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Abstract

Objective: We aimed to examine the variability of chronic obstructive pulmonary
disease (COPD) exacerbations and mortality, between primary healthcare centres,
and their associations with comorbid diseases and body mass index, during an 8-
year follow-up.

Design: This was a cohort study using multilevel modelling with follow-up from
2014 to 2022. Data came from questionnaires in 2014 and 2022 and medical record
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reviews between 2004 and 2014. The main outcomes were exacerbations in 2022
and mortality by 2022. Exacerbations were defined as any emergency visit, and/or
use of oral steroids or antibiotics due to worsening of COPD symptoms during the
previous 6 months.

Setting: The PRAXIS study included patients at 76 primary healthcare centres in
central Sweden.

Participants: Primary care patients aged <75 years and with a diagnosis of COPD in
their medical records between 2007 and 2010 were included in 2014 (n=1163) and
followed up in 2022 (n=906). There were no other exclusion criteria.

Results: The 809 patients with complete data attended 70 primary care centres.
Multilevel multinomial regression estimated risks of exacerbations and mortality,
calculating relative risk ratios (RRRs) with 95% Cls. The intraclass correlation
coefficient (ICC) quantified the proportion of variance attributed to variability
between centres. The ICC was 0.024, indicating 2.4% of the variation was explained
by differences between centres. Patients with a history of depression in 2014 had an
increased risk of subsequent exacerbations (RRR 1.95, 95% Cl 1.13 to 3.39). For
mortality, there were associations with history of anxiety, RRR 3.71 (95% CI 2.06 to
6.87), or cardiovascular disease, especially chronic heart failure, RRR 2.69 (95% CI
1.36 to 5.33). Body mass index had a U-shaped association with mortality.

Conclusions: The variability between centres was small and patient factors appear
to be of more importance for COPD exacerbations and mortality than differences
between these primary care settings. As expected, pre-existing cardiovascular
disease is associated with future excess mortality risk, but, notably, anxiety may
also be an important risk factor. Individualised care and management of
comorbidity is thus essential among patients in primary care with COPD.

Keywords: Chronic Disease; Epidemiology; Primary Health Care; Respiratory
System.
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Abstract

Palliative care significantly improves the quality of life for individuals with advanced
chronic diseases. However, access in Malaysia remains limited, particularly for
patients with non-malignant conditions such as chronic obstructive pulmonary
disease (COPD). Here, we discuss the barriers and solutions identified through a
nine hour in-person stakeholder workshop to co-develop practical initiatives for
integrating palliative care into the management of severe COPD. Key challenges in
the assessment of severe COPD included limited training in holistic care, resource
constraints, and fragmented care pathways. In management, issues included low
awareness and availability of pulmonary rehabilitation, uncertainty in initiating
palliative care and difficulty accessing opioids, limited provider training, and
patient-level barriers such as stigma and low health literacy. Proposed solutions
included cascade training, decentralised care models, strengthened communication
skills, and integrated care pathways. This workshop highlighted the need for
multidisciplinary training, system-level integration, and culturally responsive care
models to improve palliative access for patients with severe COPD. It also
underscored the importance of policy engagement to address structural barriers
such as opioid regulation and fragmented care. This approach offers a promising
model for capacity building in other resource-limited settings.

Copyright © 2026 by the Journal of Global Health. All rights reserved.
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Abstract

Background: Pulmonary function is linked to cardiovascular disease risk; however,
the underlying mechanisms remain unclear. We aimed to identify protein
biomarkers associated with pulmonary function and examine their impact on
incident chronic obstructive pulmonary disease, coronary heart disease, heart
failure, and all-cause mortality.
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Methods: Data from White and Black Americans in the Atherosclerosis Risk in
Communities study (visit 2: N=11 354, mean age=57 years; visit 5: N=3517, mean
age=75 years), a prospective cohort, were analyzed. Linear regression assessed
associations between protein levels and pulmonary function measures, including
forced expiratory volume in 1 second and forced vital capacity. The impact of the
identified proteins on incident chronic obstructive pulmonary disease, coronary
heart disease, heart failure, and mortality was estimated using logistic regression
and Cox proportional hazards models. Pathway enrichment and Mendelian
randomization explored underlying biological functions and causal effects.

Results: Of 4766 proteins analyzed, 364 were cross-sectionally associated with
forced expiratory volume in 1 second (and forced vital capacity (false discovery
rate<0.05). Ninety-four and 270 proteins had concordant positive and negative
effects, respectively. Five pathways related to pulmonary and cardiac function were
enriched. Of the 364 proteins, 112 were linked to all 4 outcomes, where 86 were
associated with increased risk (odds ratio/hazard ratio [OR/HR], 1.05-1.42) and 26
with reduced risk (OR/HR, 0.69-0.96). Six proteins (STAT3 [signal transducer and
activator of transcription 3], MIC-1 [growth differentiation factor 15], apoA-I|
[apolipoprotein A-ll], TPST1 [protein-tyrosine sulfotransferase 1], integrin a1b1
[integrin alpha-l: beta-1 complex], and BLC [C-X-C motif chemokine 13]) showed
potential inverse causal effects on with forced expiratory volume in 1 second and
forced vital capacity, and integrin alb1 demonstrated consistent inverse
associations with chronic obstructive pulmonary disease, coronary heart disease,
and heart failure risks.

Conclusions: Proteins associated with pulmonary function may influence CVD risk.
Six proteins, including integrin a1b1, represent promising targets for future
interventions.

Keywords: biomarker; forced expiratory volume in 1 second; forced vital capacity;
proteomics; pulmonary function.
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Abstract

Recent studies using computed tomography (CT) have uncovered a high prevalence
of airway mucus plugs in patients with asthma and COPD. These mucus plugs
persist in the same airways for years and often occur in patients without symptoms
of cough and sputum production. Mucus plugs associate strongly with measures of
airflow obstruction and disease morbidity in both asthma and COPD, and they occur
and persist despite treatment with high doses of inhaled and oral corticosteroids.
Thus, airway mucus plugs have emerged as an underappreciated airway pathology
in asthma and COPD and a cause of persistent airflow obstruction and disease
morbidity that can be specifically targeted for treatment. This narrative review
covers the pathobiology of mucus plugs in asthma and COPD with three areas of
emphasis: (i) Prevalence and clinical features; (ii) Mechanisms of formation and
persistence; (iii) Current and emerging treatments.

Copyright ©The authors 2026. For reproduction rights and permissions contact
permissions@ersnet.org.
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Free article
Abstract

Chronic Obstructive Pulmonary Disease (COPD) is a progressive lung disease
characterized by airflow limitation and persistent respiratory symptoms. Small
airway dysfunction (SAD) plays a crucial role in the progression of COPD,
originating in airways less than 2 mm in diameter. Chronic exposure to smoke and
toxins leads to inflammatory remodeling and luminal obstruction, which can be
detected through micro-CT studies before spirometric airflow limitation becomes
apparent. SAD exacerbates COPD by increasing airway resistance and promoting
dynamic airway collapse during exhalation. Clinically, SAD manifests as gas
trapping, hyperinflation, and exercise intolerance, correlating with accelerated lung
function decline. Recent evidence suggests that SAD may represent a potentially
modifiable and clinically meaningful trait in COPD, with management strategies
including extrafine-particle inhalers, smoking cessation, pulmonary rehabilitation,
and emerging biologic approaches. Various measurement methods, including
pulmonary function tests and computed tomography (CT) imaging, are used to
assess SAD. This review focuses on the role of SAD in COPD pathophysiology and
the clinical implications of relevant and easily applicable measurements, such as
FEF25-75%, impulse oscillometry, Pi10, and parametric response mapping (PRM)
and potential treatment modalities of SAD in COPD.

Keywords: COPD; Diagnosis; Lung mechanics; Pathology; Small airway disease;
Treatment.
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Abstract

Chronic airway diseases, including asthma, chronic obstructive pulmonary disease,
bronchiectasis, and cystic fibrosis, are increasingly recognized as heterogeneous
disorders characterized by overlapping pathophysiological mechanisms. Among
these, abnormalities in mucus production, composition, and clearance have been
identified as clinically significant contributors to symptoms, airflow limitation,
exacerbations, and disease progression. Within the "treatable traits" framework,
mucus-related abnormalities represent a distinct, modifiable phenotype that
supports personalized management strategies. This narrative review explores
mucus as a treatable trait across chronic airways diseases, integrating mechanistic
insights with clinical assessment, biomarkers, and current and emerging
therapeutic approaches. We discuss the role of mucus in disease phenotyping, its
impact on morbidity, and the potential of targeted interventions to improve
outcomes. Recognizing mucus as a treatable trait aligns with the principles of
precision medicine and offers a pathway toward individualized therapy beyond
traditional diagnostic labels.
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Abstract

Rationale: Dyspnea is common in smokers with or without chronic obstructive
pulmonary disease. Its multifactorial nature makes it challenging to identify specific
factors causing dyspnea in smokers with and without chronic obstructive
pulmonary disease.

Objectives: The study aims to identify associations between clinical history,
spirometry, and computed tomography findings related to dyspnea in smokers, and
to develop and compare dyspnea models using different variable combinations.

Methods: Dyspnea was defined as a self-reported modified Medical Research
Council dyspnea scale score 2 2. Participants from the COPDGene Study dataset
were utilized and split into training and testing samples (80%/20%) to develop and
validate a predictive model. The ECLIPSE Study was used for external validation.
Bivariable and multivariable logistic regression analyses were used to examine
factors associated with dyspnea. Predictive models were developed using Elastic
Net.
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Main Results: The final prediction model demonstrated good predictive
performance, achieving an area under the curve of 0.85 in the test set and 0.80 in
the external dataset. We confirmed prior associations with dyspnea and identified
novel interactions of multiple risk factors with chronic obstructive pulmonary
disease severity.

Conclusions: Dyspnea in smokers with and without chronic obstructive pulmonary
disease can be predicted with high accuracy using a model that utilizes clinical
history, spirometry, and chest CT imaging. To make accurate predictions, data from
at least two of the three variable domains (clinical history, spirometry, or chest CT
imaging) was required.

Supplementary Information: The online version contains supplementary material
available at 10.1007/s00408-026-00871-5.

Keywords: Machine learning; Quantitative chest computed tomography; Spirometry.
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Abstract

Aims: To evaluate whether discharge neutrophil-to-lymphocyte ratio (NLR) and its
in-hospital trajectory predict 30-day outcomes after acute decompensated heart
failure (ADHF) hospitalization, and to compare discharge NLR with admission NLR
and with serial NLR measurement.

Methods: Retrospective cohort of 6,784 ADHF discharges (2007-2017; median age
78 [IQR 69-85] years; 48.8% women). Patients were classified by discharge NLR (<5
vs 25) and by NLR trajectory (low—low, low—high, high—low, high—high). Primary
endpoints were 30-day all-cause readmission and 30-day all-cause mortality.
Multivariable Cox models adjusted for age, sex, anemia, chronic kidney disease,
diabetes, ischemic heart disease, atrial fibrillation, peripheral vascular disease, and
COPD. Discrimination was assessed using AUCs from adjusted logistic models.

Results: High discharge NLR (25) was present in 2,258/6,784 (33.3%). Event rates
were higher with high vs low discharge NLR for readmission (25.5% vs 19.7%,
p<0.001) and mortality (7.8% vs 2.8%, p<0.001). High discharge NLR was
independently associated with readmission (HR 1.21, 95% CI 1.05-1.40, p=0.007) and
mortality (HR 1.92, 95% CI 1.46-2.53, p<0.001). Trajectory further stratified risk:
high—high had the greatest risk (readmission HR 1.42, 95% CI 1.25-1.62, p<0.001;
mortality HR 3.42, 95% CI 2.53-4.62, p<0.001); low—high was also high-risk
(readmission HR 1.46, 95% CI 1.20-1.77, p<0.001; mortality HR 3.05, 95% CI 2.00-4.65,
p<0.001). High—low showed reduced but residual risk vs low—low (readmission HR
1.07, 95% CI 0.93-1.23, p=0.321; mortality HR 1.52, 95% CI 1.06-2.16, p=0.021).
Discharge NLR outperformed admission NLR (mortality AUC 0.731 vs 0.705;
readmission AUC 0.573 vs 0.564). Serial NLR added minimal discrimination beyond
discharge NLR alone (mortality AUC 0.736 vs 0.734; readmission AUC 0.571 for
both).

Conclusions: Discharge NLR is an independently prognostic, routinely available
biomarker for 30-day readmission and mortality after ADHF. Persistently elevated or
rising NLR identifies patients at highest short-term risk, while normalization
attenuates but does not eliminate risk. A single discharge measurement performs
comparably to serial assessment, supporting practical integration of discharge NLR
into risk-stratified follow-up, including in resource-limited settings.

Keywords: 30-Day Mortality; 30-Day Readmission; Acute Decompensated Heart
Failure; Discharge Biomarkers; Neutrophil-to-Lymphocyte Ratio.
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Abstract

Objective: To assess the influence of comorbid interstitial lung abnormalities (ILA),
lung fibrosis (LF), and interstitial lung disease (ILD) on clinical characteristics and
in-hospital outcomes in acute exacerbations of chronic obstructive pulmonary
disease (AECOPD).

Methods: In this retrospective cohort study, AECOPD patients were stratified by
ILA, LF, or ILD status. Multivariable regression analyzed associations with
outcomes, including in-hospital mortality, ICU admission, ventilation use, 30-day
readmission, and length of stay (LOS). Subgroup and sensitivity analyses assessed
robustness.

Results: Among 11,457 AECOPD patients, 33.1% had ILA, 25.9% had LF, and 5.0%
had ILD. After multivariable adjustment for potential confounders, the presence of
ILA, LF, or ILD was not independently associated with in-hospital mortality (ILA:
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aOR 0.93, 95% C1 0.75-1.14; LF: aOR 0.87, 95% CI 0.70-1.10; ILD: aOR 1.04, 95% CI
0.70-1.53). All conditions significantly increased ICU admission and noninvasive
ventilation use but reduced invasive ventilation use.

Conclusions: While not independent mortality predictors, ILA/LF/ILD signify greater
disease severity and resource utilization during AECOPD, evidenced by higher ICU
needs yet paradoxically lower invasive ventilation, a pattern that might be attributed
to distinct pathophysiology and clinical management goals in this complex
subgroup. This underscores clinical heterogeneity and necessitates tailored
management and goals-of-care discussions for this high-risk subgroup.

Keywords: Chronic obstructive pulmonary disease; exacerbation; in-hospital
mortality; interstitial lung abnormality; interstitial lung disease; lung fibrosis.

Supplementary info
MeSH termsExpand

Full text links

"Multimorbidity”"[Mesh Terms] OR
Multimorbidity[Text Word]
1
Am J Health Promot

. 2026 Feb 19:8901171261424683.
doi: 10.1177/08901171261424683. Online ahead of print.

Multimorbidity Patterns and Obesity Among Americans Turning Forty

Xinyu Zhu 1, Rebecca Jones-Antwi 2, Solveig A Cunningham 24

Affiliations Expand
« PMID: 41711311

« DOI: 10.1177/08901171261424683

Abstract

PurposeTo identify multimorbidity patterns among U.S adults entering their
40s.DesignCross-sectional analysis of cohort data.Setting and SampleData are from
the National Longitudinal Study of Youth 1979, a nationally representative cohort
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born between 1957-1964 (n = 8104) who were followed from adolescence into
adulthood; this analysis used data collected when participants entered their 40s
(1998-2006).Measures and AnalysisParticipants self-reported whether they had ever
been diagnosed with each of 7 chronic conditions: hypertension, diabetes, non-skin
cancers, chronic lung disease, heart disease, mental disorders, and arthritis or
rheumatism. We used latent class analysis to identify multimorbidity patterns.
Multimorbidity was defined as 22 diagnosed conditions and obesity as body mass
index 230 kg/m? from self-reported height and weight. We used multinomial survey-
adjusted logistic regressions to examine associations between obesity and disease
clusters.ResultsAt mean age of 41y, 10.8% of adults in the U.S. had multimorbidity;
26.3% had obesity. Three patterns emerged: healthy (<1 disease), an arthritis-mental
health conditions-dominated cluster (5.6%) and a hypertension-diabetes-

dominated cluster (2.4%). People with obesity had 5 times higher odds of having

a hypertension-diabetes-dominated cluster (OR = 5.2, 95%CI: 3.2-8.5) and double the
odds of having an arthritis-mental health conditions-dominated cluster (1.7, 1.2-2.2)
compared to normal-weight individuals.ConclusionAmong U.S. adults in their 40s,
multimorbidity clusters were dominated by arthritis-mental health and hypertension-
diabetes; both disproportionately affected individuals with obesity.

Keywords: chronic disease; early midlife; latent class analysis; multimorbidity;
obesity.
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« DOI: 10.1542/peds.2025-073008
Abstract

Objectives: The objective of this study was to distinguish empirical classes among
children with complex chronic conditions (CCCs) and to assess whether such
classes can predict future health care use.

Methods: We analyzed claims data from children aged 1 to 18 years with a CCC who
were continuously enrolled in a 10-state Medicaid database from 2017 to 2019. We
performed a latent class analysis using demographic factors, clinical
characteristics, and health care use patterns in 2017 and assessed the ability of the
classes to differentiate health care spending and use in 2018 to 2019 using negative
binomial and logistic regression.

Results: We included 185 672 children with a CCC (52% male; median [IQR] age: 11
[5, 15] years). Eight indicator variables led to a 3-class solution (entropy = 0.83):
Class 1 (9.1% of the cohort) was characterized by high neuro-disability, high
technology dependence, and high multimorbidity; Class 2 (14.8%) had high neuro-
disability and low technology dependence; and Class 3 (76.0%) had low neuro-
disability and low technology dependence. Compared with children in Class 3, total
spending in 2017 to 2018 was increased among both Class 1 and Class 2 (total
spending rate ratio [RR] 6.9 [95% CI: 6.7-7.0] and RR 2.5 [95% CI: 2.5-2.6],
respectively). The largest categories of subsequent spending were for inpatient care
and outpatient specialist services among individuals in Class 1 and for outpatient
drugs, outpatient specialists, and mental health for those in Class 2.

Conclusions: Children with CCCs can be categorized into meaningful classes based
on readily available data with different patterns of future health care use and costs.

Copyright © 2026 by the American Academy of Pediatrics.
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Abstract

Aim: To define preschool wheeze profiles to 4-years, identify their early life
associations, and impact on wheeze risk at 9-years.

Methods: A latent class analysis of eight wheeze responses (1 month-4 years) and
two severity markers (respiratory presentation to emergency department and
wheeze with shortness of breath) using data from a pre-birth prospective cohort
study. Relative risk ratios (RRR) with 95% confidence intervals were calculated
using multinomial logistic regression to examine associations between early life
risk factors and wheeze at 9-years.

Results: Four distinct preschool wheeze profiles were identified: "never/infrequent”
with minimal wheeze (n = 538), "early persistent" wheeze from 3 months to 4 years
(n = 83), "transient” from 6 to 18 months (n = 263) and "late-onset" from 18 months
to 4 years (n = 148). Relative to "never/infrequent”, maternal asthma history was
associated with increased risk of all adverse wheeze profiles, the highest for "early
persistent” wheeze [RRR 5.06; 2.96-8.67]. Breastfeeding at 6 months decreased the
risk of "early persistent” wheeze [RRR 0.53; 0.31-0.90] and at 12 months protected
against all adverse wheeze profiles. Eczema, food allergy, aeroallergen and food
sensitisation all increased the risk of "early persistent” and "late-onset" wheeze.
"Early persistent” [RRR 7.25; 3.92-13.42] and "late-onset” [RRR 3.93; 2.24-6.89]
wheeze profiles were associated with increased risk of wheeze at 9-years.

Conclusions: Early life exposures and atopy measures had distinct associations
with data-derived preschool wheeze profiles. Maternal asthma and the absence of
breastfeeding emerged as unifying risk factors. Investigation of the underlying
mechanistic pathways is required to inform novel primary prevention strategies.

Keywords: allergic sensitisation; birth cohort; latent class analysis; preschool
wheeze; risk factors.
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Abstract

Background: The pan-immune-inflammation value (PIV) is a novel biomarker
developed to evaluate systemic immune-inflammatory status.Although its predictive
utility has been developed in multiple medical contexts, its applicability to asthma-
related outcomes remains uncertain and warrants further investigation.

Methods: This investigation examined data collected through the National Health
and Nutrition Examination Survey (NHANES) from 1999 to 2018. Multifactorial Cox
regression analysis served to evaluate the link between PIV and all-cause mortality
(ACM) in individuals with asthma. The investigation utilized Kaplan-Meier survival
curves to display survival patterns across PIV quartiles. Restricted cubic spline
regression helped investigate the link between PIV and asthma-related ACM. The
investigation incorporated subgroup analyses to identify potential effect modifiers,
while sensitivity analyses confirmed the reliability of the results.

Results: The investigation involved 5,776 asthmatic individuals aged 20 to 80

years. The comprehensive adjusted analysis (Model 3) indicated that Participants in
the highest quartile of log1o(PIV) had a 55.9% higher risk of all-cause mortality
compared to those in the lowest quartile (HR = 1.559, 95% CI: 1.131-2.149).The dose-
response evaluation demonstrated a linear link between PIV and asthma-related
ACM (P for overall trend <0.001; P for nonlinearity = 0.052). Subgroup analysis
identified a significant interaction with smoking status (P = 0.005), while no notable
interactions were detected in other subgroups (P >0.05).
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Conclusion: Rising PIV is linearly and independently associated with elevated all-
cause mortality in adults with asthma.These findings suggest that PIV may have
potential utility in risk stratification. Further research is needed to confirm its
prognostic value.

Keywords: NHANES; asthma; cohort study; pan-immune-inflammation value.
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Abstract

Objective: This systematic review and meta-analysis aims to systematically evaluate
the efficacy of weight management interventions for improving pulmonary function,
asthma control, asthma-specific quality of life, and leptin levels in obese children
and adolescents with asthma.

Data sources: Randomized controlled trials (RCTs) and single-group pretest-
posttest designs (SGPPDs) were systematically retrieved from six databases
(PubMed, Cochrane Library, Web of Science, Embase, CNKI, Wanfang) and three
trial registries from inception to September 26, 2024.
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Study selections: The analysis included studies involving obese pediatric patients
with asthma who underwent weight management interventions. Nine studies met
the inclusion criteria after screening. Risk of bias was assessed using ROB 2.0 for
RCTs and JBI tools for SGPPDs.

Results: Meta-analysis of RCTs revealed significant improvements in FEV1% (MD =
4.53, 95% CI: 3.51-5.55) and FVC% (MD = 4.91, 95% ClI: 4.15-5.67) following weight
management interventions. Asthma Control Test (ACT) and Pediatric Asthma-
specific Quality of Life Questionnaire (PAQLQ) scores increased by 1.41 (95%

Cl: 1.11-1.71) and 0.46 (95% CI: 0.07-0.85), respectively. Leptin levels showed a
decreasing trend but lacked statistical significance. SGPPD results were similar to
RCT findings but with higher heterogeneity. Peter's regression indicated no
publication bias (P > 0.05), and sensitivity analysis supported the stability of effect
sizes.

Conclusion: Weight management positively impacts pulmonary function, asthma
control, and asthma-specific quality of life in obese pediatric asthma patients, while
its effect on leptin levels requires further exploration. This study provides critical
evidence for weight management strategies.

Keywords: adolescents; asthma; children; meta-analysis; obesity; weight reduction.
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Abstract

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

Copyright ©The authors 2026. For reproduction rights and permissions contact
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Abstract

Recent studies using computed tomography (CT) have uncovered a high prevalence
of airway mucus plugs in patients with asthma and COPD. These mucus plugs
persist in the same airways for years and often occur in patients without symptoms
of cough and sputum production. Mucus plugs associate strongly with measures of
airflow obstruction and disease morbidity in both asthma and COPD, and they occur
and persist despite treatment with high doses of inhaled and oral corticosteroids.
Thus, airway mucus plugs have emerged as an underappreciated airway pathology
in asthma and COPD and a cause of persistent airflow obstruction and disease
morbidity that can be specifically targeted for treatment. This narrative review
covers the pathobiology of mucus plugs in asthma and COPD with three areas of
emphasis: (i) Prevalence and clinical features; (ii) Mechanisms of formation and
persistence; (iii) Current and emerging treatments.

Copyright ©The authors 2026. For reproduction rights and permissions contact
permissions@ersnet.org.
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Abstract

Objective: Tezepelumab, a monoclonal antibody targeting thymic stromal
lymphopoietin (TSLP), is effective in treating severe asthma. However, the factors
predicting the therapeutic efficacy of tezepelumab remain unclear. This study
examined the background and serum cytokine levels of patients with severe asthma
who were treated with tezepelumab to identify the factors that predict therapeutic
efficacy.

Methods: Eighteen patients with severe asthma who received tezepelumab were
enrolled in this small cohort. Blood tests, pulmonary function tests, and
questionnaires were administered at baseline and after 1, 2, 4, 6, and 12 months of
treatment. Responders, i.e., participants with a Global Evaluation of Treatment
Effectiveness score of "good" or "excellent" 4 months after treatment initiation,
were included in the analysis.

Results: There were twelve responders and six non-responders. Responders were
older than non-responders, and treatment was significantly more effective in
patients with type 2 asthma than in those with non-type 2 asthma. At baseline,
responders had significantly lower levels of PDGF-BB and ST2/IL-33R than non-
responders (PDGF-BB: responders, 7802.4 *+ 1658.8 pg/mL, non-responders, 9530.0
+1498.5 pg/mL, p = 0.048; ST2/IL-33R: responders, 13732.8 * 4472.3 pg/mL, non-
responders, 22168.5 * 5699.3 pg/mL, p = 0.003).

Conclusions: Tezepelumab was more effective in older patients with type 2 asthma
than in those with non-type 2 asthma. Furthermore, baseline serum ST2/IL-33R
levels, a potential target for new asthma treatments, may be useful in predicting the
efficacy of tezepelumab. However, larger studies are needed to validate our
findings.

Keywords: PDGF-BB; ST2/IL-33R; Tezepelumab; asthma; biological agent; cytokine;
thymic stromal lymphopoietin.
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Mucus as a Treatable Trait in Chronic Airway Diseases
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Abstract

Chronic airway diseases, including asthma, chronic obstructive pulmonary disease,
bronchiectasis, and cystic fibrosis, are increasingly recognized as heterogeneous
disorders characterized by overlapping pathophysiological mechanisms. Among
these, abnormalities in mucus production, composition, and clearance have been
identified as clinically significant contributors to symptoms, airflow limitation,
exacerbations, and disease progression. Within the "treatable traits" framework,
mucus-related abnormalities represent a distinct, modifiable phenotype that
supports personalized management strategies. This narrative review explores
mucus as a treatable trait across chronic airways diseases, integrating mechanistic
insights with clinical assessment, biomarkers, and current and emerging
therapeutic approaches. We discuss the role of mucus in disease phenotyping, its
impact on morbidity, and the potential of targeted interventions to improve
outcomes. Recognizing mucus as a treatable trait aligns with the principles of
precision medicine and offers a pathway toward individualized therapy beyond
traditional diagnostic labels.
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Objective: Recent advancements in biologic therapies have revolutionized the
treatment landscape for allergic asthma, with a focus on improving patient
outcomes through targeted immune modulation. The objective here is to synthesize
contemporary clinical evidence, explore criteria for optimal patient selection,
examine safety considerations, and highlight future therapeutic directions in
managing severe allergic asthma.

Data sources: A systematic literature search was conducted across major medical
databases including PubMed, Embase, and Cochrane up to 2025. The search
prioritized randomized controlled trials, meta-analyses, and real-world studies
involving biologic agents targeting immunoglobulin E (IgE) and key type 2
inflammatory pathways, reflecting the most current therapeutic innovations.

Study selection: Research articles were selected based on relevance to efficacy,
safety, and personalized application of biologic agents such as omalizumab, the IL-
5 antagonists, dupilumab, and tezepelumab in allergic asthma. Particular emphasis
was placed on biomarkers that guide precision medicine and phenotypic-driven
management.

Results: Evidence indicates that biologic therapies significantly reduce asthma
exacerbations, hospital admissions, and reliance on systemic corticosteroids, while
enhancing lung function and quality of life. Utilizing biomarkers such as eosinophil
counts, serum IgE, and fractional exhaled nitric oxide (FeNO) optimizes therapeutic
response. Despite their transformative role, challenges persist in accessibility, cost,
and long-term safety data. Emerging therapies and combination strategies promise
further advancement.

Conclusion: Biologic agents targeting type 2 inflammation represent a paradigm
shift in allergic asthma treatment. Personalized medicine approaches maximize
clinical benefits, though continued research is essential to refine patient selection
criteria, address disparities, and extend therapeutic options.

Keywords: Allergic asthma; Anti-IgE; Asthma exacerbations; Biologic therapies;
Biomarkers; Dupilumab; IL-5 antagonists; Patient selection; Personalized medicine;
Safety profile; Tezepelumab; Type 2 inflammation.
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Abstract

Background: Asthma remission is a feasible treatment goal. However, remission
definitions vary, and predictive biomarkers remain underexplored.

Methods: We conducted a post hoc analysis of ATLANTIS (NCT02123667), a
multinational prospective study including 684 adult asthmatics. Remission was
defined by 3-component (3C) and 4-component (4C) criteria. 3C remission included:
(1) ACQ-6 < 1.5, (2) no maintenance oral corticosteroids, (3) no exacerbations. An
absolute decline < 10% in pre-bronchodilator FEV1% predicted, was added for the
4C definition. Multivariate logistic regression identified remission predictors. A
novel Low Disease Activity (LDA) score was developed using factor analysis of five
clinical variables (ACQ-6, FeNO, BEC, and FEV+) including an innovative small
airways dysfunction questionnaire tool (SADT). Nasal transcriptomics were
analysed for differential gene expression and pathway enrichment and were
replicated in U-BIOPRED (NCT01976767) using sputum transcriptomics. U-BIOPRED
was included only to study omics replication of remission pathways identified in
ATLANTIS.

Findings: Remission occurred in 48% (3C) and 45% (4C) of patients. Predictors
included male sex, better lung function, fewer previous exacerbations, and higher
SADT (fewer small airways symptoms). LDA identified milder disease and was
associated with remission [OR 3C 4.43 (2.80, 7.10) and 4C 3.46 (2.23, 5.43)],
improved QoL [OR 2.07 (1.65, 2.60)], and fewer future exacerbations [OR 0.43 (0.22,
0.85)]. Transcriptomic analyses revealed remission-associated upregulation of
interleukin 4/13 signalling and downregulation of coagulation pathways, in both
ATLANTIS and U-BIOPRED.

Interpretation: SAD was associated with reduced asthma remission. A novel LDA
tool demonstrated clinical utility in stratifying prospective asthma risk. Key
immunologic and haemostatic pathways may underpin remission, offering potential
targets for future intervention.
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Abstract

Introduction: Asthma is a chronic and heterogeneous airway disease in which
epithelial-derived cytokines - TSLP, IL-33, and IL-25-act as upstream drivers of
inflammation. Over the past decade, these alarmin cytokines have become key
therapeutic targets, leading to the development of a new generation of biologics
designed to intervene early in the inflammatory cascade.

Areas covered: This review discusses findings from Phase | and Il clinical trials
investigating anti-alarmin therapies, including monoclonal antibodies and novel
delivery platforms targeting TSLP, IL-33, and IL-25. A comprehensive literature
search was conducted across PubMed, ClinicalTrials.gov, and recent conference
proceedings to summarize safety, pharmacokinetic, and efficacy outcomes, as well
as emerging biomarkers and genetic insights related to treatment response.

Expert opinion: Early-phase studies confirm that alarmin blockade is safe,
biologically relevant, and efficacious for improving airway inflammation across
multiple asthma phenotypes. TSLP inhibition is an approved and clinically available
therapy, while IL-33 and IL-25 remain in earlier development. Future progress will
rely on optimized airway-focused dosing strategies such as biomarker-guided
patient selection and genetic profiling, to achieve optimal personalized therapy.
Anti-alarmin biologics are poised to redefine asthma management by addressing
inflammation at the epithelial origin of common asthma triggers and advancing
clinical care toward precision medicine.
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Abstract

Background: The role of inhaled/nebulised ipratropium bromide (IB) in asthma is
unclear.

Aims: To assess the efficacy and safety of inhaled/nebulised IB for asthma
management in children.
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Methods: We searched MEDLINE, EMBASE, CINAHL, the Cochrane Central Register
of Controlled Trials and the Web of Science until July 2024. We included
randomised controlled trials (RCTs) and followed international guidelines for
reporting systematic reviews. Outcomes included morbidity, escalation of care,
length of hospital stay, mortality, adverse events and lung function.

Results: We included 24 studies (total participants n=3238). The hospitalisation rate
(risk ratio (RR) 0.84, 95% CI1 0.70 to 1.00, I’ 30%), hospital stay in hours (MD 1.75,
95% CI -0.87 to 4.36, I' 15%) and paediatric intensive care (PICU) admission (RR 0.91,
95% C1 0.35 to 2.32, I’ 0%) were similar. The hospitalisation rate was lower in
patients who received IB nebuliser (RR 0.76, 95% Cl 0.64 to 0.90, I’ 0%).The asthma
severity score was significantly better in the IB group (MD -0.38, 95% CI -0.63 to -
0.12, 12 59%). No serious adverse events were reported.

Conclusion: This review found high-certainty evidence that the IB nebuliser leads to
a lower hospitalisation rate. However, when inhaled/nebulised IBs were analysed
together, the hospitalisation rate was similar, with moderate certainty evidence. IB
improved asthma clinical scores, with low certainty evidence. No difference was
reported in other prespecified outcomes.Considering the current evidence and
safety profile, inhaled/nebulised IB needs to be considered as an additional
treatment for acute asthma exacerbation.

Prospero registration number: CRD42023405023.

Keywords: Child Health; Emergency Care; Intensive Care Units, Paediatric;
Paediatric Emergency Medicine; Paediatrics.

© Author(s) (or their employer(s)) 2026. No commercial re-use. See rights and
permissions. Published by BMJ Group.

Conflict of interest statement
Competing interests: None declared.
Supplementary info

Publication types, MeSH terms, SubstancesExpand

“rhinitis"[MeSH Terms] OR rhinitis[Text Word]

Review

Curr Allergy Asthma Rep

. 2026 Feb 21;26(1):15.

doi: 10.1007/s11882-026-01256-7.

Standardization of Nasal Cytology: An Expert-based Delphi Consensus

Alberto Macchi12, Matteo Gelardi2, Massimo Landi 4, Giulia Gramellini 2, Rossana
Giancaspro 2, Liliana Nappi &, Clara Imperatore Z, Corso Bocciolini g, Veronica



https://pubmed.ncbi.nlm.nih.gov/41721147/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Macchi+A&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gelardi+M&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Landi+M&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gramellini+G&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Giancaspro+R&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Giancaspro+R&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Nappi+L&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Imperatore+C&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bocciolini+C&cauthor_id=41721147
https://pubmed.ncbi.nlm.nih.gov/?term=41721147%2C41250898&filter=dates.2026%2F2%2F18-2026%2F2%2F22&show_snippets=off&sort=date&format=abstract&size=200#search-result-1-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Seccia+V&cauthor_id=41721147

Seccia?, Piero Pecoraro 19, Flavio Arnone 11, Valentina Rossi 12, Enrico Heffler 1214; all
AICNA members
Affiliations Expand

e PMID: 41721147

« DOI: 10.1007/s11882-026-01256-7
No abstract available
Keywords: Cytotypes; Delphi; Methodology; Nasal cytology; Non-allergic rhinitis.
Conflict of interest statement
Declarations. Human and Animal Rights and Informed Consent: This article does
not contain any studies with human or animal. Competing Interests: The authors
declare no competing interests.

o 17 references
Supplementary info
Publication typesExpand
Full text links

(UNIMORE@® |

Proceed to details

Cite

2

Randomized Controlled Trial

Br J Dermatol

. 2026 Feb 18;194(3):441-449.

doi: 10.1093/bjd/ljaf414.

Evaluation of antenatal prebiotic intake in infants at risk of atopy: the double-blind
PREGRALL randomized clinical trial

Sébastien Barbarot 12, Héléne Aubert 2, Marion Boivin 2, Aurore Foureau 2, Annabel
Maruani 4, Catherine Droitcourt 2, Juliette Mazereeuw-Hautier &, Elodie Faurel-

Paul Z, Aurélie Le Thuaut, Martine Tching-Sin 2, Vincent Dochez 1%, Carole
Brosseau !, Marie Bodinier 11
Affiliations Expand

« PMID: 41250898

« DOI: 10.1093/bjd/ljaf414
Abstract
Background: New primary preventive therapeutic strategies for atopic dermatitis
(AD) are needed. Atopic diseases are associated with disrupted gut microbial
balance in early life, suggesting that optimizing microflora through intervention
could improve health. Prebiotics, which are immunomodulatory sugars, promote
gut microbiota diversity. Most clinical trials focus on improving postnatal infant gut
colonization, but prenatal life is crucial for establishing tolerance mechanisms.
Preclinical studies indicate that maternal intake of galacto-oligosaccharide
(GOS)/inulin prebiotics decreases the risk of food allergy in offspring.
Objectives: To determine whether antenatal prebiotic intake prevents AD in children
at high risk of atopy.
Methods: The multicentre double-blind randomized PREGRALL clinical trial ran
from February 2018 to April 2023 (ClinicalTrials.gov NCT03183440). The follow-up
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period extended from 20 weeks of amenorrhoea in pregnant women to their infants
reaching 1 year of age. Women with a physician-diagnosed history of atopy
(asthma, allergic rhinitis, AD or food allergy) were selected for inclusion. The
women were randomized to daily prebiotic GOS/inulin (n = 188) or placebo
(maltodextrin; n = 188 participants) intake from 20 weeks' gestation until delivery.
The first outcome was the occurrence of AD at 1 year in children at risk of the
disease. Secondary endpoints included AD severity, quality of life, prebiotic
tolerance and the prevalence of other atopic diseases.

Results: Of 376 pregnant women included in the trial, prebiotic supplementation did
not prevent AD at 1 year (intention-to-treat population odds ratio 1.01, 95%
confidence interval 0.59-1.74; P = 0.97) or reduce disease severity in their children.
Subgroup analyses by breastfeeding status or delivery mode revealed no
differences. No effects on allergen sensitization or food allergies were found.
Conclusions: We found no evidence that maternal intervention with prebiotics
protects against AD at 1 year of age in infants at risk of allergic diseases.

Plain language summary

Atopic dermatitis is a skin condition that causes skin to become red, itchy and
inflamed. It is also known as eczema. The condition affects 1 in 5 children
worldwide. In France, a team of specialists at a number of university hospitals ran a
clinical trial called ‘PREGRALL’. The trial was designed to find out whether giving
pregnant women daily prebiotics could lower the chances of eczema in their babies.
Between February 2018 and April 2023, 376 pregnant women who had asthma, hay
fever, eczema or food allergies were split into two groups. From 20 weeks of
pregnancy until they gave birth, women in one group took the prebiotic mix each
day. A prebiotic is a type of dietary fibre that feeds good bacteria in the gut. Women
in the other group took a harmless dummy drug (‘placebo’) that looked the same as
the prebiotic. Neither the doctors nor the mothers knew who was taking the
prebiotic or the placebo. When the babies were 1 year old, doctors checked how
many had eczema, how severe it was and whether they had any other allergies. We
found there was no difference. Babies whose mothers had taken prebiotics when
they were pregnant developed eczema just as often and just as severely as those
whose mothers had taken the placebo. There were also no changes in food allergies
or skin test reactions. Our findings suggest that taking prebiotics during pregnancy
alone does not prevent eczema in babies at high risk of the condition. Future
studies will need to explore a combination of strategies to find effective ways to
prevent eczema before it starts.
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Abstract

Recent studies using computed tomography (CT) have uncovered a high prevalence
of airway mucus plugs in patients with asthma and COPD. These mucus plugs
persist in the same airways for years and often occur in patients without symptoms
of cough and sputum production. Mucus plugs associate strongly with measures of
airflow obstruction and disease morbidity in both asthma and COPD, and they occur
and persist despite treatment with high doses of inhaled and oral corticosteroids.
Thus, airway mucus plugs have emerged as an underappreciated airway pathology
in asthma and COPD and a cause of persistent airflow obstruction and disease
morbidity that can be specifically targeted for treatment. This narrative review
covers the pathobiology of mucus plugs in asthma and COPD with three areas of
emphasis: (i) Prevalence and clinical features; (ii) Mechanisms of formation and
persistence; (iii) Current and emerging treatments.
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Plain language summary

This JAMA Insights discusses the epidemiology, transmission, and risk factors for
pertussis, also referred to as whooping cough, in adults.
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Abstract

Chronic airway diseases, including asthma, chronic obstructive pulmonary disease,
bronchiectasis, and cystic fibrosis, are increasingly recognized as heterogeneous
disorders characterized by overlapping pathophysiological mechanisms. Among
these, abnormalities in mucus production, composition, and clearance have been
identified as clinically significant contributors to symptoms, airflow limitation,
exacerbations, and disease progression. Within the "treatable traits" framework,
mucus-related abnormalities represent a distinct, modifiable phenotype that
supports personalized management strategies. This narrative review explores
mucus as a treatable trait across chronic airways diseases, integrating mechanistic
insights with clinical assessment, biomarkers, and current and emerging
therapeutic approaches. We discuss the role of mucus in disease phenotyping, its
impact on morbidity, and the potential of targeted interventions to improve
outcomes. Recognizing mucus as a treatable trait aligns with the principles of
precision medicine and offers a pathway toward individualized therapy beyond
traditional diagnostic labels.
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Abstract

Objectives: Eosinophilic bronchiectasis is defined by a blood eosinophil count
(BEC) 2300 cells/uL, but blood eosinophils imperfectly reflect airway eosinophilic
inflammation. Here, we investigated the relationship between eosinophilic airway
inflammation, blood eosinophils and clinical severity in bronchiectasis and explored
the phenotype associated with eosinophilic bronchiectasis.

Methods: Sputum from 180 patients with stable CT-confirmed bronchiectasis was
utilised to investigate airway levels of eosinophil proteins (eosinophil peroxidase
(EPX), eosinophil derived-neurotoxin (EDN), eosinophil cationic protein (ECP),
major basic protein (MBP) and Galectin-10 (Gal-10)) using a novel stable isotope
dilution liquid chromatography-tandem mass spectrometry (LC-MS/MS) assay. To
profile eosinophilic bronchiectasis, a nested analysis of patients with BEC <150
cells/pL (n=52) and 2300 cells/pL (n=49) was conducted.

Results: Sputum concentrations of Gal-10, ECP and EDN were weakly but
significantly associated with radiological severity, FEV1 and sputum culture
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positivity for Pseudomonas aeruginosa. Airway eosinophil protein concentrations
did not associate with exacerbation frequency. Total eosinophil protein
concentration moderately correlated with BECs (r=0.33 95% CI 0.14 to 0.49,
p=0.0007). Nested analysis revealed increased sputum PCR-positivity for P.
aeruginosa (26.7% vs 7.7%, p=0.033) and an increased frequency of patients
showing signs of Aspergillus sensitisation (defined as Aspergillus-specific IgE
titres >0.35 kUAIL, 24.5% vs 3.8%) in eosinophilic bronchiectasis. Sputum
inflammatory biomarkers and clinical parameters did not differ between groups.

Conclusions: LC-MS/MS can detect eosinophilic inflammation within bronchiectasis
sputum. Weak associations between elevated airway eosinophil proteins,
bronchiectasis severity and P. aeruginosa infection were observed. Direct
measurement of eosinophilic airway inflammation provides additional information in
addition to BECs. Eosinophilic bronchiectasis associated with P.

aeruginosa infection and Aspergillus sensitisation.

Keywords: Bronchiectasis; Eosinophil Biology.
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