 
multimorbidity' describes how the participants did not expect overall continuity 
across diagnoses but appreciated recognition of the cumulative burden of 
multimorbidity. They expected continuity within each speciality and developed 
agentic strategies to achieve this. Some were successful; others were not. Second, 
'Managing treatment and illness in everyday life' describes how the participants 
navigated tensions between medical recommendations and personal priorities as 
they deliberately pursued valued activities at the expense of their long- or short-
term health. A professional lifeline, was a significant support for the participant. 
This person was often the GP. These findings underscore the active role of patients 
and the GP's role in recognizing their resources to develop patient-centred care that 
is responsive to and realistic for the individual patient. 

Keywords: chronic disease; experience; multimorbidity; patients; qualitative 
research. 
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Abstract 

Importance: Among patients with heart failure (HF) in contemporary US clinical 
practice, the burden of overlapping cardiovascular-kidney-metabolic (CKM) 
conditions and the associated impact on outcomes remain poorly characterized. 

Objective: To evaluate the prevalence of CKM multimorbidity and the impact on 
clinical outcomes in patients hospitalized for HF across the spectrum of ejection 
fraction (EF). 

Design, setting, and participants: This was a retrospective cohort study of patients 
hospitalized for HF at US hospitals participating in the Get With The Guidelines-
Heart Failure (GWTG-HF) registry. The analysis included patients hospitalized for HF 
in the GWTG-HF registry between 2019-2025 and Medicare beneficiaries hospitalized 
for HF in the GWTG-HF registry between 2019-2023. 

Exposures: Presence of up to 4 additional CKM conditions including atherosclerotic 
cardiovascular disease, chronic kidney disease, diabetes, and obesity (body mass 
index ≥30; calculated as weight in kilograms divided by height in meters squared). 

Main outcomes and measures: In-hospital mortality, 1-year postdischarge all-cause 
mortality, and 1-year postdischarge HF readmission. 

Results: This study included 725 205 patients (median [IQR] age, 72.0 [61.0-82.0] 
years; 386 886 male [53.3%]) hospitalized for HF between 2019 and 2025 and 123 271 
Medicare beneficiaries (median [IQR] age, 80 [73-87] years; 64 375 female [52.2%]) 
hospitalized for HF between 2019 and 2023. Among 725 205 patients hospitalized for 
HF, 521 739 (71.9%) had 2 or more overlapping CKM conditions, and a minority of 
patients (48 732 [6.7%]) had HF only. CKM overlap was greatest in HF with 
preserved EF (HFpEF). Compared with HF only, increasing number of overlapping 
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CKM conditions was associated with stepwise increases in in-hospital mortality (4 
CKM conditions: HF with reduced EF [HFrEF] adjusted odds ratio [aOR], 5.08; 95% 
CI, 4.43-5.83; HF with mildly reduced EF [HFmrEF] aOR, 2.37; 95% CI, 1.68-3.34; 
HFpEF aOR, 2.05; 95% CI, 1.77-2.38), and this association was strongest in HFrEF (P 
for interaction <.001). Among Medicare beneficiaries hospitalized for HF, compared 
with HF only, increasing CKM multimorbidity was associated with increasing risks 
of postdischarge all-cause mortality (4 CKM conditions: HFrEF adjusted hazards 
ratio [aHR], 2.10; 95% CI, 1.93-2.29; HFmrEF aHR, 1.38; 95% CI, 1.17-1.63; HFpEF 
aHR, 1.09; 95% CI, 1.03-1.17) and HF readmission (4 CKM conditions: HFrEF aHR, 
2.33; 95% CI, 2.12-2.56; HFmrEF aHR, 2.20; 95% CI, 1.82-2.66; HFpEF aHR, 1.91; 95% 
CI, 1.77-2.06), with steepest increases in risk among patients with HFrEF (P for 
interaction <.001). 

Conclusions and relevance: In this contemporary cohort of US patients hospitalized 
for HF, most patients had multiple additional overlapping CKM conditions. 
Increasing CKM multimorbidity was independently associated with stepwise 
increases in mortality and readmission risk. Although these associations spanned 
the EF spectrum, the prognostic impact of CKM multimorbidity was greatest in 
HFrEF and least in HFpEF. 
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Abstract 

Purpose: To examine the mediating effect of physical activity on the relationships 
between physical function (including upper and lower extremity functions) and 
cognitive function among older adults with cardiometabolic multimorbidity (CMM). 

Method: The current descriptive cross-sectional study was conducted on a total of 
526 older adults with CMM in three community health care centers in Beijing, China. 
Participants completed questionnaires including the Mini-Mental State Examination, 
Physical Activity Scale for the Elderly, and Pittsburgh Sleep Quality Index. Upper 
and lower extremity functions were measured by grip strength and the Short 
Physical Performance Battery (SPPB), respectively. 

Results: Cognitive function had a positive correlation with physical activity and 
various physical functions (p < .05). Physical activity was also positively associated 
with various physical functions (p < .05). Indirect effect of physical activity on the 
association between grip strength and cognitive function was 0.034 and explained 
13.93% of the total effect. Physical activity mediated 18.81% (effect = 0.038, 95% 
confidence interval [0.003, 0.077]) of the total effect of SPPB total score (overall 
lower extremity function) on cognitive function. 

Conclusion: Physical function not only directly influences cognitive function but 
also exerts an indirect effect through physical activity in older adults with CMM. It is 
necessary to monitor physical function regularly and encourage older adults to 
engage in physical activity and other community activities, which may delay 
cognitive decline and slow the progression of CMM. 
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Abstract 

Sarcopenia is a progressive skeletal muscle disorder characterised by reduced 
muscle strength, impaired muscle quantity or quality, and declining physical 
performance, with important consequences for falls, fractures, disability, and loss 
of independence. Whether sarcopenia prevalence itself is rising remains difficult to 
quantify because diagnostic frameworks and surveillance methods vary, yet a 
growing burden is plausible. Population ageing, increasing multimorbidity, obesity, 
hospitalisation, surgery, and incomplete recovery after musculoskeletal events are 
likely to increase the absolute number of people living with low musculoskeletal 
reserve. Osteoarthritis (OA) and osteoporosis (OP) are central to this problem 
because they amplify the functional consequences of weakness and reduced 
loading. OA may lead to strength loss through pain, inflammation, altered 
movement, and activity restriction, while OP increases the likelihood that falls or 
loading errors will result in fracture and subsequent deconditioning. Shared 
mechanisms for sarcopenia include mechanical unloading, adiposity-related 
metabolic dysfunction, inflammageing, mitochondrial stress, endocrine change, and 
nutritional insufficiency, although the strength of evidence differs across pathways. 
New weight-loss approaches using glucagon-like peptide-1 receptor agonists (GLP-
1 RAs) may substantially affect sarcopenia risk and therefore require careful 
consideration. Current diagnostic frameworks increasingly prioritise muscle 
strength and performance over lean mass alone, supporting pragmatic case-finding 
in older adults with severe OA, fragility fracture, recurrent falls, poor postoperative 
recovery, or weight loss. Current management should focus on progressive 
resistance and balance training, adequate energy and protein intake, guideline-
based OP care, optimised OA treatment, and protection of mobility during 
transitions of care. The most immediate clinical gains are likely to come from 
integrating existing rheumatology, orthopaedic, fracture-prevention, rehabilitation, 
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and nutritional services rather than from any osteosarcopenia-specific drug 
therapy. 

Keywords: Fracture prevention; Frailty; Osteoarthritis; Osteoporosis; 
Osteosarcopenia; Sarcopenia. 

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

Conflict of interest statement 

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. 

Supplementary info 

Publication typesExpand 

 

"asthma"[MeSH Terms] OR asthma[Text Word] 

1 

J Asthma 

•  

•  

•  

. 2026 Oct;63(10):1189-1198. 

doi: 10.1080/02770903.2025.2562583. Epub 2025 Oct 31. 

Risk factors for uncontrolled asthma in a pediatric population with severe asthma: 
FRAMAG study 

Elida Duenas-Meza 1 2, Sarah Pulido-Fentanes 3, Monica Mendez-Moreno 4 5, Nadia 
Juliana Proaños-Jurado 4 6 

Affiliations Expand 

• PMID: 40952380 

• DOI: 10.1080/02770903.2025.2562583 

Abstract 

Objective: Severe asthma (SA) in children is associated with significant morbidity, 
increased healthcare utilization, and reduced quality of life. Despite appropriate 
treatment, achieving optimal asthma control remains challenging, particularly in 
pediatric populations.This study aimed to identify factors associated with poor 
asthma control in children with SA, focusing on clinical, functional, and caregiver-
related variables. 
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Methods: This retrospective cohort study included children aged 6-17 years with SA 
followed for up to three years in the Asmaire-Rexpira Program in Bogota, Colombia. 
Asthma control was defined using a comprehensive composite score integrating 
symptom questionnaires, exacerbation history, corticosteroid use, hospitalizations, 
and spirometry. Multivariable logistic regression was used to identify independent 
risk factors for uncontrolled asthma. 

Results: Of the 228 children included, 35.5% had uncontrolled asthma. Obstructive 
sleep apnea (OR: 2.16; 95% CI: 1.13-4.11; p = .019) and moderate to severe 
impairment in caregiver quality of life (OR: 12.35; 95% CI: 4.15-36.80; p < .001) were 
independently associated with uncontrolled asthma. Systemic corticosteroid use 
and hospitalization in the prior year were significantly more common in this group. 
Lung function was preserved in most children. 

Conclusions: Uncontrolled asthma in children with SA is associated with comorbid 
sleep apnea and caregiver burden. These findings underscore the need for 
multidimensional evaluation, caregiver support, and longitudinal monitoring to 
optimize asthma control in high-risk pediatric populations. 

Keywords: Severe asthma; adherence; conditional change; quality of life. 
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Abstract 

Background: Allergen immunotherapy (AIT) and biologics such as omalizumab are 
established treatments for allergic asthma, but long-term data on their combined 
use are limited. 

Objective: To compare long-term clinical and immunological outcomes of 
omalizumab, subcutaneous AIT for house dust mite (SCIT-HDM), and their 
combination in mild-to-moderate allergic asthma. 

Methods: In this prospective, randomized, controlled study, 79 patients with HDM-
driven allergic asthma were assigned to omalizumab (A), omalizumab plus SCIT-
HDM (B), SCIT-HDM (C), or standard therapy (D). Patients were followed for 36 
months. Primary outcomes were changes in inhaled corticosteroid (ICS) dose and 
annual exacerbations. Secondary outcomes included symptom and medication 
scores, Asthma Control Test (ACT), asthma quality of life (AQLQ), lung function, 
remission rates, and biomarkers. 

Results: All groups showed significant reductions in ICS use, with greater 
reductions in groups A and B than in C and D (p < 0.05). Combination therapy (B) 
resulted in lower exacerbation rates and reduced oral corticosteroid use compared 
to other groups. Improvements in ACT, FEV1, and AQLQ were observed across all 
groups, with more consistent benefits in A and B. Clinical remission occurred most 
often in group B (47%), followed by A (31%), C (29%), and D (14%). Biomarker 
changes indicated reduced type 2 inflammation and immunological responses to 
therapy. No serious adverse events or systemic hypersensitivity reactions were 
observed. 

Conclusions: Omalizumab, SCIT-HDM, and their combination improved outcomes 
over 36 months. Combination therapy showed the most consistent benefits, but 
results should be interpreted cautiously due to the small sample size. Further 
studies are needed. 

Keywords: Asthma; allergen immunotherapy; biologics; house dust mites allergy. 
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Abstract 

Background: Peripheral blood eosinophil (PBE) count is widely used as a biomarker 
to guide treatment decisions in asthma. However, whether eosinophil levels predict 
early changes in airway mechanics assessed by oscillometry remains unclear, 
particularly in steroid-naïve patients. 

Objective: To determine whether baseline PBE levels are associated with early 
changes in oscillometric indices of airway function in steroid-naïve asthma. 

Methods: We retrospectively analyzed adult patients with steroid-naïve asthma who 
underwent oscillometry at baseline and after 12 wk of inhaled corticosteroid-based 
therapy. Patients were stratified according to baseline PBE count (≥300 vs <300 
cells/μL). Percentage changes in R5, R20, R5-R20, X5, resonant frequency (Fres), 
and area of low-frequency reactance (ALX) were compared using the Mann-Whitney 
U test. Effect sizes were estimated using the Hodges-Lehmann method with exact 
confidence intervals. 

Results: A total of 57 patients were included (n = 33 with eosinophils ≥300 cells/μL; 
n = 24 with eosinophils <300 cells/μL). No significant differences were observed 
between groups in percentage changes of oscillometric parameters. Hodges-
Lehmann estimates of group differences were small, and all confidence intervals 
crossed zero, indicating no clinically meaningful association between baseline 
eosinophil levels and early oscillometric improvement. 

Conclusions: In steroid-naïve asthma, baseline PBE count does not appear to 
predict early changes in oscillometric indices. These findings suggest that baseline 
PBE counts may be informative for spirometric responses to inhaled corticosteroid-
based therapy, whereas their utility for anticipating early changes in oscillometric 
indices is limited. Spirometry and oscillometry may therefore provide 
complementary, rather than interchangeable, information when assessing early 
treatment responses in asthma. 

Keywords: Inhaled Corticosteroid (ICS)-naïve; MostGraph; asthma; eosinophils; 
oscillometry; spirometry. 
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Abstract 

Objective: In 2024, brand-name Flovent (fluticasone propionate), the most widely 
prescribed inhaled corticosteroid (ICS) in the United States, was discontinued, 
eliminating a key treatment option for pediatric asthma. There have yet to be reports 
describing pediatric clinicians' experiences with this abrupt loss of a mainstay 
therapy for one of the most common chronic diseases in children. The study aimed 
to examine the experience of pediatric clinicians with the discontinuation of Flovent 
for asthma management. 

Methods: A web-based survey was disseminated via pediatric and pediatric 
pulmonary networks, both regionally and nationally, to pediatric primary care and 
subspecialty physicians and advanced practice practitioners. The survey assessed 
clinician awareness, preparedness, and the clinical impact of Flovent 
discontinuation. 

Results: Among 226 respondents, 71% were aware of the Flovent discontinuation in 
advance; however, 79% felt unprepared or very unprepared once it went into effect. 
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Clinicians reported significant disruptions in prescribing and clinical workflow, with 
56% describing the impact on their practice as severe. Factors most frequently cited 
as causing moderate or severe burden included prescribing alternate ICS therapy, 
including insurance authorization requirements (90%), pharmacy shortages (85%), 
and difficulty finding age-appropriate alternatives (82%). In free-text responses, 
clinicians described perceived worsening asthma control and increased acute 
healthcare utilization following the discontinuation, particularly among younger 
patients. 

Conclusions: Pediatric clinicians who care for children with asthma reported 
significant disruptions to patient care following the discontinuation of Flovent. 
These findings underscore the need for systems-level support of clinicians during 
major formulary transitions to minimize disruptions, particularly within pediatric 
asthma. 

Keywords: Asthma; formulary change; inhaled corticosteroids; non-medical 
switching. 
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Free article 

Abstract 

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

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

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

Background: Chronic rhinosinusitis with nasal polyposis (CRSwNP) is frequently 
associated with otologic symptoms because of Eustachian tube dysfunction. 
However, the clinical relevance of otologic symptoms in patients with CRSwNP and 
their response to biologic therapy remains poorly characterized. 

Objective: To investigate baseline determinants of ear-related symptoms and 
evaluate the impact of dupilumab treatment. 

Methods: This post-hoc analysis of the Dupilumab In Severe Asthma (DISA) study 
included 23 adults with CRSwNP and severe uncontrolled asthma. Participants 
underwent a 12-week treatment with dupilumab followed by a 12-week washout 
period. Symptom burden was assessed using the 22-item Sino-Nasal Outcome Test 
(SNOT-22), including domain-specific analyses. Correlations between the ear/face 
domain, and endoscopic nasal polyp score (NPS), peak nasal inspiratory flow 
(PNIF), and type 2 biomarkers, were examined. 

Results: At baseline, ear/face symptoms were common, with ear fullness 
representing the principal complaint. At baseline, the ear/face domain correlated 
with other SNOT-22 domains and patient-reported outcomes, but not with NPS, 
PNIF, or type 2 biomarkers. In response to dupilumab, all SNOT-22 domains 
improved (P < .001), including ear-related symptoms. There was a disconnect in 
terms of improvements in the ear/face domain being associated with nasal 
symptoms, but not with NPS, PNIF, or type 2 biomarkers. During washout, symptom 
deterioration was observed across all SNOT-22 domains. 

Conclusion: Ear-related symptoms are common in CRSwNP and more closely 
reflect the overall quality-of-life burden than the degree of nasal airway obstruction, 
as measured by NPS and PNIF, or type 2 biomarkers. Dupilumab significantly 
improved these symptoms, with relapse after washout suggesting a link to type 2 
inflammation. These findings support that otologic symptoms are important in 
CRSwNP assessment and management. 
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Abstract 

Introduction: Patients with eosinophilic asthma are at increased risk of poor asthma 
control despite optimized standard therapy. Depemokimab, a novel long-acting anti-
interleukin-5 monoclonal antibody, has shown efficacy in reducing exacerbations; 
however, its effects across clinical outcomes have not been comprehensively 
synthesized. 

Methods: PubMed, Embase, Cochrane databases, and ClinicalTrials.gov were 
searched for randomized controlled trials (RCTs) comparing depemokimab with 
placebo. Outcomes included Asthma Control Questionnaire-5 (ACQ-5), asthma 
exacerbation rate, quality of life assessed by St. George's Respiratory 
Questionnaire (SGRQ), and adverse events. Results were reported as mean 
differences (MDs) or incidence rate ratios (IRRs) with 95% confidence intervals 
(CIs), and heterogeneity was assessed using the I2 statistic. 

Results: Four RCTs (n = 954) were included. Depemokimab did not significantly 
improve ACQ-5 (MD -0.30; 95% CI -0.92 to 0.32; I2 = 73.6%; p = 0.23), but reduced 
exacerbation rates (IRR 0.47; 95% CI 0.36 to 0.59; I2 = 0%; p < 0.001) and modestly 
improved SGRQ scores without reaching the MCID (MD -2.80; 95% CI -5.38 to -0.23; 
I2 = 0.0%; p = 0.033). Safety was comparable to placebo. 

Conclusions: Depemokimab reduced exacerbations and had a comparable safety 
profile, but did not improve symptom control or achieve the MCID for health-related 
quality-of-life. 

Registration: The study protocol was prospectively registered in the International 
Prospective Register of Systematic Reviews (PROSPERO; registration number 
CRD420261282685). 

Keywords: Asthma; depemokimab; eosinophilic asthma; meta-analysis; 
rhinosinusitis. 
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Abstract 

Background: Although current asthma guidelines are effective, many children 
experience poor asthma control. A possible explanation is the failure to identify 
small airway dysfunction (SAD), a known risk factor for exacerbation. 

Objective: To assess SAD prevalence by means of oscillometry, its association with 
previous exacerbations, and whether consideration of SAD and/or previous 
exacerbations as risk factors aligns with current therapy patterns. 

Methods: This is a post hoc, retrospective, cross-sectional analysis of 53 primarily 
mild, well-controlled children with asthma (ages 2-7 years) using the C100 Airwave 
Oscillometer. SAD was defined for R7-R19, AX, and X7 as a Z score greater than 
1.645. High-risk status was defined by SAD and/or more than 1 exacerbation in the 
previous 12 months. Therapy patterns were compared with risk status. 

Results: SAD is seen in 49.1% of the cohort, and 43.3% had previous exacerbations, 
whereas 74.0% met the criteria for high-risk status. There were no significant 
differences in demographics, previous-year exacerbations, or treatment patterns 
among any of these at-risk categories. Only 41% of the children classified as high 
risk were receiving step 2 or higher therapy. 

Conclusion: Our data suggest that SAD and/or previous exacerbation biomarkers 
are common in primarily symptom-based mild, well-controlled young children with 
asthma, identifying a phenotype that is potentially at risk for future exacerbations 
and is frequently unrecognized, as reflected by current therapy patterns. 

Copyright © 2026 American College of Allergy, Asthma & Immunology. All rights 
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Abstract 

Background: While clinical remission occurs in some patients receiving biologics 
for severe asthma after one year of treatment, sustaining remission and frequency 
of relapse are unclear. This study evaluated sustained clinical remission, relapse, 
and its predictors over two to four years among people with severe asthma 
receiving mepolizumab. 

Methods: Data from 208 patients (median age 59.6 years [52.0, 68.9], 41.3% male) in 
the Australian Mepolizumab Registry, a real-world prospective severe asthma 
registry, were analysed. Clinical remission was defined as: mean Asthma Control 
Questionnaire-5 score ≤1.0, no exacerbations, and no oral corticosteroid use over a 
12-month period. Remission and relapse were assessed from 12 to 48 months at 12-
month intervals. 

Results: Of 184 with data available at 24 months, 29.9% (n = 55) achieved remission. 
20.1% (35 of 174 with data from baseline to 24 months) sustained remission 
showing certain degree of stability since treatment initiation, while 9.2% (16/174) 
relapsed during treatment. Older age, severe disease, obesity, and depression 
significantly reduced the odds of achieving remission at 24 months. When assessed 
longitudinally (n = 47 with data from baseline to 48 months), remission increased 
from 36.1% at 12 months to 48.9% at 48 months. However, 17% relapsed over four 
years. Patterns of persistent non-remission, stable, delayed and unstable remission 
were also observed. 

Conclusions: Although remission rates may be overestimated in a cohort skewed 
toward treatment-responsive patients, clinical remission is achievable and 
sustained in a subgroup of patients with asthma, while remaining transient in some 
patients who risk relapsing and transitioning between disease states during 
continued mepolizumab treatment. 
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Abstract 

The changes in our understanding of asthma etiopathogenesis has led to new 
therapies and a significant reduction in asthma exacerbations as well as mortality. 
The management of asthma has evolved over several centuries from 
constitutional/environmental palliation, to the recognition of recurrent reversible 
airway obstruction and to the recognition of inflammatory changes in the lung 
compartment. The therapeutic armamentarium has also shifted from using 
alternative therapies at first, to bronchodilator rescue alone and then to 
inflammation-directed controller therapy with corticosteroids. In the 2000s, 
biomarker- and endotype-guided therapy with biologics started a major shift in our 
understanding of asthma which has generated new treatments and outcomes. This 
review summarizes how clinicians approached patients with the therapeutic 
armamentarium available in each era, and how those changes translated into 
success or failure in reducing exacerbations, hospitalizations, relapses, and 
mortality. The emphasis is on Western countries, where clinicians described, 
implemented, and quantified the principal modern therapeutic shifts. 

Keywords: Anti-inflammatory reliever therapy; Asthma; Asthma history; Biologics; 
Bronchodilators; Hospitalization; Inhaled corticosteroids; Mortality. 
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Abstract 

Background: Mild asthma is considered a low-risk condition because symptoms are 
infrequent and lung function is preserved. However, severe exacerbations may still 
occur in such patients. Small airway dysfunction (SAD) is recognized as an 
important contributor to exacerbation risk, even in adults with mild asthma. Less is 
known in adolescents, a vulnerable population because of transition-related issues. 

Objective: To investigate whether SAD, identified by impulse oscillometry, is 
associated with prior exacerbations in adolescents with Global Initiative for Asthma 
(GINA)-defined mild asthma, good symptom control, and normal spirometry. 

Methods: SAD was determined by the concomitant presence of abnormal z-score 
values for peripheral airway resistance between 5 and 20 Hz (R5-R20) and the area 
under the reactance curve (>+1.645) and peripheral airway reactance at 5 Hz (<-
1.645). Associations between SAD, fractional exhaled nitric oxide (FeNO), and blood 
eosinophil count (BEC) with previous exacerbations were assessed using 
multivariable logistic regression. 

Results: SAD was present in 28% of participants. Adolescents with SAD exhibited 
higher type-2 inflammatory biomarkers and significantly more frequent 
exacerbations than those without SAD (79% vs 20%, P < .0001). In multivariable 
analysis, SAD, FeNO greater than or equal to 25 parts per billion, and BEC greater 
than or equal to 300 cells/μL were independently associated with previous 
exacerbations; SAD remained an independent predictor even after adjusting for 
both elevated FeNO and BEC (adjusted odds ratio, 5.07; 95% CI, 1.52-18.43; P = 
.008). Mediation analysis suggested that SAD significantly mediated the association 
between type-2 inflammation and exacerbations. 

Conclusion: Among adolescents with mild, controlled asthma and normal 
spirometry, impulse oscillometry-defined SAD is strongly associated with 
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exacerbation susceptibility. Objective assessment of peripheral airway function may 
help refine risk stratification in this population. 
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Abstract 

Asthma is a heterogeneous disease affecting nearly 300 million people around the 
world. It is the most common chronic respiratory disease of childhood. There are 
significant sex differences in asthma incidence, severity, and morbidity around the 
time of puberty. The reasons for these peripubertal changes are still not fully 
understood, but they are likely multifactorial. In this review, we will discuss several 
proposed contributing mechanisms, including sex differences in anatomy and 
development, the effects of sex hormones on airway inflammation and reactivity, 
the immunomodulatory effects of sex hormones, differences in mucociliary 
function, and sex differences in genetic and epigenetic factors. 

Keywords: asthma; asthma phenotypes; dysanapsis; puberty; sex hormones. 
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Abstract 

Introduction: Prospective, randomized evidence for clinical remission, an ambitious 
treatment goal relevant for all patients with asthma, with single-inhaler triple therapy 
(SITT) in routine care is lacking. Significant improvement in lung function and 
asthma control with SITT versus inhaled corticosteroid/long-acting β2-agonist 
(ICS/LABA) was demonstrated in PERFORM at week 24. 

Methods: PERFORM (GSK 219912/NCT06372496), a randomized, open-label, active-
controlled, global pragmatic trial, evaluated the effectiveness and safety of 
fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI) versus usual care 
ICS/LABA in adults (18-75 years) with uncontrolled, infrequently exacerbating 
asthma. Secondary outcomes related to clinical remission (no oral corticosteroid 
use, no severe exacerbations, optimized lung function [change from baseline (CFB) 
in forced expiratory volume in 1 second (FEV1) ≥ 100 mL], asthma control [Asthma 
Control Questionnaire total score < 1.50]) were assessed at week 52, following 
prespecified analysis plans. Alternative clinical remission definitions using 
stabilized lung function (CFB FEV1 ≥ 0 mL) and those within Japanese guidelines 
were also assessed. Clinical remission responder analyses are presented as 
multiplicity-adjusted odds ratios. Safety was assessed throughout. 

Results: Overall, 1236 participants (mean age 48.9 years; 68.6% [n = 848/1236] 
female) were included (FF/UMEC/VI: N = 619/1236; ICS/LABA: N = 617/1236). 
Participants receiving FF/UMEC/VI had statistically significantly greater odds of 
achieving clinical remission (including optimized lung function) at week 52 versus 
usual care ICS/LABA (adjusted odds ratio [95% confidence interval] 2.13 [1.54, 2.94], 
P < 0.0001). Similar results were observed for alternative definitions. Week 52 safety 
profile aligned with previous studies. 

Conclusions: In a broad patient population with uncontrolled asthma, treatment with 
FF/UMEC/VI resulted in statistically significantly greater odds of achieving clinical 
remission versus usual care ICS/LABA in a setting reflecting routine practice, a 
secondary outcome of PERFORM. These findings were consistent irrespective of 
clinical remission definitions and provide evidence informing the use of FF/UMEC/VI 
in an underserved group of symptomatic patients with infrequent exacerbations and 
minimal lung function impairment. 

Trial registration: GSK 219912/NCT06372496. 

Keywords: Asthma control; Clinical remission; Lung function; Pragmatic 
randomized controlled trial; Routine practice setting; Single-inhaler triple therapy. 
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Abstract 

Introduction: There is limited information on the uncontrolled status and burden of 
asthma among patients using inhaled corticosteroids (ICS) combined or not with 
long-acting β2-agonists (LABA) in China. This study aims to characterize the 
disease burden among these patients and identify risk factors for unfavorable 
outcomes. 

Methods: This retrospective observational study utilized data from a regional 
Electronic Medical Record (EMR) database in China. Patients (≥ 12 years) with 
asthma having at least two prescriptions for medium-to-high dose ICS or ICS/LABA 
within any 6 months were identified from the Shanghai Medical Database between 
2016 and 2020. Data on characteristics and treatment patterns 1-year pre-index 
(baseline) and disease burden 1-year post-index (follow-up) were obtained from the 
database. Uncontrolled asthma was defined based on exacerbations and specific 
treatment. A multivariate logistic regression model was used to identify risk factors 
associated with the follow-up adverse outcomes. 

Results: A total of 35,900 patients with asthma receiving medium-to-high dose ICS 
or ICS/LABA were included. Of these, 10,842 (30.2%) were uncontrolled at baseline, 
exhibiting higher proportions of follow-up uncontrolled asthma (32.3% vs. 10.7%), 
corticosteroids use (16.8% vs. 3.9%), emergency room (ER) visits and 
hospitalizations due to exacerbations (22.3% vs. 5.2%), and total medical costs 
(9303.9 CNY vs. 8621.4 CNY) compared to patients who were controlled, all with p < 
0.001. Type 2 (T2) biomarkers detection rates were less than 10% during follow-up. 
Uncontrolled asthma, older age, T2-related comorbidities, use of ≥ 2 controllers, a 
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short-acting β2-agonist (SABA), and corticosteroids at baseline were significantly 
related to follow-up adverse outcomes. 

Conclusion: A significant proportion of patients with asthma using medium-to-high 
dose ICS or ICS/LABA in China remain uncontrolled, resulting in greater disease 
and economic burden. Insufficient assessment of T2 inflammation and suboptimal 
treatment patterns represent the challenges in asthma management in China, 
potentially resulting in long-term adverse outcomes. 

Keywords: Asthma; Disease burden; Electronic medical record; Risk factors; 
Uncontrolled. 
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Abstract 

Background: Asthma is a major chronic respiratory disease with substantial health 
and economic consequences worldwide; however, there is little evidence for the 
long-term macroeconomic effects of asthma across countries. We aimed to estimate 
the global economic burden attributable to asthma from 2025 to 2050 across 154 
countries and territories. 

Methods: We estimated the long-term economic burden of asthma using a health-
augmented macroeconomic model covering 154 countries and territories from 2025 
to 2050. Projected labour losses were captured through reductions in the workforce 
due to premature death and reduced labour force participation due to disability. 
Physical capital accumulation was affected by asthma-related medical spending, 
which reduces savings and investment, measured as asthma-attributable health 
expenditure. In the model, this spending reduced disposable income and savings, 
thereby lowering investment and slowing capital accumulation over time FINDINGS: 
Between 2025 and 2050, our model predicted that asthma would incur costs of 
approximately US$863 billion (95% uncertainty interval [UI] 615-1396; 2024 US$), 
corresponding to an annual gross domestic product (GDP) decline of 0·036% (0·026-
0·058). The projected economic burden differed markedly across the 154 countries. 
The USA bore the largest burden (US$471 billion [371-655]), followed by the UK 
(US$45 billion [28-84]) and China (US$44 billion [27-81]). Across income groups, 
high-income countries accounted for the greatest absolute losses (US$712 billion 
[525-1105]) and highest proportional GDP losses (0·054% [0·039-0·083]), whereas 
low-income countries incurred absolute losses of US$5 billion (2-11). In low-income 
and middle-income countries (LMICs), labour-related losses accounted for a larger 
share of total costs and declines in disease burden were slower. 

Interpretation: Our findings suggest that asthma imposes a substantial and uneven 
macroeconomic burden across countries, with differences by income level and 
region. Productivity reductions dominate in LMICs, whereas physical capital-related 
effects are more important in high-income settings. Improving asthma prevention 
and control could yield economic gain. 
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Abstract 

Background: Mild and moderate asthma are the most common forms of asthma, but 
they often remain poorly controlled due to inappropriate treatment strategies and 
low adherence. Formal consensus on best practices for managing mild-to-moderate 
asthma is still lacking. 

Objectives: To achieve formal consensus on the management of mild-to-moderate 
asthma and validate the appropriateness and clinical feasibility of the 
recommendations in clinical practice. 

Methods: A modified Delphi process involving a panel of respiratory experts was 
employed to formulate consensus statements across the following key domains 
identified through a cross-sectional survey administered to Italian allergists and 
immunologists: definition of asthma control, tools for assessment of asthma 
control, patient phenotyping, personalized treatment, and patient education and 
empowerment. The appropriateness and clinical feasibility of the agreed statements 
were validated with a RAND/UCLA method. 

Results: Full consensus was reached on asthma control in mild-to-moderate 
asthma, defined as the absence of symptoms, exacerbations, limitation of daily 
activities, and the need for oral corticosteroids, together with the optimization of 
lung function. Assessment of control, future risk, and phenotype should be 
performed with appropriate tools and timing, to implement proactive management 
especially in patients at risk of exacerbations and disease progression. 

Conclusion: This study provides a comprehensive, expert-driven consensus for the 
management of mild-to-moderate asthma, formally validated for appropriateness 
despite variability in real-world implementation. The findings support a patient-
centric, proactive approach and offer practical recommendations to bridge the gap 
between guidelines and clinical practice. 

Keywords: Asthma control; Asthma phenotyping; Consensus; Mild asthma; Mild-to-
moderate asthma; Moderate asthma; Patient adherence. 
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Introduction: Tezepelumab has demonstrated efficacy in patients with severe, 
uncontrolled asthma in randomized controlled trials (RCTs). Real-world studies 
assessing patient-reported outcomes are required to complement RCT findings. 

Methods: ASCENT is an ongoing, multi-country, single-arm, prospective, real-world 
study assessing asthma symptom control in participants (≥12 years old) with 
severe, uncontrolled asthma initiating tezepelumab as routine standard of care in 
Europe and Canada. This interim analysis assessed changes from baseline in 
Asthma Control Questionnaire-6 (ACQ-6) score, St George's Respiratory 
Questionnaire (SGRQ) total score, and pre-bronchodilator forced expiratory volume 
in 1 s (FEV1) at weeks 4, 12, and 24, and the annualized asthma exacerbation rate 
(AAER) in the 52-week baseline and 24-week follow-up periods. 

Results: Overall, 211 participants were included in this analysis. ACQ-6 and SGRQ 
total scores improved from baseline to week 4 (least-squares mean [95% CI] 
change: -0.99 [-1.13, -0.84] and -13.2 [-15.6, -10.8], respectively) and further improved 
to week 24 (-1.28 [-1.44, -1.12] and -19.8 [-22.6, -17.0], respectively). AAER decreased 
by 65% (95% CI: 55, 73) between baseline (1.75) and follow-up (0.61) periods. Least-
squares mean changes from baseline in pre-bronchodilator FEV1 at weeks 4 and 24 
were 0.09 L (0.03, 0.14) and 0.12 L (0.06, 0.18), respectively. These changes were 
observed across asthma phenotypes and biomarker levels. 

Conclusion: Patients with severe, uncontrolled asthma treated with tezepelumab 
had clinically meaningful improvements in asthma control, health-related quality of 
life, lung function, and exacerbations as early as week 4 through to week 24, 
irrespective of asthma phenotype. 

Clinical trial number: NCT05677139. 

Keywords: Asthma; Asthma control; Biologic; Health-related quality of life; Real-
world; Severe asthma; Tezepelumab. 

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

Background: Asthma is a leading cause of childhood morbidity. In 2020, the 
National Heart, Lung, and Blood Institute codified a different paradigm of asthma 
management, single maintenance and reliever therapy (SMART), as guideline-
recommended care for children ages 5 and above requiring Step 3-4 asthma 
therapy. Strategies for implementing SMART and its real-world effectiveness-have 
not been studied in U.S. children. 

Methods: This hybrid type-II effectiveness-implementation trial will compare effects 
of two successive, cumulative implementation strategies to usual care using a 
clinic-level, cluster-randomized design in a large pediatric primary care network. 
Participating clinics will be randomized to usual care or active implementation 
strategies. Active implementation strategy clinics will first receive electronic health 
record-based clinical decision support plus education. After one year, nurse care 
coordinator and community health worker support will be added in active strategy 
clinics to help families overcome system-level barriers (e.g., insurance prior 
authorization, social needs support) for one year, followed by a 6-month 
sustainment phase. The primary implementation outcome will be visit-level SMART 
adoption among SMART-eligible children in a repeated cross-sectional sample 
assessed using difference-in-differences. The study will also assess real-world 
clinical effectiveness of SMART in reducing severe asthma exacerbations using 
target trial emulation and mechanisms of SMART implementation and effectiveness 
using mediation analyses. 

Discussion: This pragmatic hybrid effectiveness-implementation trial will test 
strategies for improving SMART adoption and evaluate SMART's impact on asthma 
outcomes. Findings will inform efforts to scale implementation and dissemination 
strategies nationally and build real-world evidence base for SMART effectiveness in 
U.S. pediatric populations. 

Trial registration: ClinicalTrials.gov identifiers: NCT07137923; NCT07138027. There 
are two ClinicalTrials.gov records, one to evaluate each implementation strategy. 
Registration dates: August 22, 2025. 
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Abstract 

Background: Asthma symptoms often guide disease assessment and management, 
but their prognostic and predictive value is unclear. We evaluated the extent to 
which symptom burden measured by the 5-item Asthma Control Questionnaire 
(ACQ-5) predicts future severe asthma attacks and response to anti-inflammatory 
therapy. 

Methods: We conducted an individual participant data meta-analysis of selected 
randomised controlled trials and translational observational cohort studies of 
asthma of varying severity. Primary analyses used the ORACLE2 patient-level meta-
analysis (n=6513) of control-group participants from 22 randomised controlled 
trials. Additional datasets from studies assessing type 2 targeting anti-inflammatory 
therapies were included on the basis of availability of data, to provide insight into 
the association between ACQ-5 and sputum cell counts or mediator data. Additional 
datasets were the DREAM intravenous mepolizumab group (n=461); a cross-
sectional severe asthma cohort (SA-OT, n=74); and two acute asthma cohorts 
(PRISMA, biologic-naive, n=53; BOOST, anti-interleukin-5-treated, n=60). 
Associations between baseline ACQ-5 scores and clinical, physiological, and 
inflammatory profiles, asthma attack risk, and anti-inflammatory treatment 
responses were examined. 

Findings: Across five datasets encompassing 7161 distinct participants, asthma 
severity, lung function, inflammatory profiles, comorbidities, and ACQ-5 results 
varied widely. The proportion of patients with high symptom burden (ACQ-5 score 
>1·5) ranged from 39% to 100%. Baseline ACQ-5 showed no consistent cross-
sectional association with other clinical, physiological, or inflammatory asthma 
features. Each 0·5-point increase in baseline ACQ-5 score was associated with a 
modest increase in future asthma attack risk (adjusted rate ratio [aRR] 1·09 [95% CI 
1·06-1·12]; Δ R2=0·02 vs multivariable prediction model without ACQ-5). Baseline 
ACQ-5 score did not alter relative and absolute attack risk reduction from 
intravenous mepolizumab in DREAM. By contrast, patients with high blood 
eosinophil counts and high fractional exhaled nitric oxide (FeNO) had the highest 
relative and absolute risk reduction (2·81 vs 1·17 attacks; aRR 0·38 [95% CI 0·25-
0·57]). In the PRISMA and BOOST datasets, ACQ-5 was not associated with post-
corticosteroid lung function change. Across studies, relative and absolute treatment 
effects showed consistent associations with blood eosinophil counts and FeNO. 

Interpretation: In a large, individual patient-level meta-analysis of randomised 
controlled trials and translational prospective observational cohort studies, we 
observed little alignment of symptom burden with other clinical, physiological, or 
biological features of asthma and modest prognostic value for severe attacks. 
Conversely, type 2 biomarkers more reliably identified patients at high risk and 
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those likely to respond to treatment. Symptoms might require contextual 
interpretation to guide anti-inflammatory escalation in asthma. 
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Abstract 

Background: Asthma is a common chronic disease worldwide, with most patients 
presenting with mild to moderate forms. Poor adherence to inhaled therapy is a 
recognized determinant of worse outcomes in chronic respiratory diseases. The aim 
of this study was to evaluate adherence to inhaled medications in a large cohort of 
adults with mild to moderate asthma and identify factors associated with 
suboptimal adherence. 

Methods: This cross-sectional real-world study analyzed data from the Mild-
Moderate Asthma Network of Italy (MANI) database. Adult patients (≥18 years) with a 
confirmed diagnosis of asthma according to Global Initiative for Asthma (GINA) 
criteria were eligible. Data from the first visit in which the Test of Adherence to 
Inhalers (TAI) questionnaire was available were extracted. Patient-reported 
outcomes included the Asthma Control Test (ACT), the Asthma Quality of Life 
Questionnaire (AQLQ), and TAI adherence categories. Patients were classified into 
three classes according to TAI score as follows: adherents (score ≥50), intermediate 
adherents (score 46-49), and non-adherents (score <46). 

Results: A total of 832 patients were included. Adherent patients were older than 
intermediate and non-adherent subjects (p < 0.001). Current smoking was less 
frequent among adherent patients (11% vs 16%). Type 2 diabetes and anxiety were 
more prevalent among non-adherent individuals (5.3% vs 0.8% and 1.8%, p = 0.014; 
10.7% vs 7.1% and 3.8%, p = 0.003, respectively). Higher adherence levels were 
associated with better asthma control (χ2 (2) = 47.706, p < 0.001) and quality of life 
(χ2 (2) = 42.068, p < 0.001). 

Conclusion: In adults with mild to moderate asthma, better adherence to inhaled 
therapy is associated with improved disease control and quality of life. 
Demographic factors, smoking status, and comorbidities may influence adherence 
behaviors. Routine assessment of adherence and targeted interventions addressing 
modifiable barriers may improve outcomes in this large asthma population. 

Keywords: Asthma; Asthma control; Inhaled therapy; Medication adherence; Mild-
to-moderate asthma. 
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Abstract 

Asthma and chronic obstructive pulmonary disease (COPD) represent the two most 
prevalent chronic respiratory conditions worldwide, affecting hundreds of millions 
of individuals and imposing substantial morbidity and mortality. Despite their 
distinct biological mechanisms, these diseases frequently exhibit overlapping 
clinical features-including dyspnea, cough, and wheezing-that complicate 
differential diagnosis, particularly in smoking adults, older patients, and those with 
mild or fluctuating airflow obstruction. Spirometry remains the cornerstone of 
diagnostic evaluation, yet its limitations, including dependence on patient effort, 
reduced sensitivity for early disease, and inability to fully capture small airways 
involvement, contribute to persistent underdiagnosis and overdiagnosis in clinical 
practice. This review examines current diagnostic approaches for asthma and 
COPD, their inherent limitations, and the emerging biomarkers and functional 
technologies that may improve diagnostic precision. Established biomarkers, 
including blood eosinophils, fractional exhaled nitric oxide (FeNO), and induced 
sputum analysis, provide complementary information that refines clinical 
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characterization but lack sufficient disease specificity for standalone use. Novel 
approaches, including lipidomics, metabolomics, and extracellular vesicle profiling, 
demonstrate potential for identifying disease-specific molecular signatures and 
biologically distinct phenotypes, particularly in asthma-COPD overlap. 
Concurrently, new functional tools-including novel spirometric indices such as 
Parameter D or FEV3/FEV6, respiratory oscillometry, and artificial intelligence-
driven tidal breathing analysis-are enabling more sensitive, effort-independent, and 
multidimensional assessment of airway disease. The integration of these clinical, 
functional, inflammatory, and molecular approaches supports a transition toward 
multimodal diagnostic frameworks that may substantially improve the recognition 
and differential diagnosis of asthma and COPD, particularly in challenging clinical 
scenarios and early disease states. 

Keywords: Asthma; Biomarkers; COPD; STARD; Spirometry. 
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Abstract 

Noncommunicable chronic diseases (NCDs) are on the rise in high-income 
countries, leading to substantial morbidity and mortality and contributing to 
increased resource demands and healthcare costs. Early-life exposures can initiate 
trajectories that culminate in NCDs later in life. Examples include the metabolic-
endocrine pathway to obesity, diabetes, and cardiovascular diseases; the immune-
mediated pathway to asthma and allergies; or the neurodevelopmental-
psychological pathway to mental health problems. The interconnected trajectories 
involving microbiome composition, epigenetic signatures, nutrition, and 
psychological factors in early life can establish a basis for long-term health. While 
universal vaccination programs are in place to prevent infectious diseases, a 
coordinated effort to mitigate the rise of NCDs is missing. Examples of how to 
balance short- and long-term effects in early life include the use of appropriate 
medications, balanced healthcare interventions, optimized nutrition, and a nurturing 
care in early life. While these examples will not provide simple answers, they may 
stimulate important discussions and research into the overarching question: How 
can we deliver care in early life that achieves optimal short-term outcomes while 
promoting long-term health trajectories and well-being? While it is imperative to 
underscore the significance of subsequent periods to circumvent a deterministic 
conceptualization of a singular period as the primary catalyst for the development 
of physical and mental health, early life remains an underexploited window of 
opportunity fostering long-term health and mitigating the growing resource 
challenges faced by healthcare systems. 

Keywords: epigenome; microbiome; neonates; nurturing care; nutrition. 
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Abstract 

Purpose of review: Bronchiectasis has traditionally been viewed as a predominantly 
neutrophil-driven airway disease. Recognition of eosinophilic inflammation in a 
substantial subset of patients has challenged this paradigm. This review 
summarizes emerging evidence regarding its pathogenesis, clinical significance, 
and therapeutic implications. 

Recent findings: Eosinophilic bronchiectasis is identified using blood or sputum 
eosinophilia, although optimal biomarkers and thresholds are unclear. Eosinophilic 
inflammation occurs in bronchiectasis and overlapping disease states characterized 
by type 2 immune activation, including asthma, allergic bronchopulmonary 
aspergillosis, and cystic fibrosis, complicating diagnosis but potentially informing 
disease severity, prognosis, and treatment options. Evidence for targeted therapies 
is limited to largely observational data. Patients with elevated eosinophil counts 
may derive greater benefit from inhaled corticosteroids. Early studies of biologics 
appear promising, particularly in patients with coexisting ABPA or asthma, although 
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their benefit in eosinophilic bronchiectasis independent of these conditions remains 
uncertain. 

Summary: Eosinophilic bronchiectasis represents a distinct inflammatory endotype 
that may enable a more personalized approach to disease management. Future 
studies should identify clinically relevant biomarkers to standardize its definition, 
clarify its relationship with overlapping type 2 airway diseases, and guide the use of 
inhaled corticosteroids and biologics. 

Keywords: biologic therapy; bronchiectasis; eosinophils; inhaled corticosteroids; 
type 2 inflammation. 
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Background: Histopathological analysis of bronchial tissue in patients with severe 
asthma makes it possible to characterize inflammatory and remodeling phenomena 
that are not identifiable using noninvasive biomarkers. Although bronchial 
cryobiopsy is considered an advantageous technique, its diagnostic utility 
compared with conventional forceps biopsy has not been clearly established. The 
objective of the present study was to compare the diagnostic performance of 
bronchial cryobiopsy and forceps biopsy in the histopathological evaluation of 
severe asthma. 

Methods: A prospective comparative study was conducted in 27 patients with 
severe asthma who underwent bronchoscopy. Samples were obtained using both 
techniques, and histological and immunohistochemical findings were compared. 

Results: Both techniques confirmed the high prevalence of remodeling, highlighting 
smooth muscle hyperplasia (85.2% with incisional biopsy, 81.4% with cryobiopsy) 
and basement membrane thickening (59.3% with incisional biopsy, 55.6% with 
cryobiopsy). Nonsignificant differences were observed between the techniques, 
although diagnostic sensitivity was greater with incisional biopsy. Cryobiopsy 
showed lower rates of epithelial denudation overall. However, in patients with 
bronchial obstruction, epithelial loss was consistently observed in cryobiopsy 
samples, possibly reflecting a technical limitation. The correlation between 
peripheral eosinophilia and submucosal tissue infiltrate was weak and 
nonsignificant with both techniques (r=0.168; P=.403). 

Conclusions: Bronchial cryobiopsy is an effective tool with a yield comparable to 
that of incisional biopsy for the assessment of deep structural remodeling. 
However, incisional biopsy maintains superior diagnostic sensitivity and diagnostic 
yield. The discordance observed between peripheral and tissue eosinophilia 
underscores the need for histological evaluation to complement peripheral 
biomarkers for the stratification and personalization of biological therapies in 
obstructive disease. 

Keywords: Asthma; Bronchial biopsy; Cryobiopsy; Type 2 inflammation. 

Full text links 

 

Proceed to details  

Cite 

33 

J Allergy Clin Immunol 

•  

•  

•  

. 2026 Sep 28:S0091-6749(26)00667-6. 

doi: 10.1016/j.jaci.2026.08.029. Online ahead of print. 

https://pubmed.ncbi.nlm.nih.gov/42803755/
http://www.jiaci.org/ahead-of-print/comparative-usefulness-of-bronchial-cryobiopsy-vs-conventional-incisional-biopsy-in-severe-asthma--histopathological-evaluation
https://libkey.io/libraries/2561/pmid/42803755


Mepolizumab long-term remodeling effect in severe asthma responders: the 
MESILICO study 

Konstantinos Porpodis 1, Ioanna Tsiouprou 1, Petros Bakakos 2, Stratakos 
Grigoris 2, Tzouvelekis Argyrios 3, Paschalis Steiropoulos 4, Konstantinos 
Katsoulis 5, Konstantinos Kostikas 6, Katerina M Antoniou 7, Andriana I 
Papaioannou 2, Nikoletta Rovina 2, Paraskevi Katsaounou 8, Nicoleta 
Pastelli 9, Stavros Tryfon 10, Evangelia Fouka 11, Nikolaos Tzanakis 7, Stelios 
Loukides 11, Kalliopi Domvri 12 

Affiliations Expand 

• PMID: 42805313 

• DOI: 10.1016/j.jaci.2026.08.029 

Abstract 

Background: MESILICO study has provided evidence on the effect of mepolizumab, 
an anti-IL-5 biologic, on airway remodeling in severe asthma at 12 months post-
treatment (NCT04612556). 

Objective: We continued to investigate the longer-term effect of mepolizumab on 
airway structural remodeling. 

Methods: Forty-seven patients were recruited, who initiated mepolizumab, of whom 
41 were enrolled in the bronchoscopy sub-study. At 3-years the participants 
underwent further bronchoscopic airway sampling and remodeling indices were 
measured, along with sub-mucosal eosinophils, tissue immunoexpression of Muc-
5AC, E-cadherin and number of FOXP3+ regulatory-like cells. 

Results: Thirty-five patients of the initial 47 cohort completed 3 years of treatment, 
associated with significant improvements in lung function, in biomarkers and a 
decrease in exacerbation events (p<0.05). Twenty-five of the 41 patients enrolled in 
the sub-study were submitted to bronchoscopy post 3-years of treatment. There 
was a significant sustained reduction from baseline in sub-basement membrane 
thickness, airway smooth muscle area and layer thickness and epithelial damage, 
as well as a decrease in tissue eosinophil numbers (all p<0.001). Additional 
improvements were seen at 3 years for Muc-5AC and E-cadherin histoscores and 
FOXP3+ regulatory-like cells. 

Conclusions: This is the first study supporting the possibility that sustained IL-5 
blockade may contribute to long-term structural airway improvement and may be 
consistent with disease modification in severe eosinophilic asthma. 

Keywords: Severe asthma; airway remodeling; bronchoscopy; eosinophilic; long-
term; mepolizumab; obstructive pattern. 
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Abstract 

Background: The structural chest computed tomography (CT) correlates of impulse 
oscillometry (IOS)-defined small airway dysfunction (SAD) and the utility of CT 
parameters in differentiating COPD from asthma remain incompletely characterized. 

Methods: This cross-sectional study included patients diagnosed with COPD or 
asthma at a single center. Quantitative CT parameters included parenchymal indices 
(LAA%, PRMfSAD%) and airway wall indices derived by two methods (Pi10-BAND, 
WA%-BAND, Pi10-FWHM, WA%-FWHM). SAD was defined as R5-R20 > 0.07 kPa/L/s. 
The study outcomes were the associations between CT and IOS parameters, the 
discriminatory performance of CT parameters for IOS-defined SAD, and their utility 
in differentiating COPD from asthma. 

Results: Among 250 patients (COPD n = 166, asthma n = 84), SAD was identified in 
198 (79.2%). CT airway wall parameters were independently associated with small 
airway IOS parameters. Pi10-BAND (odds ratio [OR] = 5.85) and WA%-BAND (OR = 
1.09) were independently associated with SAD and showed the highest 
discriminatory performance (area under the curve [AUC] = 0.746 and 0.738), 
outperforming LAA% and PRMfSAD%. Discriminatory performance was particularly 
pronounced in asthma (Pi10-BAND AUC = 0.850; WA%-BAND AUC = 0.844), whereas 
all CT parameters showed only modest performance in COPD. Only parenchymal CT 
parameters were independently associated with COPD over asthma (PRMfSAD%: OR 
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= 1.10; LAA%: OR = 1.14), despite comparable IOS and spirometric indices between 
the two conditions. 

Conclusions: CT airway wall parameters serve as surrogate markers of airway 
remodeling associated with IOS-defined SAD, with the greatest utility in asthma, 
whereas parenchymal CT parameters differentiate COPD from asthma. These 
findings support the complementary use of quantitative CT and IOS in the 
evaluation of obstructive lung disease. 

Keywords: Asthma; Chronic obstructive pulmonary disease; Impulse oscillometry; 
Quantitative computed tomography; Small airway dysfunction. 
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Abstract 

Objective: To identify predictors of treatment response to help target mepolizumab 
to patients with severe asthma with type 2 inflammation (SA-T2) who are most likely 
to respond to therapy. 

Design and setting: The REal-worlD Effectiveness and Safety of mepolizumab 
(REDES), a multicentre, observational cohort study, investigated the effectiveness 
and safety of mepolizumab in Spanish patients with SA-T2. 

Participants: We conducted a post hoc analysis of data from REDES to examine 
relationships between patient characteristics and response to mepolizumab to 
identify predictive markers of response. Outcomes included annualised clinically 
significant exacerbations (primary), lung function (forced expiratory volume in 1 s), 
maintenance oral corticosteroid (OCS) dose and Asthma Control Test (ACT) score. 
Outcomes after 12 months' treatment with mepolizumab were assessed and 
stratified by demographic and clinical characteristics. Analyses were descriptive; 
changes from baseline were summarised as mean (SD) and prespecified two-tailed 
unpaired t-tests were applied for comparisons (p<0.05). 

Primary and secondary outcome measures: These were stratified by various 
demographic and clinical characteristics collected during the study. 

Results: In total, 318 patients with SA-T2 were included in the analysis. 
Mepolizumab was effective in patients with a diverse range of demographic and 
clinical characteristics. Baseline blood eosinophil count ≥150 or ≥300 cells/µL or 
fraction of exhaled nitric oxide (FeNO) ≥25 or ≥50 ppb resulted in a 77%-88% 
reduction in exacerbations compared with 51%-55% in patients with lower baseline 
levels of these biomarkers (descriptive). Baseline factors of sex, body mass index, 
smoking status, atopic sensitisation and forced expiratory volume in 1 s had no 
appreciable effects on exacerbations, maintenance OCS use, lung function or 
asthma symptoms. 

Conclusions: This post hoc analysis indicates mepolizumab is likely to provide 
clinical benefit in patients with SA-T2 across a broad range of patient 
characteristics. Patients with baseline blood eosinophils of ≥150 cells/µL and/or 
FeNO ≥25 ppb are likely to derive more benefit. 

Trial registration number: 213172. 

Keywords: asthma; biomarkers; eosinophils; mepolizumab; nitric oxide. 
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Abstract 

Background: Maintenance and reliever therapy (MART) with budesonide/formoterol 
(BUD/FORM) may offer asthma control with a single inhaler. This 6-month 
exploratory study monitored asthma symptoms, reliever use, lung function, airway 
inflammation and exacerbation events to determine treatment effectiveness in 
patients receiving BUD/FORM MART or BUD/FORM maintenance therapy plus short-
acting β2-agonist (SABA). 

Methods: In the open-label STIFLE study (NCT03924635), patients were randomised 
to BUD/FORM MART (100 μg/6 μg or 200 μg/6 μg per inhalation, pro re nata (PRN)) 
or the same dose of BUD/FORM BID as maintenance therapy plus SABA 
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(salbutamol) reliever PRN (100 μg per inhalation). Data were captured at home each 
day using devices connected to a smartphone via the STIFLE application. 
Occurrence of pre-defined exacerbation events required patients to attend hospital 
for assessment. 

Results: 42 patients were randomised. Adherence to daily measurements exceeded 
80% in both treatment groups. The proportion of patients experiencing an 
exacerbation was 27.8% in the BUD/FORM MART versus 70.8% in the BUD/FORM 
maintenance plus SABA group. A similar trend was observed in patients who 
experienced ≥1 day with ≥6 reliever uses (3 (16.7%) versus 9 (37.5%) patients, 
respectively). Patients treated with BUD/FORM MART showed less variation in 
airway inflammation, asthma symptom scores, lung function parameters and 
reliever use, versus BUD/FORM maintenance therapy plus SABA. No unexpected 
safety findings were observed. 

Conclusions: Patients with moderate asthma treated with BUD/FORM MART 
recorded less variation in asthma outcomes and lower rates of exacerbation events 
than those treated with BUD/FORM maintenance therapy plus SABA, suggesting 
improved asthma control. 
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Abstract 

Background: Preterm birth is a recognised risk factor for lung disease later in life. 
However, awareness of this risk among preterm-born adults and whether it is 
discussed with their treating physicians is unknown. The EMPOWER survey 
assessed awareness of the preterm status among preterm-born adults with asthma 
and COPD and evaluated its consideration in disease management. 

Methods: Preterm-born subjects aged ≥18 years with physician-diagnosed asthma 
and/or COPD from France, Germany, Spain, the UK and the US completed a 34-item 
online questionnaire. The survey covered sociodemographics, medical history, 
awareness of perinatal events and interactions with healthcare providers. 

Results: Of 3175 individuals who initiated the survey, 301 participants (median age 
55 years, interquartile range 39-64 years) were included in the final analysis (9.5% 
response rate). Most respondents knew their gestational age (87%) and birthweight 
(89%), primarily from parents and caregivers (81%), with just 19% obtaining 
information from medical records. Over half (58%) reported receiving neonatal 
intensive care, most commonly assisted ventilation (35%) and nutritional support 
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(24%). While 54% considered preterm birth relevant to respiratory management, 59% 
had not disclosed this history to their physician. Only 24% reported spontaneous 
disclosure and just 11% shared the history in response to physician inquiry. 
Paediatric monitoring was reported by 45%, but follow-up rarely extended into 
adulthood. 

Conclusion: Although preterm-born adults with obstructive respiratory disease are 
aware of their neonatal history, it is seldom integrated into adult respiratory care. 
Limited patient disclosure, infrequent physician inquiry and lack of structured long-
term follow-up likely contribute to this gap. 
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Abstract 

BackgroundPrevious research on multimorbidity focused on patterns, prevalence, 
and correlation and studies on famine have primarily focused on single diseases, 
with limited research on its effect on multimorbidity, especially in China.AimsOur 
study aimed to examine the association between famine exposure and the risk of 
multimorbidity through a cross-sectional survey in older adults.MethodsA total of 
1580 community-dwelling older people were included in this study. Famine 
exposure was classified as nonexposed, toddlers exposed (1-3 years old exposed), 
preschool-age children exposed (4-6 years old exposed), school-age children 
exposed (7-13 years old exposed), adolescent exposed (14 to 19 years old exposed), 
adult exposed (20 years and older exposed). Multimorbidity was defined as "the co-
occurrence of at least two chronic conditions in the same individual" based on the 
data of 39 common diseases. The associations were presented using adjusted odds 
ratio (aOR) with corresponding 95% confidence intervals (CI), and statistical 
significance was determined at p < 0.05.ResultsThe results indicated that famine 
exposure substantially elevated the risk of multimorbidity. Compared with the 
nonexposed group, the risks of Cardiometabolic and Complex/multisystem 
multimorbidity were increased in the preschool (OR: 2.03, 95%CI: 1.01, 4.08) and 
school-age exposed groups (OR: 2.27, 95%CI: 1.06, 4.88), respectively. Specifically, 
early-life exposure to Chinese famine was associated with an increased risk of 
developing high blood pressure (OR: 1.46, 95%CI: 1.00-2.11), chronic pulmonary 
diseases/asthma (OR: 1.78, 95%CI: 1.02-3.12), fractures (OR: 1.865, 95%CI:1.14, 
3.04), and cataracts (OR: 2.26, 95%CI:1.22, 4.19) in older adults.SummaryIndividuals 
exposed to famine in early childhood, especially during preschool and school-age 
years, significantly increased their risk of multimorbidity in adulthood. These 
findings highlight the need for targeted health interventions and long-term disease 
prevention strategies for individuals who experienced early-life nutritional 
deprivation. 

Keywords: Chinese older adults; Famine; Northwestern China; multimorbidity; older 
adults. 
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Inflammatory comorbidity of upper and lower airways: epidemiology, mechanism 
and therapeutic Advances of Rhinitis Combined with Asthma 
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Abstract 

Asthma and rhinitis are respectively the most common chronic inflammatory 
diseases of the lower airway and the upper airway. These two conditions often 
coexist as inflammatory disorders of the upper and lower airways. Clinical data 
generally show that the comorbidity of asthma patients with rhinitis or of patients 
with rhinitis having asthma significantly increases the disease burden of the 
patients. The core mechanism involves type 2 inflammatory pathways, neural reflex 
linkage, and systemic inflammatory dissemination. Currently, the treatment for the 
co-occurrence of rhinitis and asthma has shifted to an integrated approach. The 
combination of nasal and inhaled glucocorticoids serves as the basic treatment, 
while leukotriene receptor antagonists are the advantageous drugs for the 
comorbidity. Targeted biological agents such as anti- immunoglobulin E and anti-
interleukin-4 receptor α monoclonal antibodies achieve precise intervention on key 
pathways, while allergen immunotherapy offers the potential for etiological 
treatment. This review comprehensively elaborates on the epidemiological 
characteristics, pathophysiological mechanisms and treatment progress of this 
comorbidity, with the aim of providing a theoretical basis for future treatment of 
comorbidities. 

© The Author(s) 2026. Published by S. Karger AG. 
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Childhood asthma as a life-course disease: Recent advances, environmental 
determinants, and biomarkers 
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Abstract 

Background: A common functional promoter polymorphism (4G4G/4G5G) in the 
SERPINE1 gene, which encodes the plasminogen activator inhibitor 1 (PAI-1) 
protein, is associated with more frequent asthma exacerbations. 

Objective: We examined genotype-specific airway transcriptomic responses during 
viral illness and how genotype modulates these responses in asthma exacerbations 
with and without mepolizumab treatment. 

Methods: Nasal lavage samples from a subset of children aged 6-17 years with 
exacerbation-prone asthma from the type 2-enriched urban asthma MUPPITS-1 and 
MUPPITS-2 cohorts were used for RNA sequencing and genetic studies. Expression 
quantitative trait locus (eQTL) analysis and weighted gene coexpression network 
analysis were performed to determine PAI-1 genotype modulation of gene 
expression during viral illness and genotype associations with mean expression 
levels of coexpressed networks of genes (modules). Linear regression analysis was 
performed to evaluate interactions between mepolizumab and the PAI-1 promoter 
variants. 

Results: Risk genotypes were associated with lower SERPINE1 expression at 
baseline but higher levels over the course of viral illness (P < .02). In those with the 
risk allele at times of viral illness, there was increased expression of 4 coexpressed 
networks of genes including immune/Toll-like receptor signaling, and decreased 
expression of one network (ribosome). Subjects with the risk allele receiving 
mepolizumab with nonexacerbation viral illness had higher expression of eosinophil 
and mucus hypersecretion gene networks. In subjects with the risk allele receiving 
mepolizumab who experienced exacerbation, eosinophilic signaling networks were 
decreased, but gene networks involved in TGF-β/SMAD3 and perturbed epithelial 
integrity were increased compared to placebo. A number of drug-gene interactions 
were significant (P < .05, false discovery rate). 

Conclusions: Nasal lavage SERPINE1 transcripts increase during viral illness in 
children with asthma who have the risk allele but not in children without this allele. 
In asthma exacerbations, the risk allele is associated with augmentation of TGF-
β/SMAD3 and epithelial pathways as well as a differential airway transcriptomic 
response to the type 2 modulator mepolizumab. 

Keywords: PAI-1; Transcriptomics; asthma; differential gene expression. 
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Abstract 

Background: Type 2 inflammation leads to changes in the airways pathophysiology 
and several monoclonal antibodies targeting type 2 inflammation have been 
developed for allergic and eosinophilic diseases. However, long-term safety data for 
these medications are limited. Among the medications, only omalizumab has a 
safety warning for potential serious cardiovascular and cerebrovascular adverse 
events (AEs). 

Objective: The aim was to analyse the disproportionality of cardiovascular AEs 
reported to the FDA Adverse Event Monitoring System (AEMS) database with these 
medications. 

Methods: AEs related to "palpitations", "myocardial infarction", "tachycardia", 
"atrial fibrillation", "cardiac failure", "hypertension", "flushing", "hypotension", 
"haemorrhage", and "thrombosis" were collected in the AEMS database during 
2022-2025. AE cases reported with "omalizumab", "mepolizumab", "benralizumab", 
"reslizumab", "dupilumab", and "tezepelumab" as the solely primary suspected 
medication were included. The following ratios were calculated: reporting odds ratio 
(ROR), proportional reporting ratio (PRR), and information component (IC). 

Results: The highest number of selected cardiac and vascular disorder AEs cases 
was reported with dupilumab (n = 3636), and the lowest number was reported with 
reslizumab (n = 52). The majority of selected AEs reported with monoconal 
antibodies other than dupilumab are serious. Tezepelumab was revealed to have the 
highest number of AE signals, whereas signal for haemorrhage was detected with 
dupilumab in the patients with asthma. The primary AEs signals identified with 
these medications are myocardial infarction, hypertension, flushing, and 
thrombosis. 

Conclusions: Post-marketing data are valuable for determining the long-term safety 
of medications, and further studies confirming the cardiovascular AE signals 
identified in this study may yield insights into the cardiovascular safety of these 
monoclonal antibodies. 

Keywords: Adverse event; Biologics; Cardiac; Safety; Signal; Vascular. 
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Abstract 

Background: Severe asthma imposes substantial burden, and many patients remain 
uncontrolled despite guideline-based therapy. Alpine Altitude Climate Treatment 
(AACT) improves asthma control and quality of life, yet benefits often attenuate after 
returning home. eHealth-supported self-management may help sustain AACT gains 
and prevent post-rehabilitation relapse, though the added value of objective home 
monitoring devices remains unclear. 

Methods: In this 12-month pragmatic trial, adults with severe asthma completing 
AACT in Davos were randomised to eHealth self-management support with or 
without home monitoring devices measuring airway inflammation, lung function and 
activity. Randomisation was stratified by baseline fractional exhaled nitric oxide 
(FeNO; <25 vs ≥25 ppb). The pre-specified primary outcome was time-to-first severe 
exacerbation; secondary outcomes included annualised exacerbation and 
hospitalization rates and patient-reported outcomes. 

Results: Between 2022-2024, 143 patients were randomised; 130 received the 
allocated intervention (66 intervention, 64 control), and 105 completed follow-up. 
Time-to-first severe exacerbation did not differ between groups (median [IQR] 
intervention: 16.5 [13-23], control: 20 [16-30] weeks; log-rank p=0.93). There was a 
non-significant trend toward fewer annualised severe exacerbations in the 
intervention group (aRR 0.68, 95%CI 0.45-1.03; p=0.07). Slower ACQ-6 decline 
(baseline-6 months) was observed in the intervention group (β -0.50, 95%CI -0.95;-
0.05; p=0.03), though this did not persist to 12 months. No effect modification by 
FeNO strata was observed; no intervention-related serious adverse events occurred. 

Conclusions: Adding home monitoring devices to eHealth self-management did not 
prolong time-to-first severe exacerbation or sustain clinical benefits after AACT. 
More personalised, clinically integrated strategies could support the transition to 
independent self-management. 
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Abstract 

Purpose: Chronic rhinosinusitis with nasal polyps (CRSwNP) and severe asthma 
frequently coexist as manifestations of type 2 airway inflammation. Although 
mepolizumab has demonstrated efficacy in both conditions, long-term real-world 
data on integrated airway disease control remain limited. We evaluated the long-
term effectiveness of mepolizumab in patients with CRSwNP and coexisting severe 
asthma over 2 years. 

Methods: We conducted a longitudinal real-world observational cohort study at a 
tertiary referral center. Baseline data were collected retrospectively, and follow-up 
assessments were prospectively recorded at 6, 12, and 24 months. Response-based 
endpoints assessed longitudinal improvement, whereas disease control reflected 
stabilization of disease burden at each follow-up, including dual airway disease 
control. 

Results: 48 patients were included. Mepolizumab induced sustained improvement 
across both airway compartments. SNOT-22 scores improved from 65.2 to 22.1, 
while NPS decreased from 4.8 to 1.8 at 2 years. ACT scores increased from 16.6 to 
22.7, exacerbation rates decreased from 0.7 to 0.1 events per patient-year, and 
systemic corticosteroid exposure decreased from 95.8% to 31%. Combined clinical-
endoscopic CRSwNP response was achieved in 60.0%, 75.0%, and 70.6% at 6 
months, 1 year, and 2 years, respectively. Dual airway disease control increased 
from 24.2% to 42.1%. 

Conclusions: Mepolizumab provides sustained long-term benefit in patients with 
CRSwNP and severe asthma. While clinical response occurs early and frequently, 
integrated dual airway disease control is achieved progressively and in a smaller 
proportion of patients. 

Keywords: Asthma; Chronic rhinosinusitis with nasal polyps; Mepolizumab; Real-
world data; Type 2 inflammation; Unified airway disease. 
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Abstract 

Objectives: There is consensus for adenoidectomy as treatment of chronic 
rhinosinusitis (CRS) in children younger than 6 years but less consensus for those 
aged 6 years and older. The present clinical research study investigated predictors 
of adenoidectomy success for pediatric CRS. Methods: A retrospective chart review 
was conducted for 107 children who presented to an otolaryngology clinic and had 
an adenoidectomy for CRS after failure of maximal medical therapy. Results: The 
majority of sample was male (N = 63; 58.9%) with mean age of 4.88 (SD = 2.54) and 
mean Lund-Mackay score of 7.76 (SD = 3.87). Patients who had success with 
adenoidectomy were older on average [mean (M) = 5.46; SD = 2.83] than patients 
who failed the procedure (M = 4.36; SD = 2.40; F = 4.06, P = .047). This equated to 
67.9% of children aged 6 years and older and 39.2% of children younger than 6 
years succeeding with the surgery. Conclusions: Adenoidectomy is a good first-line 
surgery for children aged 12 years and younger, especially in the 6 to 12 years 
group which had a high rate of success with 68% experiencing remission of 
symptoms after surgery. 
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Abstract 

Background: Severe asthma (SA) and eosinophilic chronic rhinosinusitis (ECRS) 
are characterized by type 2 inflammation, and several biological agents are 
available. Data on dual clinical remission (CR) in patients with both conditions are 
limited. 

Methods: To elucidate the proportion of patients achieving dual CR and its 
predictors among patients with both SA and ECRS, 67 patients (24 males) with both 
conditions who received biologics for ≥12 months from July 2009 to February 2025 
at Jikei University Hospital were retrospectively evaluated. 

Results: The mean age at biologics initiation was 53.9 years. After switching 
biologics, the final biologics were omalizumab (1 patient), mepolizumab (13), 
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benralizumab (23), dupilumab (25), tezepelumab (3), and a combination (2). CR for 
SA occurred in 37 % of patients according to four criteria, i.e., no exacerbation, no 
systemic corticosteroids (SCS), no symptoms, and stabilization of pulmonary 
function. For ECRS, 54 patients underwent surgery (mean: 1.6 times). Of the 47 
patients who received biologics following surgery, the median time from surgery to 
biologics initiation was 44 months. CR for ECRS occurred in 60 % of patients 
according to four criteria, i.e., no symptoms, no SCS, no endoscopic findings, and 
no need for additional surgery. Dual CR occurred in 25 % of patients, and the 
predictors included age ≥65 years (P < 0.0001) and the presence of nonsteroidal 
anti-inflammatory drug-exacerbated respiratory disease (N-ERD) as a comorbidity (P 
= 0.0003). 

Conclusions: Dual CR with biologics treatment may be achieved in elderly patients 
and in those with N-ERD among patients with both SA and ECRS. 

Keywords: Biologics; Clinical remission; Eosinophilic chronic rhinosinusitis; Nasal 
polyps; Severe asthmas. 

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

Background: Allergen immunotherapy (AIT) and biologics such as omalizumab are 
established treatments for allergic asthma, but long-term data on their combined 
use are limited. 

Objective: To compare long-term clinical and immunological outcomes of 
omalizumab, subcutaneous AIT for house dust mite (SCIT-HDM), and their 
combination in mild-to-moderate allergic asthma. 

Methods: In this prospective, randomized, controlled study, 79 patients with HDM-
driven allergic asthma were assigned to omalizumab (A), omalizumab plus SCIT-
HDM (B), SCIT-HDM (C), or standard therapy (D). Patients were followed for 36 
months. Primary outcomes were changes in inhaled corticosteroid (ICS) dose and 
annual exacerbations. Secondary outcomes included symptom and medication 
scores, Asthma Control Test (ACT), asthma quality of life (AQLQ), lung function, 
remission rates, and biomarkers. 

Results: All groups showed significant reductions in ICS use, with greater 
reductions in groups A and B than in C and D (p < 0.05). Combination therapy (B) 
resulted in lower exacerbation rates and reduced oral corticosteroid use compared 
to other groups. Improvements in ACT, FEV1, and AQLQ were observed across all 
groups, with more consistent benefits in A and B. Clinical remission occurred most 
often in group B (47%), followed by A (31%), C (29%), and D (14%). Biomarker 
changes indicated reduced type 2 inflammation and immunological responses to 
therapy. No serious adverse events or systemic hypersensitivity reactions were 
observed. 

Conclusions: Omalizumab, SCIT-HDM, and their combination improved outcomes 
over 36 months. Combination therapy showed the most consistent benefits, but 
results should be interpreted cautiously due to the small sample size. Further 
studies are needed. 

Keywords: Asthma; allergen immunotherapy; biologics; house dust mites allergy. 
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Abstract 

Background: Chronic rhinitis (CR) is inflammation of the nasal mucosa, causing a 
multitude of symptoms. Temperature-controlled radiofrequency neurolysis (RFN) of 
the posterior nasal nerve (PNN) is a treatment for CR. In allergic rhinitis (AR), Type 2 
cytokines are drivers of symptom severity. This study explores whether RFN's 
symptomatic improvements are linked to changes in nasal airflow and local 
cytokine levels. 

Methods: This prospective, single-arm study was conducted at the Texas Sinus 
Institute at The University of Texas Health Science Center at Houston. Patients with 
≥6 months of CR symptoms, a reflective total nasal symptom score (rTNSS) ≥6, and 
refractory to medical management were included. Follow-ups occurred at 4 and 12 
weeks, with the primary endpoint at 12 weeks. Symptom improvement, peak nasal 
inspiratory flow (PNIF) and cytokine changes were assessed. 

Results: Seventeen patients were enrolled with 15 patients undergoing the 
treatment. The procedure was well tolerated with no major adverse events. The 
rTNSS improved from a median of 7.5 to 4 at 12 weeks (P < .01). Median NOSE 
scores improved from 52.5 to 17.5 at week 12 (P < .05). Minimal clinically important 
differences (MCID) were achieved by 67% of patients for rTNSS and 50% for NOSE. 
There were no significant changes in PNIF. Patient-level change in IL-10 was 
significantly associated with improvement in NOSE score (r = -.70, P = .011). 
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Conclusions: RFN of the PNN is a safe, effective in-office treatment for CR. While 
PNIF and group-level cytokines were not consistent indicators of improvement, the 
correlation between IL-10 and symptom relief suggests a potential link between 
neural ablation and the local mucosal microenvironment. This investigation shows 
the feasibility of cytokine monitoring to further investigate the mechanisms of 
rhinitis treatment. 

Keywords: chronic rhinitis; cytokines; posterior nasal nerve; radiofrequency 
ablation; rhinitis; rhinorrhea. 
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Biologics vs endoscopic surgery in the management of chronic rhinosinusitis with 
nasal polyps 
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Abstract 

Chronic rhinosinusitis with nasal polyposis is a heterogeneous inflammatory 
condition typically characterized by type 2 inflammatory responses. Patients who 
fail medical therapy (ie, nasal saline irrigation and topical steroids) have historically 
been managed with functional endoscopic sinus surgery (FESS), but the availability 
of biologic therapies has upended this paradigm. This presents an important 
decision for the allergist in managing refractory disease. FESS is a minimally 
invasive procedure to dissect the paranasal sinuses, allowing for medication access 
and debridement of retained secretions. This procedure alone does not modify the 
underlying inflammation but instead augments the delivery of medical therapy. This 
combination improves both objective and subjective outcomes. As such, patients 
who are unable or unwilling to continue topical medical therapies may not benefit 
from this approach. Currently, there are 4 biologics approved by the US Food and 
Drug Administration to treat chronic rhinosinusitis with nasal polyposis-dupilumab, 
omalizumab, mepolizumab, and tezepelumab. Each has been found to also improve 
objective and subjective outcomes. However, dupilumab is seemingly most 
effective at improving patient-reported outcomes and sense of smell (though 
tezepelumab has not been included in comparative studies). These therapies may 
be most appropriate for patients with comorbid atopic diseases. In addition, cost 
comparison analyses in the United States reveal that biologic therapy is less cost-
effective than FESS, even in the setting of revision surgery. Ultimately, there are 
some patients who will benefit from the combination of both FESS and biologic 
therapies. Additional evidence is needed to evaluate the head-to-head outcomes of 
these 2 important management pathways. 

Copyright © 2026. Published by Elsevier Inc. 
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Abstract 

Objective: Despite widespread use of nasal corticosteroids and oral antihistamines, 
many patients with allergic rhinitis (AR) have persistent nasal 
congestion/obstruction and rhinorrhea with associated sleep disturbance and 
daytime fatigue. Sublingual immunotherapy (SLIT) is associated with reducing 
symptom burden and medication use. This study aims to evaluate time to clinical 
benefit and magnitude of first-year benefit after SLIT initiation. 

Methods: Adult AR patients confirmed by skin or IgE testing who initiated allergen-
directed SLIT were included. Sinonasal Outcome Test-22 (SNOT-22) and Rhinitis 
Control Assessment Test (RCAT) surveys were recorded at baseline, 1-6, and 6-12 
months after SLIT. Longitudinal changes were assessed using repeated measures 
analysis of variance and minimal clinically important difference (MCID) thresholds. 
Exploratory analysis at 3 months was performed for a subset of patients. 

Results: A total of 43 SLIT patients (mean age 42.1 ± 12.0 years; 40% female) were 
included and demonstrated significant reductions in total SNOT-22 scores at 1-6 
months (-12.1 points; -35%) and 6-12 months (-12.5 points; -36%) (p < 0.01 from 
baseline). Nasal, sleep, and function SNOT-22 subscores each improved 
significantly from baseline, whereas the ear/facial subscore did not. MCID for total 
SNOT-22 was achieved by 54.3% of patients at 1-6 months. RCAT scores improved 
significantly at 1-6 months and 6-12 months. The proportion of patients with normal 
SNOT-22 score (≤ 8) increased from 4.7% at baseline to 24.1% at 6-12 months. 
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Conclusions: SLIT was associated with symptom improvement within the first 6 
months of therapy based on SNOT-22 and RCAT scores. Symptom score 
improvements persisted to 12 months, and findings support evidence of early nasal, 
sleep, and function symptom alleviation with SLIT. 

Keywords: SNOT‐22; allergic rhinitis; patient‐reported outcomes; sublingual 
immunotherapy. 
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Abstract 

Objectives: To systematically compare the bacterial pathogen profiles of acute 
rhinosinusitis (ARS) versus chronic rhinosinusitis (CRS). 

Methods: We searched PubMed, Web of Science, and Cochrane Library (1980-2024) 
for studies reporting sinusitis bacteriology. Fifty-seven studies (16 on ARS, 41 on 
CRS) met inclusion criteria. Pooled pathogen prevalence was estimated using a 
random-effects meta-analysis with 95% confidence intervals, with heterogeneity 
assessed by I2 and τ². 

Results: In ARS, the five most prevalent bacteria were methicillin-susceptible 
Staphylococcus aureus (MSSA, 20.5%), coagulase-negative staphylococci (16.9%), 
Streptococcus pneumoniae (16.3%), viridans streptococci (13.0%), and 
Haemophilus influenzae (12.2%). In CRS, coagulase-negative staphylococci were 
most common (24.3%), followed by MSSA (22.5%), viridans streptococci (12.1%), H. 
influenzae (11.9%), and S. pneumoniae (9.4%). Notably, MSSA was the single most 
prevalent ARS isolate, surpassing traditional respiratory pathogens, whereas 
staphylococcal species (MSSA and coagulase-negative strains) together dominated 
CRS; pneumococcus was relatively infrequent in CRS. 

Conclusion: ARS and CRS are microbiologically distinct syndromes. ARS infections 
are now often dominated by S. aureus alongside classical respiratory bacteria, 
whereas CRS harbors a broader polymicrobial flora with staphylococci 
predominating and a lower prevalence of S. pneumoniae. These differences 
underscore the need for distinct clinical management and antibiotic strategies for 
acute vs. chronic sinusitis. 

Keywords: Acute rhinosinusitis; Bacterial pathogen; Chronic rhinosinusitis; Meta-
analysis; Rhinosinusitis. 
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Abstract 

Background: In eosinophilic chronic rhinosinusitis (ECRS), eosinophil extracellular 
traps (EETs) formed via extracellular trap-forming cell death contribute to abnormal 
mucus properties, including increased viscosity and hydrophobicity, which 
exacerbate disease progression. This study aimed to determine the modulatory 
effects of heparin-like compounds on the viscosity, hydrophilicity, and water 
content of EET-rich mucus in ECRS, and to assess their potential as adjunctive 
agents in enhancing mucolytic efficacy. 

Methods: Mucus samples obtained from six patients with ECRS were treated with 
heparin-like compounds, including unfractionated heparin, mucopolysaccharide 
polysulfate (MPS), and dalteparin. Shear viscosity was measured using a rotational 
viscometer, hydrophobicity was assessed by contact-angle measurements, and 
water content was determined by thermogravimetric analysis based on time-
dependent weight changes and final dry weight. The effects of these compounds on 
EETs were evaluated using peripheral blood-derived eosinophils in vitro. 

Results: Treatment with heparin-like compounds, similar to unfractionated heparin, 
reduced the viscosity of ECRS mucus and EET aggregates while increasing both 
the water content and hydrophilicity. These compounds also promoted the 
relaxation of EET structures, and co-treatment with DNase further enhanced mucus 
dissolution. Increased turbidity upon mixing with histones indicated a direct 
interaction between heparin-like compounds and histones. 

https://pubmed.ncbi.nlm.nih.gov/42214663/
https://pubmed.ncbi.nlm.nih.gov/42248766/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Arima+M&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Abe+T&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kodama+S&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Ito+K&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Hizuka+K&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Hizuka+K&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Tomizawa+H&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Miyabe+Y&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Fukuchi+M&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Melo+RCN&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Melo+RCN&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Matsuwaki+Y&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Ueki+S&cauthor_id=42248766
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-8-full-view-affiliation-6
https://doi.org/10.1016/j.alit.2026.05.002


Conclusions: These findings suggest that heparin-like compounds interact with 
EET-associated histones and alter the mucus polymer network, thereby improving 
the biophysical properties of pathological mucus by reducing its viscosity and 
enhancing its hydrophilicity. 

Keywords: Chronic rhinosinusitis; Eosinophil; Extracellular traps; Heparin; Mucus. 
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Background: Eosinophilic esophagitis (EoE) guidelines suggest that nasal or 
inhaled steroids for rhinitis, sinusitis, or asthma may obscure the outcomes of EoE 
treatment. Few data support this assertion. 

Objective: To assess whether EoE treatment outcomes vary by nasal or inhaled 
steroid use or concomitant allergic rhinitis. 

Methods: We conducted a retrospective cohort study of newly diagnosed patients 
with EoE treated with a topical corticosteroid, with follow-up endoscopy and biopsy. 
Extracted variables included a diagnosis of allergic rhinitis, treatment with nasal 
and/or inhaled steroids, and post-treatment symptoms, endoscopic data, and 
pathology results. Patients with and without treatment with nasal and/or inhaled 
steroids were compared. We also compared outcomes by diagnosis of allergic 
rhinitis and season at follow-up. 

Results: Of the 473 patients, 185 (39%) had allergic rhinitis. Post-treatment symptom 
response (83% vs 77%; P = .37), EoE endoscopic reference score (1.9 ± 1.9 vs 2.3 ± 
1.9; P = .07), and eosinophil counts (25.5 ± 41.8 vs 23.0 ± 32.4; P = .38) did not differ 
by allergic rhinitis status. No differences in histologic responses were found by 
nasal/inhaled steroid use (adjusted odds ratio for <15 eosinophil/high-power field: 
0.96; 95% CI: 0.53-1.74) or in patients with asthma who were on inhaled steroids. 
Patients with allergic rhinitis had higher post-treatment eosinophil counts in the 
spring (41.3 ± 7.4 vs 20.5 ± 3.3 in other seasons; P = .01). 

Conclusion: Treatment responses did not differ by nasal/inhaled steroid use or by 
concurrent allergic rhinitis. Patients with allergic rhinitis had a higher post-
treatment eosinophil count in the spring. These data support the use of 
nasal/inhaled steroids in patients with EoE but suggest caution when assessing 
responses in the spring months. 

Copyright © 2026 American College of Allergy, Asthma & Immunology. Published by 
Elsevier Inc. All rights reserved. 

Conflict of interest statement 

Disclosures Dr Dellon reports receiving research funding from Adare/Ellodi, 
Allakos, Arena/Pfizer, AstraZeneca, Celldex, Dr Falk Pharma, Eupraxia, Ferring, 
GlaxoSmithKline, Meritage, Miraca, Nutricia, Celgene/Receptos/BMS, Phantom, 
Regeneron, Revolo, Sanofi, Shire/Takeda, and Uniquity; consulting fees from 
Abbvie, Adare/Ellodi, Alfasigma, ALK, Allakos, Amgen, Anaptysbio, Apogee, Apollo, 
Aqilion, Arena/Pfizer, AstraZeneca, Bethanamist, Biocryst, Bryn, Calypso, 
Celgene/Receptos/BMS, Celldex, Cyted, Domain, EsoCap, Eupraxia, Dr Falk Pharma, 
Ferring, GI Reviewers, GlaxoSmithKline, Holoclara, Invea, Knightpoint, LucidDx, 
Nexstone Immunology/Uniquity, Nutricia, Parexel/Calyx, Phathom, Regeneron, 
Revolo, Robarts/Alimentiv, Roivant, Sanofi, Shire/Takeda, Target RWE, Third 
Harmonic Bio, and Upstream Bio; and educational grants from Allakos, Aqilion, 
Holoclara, and Invea. Dr Reed reports receiving consulting fees from AstraZeneca 
and GI Reviewers. Ms Barnes has no conflicts of interest to report. 

• 31 references 

Supplementary info 

MeSH terms, Substances, Grants and fundingExpand 

https://pubmed.ncbi.nlm.nih.gov/42251964/#references


Full text links 

 

Proceed to details  

Cite 

10 

Review 

Ann Allergy Asthma Immunol 

•  

•  

•  

. 2026 Oct;137(4):441-448. 

doi: 10.1016/j.anai.2026.06.025. Epub 2026 Jun 27. 

Remission and meaningful outcomes in chronic rhinitis and rhinosinusitis 

Martin Wagenmann 1, Francesca Gehrt 2, Kathrin Scheckenbach 2 

Affiliations Expand 

• PMID: 42364847 

• DOI: 10.1016/j.anai.2026.06.025 

Abstract 

In this review, we evaluate remission and related meaningful outcomes in chronic 
rhinitis and rhinosinusitis, with a particular focus on chronic rhinosinusitis with 
nasal polyps. We summarize current conceptual frameworks that distinguish 
treatment response, disease control, and remission, emphasizing durability, the 
absence of clinically relevant disease activity, and freedom from escalation, such as 
systemic corticosteroids or surgery. Real-world studies of biologic therapy in 
chronic rhinosinusitis with nasal polyps demonstrate that remission is achievable in 
a subset of patients, although reported rates vary widely because of heterogeneous 
definitions and predominantly observational evidence. The objective assessment of 
disease activity remains central to remission evaluation and currently relies on 
nasal endoscopy. We further discuss the clinical implications of remission for long-
term disease management, patient-centered care, and cautious consideration of 
treatment maintenance and de-escalation strategies. In contrast, remission in 
allergic rhinitis remains conceptually appealing but is insufficiently operationalized, 
as existing outcome measures primarily capture symptom control and sustained 
benefit rather than stable disease inactivity. Overall, remission represents a 
promising but evolving treatment goal in upper airway disease that requires 
standardized definitions, prospective validation, and dedicated research across 
pharmacologic and surgical treatment modalities. 
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Abstract 

Introduction: Acute exacerbations of chronic obstructive pulmonary disease (AE-
COPD) are acute worsening events characterized by increased dyspnea, cough, and 
sputum production. Although traditionally viewed as lower airway events, growing 
evidence suggests that AE-COPD may reflect broader pan-airway dysfunction 
involving both upper and lower respiratory compartments. 

Areas covered: This overview examines upper - lower airway crosstalk in AE-COPD 
across three domains: pan-airway inflammation, epithelial alarmin/cytokine 
networks, and the continuous airway microbiome. We discuss the coexistence of 
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COPD with sinonasal inflammation, chronic rhinitis, and chronic rhinosinusitis, and 
their possible contribution to symptom burden, impaired quality of life, and 
exacerbation risk. We also review mechanisms linking upper and lower airways, 
including epithelial barrier dysfunction, impaired antiviral responses, innate 
immune activation, alarmin release, and microbiome-driven dysbiosis. 

Expert opinion: Recognizing AE-COPD as a manifestation of pan-airway dysfunction 
may have relevant clinical implications. Systematic assessment of upper airway 
symptoms and comorbidities could improve phenotyping, risk stratification, and 
therapeutic targeting, particularly in frequent exacerbators. Future longitudinal and 
multi-omic studies are needed to validate upper airway biomarkers and determine 
whether targeted treatment of upper airway disease can modify COPD outcomes. 

Keywords: Chronic obstructive pulmonary disease; acute exacerbation; airway 
microbiome; chronic rhinosinusitis; united airway disease. 
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Acute exacerbations of chronic rhinosinusitis (AECRS) represent an important and 
distinct phenotype of chronic rhinosinusitis (CRS) about which much remains to be 
learned. The widely adopted definition of AECRS consists of a flare-up of distinctly 
worsened symptoms lasting 3 days or more from a chronic inflammatory baseline, 
which prompts an escalation of treatment. Patients with worse baseline CRS 
symptomatology have been shown to experience more frequent AECRS episodes. 
In addition, characteristics of patients who experience more frequent AECRS 
episodes include comorbid asthma, a high body mass index, and longer-term CRS 
status. As both asthma and AECRS are type 2 inflammatory responses, many 
parallels can be drawn between the 2 airway diseases to help elucidate the 
pathophysiologic mechanism driving AECRS. Thus far, the mainstay of treatment 
has been oral antibiotics and systemic corticosteroids; however, several biological 
therapies have shown promising efficacy in reducing AECRS frequency through 
their ability to control baseline CRS inflammation. Novel studies can focus on 
measuring the effect of specific interventions on AECRS frequency to better 
delineate the full efficacy of the drug in question. 

Copyright © 2026. Published by Elsevier Inc. 
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Abstract 

Objective: Chronic rhinosinusitis with nasal polyps (CRSwNP) is a chronic, 
relapsing condition associated with a significant impairment in quality of life. 
Persistent inflammation contributes to dysfunction of mucociliary clearance. 
Dupilumab (IL-4Rα inhibitor) is a well-established therapeutic agent that has 
demonstrated significant efficacy in reducing type 2 inflammation and improving 
quality of life in patients with severe CRSwNP refractory to medical and/or surgical 
treatment. This study aimed to evaluate whether dupilumab therapy improves 
mucociliary clearance in patients with CRSwNP. 

Methods: Twenty-one patients with severe CRSwNP were enrolled. All received 
dupilumab (300 mg subcutaneously every 2 weeks) according to prescribing 
criteria. At baseline and after 4, 8, and 12 weeks, patients underwent evaluation with 
SNOT-22, nasal endoscopy with Nasal Polyp Score (NPS), and assessment of 
mucociliary clearance using the saccharin test (ST). Nasal mucociliary clearance 
time (NMCT) values were compared across time points.. 

Results: Significant improvements were observed in SNOT-22, NPS, and NMCT. 
Mean NMCT values measured using the ST values decreased from 14.3 minutes at 
baseline to 10.1 minutes at 4 weeks (p<.01), 7.75 minutes at 8 weeks, and 5.84 
minutes at 12 weeks, indicating a progressive and statistically significant 
enhancement of mucociliary clearance. 

Conclusions: Short-term dupilumab therapy was associated with a significant 
improvement in nasal mucociliary clearance in patients with severe CRSwNP. These 
preliminary findings support the potential role of the saccharin test as a simple, 
objective tool for monitoring response to biologic therapy. 

Keywords: Dupilumab; Monoclonal antibodies; Mucociliary clearance; Nasal polyps; 
Rhinitis; Rhinosinusitis; Saccharin test. 
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Abstract 

Asthma and rhinitis are respectively the most common chronic inflammatory 
diseases of the lower airway and the upper airway. These two conditions often 
coexist as inflammatory disorders of the upper and lower airways. Clinical data 
generally show that the comorbidity of asthma patients with rhinitis or of patients 
with rhinitis having asthma significantly increases the disease burden of the 
patients. The core mechanism involves type 2 inflammatory pathways, neural reflex 
linkage, and systemic inflammatory dissemination. Currently, the treatment for the 
co-occurrence of rhinitis and asthma has shifted to an integrated approach. The 
combination of nasal and inhaled glucocorticoids serves as the basic treatment, 
while leukotriene receptor antagonists are the advantageous drugs for the 
comorbidity. Targeted biological agents such as anti- immunoglobulin E and anti-
interleukin-4 receptor α monoclonal antibodies achieve precise intervention on key 
pathways, while allergen immunotherapy offers the potential for etiological 
treatment. This review comprehensively elaborates on the epidemiological 
characteristics, pathophysiological mechanisms and treatment progress of this 
comorbidity, with the aim of providing a theoretical basis for future treatment of 
comorbidities. 

© The Author(s) 2026. Published by S. Karger AG. 
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The Role of Innate Lymphoid Cells in Autoimmune, Allergic and Infectious 
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Abstract 

Innate lymphoid cells (ILCs) are tissue-resident immune cells that functionally 
mirror CD4+ T helper (Th)1, Th2 and Th17 cells, and are accordingly classified as 
ILC1, ILC2 and ILC3. Additional members of the ILC family include lymphoid tissue 
inducer (LTi) cells and natural killer (NK) cells. Abundant at barrier surfaces, ILCs 
are among the first responders to pathogens, contributing to tissue homeostasis 
and adaptive immunity. This systematic review, conducted following PRISMA 
guidelines, synthesises human clinical evidence on ILCs in autoimmune, allergic 
and infectious diseases. Relevant peer-reviewed articles published up to December 
2025 were identified across major databases. From 2545 initial records, 170 were 
selected for full-text evaluation and 135 were ultimately included. Findings were 
heterogeneous, with the most consistent evidence demonstrating: (i) in 
inflammatory bowel disease (IBD), a plasticity-driven shift from protective IL-22+ 
ILC3s to pathogenic IFN-γ+ ILC1s compromises mucosal barrier integrity; (ii) in 
multiple sclerosis, enrichment of regulatory CD56bright NK cells marks clinical 
success, while Group 3 ILCs are implicated in meningeal ectopic lymphoid 
neogenesis; (iii) in systemic lupus erythematosus, expanded IFN-γ+ ILC1s correlate 
with disease severity and amplify pathogenic Type I interferon responses; and (iv) 
in allergic diseases (asthma, allergic rhinitis and chronic rhinosinusitis), activated 
ILC2s drive self-perpetuating inflammatory circuits and tissue remodelling. Future 
studies should address potential sources of heterogeneity and establish a 
consensus regarding the role of ILCs in disease pathogenesis to enhance their 
potential as targets for novel diagnostic and therapeutic strategies. 

Keywords: allergic diseases; autoimmune disease; infections; innate immunity; 
innate lymphoid cells. 
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Abstract 

Chronic rhinosinusitis with nasal polyps (CRSwNP) is a heterogeneous 
inflammatory disorder in which type 2 inflammation predominates but varies in its 
local organization, clinical context, and downstream tissue effects. Biologics 
targeting interleukin-4 receptor alpha, immunoglobulin E, the interleukin-
5/interleukin-5 receptor axis, and thymic stromal lymphopoietin have expanded 
treatment options for severe disease and can improve polyp burden, nasal 
obstruction, olfactory function, quality of life, and corticosteroid- or surgery-related 
outcomes. However, responses remain variable across patients and clinical 
domains, and incomplete control may reflect target mismatch, persistent parallel 
inflammatory pathways, comorbid airway disease, or established tissue remodeling 

https://pubmed.ncbi.nlm.nih.gov/42816751/#references
https://pubmed.ncbi.nlm.nih.gov/42816751/
https://pubmed.ncbi.nlm.nih.gov/42821054/
https://pubmed.ncbi.nlm.nih.gov/42821054/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Dai+Y&cauthor_id=42821054
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-17-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Guo+T&cauthor_id=42821054
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-17-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Shi+M&cauthor_id=42821054
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-17-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Wang+D&cauthor_id=42821054
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-17-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Wang+M&cauthor_id=42821054
https://pubmed.ncbi.nlm.nih.gov/?term=38400707%2C41826109%2C41983924%2C42105251%2C42114718%2C42174398%2C42214663%2C42248766%2C42251964%2C42364847%2C42403302%2C42520889%2C42806130%2C42806139%2C42814648%2C42816751%2C42821054%2C42825850%2C42826276%2C42827271&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-17-full-view-affiliation-3
https://pmc.ncbi.nlm.nih.gov/articles/PMC13630790/
https://doi.org/10.1007/s12016-026-09200-3
https://doi.org/10.1111/imm.70202
https://libkey.io/libraries/2561/pmid/42816751


rather than insufficient pathway coverage alone. In this review, we summarize the 
mechanisms and clinical evidence for current monospecific antibodies and examine 
biological contexts that may contribute to variable treatment responses, including 
local IgE activity, microbial and antigenic amplification, nonsteroidal anti-
inflammatory drug-exacerbated respiratory disease (N-ERD), comorbid asthma, and 
persistent epithelial remodeling. We then discuss biomarkers, multidimensional 
response assessment, and clinical positioning of biologic therapy before evaluating 
the rationale, boundaries, molecular design, and current pipeline of dual- and 
multispecific antibodies. Attention is given to whether broader pathway targeting 
can provide incremental benefit over optimized monospecific therapy, while 
maintaining acceptable long-term safety, treatment practicality, and economic 
value. The future role of multispecific biologics in CRSwNP will depend on rational 
target pairing, comparative clinical evidence, and improved identification of patients 
most likely to benefit. 

Keywords: Biologics; Chronic Rhinosinusitis with Nasal Polyps; Dual-Specific 
Antibodies; Multispecific Antibodies; Type 2 Inflammation. 

© 2026. The Author(s). 

Conflict of interest statement 

Declarations. Ethical Approval: Not applicable. This article is a narrative review of 
previously published literature and does not involve human participants, human 
data, or animal experiments. Competing Interests: The authors declare no 
competing interests. 

• 107 references 

• 2 figures 

Supplementary info 

Publication types, MeSH terms, Substances, Grants and fundingExpand 

Full text links 

 

Proceed to details  

Cite 

18 

Review 

Immunol Res 

•  

•  

•  

. 2026 Oct 2;74(1):119. 

https://pubmed.ncbi.nlm.nih.gov/42821054/#references
https://pubmed.ncbi.nlm.nih.gov/42821054/#figures
https://pubmed.ncbi.nlm.nih.gov/42821054/
https://doi.org/10.1007/s12016-026-09200-3
https://libkey.io/libraries/2561/pmid/42821054


doi: 10.1007/s12026-026-09854-3. 
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Abstract 

Allergen immunotherapy (AIT) represents a cornerstone in managing IgE-mediated 
allergic diseases, such as allergic rhinitis and asthma. By administering controlled 
doses of allergens over time, AIT aims to readjust immune tolerance, thereby 
modifying allergic responses. However, clinical responses to AIT remain 
heterogeneous, with a subset of patients achieving only partial benefit. This 
heterogeneity underlines the need for novel adjunctive approaches to potentiate the 
immunomodulatory effects of AIT. In this context, vitamin D has gained 
considerable interest, given its well-established role in immune homeostasis and 
regulation, as well as its emerging relevance in modulating allergic disease. This 
structured narrative review aims to assess the potential role of vitamin D 
supplementation during AIT on clinical outcomes as well as the significance of 
endogenous vitamin D levels on AIT clinical efficacy. A total of 18 studies were 
reviewed, 13 evaluating the impact of vitamin D supplementation during AIT and 5 
assessing the influence of endogenous vitamin D levels on AIT outcomes. Most 
supplementation studies reported clinical outcomes favoring the addition of vitamin 
D to AIT, but three found no additional benefit, and two reported a benefit only at an 
earlier time point, respectively in vitamin D-deficient patients. Of the five studies 
examining endogenous status, three reported that higher 25-hydroxyvitamin D 
(25(OH)D) levels were associated with better AIT outcomes. Other findings that were 
reported as secondary outcomes included favorable immunologic changes, such as 
IL-10 production, decreased allergen-specific IgE levels, and enhanced regulatory 
Treg-cell activity, without formal assessment of their contribution to clinical benefit. 
Nevertheless, findings remain inconsistent across studies due to heterogeneity in 
study design, supplementation regimens, and outcome measures. While the 
available evidence suggests that adequate vitamin D status or supplementation may 
be associated with better clinical responses to AIT, the current findings remain 
limited by heterogeneity in study design, supplementation regimens, outcome 
measures, and generally small sample sizes. Therefore, the evidence should be 
considered suggestive rather than conclusive. Although correction of vitamin D 
deficiency is appropriate on general clinical grounds, its specific use as an adjunct 
to improve AIT outcomes cannot yet be routinely recommended. Further adequately 
powered, standardized, placebo-controlled studies are needed to clarify its role and 
inform clinical recommendations. 
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Abstract 

While the association between serum albumin and eosinophils has been 
investigated in adult asthma, its role in any pediatric atopic triad - asthma, allergic 
rhinitis, or atopic dermatitis - remains unclear. We assessed the association 
between serum albumin and blood eosinophil counts in adolescents presenting 
with any atopic triad, using data from a 2-year National Health and Nutrition 
Examination Survey (NHANES) cycle. We analyzed data from 658 participants aged 
12-18 years with any atopic triad condition from the 2005-2006 NHANES cycle. 
Multivariate linear regression models were employed to assess the potential 
association between serum albumin levels and blood eosinophil counts (BEOC). 
Trend tests, smooth curve fitting, and threshold effect models were applied to 
confirm this relationship, and stratified analyses were conducted to assess its 
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consistency across subgroups. A significant negative association was observed 
between serum albumin and BEOC in the fully adjusted model (β = -0.08 × 103 
cells/µL, 95% CI: -0.15, -0.01, P = .018). Moreover, curve fitting and threshold effect 
analyses confirmed a nonlinear relationship between serum albumin and BEOC, 
with an inflection point for threshold and saturation effects of 4.4 g/dL, beyond 
which the association attenuated. Stratified analyses confirmed robustness across 
key subpopulations. Our study identified a nonlinear association between serum 
albumin levels and BEOC in adolescents with any atopic triad, exhibiting an L-
shaped relationship. These findings highlight albumin as a potential biomarker for 
nutritional-immunological interplay in allergic inflammation and support targeted 
nutritional strategies in at-risk pediatric populations. 

Keywords: NHANES; Serum albumin; adolescents; allergic triad; eosinophils. 
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Abstract 

• During a one‐year follow‐up, approximately 20% of patients with aetiology‐
explained chronic cough transitioned to refractory cough. 

• Cough hypersensitivity showed an age‐dependent association with transition to 
refractory chronic cough. 

Keywords: age; chronic cough; refractory chronic cough; registry; transition. 

https://doi.org/10.1111/pai.70502
https://pubmed.ncbi.nlm.nih.gov/42827271/#references
https://pubmed.ncbi.nlm.nih.gov/42315315/
https://pubmed.ncbi.nlm.nih.gov/42315315/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kang+SY&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Won+HK&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kim+MY&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lee+JH&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=An+J&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Oh+JY&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Oh+JY&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Jeong+J&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kim+YC&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Park+SY&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lee+HY&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lee+HY&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Jo+EJ&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Ahn+KM&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kim+MH&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kim+SR&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kim+SH&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kim+SH&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Kim+SH&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Chang+YS&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Lee+BJ&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Birring+SS&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Birring+SS&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Song+WJ&cauthor_id=42315315
https://pubmed.ncbi.nlm.nih.gov/?term=42315315%2C42371403%2C42403302%2C42665061%2C42809490&filter=dates.2026%2F9%2F28-2026%2F10%2F3&sort=date&sort_order=asc&format=abstract&size=200#search-result-1-1-full-view-affiliation-18
https://pubmed.ncbi.nlm.nih.gov/?sort=date&sort_order=asc&size=200&term=Korean+Chronic+Cough+Registry+investigators%5BCorporate+Author%5D
https://pmc.ncbi.nlm.nih.gov/articles/PMC13630505/
https://doi.org/10.1111/cea.70373


Conflict of interest statement 

W.J.S. declares grants from Merck Sharp & Dohme Corp. and AstraZeneca, 
consulting fees from Merck, Bellus, AstraZeneca, Shionogi, and G.S.K., and lecture 
fees from Immunotek/Thermo Fisher, Merck, AstraZeneca, G.S.K., Sanofi, and 
Novartis. Other authors have none to declare. 

• 8 references 

• 1 figure 

Supplementary info 

Grants and fundingExpand 

Full text links 

 

Proceed to details  

Cite 

2 

Review 

Pain Manag 

•  

•  

•  

. 2026 Oct;16(10):1161-1169. 

doi: 10.1080/17581869.2026.2694372. Epub 2026 Jun 29. 

Does gabapentin add value to multimodal analgesia in thoracic surgery? A 
procedure-specific meta-analysis 

Gabriel Lemos González 1, Vitor Alves Felippe 2, Bruno Francisco Minetto 
Wegner 3, Gustavo Roberto Minetto Wegner 4, Iaci Luisa Lopes de Mattos 1, Tatiana 
Souza do Nascimento 5, Lucas Arêa Leão Barreto 6, Carlos Darcy Alves 
Bersot 7, Fani Nhuch 8, Marcos Adriano Lessa 5 

Affiliations Expand 

• PMID: 42371403 

• DOI: 10.1080/17581869.2026.2694372 

Abstract 

Aims: Thoracic surgery is associated with severe acute and chronic pain, high 
opioid use, and other adverse outcomes. Gabapentin is commonly used 
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perioperatively, but its effectiveness remains uncertain. This systematic review and 
meta-analysis evaluated the efficacy and safety of perioperative gabapentin versus 
placebo after thoracic surgery. 

Patients and methods: Cochrane, Embase, PubMed, and Web of Science were 
searched through 29 August 2025 for randomized controlled trials comparing 
gabapentin with placebo in adults undergoing thoracic surgery. The primary 
outcome was pain at 24 hours. Secondary outcomes included pain at other time 
points, opioid consumption, chronic pain, and adverse events. Data were pooled 
using random-effects models. 

Results and conclusions: Six trials including 748 patients were analyzed. 
Gabapentin had no significant effect on rest pain at 24 hours (MD -0.13; 95% CI -1.17 
to 0.91). A non-significant trend toward worse cough-evoked pain at 24 hours was 
observed with gabapentin (MD 0.53; 95% CI 0.00 to 1.07). Gabapentin also did not 
significantly affect opioid consumption, pain chronification, or adverse events such 
as nausea, sedation, or delirium. Based on low-certainty evidence, perioperative 
gabapentin does not appear to provide meaningful benefit after thoracic surgery. 

Protocol registration: The www.crd.york.ac.uk/prospero identifier is 
CRD420251136259. 

Keywords: Gabapentin; meta-analysis; pain management; postoperative pain; 
thoracic surgery. 

Plain language summary 

Chest surgery often causes strong pain. This pain can last for months. Doctors 
sometimes give a drug called gabapentin to help reduce pain and to use less opioid 
medicine.We looked at six studies with 748 patients who had chest surgery. The 
studies compared gabapentin with a placebo (a fake treatment with no 
drug).Gabapentin did not lower short-term or long-term pain. It also did not lower 
how much opioid medicine people used. It did not clearly reduce side effects like 
nausea, sleepiness, itching, or confusion.The studies were small. Because of this, 
future studies may find different results. But right now, there is no clear proof that 
gabapentin helps with pain after chest surgery.In summary, gabapentin may not 
help and may not be needed for most patients. 
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Abstract 

Introduction: Acute exacerbations of chronic obstructive pulmonary disease (AE-
COPD) are acute worsening events characterized by increased dyspnea, cough, and 
sputum production. Although traditionally viewed as lower airway events, growing 
evidence suggests that AE-COPD may reflect broader pan-airway dysfunction 
involving both upper and lower respiratory compartments. 

Areas covered: This overview examines upper - lower airway crosstalk in AE-COPD 
across three domains: pan-airway inflammation, epithelial alarmin/cytokine 
networks, and the continuous airway microbiome. We discuss the coexistence of 
COPD with sinonasal inflammation, chronic rhinitis, and chronic rhinosinusitis, and 
their possible contribution to symptom burden, impaired quality of life, and 
exacerbation risk. We also review mechanisms linking upper and lower airways, 
including epithelial barrier dysfunction, impaired antiviral responses, innate 
immune activation, alarmin release, and microbiome-driven dysbiosis. 

Expert opinion: Recognizing AE-COPD as a manifestation of pan-airway dysfunction 
may have relevant clinical implications. Systematic assessment of upper airway 
symptoms and comorbidities could improve phenotyping, risk stratification, and 
therapeutic targeting, particularly in frequent exacerbators. Future longitudinal and 
multi-omic studies are needed to validate upper airway biomarkers and determine 
whether targeted treatment of upper airway disease can modify COPD outcomes. 

Keywords: Chronic obstructive pulmonary disease; acute exacerbation; airway 
microbiome; chronic rhinosinusitis; united airway disease. 
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Abstract 

Asthma and chronic obstructive pulmonary disease (COPD) represent the two most 
prevalent chronic respiratory conditions worldwide, affecting hundreds of millions 
of individuals and imposing substantial morbidity and mortality. Despite their 
distinct biological mechanisms, these diseases frequently exhibit overlapping 
clinical features-including dyspnea, cough, and wheezing-that complicate 
differential diagnosis, particularly in smoking adults, older patients, and those with 
mild or fluctuating airflow obstruction. Spirometry remains the cornerstone of 
diagnostic evaluation, yet its limitations, including dependence on patient effort, 
reduced sensitivity for early disease, and inability to fully capture small airways 
involvement, contribute to persistent underdiagnosis and overdiagnosis in clinical 
practice. This review examines current diagnostic approaches for asthma and 
COPD, their inherent limitations, and the emerging biomarkers and functional 
technologies that may improve diagnostic precision. Established biomarkers, 
including blood eosinophils, fractional exhaled nitric oxide (FeNO), and induced 
sputum analysis, provide complementary information that refines clinical 
characterization but lack sufficient disease specificity for standalone use. Novel 
approaches, including lipidomics, metabolomics, and extracellular vesicle profiling, 
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demonstrate potential for identifying disease-specific molecular signatures and 
biologically distinct phenotypes, particularly in asthma-COPD overlap. 
Concurrently, new functional tools-including novel spirometric indices such as 
Parameter D or FEV3/FEV6, respiratory oscillometry, and artificial intelligence-
driven tidal breathing analysis-are enabling more sensitive, effort-independent, and 
multidimensional assessment of airway disease. The integration of these clinical, 
functional, inflammatory, and molecular approaches supports a transition toward 
multimodal diagnostic frameworks that may substantially improve the recognition 
and differential diagnosis of asthma and COPD, particularly in challenging clinical 
scenarios and early disease states. 

Keywords: Asthma; Biomarkers; COPD; STARD; Spirometry. 
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Peripheral and central neuroinflammatory mechanisms regulating vagal sensory 
circuit processing and cough in lung disease 
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Abstract 

Background: The pulmonary system can be exposed to a diverse range of injurious 
insults which drive pathological events including inflammation, tissue damage and 
structural remodelling within the airways and lungs. 

Summary: Patients with lung inflammation and injury often experience sensory 
neurological complications, suggesting that the pathological processes in the lung 
either impact or extend into the nervous system. 

Key messages: Cough is a common presenting neurological symptom in patients 
with lung disease and there is growing evidence that neuroinflammation, either 
within the vagal nerves innervating the airways and lungs or within the central 
sensory neural circuits regulating cough, is involved in the development of cough 
disorders. We review and summarise the evidence that lung inflammation and injury 
drive regional neuroinflammation along peripheral and central vagal sensory 
pathways, co-ordinated by inflammatory cell recruitment and activation, resulting in 
altered gene and protein expression, vascular disruption and neurophysiological 
changes. We also discuss the current therapies in development for chronic cough 
and highlight the need to consider disease modifying therapeutics that target 
neuroinflammation. 
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Abstract 

Bronchiectasis is a chronic, heterogeneous respiratory disease. Its pathogenesis 
involves airway inflammation, chronic infection, impaired mucociliary clearance, 
and progressive lung damage. Despite recent approval of Brensocatib, current 
management relies mostly on off-label therapies, highlighting the need for evidence-
based strategies. Given the heterogeneity of bronchiectasis, precision medicine 
approaches that integrate patient phenotypes, endotypes, and disease severity are 
crucial. Mapping the current landscape of randomized clinical trials (RCTs) 
highlights the efforts to improve patient outcomes and translate mechanistic 
insights into clinical practice. This review underscores the shift toward 
individualized, mechanism-based therapy in bronchiectasis management providing 
a comprehensive overview of current and emerging therapeutic approaches in 
bronchiectasis, focusing on ongoing and recent RCTs. 

Keywords: Airway infection; Airway inflammation; Bronchiectasis; Clinical trials; 
Emerging therapies; Precision medicine. 
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Atypical Kartagener syndrome in a 40-year-old woman: Computed Tomography 
findings of situs inversus with bronchiectasis and infertility 
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Abstract 

Primary ciliary dyskinesia is a rare inherited disorder characterized by impaired 
mucociliary clearance leading to recurrent respiratory infections. Kartagener 
syndrome represents a subset of this condition classically defined by the triad of 
bronchiectasis, chronic sinusitis, and situs inversus, although atypical 
presentations lacking one component of the triad may occur. We report the case of 
a 40-year-old female who presented with productive cough, shortness of breath, 
chest pain, and fever, with a long-standing history of recurrent respiratory 
infections since adolescence that showed only temporary response to antibiotic 
therapy. The patient also reported primary infertility. Computed tomography of the 
chest demonstrated dextrocardia with complete situs inversus, bilateral 
bronchiectasis predominantly involving the middle and lingular lobes, mucus 
impaction, and associated tree-in-bud nodularity with ground-glass opacities. There 
was no clinical or radiologic evidence of sinusitis. These findings are consistent 
with an atypical presentation of Kartagener syndrome. This case highlights the 
importance of recognizing characteristic imaging features and considering 
underlying ciliary disorders in patients with recurrent respiratory infections and 
situs anomalies, even in the absence of sinus disease. 

Keywords: Bronchiectasis; Computed tomography; Infertility; Kartagener syndrome 
(atypical); Primary ciliary dyskinesia; Situs inversus. 
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Free article 

Abstract 

Background: This study aims to investigate the radiological outcomes in children 
with bronchiectasis under current treatment strategies through a real-world 
prospective observational study, and to conduct a preliminary analysis of potential 
influencing factors. 

Methods: A total of 492 pediatric patients with bronchiectasis who underwent chest 
HRCT were enrolled from the Children's Hospital of Chongqing Medical University 
between January 2018 and December 2022, with follow-up extending until June 
2024. Reversible imaging changes in bronchiectasis were determined by comparing 
changes in chest HRCT and modified Reiff scores (MRS). Univariable logistic 
regression models were used to preliminarily screen for factors related to imaging 
prognosis; variables with a significance level of P < 0.05 were subsequently 
included in multivariable logistic regression models for further analysis. 
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Results: Ultimately, 273 eligible pediatric patients were included in the final 
analysis, after excluding those lost to follow-up, those without follow-up chest 
HRCT, and those who underwent lobectomy. Reversible imaging changes were 
observed in 125 patients (45.8%), comprising 72 cases (26.4%) of complete 
radiological remission and 53 cases (19.4%) of improvement. Conversely, 148 
patients (54.2%) exhibited stable or progressive disease. Multivariable logistic 
regression analysis revealed that localized radiological changes were significantly 
associated with radiological reversibility (OR = 1.82, 95% CI 1.11-3.00; P = 0.018). 
Bronchiectasis associated with a genetic condition and any acute exacerbation of 
respiratory symptoms during follow-up showed a significant negative association 
with radiological reversibility (OR = 0.48, 95% CI 0.25-0.91; P = 0.028 and OR = 0.58, 
95% CI 0.35-0.97; P = 0.038, respectively). 

Conclusion: Pediatric bronchiectasis is partially reversible with appropriate 
treatment within a reasonable follow-up period. Patients with localized radiological 
changes are most likely to exhibit reversible imaging changes, whereas those with 
comorbid genetic diseases and recurrent infections are the least likely to do so. 

Keywords: Bronchiectasis; Impact factors; Radiographic outcome; Reversibility. 
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Abstract 

Background and purpose: For people with bronchiectasis, health information, 
including guidance on physiotherapy management, is readily accessible online. 
However, the content and quality of web-based resources, and the enablers and 
barriers to implementing this information into clinical care, remain unclear. This 
study aimed to: (1) identify web-based resources providing information on the 
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physiotherapy management of bronchiectasis; (2) evaluate their quality; and (3) 
explore enablers and barriers to applying web-based information in clinical practice. 

Methods: A three-stage study was undertaken. Stage 1 involved a search of the 
World Wide Web using common search engines, during which 3600 web-based 
resources were screened. Stage 2 evaluated eligible resources using the Health 
Information Website Evaluation Tool. Stage 3 comprised a nested scoping review of 
electronic databases to identify published studies evaluating the use or 
implementation of web-based resources for bronchiectasis in clinical practice. 

Results: Nine web-based resources met the inclusion criteria and consistently 
included information relevant to the physiotherapy management of bronchiectasis, 
particularly airway clearance techniques and exercise. Six were rated as good 
quality; two were moderate and one was poor. Three studies met the inclusion 
criteria for the nested scoping review, including one conference abstract. Across 
these studies, enablers included comprehensive content, engaging resources, and 
ease of use, whereas barriers included access difficulties, technology limitations, 
and limited time for clinical implementation. 

Discussion: The identified web-based resources provide physiotherapy-specific 
information that may assist clinicians in selecting resources to complement 
individualised physiotherapy care, reinforce airway clearance and exercise 
instruction, and support patient education, and self-management in bronchiectasis. 
Findings from the nested scoping review suggest that addressing access and 
technology limitations, together with allowing sufficient time for implementation, 
may facilitate the integration of these resources into clinical care. 

Keywords: bronchiectasis; health education; internet; physical therapy modalities. 
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Abstract 

Post-tuberculosis lung disease (PTLD) encompasses a spectrum of chronic 
pulmonary abnormalities arising from tuberculosis (TB)-associated tissue injury 
and maladaptive repair, and is emerging as a major contributor to long-term 
respiratory disability among TB survivors. In this review, we position PTLD within 
the broader continuum of TB pathobiology, from initial host-pathogen interactions 
to chronic structural and functional lung sequelae. We examine current definitions, 
epidemiology, and clinical burden, and present mechanistic insights into the 
inflammatory, proteolytic, fibrotic, immunometabolic, and vascular pathways that 
drive persistent lung damage. We further discuss the heterogeneous clinical 
phenotypes of PTLD, including airflow obstruction, bronchiectasis, restrictive lung 
disease, pleural complications, chronic pulmonary aspergillosis, and 
nontuberculous mycobacterial disease, highlighting practical approaches to 
diagnosis, risk stratification, and management across diverse healthcare settings. 
We discuss PTLD in children and adolescents, prevention opportunities throughout 
the TB care cascade, and health-system strategies for integrating post-TB care. 
Finally, we identify key knowledge gaps in PTLD nosology, biomarkers, therapeutic 
development, clinical trial design, and implementation science. Recognition of PTLD 
as a continuation rather than an endpoint of TB is essential for advancing 
survivorship-focused care and reducing the global burden of chronic respiratory 
disease after TB. 

Keywords: NTM diseases; antibiotics; aspergillosis; biomarkers; lung fibrosis; 
mycobacterium; oscillometry; pulmonary function; tuberculosis. 
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Abstract 

Purpose of review: As the field of bronchiectasis continues to advance, so does the 
recognition of undiagnosed immunodeficiency as a potential contributor. This 
review aims to highlight what is currently known about bronchiectasis in 
immunodeficiency as well as explore future therapeutics and needs. 

Recent findings: Guidelines emphasize the need for evaluation for underlying 
immunodeficiency in patients with known bronchiectasis. Despite this known 
association, evaluation continues to be variable in clinical practice resulting in 
potentially missed therapeutic options, such as immunoglobulin replacement 
therapy in the setting of immunodeficiency. While the mainstay treatment for those 
with bronchiectasis and immunodeficiency continues to be immunoglobulin 
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replacement therapy and prophylactic antibiotics, the future is hopeful with more 
directed therapy for the underlying pathophysiology of bronchiectasis with targeted 
agents such as brensocatib. 

Summary: This review highlights the need for ongoing research to improve 
detection of bronchiectasis in immunodeficiency and include patients with 
immunodeficiency and bronchiectasis in trial designs for therapeutics in 
bronchiectasis. 

Keywords: IgG-RT; bronchiectasis; immunodeficiency. 
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Abstract 

Purpose of review: Bronchiectasis has traditionally been viewed as a predominantly 
neutrophil-driven airway disease. Recognition of eosinophilic inflammation in a 
substantial subset of patients has challenged this paradigm. This review 
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summarizes emerging evidence regarding its pathogenesis, clinical significance, 
and therapeutic implications. 

Recent findings: Eosinophilic bronchiectasis is identified using blood or sputum 
eosinophilia, although optimal biomarkers and thresholds are unclear. Eosinophilic 
inflammation occurs in bronchiectasis and overlapping disease states characterized 
by type 2 immune activation, including asthma, allergic bronchopulmonary 
aspergillosis, and cystic fibrosis, complicating diagnosis but potentially informing 
disease severity, prognosis, and treatment options. Evidence for targeted therapies 
is limited to largely observational data. Patients with elevated eosinophil counts 
may derive greater benefit from inhaled corticosteroids. Early studies of biologics 
appear promising, particularly in patients with coexisting ABPA or asthma, although 
their benefit in eosinophilic bronchiectasis independent of these conditions remains 
uncertain. 

Summary: Eosinophilic bronchiectasis represents a distinct inflammatory endotype 
that may enable a more personalized approach to disease management. Future 
studies should identify clinically relevant biomarkers to standardize its definition, 
clarify its relationship with overlapping type 2 airway diseases, and guide the use of 
inhaled corticosteroids and biologics. 

Keywords: biologic therapy; bronchiectasis; eosinophils; inhaled corticosteroids; 
type 2 inflammation. 
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Abstract 

Purpose of review: Bronchiectasis from cystic fibrosis and noncystic fibrosis 
causes include a spectrum of chronic suppurative airway conditions that share key 
pathophysiologic mechanisms but differ substantially in genetic basis, 
epidemiology, and clinical course. Recent therapeutic advances, particularly highly 
effective CFTR modulators in cystic fibrosis and emerging anti-inflammatory 
therapies in bronchiectasis, have reshaped disease management and prompted re-
evaluation of treatment paradigms, outcome measures, and approaches to long-
term monitoring. 

Recent findings: In cystic fibrosis, highly effective CFTR modulator therapy, 
including elexacaftor/tezacaftor/ivacaftor and the recently approved once daily 
vanzacaftor/tezacaftor/deutivacaftor, has produced sustained increase in lung 
function, reduced frequency of pulmonary exacerbations, and improved quality of 
life, while highlighting the limitations of FEV 1 as a sole future marker of treatment 
response. In noncystic fibrosis bronchiectasis, the phase 3 ASPEN trial 
demonstrated that brensocatib, a dipeptidyl peptidase-1 inhibitor, significantly 
reduces exacerbation frequency and slows lung function decline at the higher dose, 
representing a potential disease-modifying therapy. Emerging evidence also 
underscores the prognostic importance of comorbidities and disease modifiers, 
including Pseudomonas aeruginosa and gastroesophageal reflux disease. 

Summary: Management of all forms of bronchiectasis is increasingly shifting 
toward individualized, endotype-directed care. Integration of disease-modifying 
therapies, systematic assessment of comorbidities, validated severity stratification 
tools, and patient-reported outcomes will be essential to optimizing long-term 
clinical outcomes and advancing precision medicine approaches across this 
heterogeneous disease spectrum. 

Keywords: brensocatib; bronchiectasis; cystic fibrosis; cystic fibrosis 
transmembrane conductance regulator modulators; pulmonary exacerbations. 
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Abstract 

Introduction: Non-cystic fibrosis bronchiectasis (NCFB) is a chronic airway disease 
characterized by recurrent infection, mucus retention, neutrophilic inflammation, 
and pulmonary exacerbations. Brensocatib is an oral, selective, reversible 
dipeptidyl peptidase 1 (DPP1) inhibitor that reduces neutrophil serine protease 
activation and has received regulatory approval for non-cystic fibrosis 
bronchiectasis in patients aged 12 years and older. 

Areas covered: This review evaluates the mechanism, clinical pharmacology, 
efficacy, safety, regulatory status, and therapeutic positioning of brensocatib. 
Literature published through 30 June 2026 was identified through PubMed, Scopus, 
and SciFinder-n, supplemented by prescribing information, regulatory documents, 
bronchiectasis guidelines, and evidence from the phase 2 WILLOW and phase 3 
ASPEN trials. 

Expert opinion: Brensocatib is a mechanism-directed preventive therapy for NCFB; 
the evidence base is strongest in patients with recent pulmonary exacerbations, 
while exact sequencing relative to macrolides and inhaled antibiotics remains 
uncertain. It should be integrated with airway-clearance and infection-directed 
management rather than viewed as a stand-alone intervention. Its long-term value 
will depend on appropriate patient selection, dermatologic and periodontal 
monitoring, affordability, comparative effectiveness, and real-world evidence on 
exacerbations, antibiotic use, lung-function trajectories, and patient-centered 
outcomes. 
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Abstract 

Objectives: To evaluate the feasibility of MRI in the assessment of adult patients 
with non-cystic fibrosis bronchiectasis (NCFB), in comparison with CT, in a 
retrospective pilot cohort. The potential contribution of diffusion-weighted imaging 
(DWI) for detecting pulmonary alterations was also investigated. 

Materials and methods: In this single-center retrospective study, 21 patients with 
NCFB underwent unenhanced chest MRI. Two radiologists (A and B) independently 
scored MRI and CT images using the modified Helbich (Bhalla) score. DWI 
sequences were acquired with b values of 0, 400, and 800 s/mm2 and assessed 
visually and semi-quantitatively. 

Results: MRI and CT scores showed a positive correlation between the two readers 
(p < 0.05), with moderate-to-good inter-reader consistency (ICCMRI-A,B = 0.71; ICCCT-
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A,B = 0.77; p < 0.05). MRI and CT scores were significantly correlated for both 
readers, although within-reader MRI-CT agreement was higher for Reader A (ICCA-

MRI,CT = 0.86; p < 0.05) and lower for Reader B (ICCB-MRI,CT = 0.31; p > 0.05). DWI and 
T2-weighted images revealed three hyperintense patterns: triangular-lamellar, 
pseudonodular-spot, and linear. As b-values increased, fewer findings were 
detectable, particularly for linear patterns, and signal intensity became more 
heterogeneous compared to the spinal cord. 

Conclusions: In this preliminary pilot study, MRI appeared feasible for assessing 
morphological changes in adult patients with NCFB through a short imaging 
protocol. The qualitative DWI findings described provide preliminary observations 
that may contribute to generating hypotheses regarding pulmonary abnormalities 
but require validation in larger prospective studies with quantitative imaging and 
clinical correlation. However, further studies on larger and more heterogeneous 
cohorts are needed to improve the generalizability of the results, and adequate 
training is required for the assessment of thoracic MRI to ensure consistent and 
reproducible interpretation. 

Keywords: Imaging; Lung; Magnetic resonance imaging; Non-cystic fibrosis 
bronchiectasis. 
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Abstract 

Rationale: Bronchiectasis is a chronic lung respiratory disease whose systemic 
aspect is poorly understood. We aimed to characterise the blood DNA methylation 
profiles of bronchiectasis patients and to determine the relationship of these 
profiles with disease severity and their functional relevance to circulating immune 
cells. 

Methods: Whole-genome DNA methylation was measured in blood from 165 
bronchiectasis patients (Illumina 850k). The cohort was divided into discovery 
(n=94) and validation (n=71) sets. Differentially methylated positions (DMPs) 
associated with the Bronchiectasis Severity Index (BSI) were determined using sex-
adjusted linear models. To explore functional relevance, whole-blood RNA 
sequencing was performed in a subset of patients. Blood immune cell proportions 
deconvoluted from methylation data were identified, clustered with gene expression 
and linked to BSI variables. An elastic net model was constructed to validate the 
results. 

Results: We identified 100 BSI-associated DMPs, 98% of which were 
hypomethylated in severe patients (BSI score ≥9). BSI-associated DMPs were 
enriched in leukocyte activation, secretion, immunoglobulin production and tissue 
remodelling. Of these DMPs, 15 (annotated to 16 genes) exhibited significant 
correlations between methylation and gene expression levels. Three of them 
(PLXNC1, IL4R and MAP3K20) were associated with neutrophils and BSI. 
Deconvoluted blood neutrophil proportions were correlated with chronic 
Pseudomonas aeruginosa infection, hospitalisations and dyspnoea, and negatively 
with forced expiratory volume in 1 s and female sex. The elastic net validated the 
BSI-associated DMPs in the second dataset. 

Conclusion: Severe bronchiectasis patients presented an altered blood epigenetic 
profile, which was influenced by blood neutrophils. These findings suggest that 
bronchiectasis has systemic implications, especially for the most severely affected 
patients. 
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Abstract 

Background: Bronchiectasis is a neutrophil-driven inflammatory chronic respiratory 
disease. While neutrophil elastase has been deeply investigated, other neutrophil 
serine proteases are less studied. The association between airway cathepsin G and 
clinical outcomes in bronchiectasis has not been described. Is cathepsin G sputum 
activity associated with clinical outcomes in bronchiectasis? 

Methods: This international, multicentre, prospective cohort study enrolled 
bronchiectasis patients from three bronchiectasis programmes in Milan (Italy), 
Dundee (UK) and Barcelona (Spain). Participants were stratified into three groups 
based on sputum cathepsin G activity measured using immunoassays. Data on 
clinical features, sputum characteristics, exacerbations, hospitalisations and 
mortality were collected over a 3-year follow-up period. 

Results: The median (interquartile range) activity of cathepsin G in sputum was 45.1 
ng·mL-1 (1.3-128.8 ng·mL-1). Patients with higher sputum cathepsin G activity 
demonstrated significantly worse clinical outcomes in terms of disease severity 
(measured by the Bronchiectasis Severity Index, E-FACED, the modified Reiff score, 
% predicted forced expiratory volume in 1 s and the prevalence of chronic bacterial 
infections, particularly Pseudomonas aeruginosa) and disease activity (daily 
produced sputum volume and quality of life scores). Additionally, high cathepsin G 
activity was linked to more frequent exacerbations during the 3-year follow-up 
(incidence rate ratio 1.62, 95% CI 1.29-2.07) and a greater risk of hospitalisation due 
to severe exacerbations (incidence rate ratio 2.32, 95% CI 1.03-5.21). A strong 
correlation was found between sputum cathepsin G and neutrophil elastase 
activities. 

Conclusion: Sputum cathepsin G activity relates to disease severity, disease 
activity and prognosis in bronchiectasis. High cathepsin G levels are associated 
with more severe clinical outcomes and could serve as a target for future 
therapeutic interventions, including dipeptidyl peptidase 1 inhibitors. 
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Abstract 

Introduction: The EMBARC consensus criteria can be used to identify and 
categorise pulmonary exacerbations (PEs) in clinical trials. This paper describes 
methods used to independently adjudicate PEs using modified EMBARC criteria in a 
large multicentre bronchiectasis trial (CLEAR ISRCTN89040295). 

Methods: The Respiratory and Systemic Symptoms Questionnaire was used to 
objectively collect signs and symptoms at the onset of a PE. A mEMBARC PE was 
defined as ≥3 symptoms, with symptoms present for ≥48 h and prescription of an 
antibiotic. Individual sites recorded antibiotic use for PEs. An adjudication panel 
independently adjudicated and then agreed on PEs according to mEMBARC criteria. 
Data required to determine PEs using modified Fuchs criteria was also collected. 

Results: Sites reported 462 PEs from 203 patients reported in the CLEAR trial. The 
adjudication panel categorised these exacerbations as: 239 out of 462 (52%) fully 
qualifying mEMBARC PEs (meeting all mEMBARC criteria), 32 out of 462 (7%) 
partially qualifying mEMBARC PEs (≤3 symptoms present for ≥48 h or ≥3 symptoms 
present for <48 h and antibiotics prescribed) and 191 out of 462 (41%) non-
mEMBARC PEs (antibiotics prescribed but symptoms and duration not met). When 
data were classified using modified Fuchs criteria a sensitivity analysis produced 
results that were consistent with the main trial results. 
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Conclusion: PEs are increasingly used as the primary outcome in bronchiectasis 
trials, making accuracy in their identification essential. More rigorous capture of 
exacerbation symptoms and implementation of a standardised and reproducible 
decision-making process, supported by an independent adjudication panel, is 
important for capturing PEs and ensuring the integrity of trial outcomes. 
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Abstract 

Background: Primary ciliary dyskinesia (PCD) is a rare, multigenic disorder of 
impaired mucociliary clearance leading to a spectrum of disease including chronic 
respiratory infection and bronchiectasis. PCD is phenotypically variable causing 
diagnostic challenges. PCD is underdiagnosed, and when it is made, diagnosis is 
often delayed. We describe evidence for use of digital-automated applications 
and/or artificial intelligence (AI) to improve PCD screening, diagnosis and 
characterisation. 

Methods: A systematic literature search (2004-2025) was conducted across PubMed, 
Embase and BioRxiv/MedRxiv (PROSPERO:CRD42024605689) by members of the 
ERS BEAT-PCD Clinical Research Collaboration (CRC). Screening and data 
extraction was performed by two independent reviewers and findings summarised 
qualitatively. In collaboration with the digital health ERS CONNECT CRC network, a 
narrative discussion focused on steps to real-world implementation. 

Results: Of 770 screened abstracts, 73 full-texts were assessed and 28 PCD-relevant 
studies with automated digital and/or AI-driven tools were included in the qualitative 
synthesis. Tools for enhanced ciliary function, ciliary ultrastructure and ciliary 
protein immunofluorescence analysis were presented in 17 studies. 11 papers 
presented tools to screen e-health records for PCD, stratify patients by genotype 
and phenotype, or characterise computed tomography parameters. 
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Conclusions: Tools are available that could improve PCD diagnostic accuracy and 
reduce time-to-diagnosis. Studies were often single-centre, retrospective and of 
small sample size. The development of automated-digital tools or AI-driven tools 
requires representative patient datasets, human expert judgement to interpret and 
continual safety auditing. External validation is paramount before adaptation of 
healthcare systems, with adherence to EU AI Act framework to ensure 
accountability and safeguard against misuse. Simplified tools and philanthropic 
partnerships could facilitate implementation of new systems in resource limited 
settings. 
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Excerpt 

Clinical characteristics: Cystic fibrosis (CF) is a multisystem disease affecting 
epithelia of the respiratory tract, pancreas, intestine, hepatobiliary system, and 
exocrine sweat glands. Morbidities include progressive obstructive pulmonary 
disease with bronchiectasis, recurrent sinusitis and bronchitis, exocrine pancreatic 
deficiency and malnutrition, pancreatitis, gastrointestinal manifestations (meconium 
ileus, rectal prolapse, distal intestinal obstructive syndrome), liver disease, 
diabetes, osteopenia/osteoporosis, male infertility due to hypoplasia or aplasia of 
the vas deferens, and reduced fertility or infertility in some women. By 2025, 95% of 
individuals with CF were eligible for targeted therapies, which has significantly 
altered the long-term course of the disease with a reduced overall disease burden. 
The impact is most evident in fewer hospitalizations, reduced clinic visits, and a 
decreased need for lung transplantation, all of which are associated with improved 
survival. While the CF disease phenotype has overall become less severe and more 
heterogenous in the era of highly effective CF transmembrane conductance 
regulator (CFTR) modulator therapy, pulmonary disease is the major cause of 
morbidity and mortality in CF. 

Diagnosis/testing: The diagnosis of CF is established in a proband with (1) elevated 
immunoreactive trypsinogen on newborn screening, signs and/or symptoms 
suggestive of CF, or family history of CF; AND (2) evidence of an abnormality in 
CFTR function: sweat chloride ≥60 mmol/L on sweat chloride testing, biallelic CFTR 
CF-causing pathogenic variants, or nasal transmembrane epithelial potential 
difference measurement consistent with CF. 

Management: Targeted therapies: CFTR modulator therapy is available for 
individuals with responsive CFTR variants. These should be prescribed and 
managed by a clinician with CF expertise, particularly when initiating therapy. 

Supportive care: Newborns – management by a CF specialist or CF care center; 
airway clearance instruction; encouraging feeding with breast milk; routine 
vaccinations; contact precautions with every clinical encounter; antibiotics for 
bacterial suppression and treatment; nutrition management; pancreatic enzyme 
replacement; nutrient-dense food and supplements; fat-soluble vitamin 
supplements; laxative treatment as needed with surgical management for bowel 
obstruction; salt supplementation as needed. 

After the newborn period – airway clearance; pulmonary treatment (bronchodilator, 
hypertonic saline, dornase alfa, airway clearance, and aerosolized antibiotic); 
standard treatments for pneumothorax or hemoptysis; double lung transplant for 
those with advanced lung disease; routine vaccinations including influenza; contact 
precautions; antibiotics for bacterial suppression and treatment; antibiotics and/or 
surgical intervention for nasal/sinus symptoms; nutrition management; pancreatic 
enzyme replacement; nutrient-dense food and supplements; fat-soluble vitamin 
supplements; laxative treatment as needed with surgical management for bowel 
obstruction; standard treatments for gastroesophageal reflux disease; liver 

https://www.ncbi.nlm.nih.gov/books/NBK1250/


transplant when indicated; management of CF-related diabetes mellitus by an 
endocrinologist; assisted reproductive technologies (ART) for infertility; salt 
supplementation; standard treatments for associated mental health issues. 

Surveillance: Frequent assessment by a CF specialist to monitor for new or 
worsening manifestations; pulmonary function testing frequently after age five 
years; consider chest CT to assess for bronchiectasis every two years or as 
needed; cultures of respiratory tract secretions at least every three months; non-
tuberculosis mycobacterium culture and measurement of serum immunoglobulin E 
annually or as indicated; annual complete blood count with differential; ENT 
assessment as needed; monitor growth and gastrointestinal manifestations at each 
visit; fecal elastase as needed; annual serum vitamin A, D, E, and prothrombin time 
(as a marker of vitamin K); colon cancer screening at least every five years 
beginning at age 40 years (beginning at age 30 years in transplant recipients); 
annual liver function tests; liver ultrasound with Doppler every two years starting at 
age three years; annual measurement of random blood glucose; annual two-hour 
glucose tolerance test beginning at age ten years; dual-energy x-ray absorptiometry 
scan in adolescence in those with risk factors for osteopenia, then every one to five 
years; infertility assessment as needed; annual electrolytes, blood urea nitrogen, 
and creatinine; annual assessment for depression and anxiety. 

Agents/circumstances to avoid: Environmental smoke and inhalants including 
electronic nicotine delivery products, exposure to respiratory infections, and 
dehydration. 

Evaluation of relatives at risk: Sweat chloride testing is recommended for all at-risk 
sibs of a proband to identify as early as possible those who should be referred to a 
CF center for initiation of early treatment. 

Genetic counseling: CF is inherited in an autosomal recessive manner. If both 
parents are known to be heterozygous for a CFTR pathogenic variant, each sib of an 
affected individual has at conception a 25% chance of being affected, a 50% chance 
of being heterozygous, and a 25% chance of inheriting neither of the familial 
pathogenic variants. Heterozygotes may be at increased risk for respiratory 
manifestations and/or pancreatitis. Once the CFTR pathogenic variants have been 
identified in an affected family member, targeted heterozygote testing for at-risk 
relatives and prenatal/preimplantation genetic testing for CF are possible. 

Copyright © 1993-2026, University of Washington, Seattle. GeneReviews is a 
registered trademark of the University of Washington, Seattle. All rights reserved. 
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Abstract 

Background: Roflumilast demonstrated anti-inflammatory activity in COPD. While 
bronchiectasis is also characterised by neutrophilic inflammation, there is a lack of 
evidence on the use of roflumilast in bronchiectasis. 

Methods: An open-label observation study with an exploratory nature was 
conducted in Hong Kong. The primary outcome measure was 24-hour sputum 
volume. The extent of airway inflammation was indicated by sputum leucocyte 
density, pro-inflammatory cytokines and neutrophil elastase. All eligible patients 
were treated with roflumilast, starting at 250 µg daily with possible escalation to 500 
µg daily if tolerated. 

Results: A total of 39 patients were started on roflumilast with 24 (61.5%) completed 
12 weeks of treatment and 9 of them escalated to 500 µg daily. There were no 
significant changes in mean daily sputum volume. The median sputum leucocyte 
density and TNF-α significantly decreased from the recruitment visit to 12 weeks. In 
extrapolatory analyses, patients with a baseline daily sputum volume ≥ 20 mL might 
be more likely to respond with a reduction in sputum volume. 
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Conclusion: Roflumilast treatment in non-CF bronchiectasis could provide anti-
inflammatory effects with a significant reduction in sputum leucocyte density and 
TNF-α level over 12 weeks of treatment. Extrapolatory analyses suggested potential 
benefits in sputum volume reduction among the subgroup with baseline daily 
sputum volume ≥ 20 mL. 

Keywords: Bronchiectasis; neutrophilic inflammation; roflumilast. 

Plain language summary 

An open-label observation study was conducted to assess for the role of roflumilast 
in bronchiectasisRoflumilast treatment resulted in a significant reduction in sputum 
leucocyte density and TNF-α levelSputum volume also significantly decreased 
among the subgroup with baseline daily sputum volume ≥ 20 mL. 
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Abstract 

Objective: To identify barriers and facilitators to the timely detection and optimal 
management of chronic wet cough (CWC) in children from the perspectives of 
carers, across multiple, diverse First Nations Australian communities. 

Study type: Qualitative participatory action research study. 

Setting and participants: Eight Australian communities across three states and 
territories. Semi-structured interviews and focus groups with 167 parents and 
carers of Aboriginal children were conducted between May 2021 and July 2023. 

Main outcome measures: Barriers to and facilitators of detection and management 
of CWC in Aboriginal children in a primary care setting. 

Results: Key barriers identified included inadequate health promotion, the common 
perception that CWC is normal and high turnover among health staff, leading to 
mistrust of newly onboarded health staff. The overarching facilitator identified was 
knowledge dissemination through health promotion, delivered in person by 
Aboriginal health staff using culturally secure resources, supplemented by posters 
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placed in the community and the use of radio and social media. Individual 
communities expressed varied preferences regarding specific health promotion 
methods and designs. Communities valued staff who had spent considerable time 
within the community, allowing for the development of trust and rapport. 

Conclusion: The barriers and facilitators to detecting and managing CWC in 
children were generally consistent across the settings we studied. Implementation 
approaches to facilitate care require tailoring to local settings. Further, to reduce 
identified barriers for the detection and management of CWC in children, the 
incorrect perception that CWC is normal must be addressed and the potential harms 
of staff turnover need to be recognised. 

Keywords: child health; childhood diseases; primary care; respiratory tract 
infections. 

Plain language summary 

The Known: Chronic wet cough (CWC), a symptom of several chronic respiratory 
diseases, is prevalent among First Nations children and can lead to bronchiectasis 
if untreated. The New: Families from eight communities across three states and 
territories identified limited health promotion as a major barrier to health seeking for 
CWC. Families wanted knowledge dissemination through culturally secure health 
promotion tailored to each community. Communities valued and were more likely to 
trust regular (as opposed to transient) health staff. The Implications: Tailored 
approaches that reflect each community's unique characteristics are essential. 
Reducing staff turnover is vital to improve CWC outcomes. 
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