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Abstract 

Background: Interstitial lung abnormalities (ILAs) are associated with increased mortality. 

It is unclear whether multimorbidity accounts for the mortality association or how strongly 

ILA is associated with mortality relative to other common age-associated diseases. We 

determined the association of ILA with all-cause mortality adjusted for multimorbidity, 

compared mortality associated with ILA and prevalent cardiovascular disease (CVD), 

diabetes mellitus, chronic kidney disease, chronic obstructive pulmonary disease and 

cancer and also determined the association between ILA and these diseases. 

Methods: We measured ILA (none, indeterminant, definite) using blinded reads of CT 

images, prevalent chronic diseases and potential confounders in two observational 

cohorts, the Framingham Heart Study (FHS) (n=2449) and Age, Gene/Environment 

Susceptibility - Reykjavik Study (AGES-Reykjavik) (n=5180). We determined associations 

with mortality using Cox proportional hazards models and between ILA and diseases with 

multinomial logistic regression. 

Results: Over a median (IQR) follow-up of 8.8 (1.4) years in FHS and 12.0 (7.7) years in 

AGES-Reykjavik, in adjusted models, ILAs were significantly associated with increased 

mortality (HR, 95% CI 1.95, 1.23 to 3.08, p=0.0042, in FHS; HR 1.60, 1.41 to 1.82, p<0.0001, 

in AGES-Reykjavik) adjusted for multimorbidity. In both cohorts, the association of ILA with 

mortality was of similar magnitude to the association of most other diseases. In adjusted 

models, ILAs were associated only with prevalent kidney disease (OR, 95% CI 1.90, 1.01 to 

3.57, p=0.0452) in FHS and with prevalent CVD (OR 1.42, 1.12 to 1.81, p=0.0040) in AGES-

Reykjavik. 

Conclusions: ILAs were associated with mortality adjusted for multimorbidity and were 

similarly associated with increased mortality compared with several common chronic 

diseases. ILAs were not consistently associated with the prevalence of these diseases 

themselves. 

Keywords: clinical epidemiology; idiopathic pulmonary fibrosis; imaging/CT MRI etc. 
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Abstract 

Background: COPD is the third leading cause of death worldwide. Cigarette smoke (CS)-

induced chronic inflammation inducing airway remodelling, emphysema and impaired lung 

function is the primary cause. Effective therapies are urgently needed. Human chymase-1 

(hCMA1) and it's ortholog mCMA1/mouse mast cell (MC) protease-5 (mMCP5) are 
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exocytosed from activated MCs and have adverse roles in numerous disorders, but their 

role in COPD is unknown. 

Methods: We evaluated hCMA1 levels in lung tissues of COPD patients. We used mmcp5-

deficient (-/-) mice to evaluate this proteases' role and potential for therapeutic targeting in 

CS-induced experimental COPD. We also used ex vivo/in vitro studies to define 

mechanisms. 

Results: The levels of hCMA1 mRNA and CMA1+ MCs were increased in lung tissues from 

severe compared to early/mild COPD patients, non-COPD smokers and healthy controls. 

Degranulated MC numbers and mMCP5 protein were increased in lung tissues of wild-type 

(WT) mice with experimental COPD. mmcp5 -/- mice were protected against CS-induced 

inflammation and macrophage accumulation, airway remodelling, emphysema and 

impaired lung function in experimental COPD. CS extract challenge of co-cultures of MCs 

from WT but not mmcp5 -/- mice with WT lung macrophages increased in TNF-α release. It 

also caused the release of CMA1 from human MCs, and recombinant hCMA-1 induced 

TNF-α release from human macrophages. Treatment with CMA1 inhibitor potently 

suppressed these hallmark features of experimental COPD. 

Conclusion: CMA1/mMCP5 promotes the pathogenesis of COPD, in part, by inducing 

TNF-α expression and release from lung macrophages. Inhibiting hCMA1 may be a novel 

treatment for COPD. 

Copyright ©The authors 2022. For reproduction rights and permissions contact 
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Abstract 

As the population continues to age, dementia is becoming a huge social, economic, and 

healthcare burden. However, the risk factors for in-hospital death in elderly patients over 

65 years of age with dementia are not well understood. Identifying factors that affect their 

prognosis could help clinicians with scientific decision-making. To examine the risk factors 

for in-hospital death in elderly patients over 65 years of age with dementia in the Geriatric 

Department of West China Hospital. In this retrospective, cross-sectional study, we 

analyzed inpatients aged ≥65 years with dementia between 2010 and 2016 using 

electronic medical records from the Information Center of West China Hospital. The risk 

factors for death were assessed using multivariable logistic regression. Out of a total of 

2986 inpatients with dementia, 3.4% died. Patient deaths were related to digestive 

diseases, respiratory diseases, circulatory diseases, urinary diseases, and chronic obstructive 

pulmonary disease, whereas patient survival was associated with osteoporosis and 

Parkinson disease. Patients with a mean length of hospital stay of ≥60 days had an 

increased risk of death (all P <.05). In the multiple logistic regression analysis, age ≥80 

years, digestive diseases, respiratory diseases, urinary diseases, diabetes, chronic 

obstructive pulmonary disease, and ≥7 comorbidities were risk factors for death. Mortality 

in hospitalized older patients with dementia is low, but some risk factors may be easily 

ignored. These findings could raise awareness among clinicians and caregivers about risk 

factors in hospitalized older patients, particularly hospitalized elderly patients with multiple 

comorbidities. Therefore, to reduce mortality, early prevention and management of 

potential risks are necessary. 
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Abstract 

Patients with chronic obstructive pulmonary disease (COPD) are at increased risk of 

cardiovascular disease (CVD) and concomitant disease leads to reduced quality of life, 

increased hospitalisations and worse survival. Acute pulmonary exacerbations are an 

important contributor to COPD burden and are associated with increased cardiovascular 

https://pubmed.ncbi.nlm.nih.gov/35777004/#references
https://pubmed.ncbi.nlm.nih.gov/35777004/
https://pubmed.ncbi.nlm.nih.gov/35772939/
https://pubmed.ncbi.nlm.nih.gov/35772939/
https://pubmed.ncbi.nlm.nih.gov/35772939/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Balbirsingh+V&cauthor_id=35772939
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-4-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Mohammed+AS&cauthor_id=35772939
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-4-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Turner+AM&cauthor_id=35772939
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-4-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Newnham+M&cauthor_id=35772939
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-4-affiliation-3
https://doi.org/10.1136/thoraxjnl-2021-218333


(CV) events. Both COPD and CVD represent a significant global disease impact and 

understanding the relationship between the two could potentially reduce this burden. The 

association between CVD and COPD could be a consequence of (1) shared risk factors 

(environmental and/or genetic) (2) shared pathophysiological pathways (3) coassociation 

from a high prevalence of both diseases (4) adverse effects (including pulmonary 

exacerbations) of COPD contributing to CVD and (5) CVD medications potentially 

worsening COPD and vice versa. CV risk in COPD has traditionally been associated with 

increasing disease severity, but there are other relevant COPD subtype associations 

including radiological subtypes, those with frequent pulmonary exacerbations and novel 

disease clusters. While the prevalence of CVD is high in COPD populations, it may be 

underdiagnosed, and improved risk prediction, diagnosis and treatment optimisation could 

lead to improved outcomes. This state-of-the-art review will explore the 

incidence/prevalence, COPD subtype associations, shared pathophysiology and genetics, 

risk prediction, and treatment of CVD in COPD. 

Keywords: COPD epidemiology; COPD exacerbations; COPD pathology; COPD 

pharmacology. 
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Abstract 

Objective: To evaluate the association between having concomitant chronic obstructive 

pulmonary disease (COPD) or asthma, and in-patient mortality and post-discharge 

management among patients hospitalised for acute heart failure (HF). 

Setting: Data were obtained from patients enrolled in the National Heart Failure Audit. 

Participants: 217 329 patients hospitalised for HF in England-Wales between March 2012 

and 2018. 

Outcomes: In-hospital mortality, referrals to cardiology follow-up and prescriptions for HF 

medications were compared between patients with comorbid COPD (COPD-HF) or asthma 

(asthma-HF) versus HF-alone using mixed-effects logistic regression. 

Results: Patients with COPD-HF were more likely to die during hospitalisation, and those 

with asthma-HF had a reduced likelihood of death, compared with patients who had HF-

alone ((adjusted)ORadj, 95% CI: 1.10, 1.06 to 1.14 and ORadj, 95% CI: 0.84, 0.79 to 0.88). In 

patients who survived to discharge, referral to HF follow-up services differed between 

groups: patients with COPD-HF had reduced odds of cardiology follow-up (ORadj, 95% CI 

0.79, 0.77 to 0.81), while cardiology referral odds for asthma-HF were similar to HF-alone. 
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Overall, proportions of HF medication prescriptions at discharge were low for both COPD-

HF and asthma-HF groups, particularly prescriptions for beta-blockers. 

Conclusions: In this nationwide analysis, we showed that COPD and asthma significantly 

impact the clinical course in patients hospitalised for HF. COPD is associated with higher 

in-patient mortality and lower cardiology referral odds, while COPD and asthma are both 

associated with lower use of prognostic HF therapies on discharge. These data highlight 

therapeutic gaps and a need for better integration of cardiopulmonary services to improve 

healthcare provision for patients with HF and coexisting respiratory disease. 

Keywords: epidemiology; heart failure; respiratory medicine (see Thoracic Medicine). 
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Abstract 

Rationale: The long-term effects of high-flow nasal cannula for chronic hypercapnic 

respiratory failure due to chronic obstructive pulmonary disease remain unclear. 

Objectives: To assess whether long-term high-flow nasal cannula reduces the number of 

exacerbations and improves other physiological parameters in patients with chronic 

hypercapnic respiratory failure due to chronic obstructive pulmonary disease. 

Methods: We enrolled 104 participants (aged ≥40 years) with daytime hypercapnia (global 

initiative for chronic obstructive lung disease stages 2-4), receiving long-term oxygen 

therapy (≥16 h/day for ≥1 month), and randomly assigned them to high-flow nasal 

cannula/long-term oxygen therapy and long-term oxygen therapy groups. The primary 

endpoint was the moderate/severe exacerbation rate. We compared changes from 

baseline in arterial blood gas values, peripheral oxygen saturation, pulmonary function, 

health-related quality of life scores, and the 6-min walk test. 
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Measurements and main results: High-flow nasal cannula significantly reduced the rate 

of moderate/severe exacerbations (unadjusted mean count 1.0 vs. 2.5, a ratio of the 

adjusted mean count between groups [95% confidence interval] 2.85 [1.48-5.47]) and 

prolonged the duration without moderate/severe exacerbations. The median time to first 

moderate or severe exacerbation in the long-term oxygen therapy group was 25 (14.1-

47.4) weeks; this was not reached in the high-flow nasal cannula/long-term oxygen therapy 

group. High-flow nasal cannula significantly improved health-related quality of life scores, 

peripheral oxygen saturation, and specific pulmonary function parameters. No safety 

concerns were identified. 

Conclusions: High-flow nasal cannula is a reasonable therapeutic option for patients with 

stable hypercapnic chronic obstructive pulmonary disease and a history of exacerbations. 

Clinical trial registration available at www. 

Clinicaltrials: gov, ID: NCT03282019. 

Keywords: chronic obstructive; hypercapnia; oxygen inhalation therapy; pulmonary 

disease; respiratory insufficiency. 
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Revealing the pathogenic and ageing-
related mechanisms of the enigmatic 
idiopathic pulmonary fibrosis (and 
chronic obstructive pulmonary disease) 
Paolo Spagnolo 1, Umberto Semenzato 
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Abstract 

Purpose of review: Growing evidence suggests that ageing-associated alterations occur in 

both idiopathic pulmonary fibrosis (IPF) and chronic obstructive pulmonary disease 

(COPD). Here, we review the most recent literature on dysregulated ageing pathways in IPF 

and COPD and discuss how they may contribute to disease pathogenesis. 

Recent findings: Recent studies have shown that alveolar epithelial type II (ATII) cells 

undergo premature senescence under stress and that senescent ATII cells promote lung 

fibrogenesis. Some studies have explored the role of mitochondrial dysfunction in IPF. They 

have provided evidence that dysfunctional mitochondria are important contributors to 

fibrogenesis through release of damaged DNA and excessive formation of reactive oxygen 

species, whereas restoration of mitochondrial homeostasis may attenuate lung fibrosis. 

Insufficient autophagy has been shown to promote epithelial-to-mesenchymal transition 

and aberrant epithelial-fibroblast crosstalk, suggesting that autophagy augmentation may 

represent a potential therapeutic strategy. A number of studies have also explored the role 

of cellular senescence, mitochondrial homeostasis and autophagy in COPD. 

Summary: Several ageing mechanisms are dysregulated in the lungs of patients with IPF 

and COPD, although how they contribute to disease development and progression 

remains elusive. Genetic or pharmacologic attenuation of senescence-related pathways 

and elimination of senescent cells may represent a promising therapeutic strategy. 

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved . 
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The development of resistome analysis, i.e. the comprehensive analysis of antibiotic-

resistance genes (ARGs), is enabling a better understanding of the mechanisms of 

antibiotic-resistance emergence. The respiratory microbiome is a dynamic and interactive 

network of bacteria, with a set of ARGs that could influence the response to antibiotics. 

Viruses such as bacteriophages, potential carriers of ARGs, may also form part of this 

respiratory resistome. Chronic respiratory diseases (CRDs) such as cystic fibrosis, severe 

asthma, chronic obstructive pulmonary disease and bronchiectasis, managed with long-

term antibiotic therapies, lead to multidrug resistance. Antibiotic susceptibility testing 

provides a partial view of the bacterial response to antibiotics in the complex lung 

environment. Assessing the ARG network would allow personalised, targeted therapeutic 

strategies and suitable antibiotic stewardship in CRDs, depending on individual resistome 

and microbiome signatures. This review summarises the influence of pulmonary antibiotic 

protocols on the respiratory microbiome, detailing the variable consequences according to 

antibiotic class and duration of treatment. The different resistome-profiling methods are 

explained to clarify their respective place in antibiotic-resistance analysis in the lungs. 

Finally, this review details current knowledge on the respiratory resistome related to 

therapeutic strategies and provides insight into the application of resistome analysis to 

counter the emergence of multidrug-resistant respiratory pathogens. 
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Abstract 

Inhaled corticosteroid (ICS) in patients with chronic obstructive pulmonary disease (COPD) 

has been debated for 20 years. In our systematic literature review and meta-analysis, we 

addressed the following: Should patients with COPD and a blood eosinophil count (EOS) 

of, respectively, a) < 150 cells/μl, b) 150-300 cells/μl, and c) > 300 cells/μl continue 

treatment with ICS? Protocol registered in PROSPERO (CRD42020178110) and funded by 

the Danish Health Authority. We searched Medline, Embase, CINAHL and Cochrane Central 

on 22nd July 2020 for randomized controlled trials (RCT) of ICS treatment in patients with 

COPD (≥40 years, no current asthma), which analyzed outcomes by EOS count and where 

>50% of patients used ICS prior. We used the GRADE method. Meta-analyzes for the 

outcomes were divided into EOS subgroups and analyzed for differences. We identified 11 
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RCTs with a total of 29,654 patients. A significant difference (p < 0.00001) between the 

three subgroups' reduction of risk of moderate to severe exacerbation was found. Rate 

ratios for EOS counts: <150 cells/μL was 0.88 (95%CI: 0.83, 0.94); 150-300 cells/μL was 0.80 

(95%CI: 0.69, 0.94); >300 cells/μL was 0.57 (95%CI: 0.49, 0.66). Overall, the certainty of the 

effect estimates was low to very low due to risk of bias, unexplained heterogeneity, few 

RCTs, and wide confidence intervals. A clear correlation was demonstrated between effect 

of continued ICS treatment (number of exacerbations, lung function, and quality of life) 

and increasing EOS count. Our meta-analyses suggested that treatment with ICS seemed 

beneficial for everyone except patients with EOS count below 150 cells/μl. 

Keywords: Blood eosinophils; Chronic obstructive pulmonary disease; Eosinophil; Inhaled 

corticosteroid. 
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Abstract 

Background: Little is known about Fractional concentration of exhaled Nitric Oxide (FeNO) 

as a predictor of mortality in persons with asthma or chronic obstructive pulmonary 

disease (COPD). 

Objective: This study tested the hypotheses that FeNO level ≥ 25 ppb was associated with 

mortality in a national cohort of persons with asthma or COPD age ≥ 40 years. 

Methods: In the 2007-2012 National Health and Nutrition Examination Survey (NHANES), 

FeNO was measured using an electrochemical sensor. Mortality was determined through 

2015 using linkage to the National Death Index. Weighted Cox proportional hazards 

survival analysis was performed taking the complex survey design into account using 

STATA V.17. 

Results: Among the 611 participants with current asthma, 5.16% died during the follow-up 

period. FeNO ≥ 25 ppb was associated with a hazard ratio (HR) of 0.20, (p = 0.006, 95% 

CI:0.068-0.618) alone or with little change after controlling for confounding variables. Due 

to effect modification, the analysis was repeated in persons with and without a history of 

emergency department (ED) visit for asthma in the previous year. In 522 persons without 

ED visits, FeNO ≥ 25 ppb was significantly associated with mortality HR 0.094, 95 CI 0.034-

0.26, p < 0.001. In 83 persons with ED visits no significant association remained after 

controlling for all confounders. (Six persons were omitted from this analysis due to missing 

data on confounders in the extended regression model.) Among 614 with COPD, FeNO ≥ 

25 ppb was not associated with mortality. 

Conclusion: In persons with current asthma at baseline, FeNO ≥ 25 ppb was associated 

with reduced hazard of mortality during follow up among those with no history of ED visits 

in the previous year. No significant association of FeNO with mortality was seen in persons 

with COPD. 
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Background: Individuals with Chronic Obstructive Pulmonary Disease (COPD) often 

develop anxiety and depression, which worsen illness management and prognosis. Physical 

and psychological symptoms, contextual and illness-related factors display complex 

reciprocal interactions, which give rise to heterogeneous presentations. Examining the 

patterns of association between specific physical and psychological symptoms in patients 

with COPD may help to focus on the precision of the patient-centred care. 

Research question: We used network analyses to examine the links between symptoms of 

COPD, depression and anxiety. 

Methods: Data from 1587 individuals with COPD from the COPDGene study were 

included. We estimated a Bayesian Gaussian Graphical Model to highlight the unique 

associations between symptoms of COPD (assessed with the COPD Assessment Test), 

depression and anxiety (assessed with the Hospital Anxiety and Depression Scale (HADS), 

while examining the role of sociodemographic characteristics, lung function tests, and 

health status. 

Results: Unique Variable Analysis reduced 14 HADS items to Tension/worry (chronic 

anxiety), Fear/panic (acute anxiety), Restlessness, Anhedonia, Sadness and Slowing. In 

network analyses, chest-tightness was related to acute anxiety, while cough and weakness 

were connected with core depressive symptoms (sadness and lack of pleasure). Chronic 

anxiety was linked with acute anxiety and depressive symptoms. Findings were confirmed 

accounting for the role of confounders, including lung function, sex, ethnicity and lifestyle 

factors. A simulation based on our model yielded distinct predictions about anxiety and 

depression in two participants with similar COPD severity, but different symptom profiles. 

Conclusion: Network analyses highlighted specific associations between symptoms of 

COPD, depression and anxiety. Accounting for symptom-level interactions may help to 

promote personalized treatment approaches. 

Keywords: Anxiety; COPD; Depression; Dyspnoea; Network analysis; Panic; Worries. 
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Abstract 

Objective/background: Insomnia is one of the most commonly reported symptoms 

among people with chronic obstructive pulmonary disease (COPD). Prior research 

evaluated the psychometric properties of the Insomnia Severity Index (ISI) with various 

populations, but no studies have examined the measurement properties of the instrument 

in the COPD population. This study aimed to determine the reliability and validity of the ISI 

for the COPD population. 

Patients/methods: This study included 96 people with COPD and insomnia. As 

psychometric properties, the ISI's internal consistency, factor structure, and criterion 

validity were examined with this sample. Exploratory factor analysis (EFA) and confirmatory 

factor analysis (CFA) were used to evaluate construct validity. Correlations between scores 

for the ISI and for measures of depression, anxiety, fatigue, and dyspnea were examined to 

determine criterion validity. 
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Results: The Cronbach's alpha value for the ISI was 0.79, indicating good internal 

consistency. In the EFA, a single ISI factor with an eigenvalue of 3.19 accounted for 45.6% 

of the variance. CFA indicated adequate construct validity, and interference of sleep 

problems with daytime functioning and level of distress caused by sleep difficulties showed 

the highest factor loadings (both 0.78). Criterion validity was supported by significant, 

weak to moderate correlations between scores for the ISI and for measures of depression, 

anxiety, fatigue, and dyspnea. 

Conclusions: The results provide evidence that the ISI has good reliability and validity for 

measuring insomnia severity in the COPD population. 

Keywords: Chronic obstructive pulmonary disease; Factor analysis; Insomnia; Insomnia 

Severity Index; Reliability; Validity. 
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Abstract 

Patients suffering from chronic obstructive pulmonary disease (COPD) clinically manifest 

airway mucus hypersecretion as sputum expectoration and cough. Evidence accumulated 

in the past decade has shown that the cholinergic system not only regulates airway 

smooth muscle contraction but also the activity of inflammatory and airway epithelial cells, 

including goblet cells, and submucosal gland activity. Long-acting muscarinic antagonists 

(LAMAs) with the most favourable M3/M2 muscarinic acetylcholine (ACh) receptors 

residency properties are not only excellent bronchodilators but potentially also mucus-

modifying agents, able to positively impact on mucus hypersecretion and cough. The aim 

of this systematic review was to investigate the impact of LAMAs on mucus hypersecretion 

and cough in COPD patients. The evidence confirmed that LAMAs, mainly tiotropium and 
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aclidinium, improved sputum production and cough in moderate to severe COPD. Thus, 

LAMAs not only antagonise the ACh-induced bronchoconstriction of the airways but also 

appear to limit the production of mucus secreted in response to ACh by airway goblet cells 

and/or submucosal glands. Further clinical studies are necessary to evaluate the impact of 

LAMAs exclusively on sputum symptoms and cough as primary end-points and to 

investigate whether LAMAs have a modulatory action on the rheological properties of 

mucus. 
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Abstract 

Rationale: Outdoor air pollution is a potential risk factor for lower lung function and 

chronic obstructive pulmonary disease (COPD). Little is known about how airway 

abnormalities and lung growth might modify this relationship. Objectives: To evaluate the 

associations of ambient air pollution exposure with lung function and COPD and examine 

possible interactions with dysanapsis. Methods: We made use of cross-sectional 

postbronchodilator spirometry data from 1,452 individuals enrolled in the CanCOLD 

(Canadian Cohort Obstructive Lung Disease) study with linked ambient fine particulate 

matter (PM2.5) and nitrogen dioxide (NO2) air pollution estimates. Dysanapsis, or the ratio of 

the airway-to-lung volume calculated from thoracic computed tomography images, was 

used to examine possible interactions. Measurements and Main Results: In adjusted 

models, 101.7 ml (95% confidence interval [CI], -166.2 to -37.2) and 115.0 ml (95% CI, -

196.5 to -33.4) lower FEV1 were demonstrated per increase of 2.4 ug/m3 PM2.5 and 9.2 ppb 

NO2, respectively. Interaction between air pollution and dysanapsis was not statistically 

significant when modeling the airway-to-lung ratio as a continuous variable. However, a 

https://pubmed.ncbi.nlm.nih.gov/35380941/
https://pubmed.ncbi.nlm.nih.gov/35380941/
https://pubmed.ncbi.nlm.nih.gov/35380941/
https://pubmed.ncbi.nlm.nih.gov/35380941/
https://pubmed.ncbi.nlm.nih.gov/35380941/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bourbeau+J&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Doiron+D&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Biswas+S&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Smith+BM&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Benedetti+A&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Benedetti+A&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Brook+JR&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Aaron+SD&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chapman+KR&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hernandez+P&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Maltais+F&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Maltais+F&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Marciniuk+DD&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=O%27Donnell+D&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sin+DD&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Walker+B&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Dsilva+L&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Dsilva+L&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Nadeau+G&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Coats+V&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Compton+C&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Miller+BE&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tan+WC&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tan+WC&cauthor_id=35380941
https://pubmed.ncbi.nlm.nih.gov/?term=35777957%2C35777766%2C35777004%2C35772939%2C35772828%2C35772101%2C35771533%2C35749794%2C35737975%2C35613743%2C35599064%2C35599063%2C35576775%2C35569329%2C35556228%2C35508331%2C35380941%2C35363593%2C35289668%2C35287524%2C35153178%2C35007497%2C34996850%2C34856108%2C34650004%2C34417352%2C34338132&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-17-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=CanCOLD+Collaborative+Research+Group+and+the+Canadian+Respiratory+Research+Network%5BCorporate+Author%5D
https://doi.org/10.1164/rccm.202106-1439oc


109.8 ml (95% CI, -209.0 to -10.5] lower FEV1 and an 87% (95% CI, 12% to 213%) higher 

odds of COPD were observed among individuals in the lowest, relative to highest, airway-

to-lung ratio, per 2.4 μg/m3 increment of PM2.5. Conclusions: Ambient air pollution 

exposure was associated with lower lung function, even at relatively low concentrations. 

Individuals with dysanaptic lung growth might be particularly susceptible to inhaled 

ambient air pollutants, especially those at the extremes of dysanapsis. 

Keywords: air quality; chronic airflow obstruction; chronic obstructive pulmonary disease; 

computed tomography; pulmonary function test. 

Comment in 

• Small Airway Anatomy: An Indicator of Pollution Susceptibility in Adults? 

Chen K, Rice MB.Am J Respir Crit Care Med. 2022 Jul 1;206(1):2-4. doi: 

10.1164/rccm.202203-0592ED.PMID: 35504004 No abstract available. 

SUPPLEMENTARY INFO 

Grant supportexpand 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

18 

Am J Respir Crit Care Med 

•  

•  

•  

. 2022 Jul 1;206(1):25-33. 

 doi: 10.1164/rccm.202111-2630OC. 

International Differences in the 
Frequency of Chronic Obstructive 

https://pubmed.ncbi.nlm.nih.gov/35504004/
https://pubmed.ncbi.nlm.nih.gov/35380941/
https://pubmed.ncbi.nlm.nih.gov/35363593/
https://pubmed.ncbi.nlm.nih.gov/35363593/
https://www.atsjournals.org/doi/10.1164/rccm.202106-1439OC?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


Pulmonary Disease Exacerbations 
Reported in Three Clinical Trials 
Peter M A Calverley 1, Fernando J Martinez 2, Jørgen Vestbo 3 4, Christine R Jenkins 5 6, Robert 

Wise 7, David A Lipson 8 9, Nicholas J Cowans 10, Julie Yates 11, Courtney Crim 11, Bartolome R Celli 12 

Affiliations expand 

• PMID: 35363593 

  

• DOI: 10.1164/rccm.202111-2630OC 

Abstract 

Rationale: Exacerbations of chronic obstructive pulmonary disease (COPD) are an 

important endpoint in multinational clinical treatment trials, but the observed event rate is 

often lower than anticipated and appears to vary between countries. Objectives: We 

investigated whether systematic differences in national exacerbation rates might explain 

this observed variation. Methods: We reviewed data from three large multicenter 

international randomized trials conducted over an 18-year period with different designs 

and clinical severities of COPD, comparing bronchodilator and/or inhaled corticosteroids 

with bronchodilators alone and/or placebo. Exacerbations were defined by antibiotic 

and/or oral corticosteroid use (moderate) or need for hospitalization (severe). We 

calculated crude exacerbation rates in the 30 countries contributing 30 or more patients to 

at least two trials. We grouped data by exacerbation rate based on their first study 

contribution. Measurements and Main Results: For the 29,756 patients in 41 countries 

analyzed, the mean exacerbation rate was two- to threefold different between the highest 

and lowest tertiles of the recruiting nations. These differences were not explained by 

demographic features, study protocol, or reported exacerbation history at enrollment. Of 

the 18 countries contributing to all trials, half of those in the highest and half in the lowest 

tertiles of exacerbation history remained in these groups across trials. Severe exacerbations 

showed a different rank order internationally. Conclusions: Countries contributing to 

COPD trials differ consistently in their reporting of healthcare-defined exacerbations. These 

differences help explain why large studies have been needed to show differences between 

treatments that decrease exacerbation risk. 

Keywords: bronchodilators; chronic obstructive pulmonary disease; exacerbations; inhaled 

corticosteroids. 
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Background: The aim of this study was to compare the outcome of coronavirus disease 

2019 (COVID-19) in hospitalised patients with chronic obstructive pulmonary disease 

(COPD) with the outcome in matched COVID-19 patients without COPD. 

Methods: Sixty-three COPD patients hospitalised for acute COVID-19 from March through 

August 2020 were retrospectively identified and 63 hospitalised COVID-19 patients without 

COPD were selected and matched for age, gender and month of hospital admission. 

Results: COPD patients had a higher rate of comorbidities, especially cardiovascular 

disease, and a trend towards a higher 30-day mortality than control patients (35% vs. 22%). 

In the COPD group, high Charlson comorbidity index (p = 0.03) and previous 

cerebrovascular disease (p = 0.04) were associated with 30-day mortality in univariate 

analysis. Inhaled corticosteroids maintenance therapy was not associated with lower 

mortality. 

Conclusion: COPD patients hospitalised for acute COVID-19 disease had significantly more 

comorbidities and a high risk of severe outcome and death within 30 days. Comorbidity, 

especially cardiovascular diseases, was associated with mortality among COPD patients. 

Keywords: COPD; COVID-19; Coronavirus infection; disease severity; inhaled 

corticosteroids; mortality. 
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Abstract 

Objective: to summarize the main updated evidence about the health effects of air 

pollution and to focus on Italian epidemiological experiences on the respiratory effects. 

Results: the recent literature indicates that there is strong evidence for causal relationships 

between PM2.5 air pollution exposure and all-cause mortality as well as mortality from acute 

lower respiratory infections, ischaemic heart disease, stroke, chronic obstructive pulmonary 

disease, and lung cancer. A growing body of evidence also suggests causal relationships 

with type II diabetes and impacts on neonatal mortality from low birth weight and short 

gestation as well as neurologic effects in both children and adults. Italy, a Southern 

European country, faces a more threatening air pollution challenge because of the effects 

of both anthropogenic pollutants and natural dust (particulate matter, PM). The 2020 

Report of the European Environment Agency highlighted the number of premature deaths 

in Italy attributable to main pollutants: 52,300 for PM2.5, 10,400 for NO2 and 3,000 for O3 in 

2018. In Italy, original time series and analytical epidemiological studies showed increased 
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cardio-respiratory hospital admissions and mortality and increased risk of respiratory 

diseases in people living in urban areas. 

Conclusions: adverse health effects of air pollutants, even at low levels, have been 

confirmed by recent epidemiological studies. Further studies should focus on the potential 

link between air pollution exposure and respiratory infections. This topic has become 

particularly important in the current SARS-COV-2 pandemic. Based on strong scientific 

evidence, the Italian government, which hosts the Global Alliance against Chronic 

Respiratory Diseases (GARD)-Italy at the Ministry of Health, the scientific respiratory 

societies and the patients' associations, as well as others in the health sector and civil 

society, must increase their engagement in advocacy for clean air policies, especially in 

light of the new Air Quality Guidelines of the World Health Organization. 

Keywords: Air pollution; Air quality guidelines; Chronic respiratory diseases; Epidemiology; 

Italy; Meta-analysis. 

Copyright © 2022 Sociedade Portuguesa de Pneumologia. Published by Elsevier España, 
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Abstract 

Rationale: Cardiovascular disease accounts for one-third of deaths in patients with chronic 

obstructive pulmonary disease (COPD). Better control of cardiovascular risk factors in 

primary care could improve outcomes. Objectives: To define the prevalence, monitoring, 

treatment, and control of risk factors in patients with COPD. Methods: Repeated cross-

sectional analysis of primary care electronic medical records for all patients with COPD in 

the Canadian Primary Care Sentinel Surveillance Network from 2013 to 2018 (n = 32,695 in 

2018). A control group was matched 1:1 for age, sex, and rural residence (n = 32,638 in 

2018). Five risk factors were defined using validated definitions including laboratory results: 

hypertension, dyslipidemia, diabetes, obesity, and smoking. Results: All risk factors were 

more common in patients with COPD compared with matched control subjects, including 

hypertension (52.3% vs. 44.9%), dyslipidemia (62.0% vs. 57.8%), diabetes (25.0% vs. 20.2%), 

obesity (40.8% vs. 36.8%), and smoking (40.9% vs. 11.4%), respectively. The mean 

Framingham risk score was 20.6% versus 18.6%, with 53.8% of patients with COPD being 

high risk (⩾20%). Monitoring of risk factors within the last year in patients with COPD in 

2018 was suboptimal: 71.8% hypertension, 39.4% dyslipidemia, 74.5% diabetes, 52.3% 

obesity. Smoking status was infrequently recorded in the electronic record. In those 

monitored, guideline recommended targets were achieved in 60.8%, 46.6%, 57.4%, 10.6% 

and 12.0% for each risk factor. Cardiovascular therapies including angiotensin-converting 

enzyme inhibitors (69%), statins (69%), and smoking cessation therapies (27%) were 

underused. Conclusions: In patients with COPD, major cardiovascular risk factors are 

common, yet inadequately monitored, undertreated, and poorly controlled. Strategies are 

needed to improve comprehensive risk factor management proven to reduce 

cardiovascular morbidity and mortality. 

Keywords: COPD; cardiovascular disease; cardiovascular risk factors. 
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• DOI: 10.1513/AnnalsATS.202108-930OC 

Abstract 

Rationale: Medication for treatment of chronic obstructive pulmonary disease (COPD) is 

available in many different delivery systems; however, national and international guidelines 

do not provide recommendations on how to select the optimal system for an individual 

patient. Objectives: To perform a systematic review of published algorithms for inhaler 

selection in outpatients with COPD. Methods: PubMed, EMBASE, PsycINFO, Cochrane, and 

Google Scholar were searched for articles on inhaler selection published between January 

1, 1990, and March 10, 2021. The results were reviewed for articles containing an algorithm 

for inhaler selection. The quality of publications containing an algorithm was assessed 

using the Joanna Briggs Institute's System for the Unified Management, Assessment and 

Review of Information text and opinion critical appraisal checklist. Individual steps 

recommended in the algorithms and the order in which they were considered were 

extracted independently by the two authors using the Joanna Briggs Institute's text and 

opinion data extraction tool. Textual syntheses and a table of factors included were used to 

appraise and compare algorithms. Results: The search identified 1,016 publications. After 

removing duplicate studies (n = 409), 607 abstracts were examined. Nine different 

algorithms or hierarchical recommendations for device selection were identified. All nine 

publications were considered of good quality. Most algorithms contain only a few decision 

steps. There were significant differences between the algorithms. None of the algorithms 

have been validated. Three domains for factors included in the algorithms were identified: 

patient factors, device attributes, and healthcare professional (HCP) factors. Patient factors 

were considered most frequently (19 times) compared with device attributes (10 times) and 

HCP factors (7 times). Five specific attributes/factors with at least three rankings in different 

algorithms were identified as key factors for device selection: ability to perform the 

required inspiratory maneuver and handle device correctly, sufficient inspiratory flow for 

dry powder inhalers, availability of molecule(s) in the device, and continuity of 

device. Conclusions: Although the algorithms generally provide step-by-step approaches 

based on a literature review and/or the experiences of the different authors, none were 

developed using item generation/reduction methodology or included input from patients 

with COPD. However, the review identified key factors that should be considered by HCPs 

when selecting therapy. Registration: PROSPERO (CRD42021244475). 

Keywords: COPD; device selection; inhaler. 
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Abstract 

Rationale: Pulmonary rehabilitation is an effective treatment for people with chronic 

respiratory disease but is delivered to <5% of eligible individuals. This study investigated 

whether home-based telerehabilitation was equivalent to centre-based pulmonary 

rehabilitation in people with chronic respiratory disease. 

Methods: A multicentre randomised controlled trial with assessor blinding, powered for 

equivalence was undertaken. Individuals with a chronic respiratory disease referred to 

pulmonary rehabilitation at four participating sites (one rural) were eligible and 
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randomised using concealed allocation to pulmonary rehabilitation or telerehabilitation. 

Both programmes were two times per week for 8 weeks. The primary outcome was change 

in Chronic Respiratory Disease Questionnaire Dyspnoea (CRQ-D) domain at end-

rehabilitation, with a prespecified equivalence margin of 2.5 points. Follow-up was at 12 

months. Secondary outcomes included exercise capacity, health-related quality of life, 

symptoms, self-efficacy and psychological well-being. 

Results: 142 participants were randomised to pulmonary rehabilitation or telerehabilitation 

with 96% and 97% included in the intention-to-treat analysis, respectively. There were no 

significant differences between groups for any outcome at either time point. Both groups 

achieved meaningful improvement in dyspnoea and exercise capacity at end-rehabilitation. 

However, we were unable to confirm equivalence of telerehabilitation for the primary 

outcome ΔCRQ-D at end-rehabilitation (mean difference (MD) (95% CI) -1 point (-3 to 1)), 

and inferiority of telerehabilitation could not be excluded at either time point (12-month 

follow-up: MD -1 point (95% CI -4 to 1)). At end-rehabilitation, telerehabilitation 

demonstrated equivalence for 6-minute walk distance (MD -6 m, 95% CI -26 to 15) with 

possibly superiority of telerehabilitation at 12 months (MD 14 m, 95% CI -10 to 38). 

Conclusion: telerehabilitation may not be equivalent to centre-based pulmonary 

rehabilitation for all outcomes, but is safe and achieves clinically meaningful benefits. 

When centre-based pulmonary rehabilitation is not available, telerehabilitation may 

provide an alternative programme model. 

Trial registration number: ACtelerehabilitationN12616000360415. 

Keywords: exercise; pulmonary rehabilitation. 
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Background: Growing evidence suggests that compromised lung health may be linked to 

cardiovascular disease. However, little is known about its association with sudden cardiac 

death (SCD). 

Objectives: We aimed to assess the link between impaired lung function, airflow 

obstruction and risk of SCD by race and gender in four US communities. 

Methods: A total of 14 708 Atherosclerosis Risk in Communities (ARIC) study participants 

who underwent spirometry and were asked about lung health (1987-1989) were followed. 

The main outcome was physician-adjudicated SCD. Fine-Gray proportional subdistribution 

hazard models with Firth's penalised partial likelihood correction were used to estimate the 

HRs. 

Results: Over a median follow-up of 25.4 years, 706 (4.8%) subjects experienced SCD. The 

incidence of SCD was inversely associated with FEV1 in each of the four race and gender 

groups and across all smoking status categories. After adjusting for multiple measured 

confounders, HRs of SCD comparing the lowest with the highest quintile of FEV1 were 2.62 

(95% CI 1.62 to 4.26) for white males, 1.80 (95% CI 1.03 to 3.15) for white females, 2.07 

(95% CI 1.05 to 4.11) for black males and 2.62 (95% CI 1.21 to 5.65) for black females. The 

above associations were consistently observed among the never smokers. Moderate to 

very severe airflow obstruction was associated with increased risk of SCD. Addition of 

FEV1 significantly improved the predictive power for SCD. 

Conclusions: Impaired lung function and airflow obstruction were associated with 

increased risk of SCD in general population. Additional research to elucidate the 

underlying mechanisms is warranted. 

Keywords: COPD epidemiology; critical care; emphysema; respiratory measurement. 
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corticosteroid/long-acting β2-agonists (ICS/LABA) with or without tiotropium, to 

characterize the benefit of triple therapy. 

Method: This phase II/III, double-blind study randomized patients to 24 weeks' treatment 

with twice-daily GP MDI 36 µg, 18 µg, 9 µg, or placebo MDI (all delivered via Aerosphere 

inhalers), or once-daily open-label tiotropium 2.5 µg. Patients continued their own 

ICS/LABA regimen throughout the study. The primary endpoint was change from baseline 

in forced expiratory volume in 1 s (FEV1) area under the curve from 0 - 4 h (AUC0 - 4) at Week 

24. Secondary endpoints included patient questionnaires to measure asthma control or 

symptoms. Safety was also assessed. 

Results: The primary analysis (modified intent-to-treat) population included 1066 patients. 

The primary study endpoint was not met (changes from baseline in FEV1 AUC0 - 4 at Week 24 

were 294 mL, 284 mL, 308 mL, 240 mL, and 347 mL for GP MDI 36 µg, GP MDI 18 µg, GP 

MDI 9 µg, placebo, and open-label tiotropium, respectively). There were no significant 

differences between treatment and placebo in secondary endpoints at Week 24. Post-

hoc analyses using post-bronchodilator FEV1 as the baseline measurement, or averaging 

values across multiple baseline visits, showed a dose-related response to GP MDI. The 

incidence of adverse events was low and similar across treatments. 

Conclusion: Although this study did not meet its primary endpoint, post hoc analyses 

identified a dose-related response to GP MDI when alternative definitions of baseline 

FEV1 were used in the analyses. 
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Abstract 

Background: In T2-mediated severe asthma, biologic therapies such as mepolizumab, are 

increasingly used to control disease. Current biomarkers can indicate adequate suppression of T2 

inflammation, but it is unclear whether they provide information about airway microbial 

composition. We investigated the relationships between current T2 biomarkers and microbial 

profiles, characteristics associated with a ProteobacteriaHIGH microbial profile and the effects of 

mepolizumab on airway ecology. 

Methods: Microbiota sequencing was performed on sputum samples obtained at stable and 

exacerbation state from 140 subjects with severe asthma participating in two clinical trials. 

Inflammatory subgroups were compared on the basis of biomarkers including FeNO and sputum 

and blood eosinophils. ProteobacteriaHIGH subjects were identified by Proteobacteria to Firmicutes 

ratio ≥0.485. Where paired sputum from stable visits was available we compared microbial 

composition at baseline and following ≥12 weeks of mepolizumab. 

Results: Microbial composition was not related to inflammatory subgroup based on sputum or 

blood eosinophils. FeNO ≥50 ppb when stable and at exacerbation indicated a group with less 

dispersed microbial profiles characterised by high alpha-diversity and low Proteobacteria. 

ProteobacteriaHIGH subjects were neutrophilic and had a longer time from asthma diagnosis than 

ProteobacteriaLOW subjects. In those studied, mepolizumab did not alter airway bacterial load or lead 

to increased Proteobacteria. 

Conclusion: High FeNO could indicate a subgroup of severe asthma less likely to benefit from 

antimicrobial strategies at exacerbation or in the context of poor control. Where FeNO is <50 ppb, 

biomarkers of microbial composition are required to identify those likely to respond to microbiome-

directed strategies. We found no evidence that mepolizumab alters airway microbial composition. 

Keywords: asthma; biologics; biomarkers; infection. 
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Abstract 

Purpose: While asthma comorbidities are associated with higher health care utilisation, lower 

quality of life and poorer asthma control, the impact of asthma comorbidities on hospitalisation for 

asthma exacerbation (H-AX) remains less recognised. We aim to analyse the impact of asthma 

comorbidities on H-AX. 
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Methods: Based on a national survey on asthma control and disease perception (CARN 2015 

study), we analysed the impact of comorbidities on annual incidence and frequency of H-AX in 

China. Information on demographic characteristics, asthma comorbidities and annual incidence and 

frequency of H-AX were presented in this study. 

Results: Among 3875 ambulatory asthma patients, 75.9% (2941/3875) had comorbidities, and 

26.4% (1017/3858) experienced H-AX during past year. After adjusting for confounding factors 

such as demographic data, smoking status and asthma control, COPD [OR = 2.189, 95% CI (1.673, 

2.863)] and coronary heart disease [OR = 1.387, 95% CI (1.032, 1.864)] were associated with 

higher annual incidence, while allergic rhinitis [OR = 0.692, 95% CI (0.588, 0.815)] was associated 

with lower annual incidence, of H-AX. In terms of frequency, allergic rhinitis [OR = 1.630, 95% CI 

(1.214, 2.187)], COPD [OR = 1.472, 95% CI (1.021, 2.122)] and anxiety [OR = 2.609, 95% CI 

(1.051, 6.477)] showed statistically significant correlation with frequent H-AX. 

Conclusions: COPD and coronary heart disease were associated with higher annual incidence, 

while allergic rhinitis was associated with lower annual incidence of H-AX. Allergic rhinitis, COPD 

and anxiety were associated with frequent H-AX. Comorbidities may have an important role in the 

risk and frequency of annual hospitalisations due to asthma exacerbation. The goal of asthma 

control should rely on a multi-disciplinary treatment protocol. 

Keywords: Asthma; Comorbidity; Exacerbation; Hospitalisation; Multi-centre cross-sectional 

study. 
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Abstract 

Introduction: The benefits of specialist assessment and management have yet to be evaluated 

within the biologic era of UK severe asthma treatment, and potential disparities have not been 

considered. 

Methods: In an uncontrolled before-and-after study, we compared asthma symptoms (asthma 

control questionnaire [ACQ6]), exacerbations, unscheduled secondary care use, lung function 

(FEV1) and oral corticosteroid (OCS) dose after one year. We compared outcomes by sex, age (18-

34, 35-49, 50-64, 65+ years), ethnicity (Caucasian versus Non- Caucasian) and hospital site after 

adjusting for demographics and variation in biologic therapy use. 

Results: 1,140 patients were followed-up for 1,370 person-years from twelve specialist centres. At 

annual review, ACQ6 score was reduced by a median of 0.7 (IQR:0.0, 1.5), exacerbations by 75% 

(IQR: 33%, 100%) and unscheduled secondary care by 100% (IQR:67%, 100%). FEV1 increased by 

a median of 20 mL (IQR:-200, 340) while OCS dose decreased for 67% of patients. Clinically 

meaningful improvements occurred across almost all patients, including those not receiving 

biologic therapy. There was little evidence of differences across demographic groups, although 

those aged over 65 demonstrated larger reductions in exacerbations (69% versus 52%; p<0.001) and 

unscheduled care use (77% versus 50%; p<0.001) compared to patients aged under 34 years. There 

were more than 2-fold differences between the best and worst performing centres across all study 

outcomes. 

Conclusions: Specialist assessment and management is associated with substantially improved 

patient outcomes which are broadly consistent across demographic groups, and are not restricted to 

those receiving biologic therapy. Significant variation exists between hospitals which requires 

further investigation. 

Copyright ©The authors 2022. 
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Abstract 

Rationale and objective: The relationship between objectively measured cough and type-2 

biomarkers and other measures of asthma control and severity is poorly understood. The objective 

of this study was to assess the relationship between objective and subjective cough measurement 

tools and clinical biomarkers of asthma. 

Methods: Patients with severe asthma and mild/moderate asthma completed validated asthma and 

cough-related measurement tools (including ambulatory cough monitoring) and measurement of 

spirometry and T2-biomarkers (fractional exhaled nitric oxide measurement (FeNO) and peripheral 

blood eosinophil count (PBE)). Patients were classified according to T2-status based on T2-low 

(FeNO<20ppb AND PBE<150 cells·µl-1), T2-intermediate (FeNO≥20ppb OR PBE≥150 cells·µl-1) 

or T2-high (FeNO≥20ppb AND PBE≥150 cells·µl-1). 

Results: In total, 61 patients completed the study measurements (42 severe asthma, 19 

mild/moderate asthma). Patients with severe asthma had higher rates of cough than those with 
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mild/moderate asthma in terms of total 24-hour cough counts (geometric mean 170·3 (sd 

2·7) versus 60·8 (sd 4·1), p=0·002) and cough frequency (geometric mean, 7·1 c·h-1 (sd 

2·7) versus 2·5 c·h-1 (sd 4·1), p=0·002). T2-low patients with severe asthma had significantly lower 

24-hour cough frequency compared to T2-intermediate and T2-high patients. 

Conclusions: In patients with low biomarkers of T2 inflammation, cough frequency measurements 

were not elevated, suggesting that the mechanism for cough in asthma is underlying T2-eosinophilic 

inflammation and the logical first step for treating cough in asthma may be to achieve adequate 

suppression of T2 inflammation with currently available therapies. 

Copyright ©The authors 2022. 
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Chronic cough is globally prevalent across all age groups. This disorder is challenging to treat 

because many pulmonary and extrapulmonary conditions can present with chronic cough, and 

cough can also be present without any identifiable underlying cause or be refractory to therapies 

that improve associated conditions. Most patients with chronic cough have cough hypersensitivity, 

which is characterized by increased neural responsivity to a range of stimuli that affect the airways 

and lungs, and other tissues innervated by common nerve supplies. Cough hypersensitivity presents 

as excessive coughing often in response to relatively innocuous stimuli, causing significant 

psychophysical morbidity and affecting patients' quality of life. Understanding of the mechanisms 

that contribute to cough hypersensitivity and excessive coughing in different patient populations 

and across the lifespan is advancing and has contributed to the development of new therapies for 

chronic cough in adults. Owing to differences in the pathology, the organs involved and individual 

patient factors, treatment of chronic cough is progressing towards a personalized approach, and, in 

the future, novel ways to endotype patients with cough may prove valuable in management. 

© 2022. Springer Nature Limited. 
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Abstract 

Objective: To evaluate the association between having concomitant chronic obstructive pulmonary 

disease (COPD) or asthma, and in-patient mortality and post-discharge management among patients 

hospitalised for acute heart failure (HF). 

Setting: Data were obtained from patients enrolled in the National Heart Failure Audit. 

Participants: 217 329 patients hospitalised for HF in England-Wales between March 2012 and 

2018. 

Outcomes: In-hospital mortality, referrals to cardiology follow-up and prescriptions for HF 

medications were compared between patients with comorbid COPD (COPD-HF) or asthma 

(asthma-HF) versus HF-alone using mixed-effects logistic regression. 

Results: Patients with COPD-HF were more likely to die during hospitalisation, and those with 

asthma-HF had a reduced likelihood of death, compared with patients who had HF-alone 

((adjusted)ORadj, 95% CI: 1.10, 1.06 to 1.14 and ORadj, 95% CI: 0.84, 0.79 to 0.88). In patients who 

survived to discharge, referral to HF follow-up services differed between groups: patients with 

COPD-HF had reduced odds of cardiology follow-up (ORadj, 95% CI 0.79, 0.77 to 0.81), while 

cardiology referral odds for asthma-HF were similar to HF-alone. Overall, proportions of HF 

medication prescriptions at discharge were low for both COPD-HF and asthma-HF groups, 

particularly prescriptions for beta-blockers. 

Conclusions: In this nationwide analysis, we showed that COPD and asthma significantly impact 

the clinical course in patients hospitalised for HF. COPD is associated with higher in-patient 

mortality and lower cardiology referral odds, while COPD and asthma are both associated with 

lower use of prognostic HF therapies on discharge. These data highlight therapeutic gaps and a need 

for better integration of cardiopulmonary services to improve healthcare provision for patients with 

HF and coexisting respiratory disease. 

Keywords: epidemiology; heart failure; respiratory medicine (see Thoracic Medicine). 
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Abstract 

Background: The comparative safety and efficacy of the biologics currently approved for asthma is 

unclear. 

Objective: To compare the safety and efficacy of mepolizumab, benralizumab, and dupilumab in 

individuals with severe eosinophilic asthma. 

Methods: Systematic review of peer-reviewed literature from 2000 through 2021, and Bayesian 

network meta-analyses of exacerbation rates, prebronchodilator FEV1, the Asthma Control 

Questionnaire (ACQ) and serious adverse events (SAE) in individuals with eosinophilic asthma. 

https://pubmed.ncbi.nlm.nih.gov/35772828/
https://pubmed.ncbi.nlm.nih.gov/35772597/
https://pubmed.ncbi.nlm.nih.gov/35772597/
https://pubmed.ncbi.nlm.nih.gov/35772597/
https://pubmed.ncbi.nlm.nih.gov/35772597/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Akenroye+A&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Lassiter+G&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jackson+JW&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Keet+C&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Segal+J&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alexander+GC&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alexander+GC&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hong+H&cauthor_id=35772597
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-affiliation-6
https://doi.org/10.1016/j.jaci.2022.05.024
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=35772828


Results: Eight randomized clinical trials (n=6,461) were identified. In individuals with ≥300 

eosinophils per microliter (eosin/mcl), in reducing exacerbation rates in comparison to placebo: 

dupilumab (risk ratio [RR] 0.32; 95% credible interval [CI], 0.23-0.45), mepolizumab (RR, 0.37; 

95%CI, 0.30-0.45), and benralizumab (RR, 0.49; 95%CI, 0.43-0.55). In improving FEV1: 

dupilumab (mean difference in milliliters [MD] 230; [CI], 160-300), benralizumab (MD 150; 

95%CI, 100-200), and mepolizumab (MD 150; 95%CI, 66-220); and in reducing ACQ: 

mepolizumab (MD -0.63; [CI], -0.81 to -0.45), dupilumab (MD -0.48; 95%CI, -0.83 to -0.14), and 

benralizumab (MD -0.32; 95%CI, -0.43 to -0.21). In individuals with eosinophil counts of 150-299 

eosin/mcl, benralizumab (RR, 0.62; 95%CI, 0.52-0.73) and dupilumab (RR, 0.60; 95%CI, 0.38-

0.95) were associated with lower exacerbation rates; and only benralizumab (MD 81; 95% CI, 8-

150) significantly improved FEV1. These differences were minimal in comparison to clinically 

important thresholds. For SAE in the overall population, mepolizumab (odds ratio, 0.67; 95% CI, 

0.48-0.92) and benralizumab (0.74; 95% CI, 0.59-0.93) were associated with lower odds of a SAE, 

while dupilumab was not different from placebo (1.0; 95% CI, 0.74-1.4). 

Conclusions: There are minimal differences in the efficacy and safety of mepolizumab, 

benralizumab, and dupilumab in eosinophilic asthma. 

Clinical implication: In individuals with eosinophilic asthma, mepolizumab, benralizumab, and 

dupilumab are similar in their effect on exacerbations, FEV1, or ACQ. 

Keywords: Bayesian; asthma; benralizumab; comparative effectiveness; dupilumab; eosinophilic; 

mepolizumab; monoclonal antibody; network meta-analysis. 

Copyright © 2022. Published by Elsevier Inc. 
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Abstract 

Background: Individuals with respiratory conditions, such as asthma, are particularly susceptible 

to adverse health effects associated with higher levels of ambient air pollution and temperature. 

This study evaluates whether hourly levels of fine particulate matter (PM2.5) and dry bulb globe 

temperature (DBGT) are associated with the lung function of adult participants with asthma. 

Methods and findings: Global positioning system (GPS) location, respiratory function (measured 

as forced expiratory volume at 1 second (FEV1)), and self-reports of asthma medication usage and 

symptoms were collected as part of the Exposure, Location, and Lung Function (ELF) study. 

Hourly ambient PM2.5 and DBGT exposures were estimated by integrating air quality and 

temperature public records with time-activity patterns using GPS coordinates for each participant (n 

= 35). The relationships between acute PM2.5, DBGT, rescue bronchodilator use, and lung function 

collected in one week periods and over two seasons (summer/winter) were analyzed by multivariate 

regression, using different exposure time frames. In separate models, increasing levels in PM2.5, 

but not DBGT, were associated with rescue bronchodilator use. Conversely DBGT, but not PM2.5, 

had a significant association with FEV1. When DBGT and PM2.5 exposures were placed in the 

same model, the strongest association between cumulative PM2.5 exposures and the use of rescue 

bronchodilator was identified at the 0-24 hours (OR = 1.030; 95% CI = 1.012-1.049; p-value = 

0.001) and 0-48 hours (OR = 1.030; 95% CI = 1.013-1.057; p-value = 0.001) prior to lung function 

measure. Conversely, DBGT exposure at 0 hours (β = 3.257; SE = 0.879; p-value>0.001) and 0-6 

hours (β = 2.885; SE = 0.903; p-value = 0.001) hours before a reading were associated with FEV1. 

No significant interactions between DBGT and PM2.5 were observed for rescue bronchodilator use 

or FEV1. 

Conclusions: Short-term increases in PM2.5 were associated with increased rescue bronchodilator 

use, while DBGT was associated with higher lung function (i.e. FEV1). Further studies are needed 

to continue to elucidate the mechanisms of acute exposure to PM2.5 and DBGT on lung function in 

asthmatics. 
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Abstract 

Background: Conflicting literature exists regarding the risk factors for exacerbations among 

pregnant women with asthma. This systematic review and meta-analysis aimed to determine risk 

factors for asthma exacerbations during pregnancy. 

Methods: Electronic databases were searched for the following terms: (asthma or wheeze) and 

(pregnan* or perinat* or obstet*) and (exacerb* or flare up or morbidit* or attack*).All studies 

published between 2000 and 24 August 2021 were considered for inclusion if they reported at least 

one potential risk factor of asthma exacerbations in pregnant women with asthma. Of the 3337 

references considered, 35 publications involving 429 583 pregnant women with asthma were 

included. Meta-analyses were conducted to determine mean difference in risk factor between 

exacerbation groups, or the relative risks of exacerbation with certain risk factors. Good study 

quality was found through the Newcastle-Ottawa Scale (median score 8, interquartile range 7-9). 

Results: Increased maternal age (mean difference 0.62, 95% CI 0.11-1.13), obesity (relative risk 

1.25, 95% CI 1.15-1.37), smoking (relative risk 1.35, 95% CI 1.04-1.75), black ethnicity (relative 

risk 1.62, 95% CI 1.52-1.73), multiparity (relative risk 1.31, 95% CI 1.01-1.68), depression/anxiety 

(relative risk 1.42, 95% CI 1.27-1.59), moderate-severe asthma (relative risk 3.44, 95% CI 2.03-

5.83, versus mild) and severe asthma (relative risk 2.70, 95% CI 1.85-3.95, versus mild-moderate) 

were associated with an increased risk of asthma exacerbations during pregnancy. 

Conclusions: Future interventions aimed at reducing exacerbations in pregnancy could address the 

modifiable factors, such as smoking and depression/anxiety, and introduce more regular monitoring 

for those with nonmodifiable risk factors such as obesity and more severe asthma. 
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Abstract 

Inhaled corticosteroid (ICS) in patients with chronic obstructive pulmonary disease (COPD) has 

been debated for 20 years. In our systematic literature review and meta-analysis, we addressed the 

following: Should patients with COPD and a blood eosinophil count (EOS) of, respectively, a) < 
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150 cells/μl, b) 150-300 cells/μl, and c) > 300 cells/μl continue treatment with ICS? Protocol 

registered in PROSPERO (CRD42020178110) and funded by the Danish Health Authority. We 

searched Medline, Embase, CINAHL and Cochrane Central on 22nd July 2020 for randomized 

controlled trials (RCT) of ICS treatment in patients with COPD (≥40 years, no current asthma), 

which analyzed outcomes by EOS count and where >50% of patients used ICS prior. We used the 

GRADE method. Meta-analyzes for the outcomes were divided into EOS subgroups and analyzed 

for differences. We identified 11 RCTs with a total of 29,654 patients. A significant difference (p < 

0.00001) between the three subgroups' reduction of risk of moderate to severe exacerbation was 

found. Rate ratios for EOS counts: <150 cells/μL was 0.88 (95%CI: 0.83, 0.94); 150-300 cells/μL 

was 0.80 (95%CI: 0.69, 0.94); >300 cells/μL was 0.57 (95%CI: 0.49, 0.66). Overall, the certainty of 

the effect estimates was low to very low due to risk of bias, unexplained heterogeneity, few RCTs, 

and wide confidence intervals. A clear correlation was demonstrated between effect of continued 

ICS treatment (number of exacerbations, lung function, and quality of life) and increasing EOS 

count. Our meta-analyses suggested that treatment with ICS seemed beneficial for everyone except 

patients with EOS count below 150 cells/μl. 

Keywords: Blood eosinophils; Chronic obstructive pulmonary disease; Eosinophil; Inhaled 

corticosteroid. 

Copyright © 2022 The Authors. Published by Elsevier Ltd.. All rights reserved. 
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Abstract 

Background: Admission to a pediatric intensive care unit (PICU) has been associated with 

respiratory consequences in children with asthma and carries major implications for management 

control. Whereas respiratory syncytial virus (RSV) bronchiolitis has been associated with increasing 

intensity of wheezing, the relationship between RSV-bronchiolitis PICU admission and future 

asthma is unclear. This retrospective case-control study evaluated whether hospitalization in the 

PICU due to RSV bronchiolitis is more likely to be associated with future asthma in early life 

compared with hospitalization in a general pediatric ward. 

Methods: Children hospitalized due to RSV bronchiolitis between 2007 and 2019 in the PICU 

(study group) were compared to those hospitalized in a general pediatric ward (controls). Asthma 

prevalence was assessed by a follow-up questionnaire based on The International Study of Asthma 

and Allergies in Childhood questionnaire. 

Results: Sixty-three PICU patients and 66 controls were included. The PICU patients presented 

with more severe disease during RSV hospitalization. At follow-up, significantly more PICU 

patients aged 3-6 years had physician-diagnosed asthma, respiratory symptoms during the previous 

12 months, and underwent respiratory treatment since hospital discharge compared to controls (14 

[60.9%] vs. 4 [18.2%] patients; 15 [65.2%] vs. 6 [27.3%]; and 16 [69.6%] vs. 8 [36.4%]; 

respectively). These differences were no longer observed after 6 years of age. 

Conclusions: Children admitted to the PICU for RSV bronchiolitis are at higher risk for asthma in 

subsequent pre-school years and will require close respiratory follow-up than those admitted to 

general pediatric wards. Admission venue should be queried when asthma is suspected. 

Keywords: asthma; intensive care unit; respiratory syncytial virus. 
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Abstract 

The aim of this study is to examine trends from 2016 to 2019 in the incidence of hospitalizations 

and in-hospital mortality (IHM) of subjects < 18 years with community-acquired pneumonia (CAP), 

assessing possible sex differences. We used Spanish national hospital discharge data to select all 

patients < 18 years with CAP. We identified 43,511 children (53% boys) hospitalized with CAP. 

The incidence of CAP was significantly higher in boys than in girls, with an age-adjusted incidence 

rate ratio of 1.05 (95%CI 1.03-1.07) for boys compared to girls, and rose from 126 per 100,000 

children in 2016 to 131 in 2019 (p < 0.0001). There were no sex differences in isolated pathogens, 

comorbidities, length of hospital stay, or IHM. Variables independently associated with IHM were 

age 10 to 17 years, congenital heart disease, neurological diseases, and use of invasive mechanical 

ventilation. Asthma was a protective factor for IHM among girls. 

Conclusion: The incidence of hospital admissions for CAP was higher among boys than among 

girls and rose significantly from 2016 to 2019. There were no sex differences in hospital outcomes. 

Age 10 to 17 years, congenital heart disease, neurological diseases, and use of mechanical 

ventilation were risk factors for IHM in both sexes, while asthma was a protective factor among 

girls. No differences were found in IHM over time. 

What is known: • Community-acquired pneumonia is one of the most common reasons for 

hospitalizations among children. • There are few studies that allow to know the evolution of 

community-acquired pneumonia in children. 

What is new: • Incidence of hospital admissions for community-acquired pneumonia was higher in 

boys than girls and it rose significantly from 2016 to 2019. • Age 10 to 17 years, congenital heart 

disease, neurological diseases and use of mechanical ventilation were risk factors for in-hospital 

mortality in both sexes. 

Keywords: Children; Community-acquired pneumonia; Hospital admissions; In-hospital mortality; 

Incidence; Sex differences. 
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Abstract 

Background: Heterozygote carriers of potentially pathogenic variants in the cystic fibrosis 

transmembrane conductance regulator (CFTR) gene have increased asthma risk. However, the 

frequency and impact of CFTR variation among individuals with asthma is unknown. 

Objective: To determine whether potentially pathogenic CFTR variants associate with disease 

severity and whether individuals with two potentially pathogenic variants exist in a severe asthma-

enriched cohort. 

https://pubmed.ncbi.nlm.nih.gov/35469030/
https://pubmed.ncbi.nlm.nih.gov/35451201/
https://pubmed.ncbi.nlm.nih.gov/35451201/
https://pubmed.ncbi.nlm.nih.gov/35451201/
https://pubmed.ncbi.nlm.nih.gov/35451201/
https://pubmed.ncbi.nlm.nih.gov/35451201/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Izquierdo+ME&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Marion+CR&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Moore+WC&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Raraigh+KS&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Taylor-Cousar+JL&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cutting+GR&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cutting+GR&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ampleford+E&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hawkins+GA&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Zein+J&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Castro+M&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Denlinger+LC&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Erzurum+SC&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Erzurum+SC&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Fahy+JV&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Israel+E&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jarjour+NN&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Mauger+D&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Levy+BD&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Wenzel+SE&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Wenzel+SE&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Woodruff+P&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-18
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bleecker+ER&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-19
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Meyers+DA&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-20
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ortega+VE&cauthor_id=35451201
https://pubmed.ncbi.nlm.nih.gov/?term=35778780%2C35778740%2C35777771%2C35777770%2C35773287%2C35772828%2C35772597%2C35764405%2C35763502%2C35717128%2C35705210%2C35599064%2C35579122%2C35469030%2C35451201%2C35426975%2C35395397%2C35394903%2C35364018%2C35247313%2C35246315%2C34996850%2C34824054%2C34338132%2C34034597%2C34030555%2C33951991%2C33980121%2C33883206%2C33023335&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-15-affiliation-21
https://doi.org/10.1002/ppul.25939


Methods: We analyzed sequencing data spanning a 190.5Kb region of CFTR in participants from 

the Severe Asthma Research Program (SARP1-3). Potentially pathogenic, rare CFTR variants 

(frequency < 0.05) were classified as CF-causing or of varying clinical consequences (VVCC) 

(CFTR2. org). Regression-based models tested for association between CFTR genotypes (0-2 

potentially pathogenic variants) and severity outcomes. 

Results: Of 1401 participants, 9.5% (134) had one potentially pathogenic variant, occurring more 

frequently in non-Hispanic white (NHW, 10.1% [84 of 831]) compared to African American 

individuals (AA, 5.2% [22 of 426]). We found ≥2 potentially pathogenic CFTR variants in 1.4% 

(19); 0.5% (4) of NHW and 2.8% (12) of AA. Potentially pathogenic CFTR variant genotypes (≥1 

or ≥2 variants) were not cumulatively associated with lung function or exacerbations. In NHW, we 

found three F508del compound heterozygotes with F508del and a VVCC (two 5 T; TG12[c.1210-

11 T > G] and one Arg1070Trp) and a homozygote for the VVCC, 5 T; TG12. 

Conclusions: We found potentially pathogenic CFTR variants within a severe asthma-enriched 

cohort, including three compound heterozygote genotypes variably associated with CF in NHW 

individuals. These findings provide the rationale for CFTR sequencing and phenotyping of CF-

related traits in individuals with severe asthma. 

Keywords: Asthma; CF-Asthma Overlap; CFTR; cystic fibrosis; heterozygote carriers. 
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Abstract 

Rationale: Outdoor air pollution causes emergency department visits and hospitalizations for 

childhood asthma. In the United States, the Air Quality Index (AQI) alerts the public to air quality 

and provides behavioral recommendations to reduce exposure and harm, yet little is known about 

the relationship between the AQI and childhood asthma exacerbations. Objectives: To test for 

association between the AQI and childhood asthma exacerbations resulting in emergency 

department visits and hospitalizations. Methods: This was a retrospective time-stratified case-

crossover study, conducted using medical records data from 2010 through 2018 for children aged 6-

17 years with a primary diagnosis of an asthma exacerbation (defined as an emergency department 

visit or hospitalization for asthma) at UPMC Children's Hospital of Pittsburgh. Daily AQI data was 

obtained for Allegheny County, Pennsylvania from the Environmental Protection Agency. 

Conditional logistic regression was used for analyses of the AQI (as both a continuous and 

categorical variable) and asthma exacerbations. Stratified analyses were conducted to explore 

modification of the AQI effects on asthma exacerbations by race and other 

covariates. Results: There were 6,573 events. Particulate matter <2.5 μm (PM2.5) was the primary 

pollutant responsible for the AQI, followed by ozone (62% and 29% of days with events, 

respectively). The overall AQI was associated with asthma exacerbations (e.g., as continuous, per 

10-unit increase, Lag Day 2: odds ratio [OR], 1.014; 95% confidence interval [CI], 1.003-1.025; 

Lag Day 3: OR, 1.012; 95% CI, 1.001-1.023). By pollutant-specific AQI, the association was 

strongest for PM2.5. In stratified analyses, the AQI was associated with exacerbations in Black and 

younger children (6-11 yr) on Lag Day 4. Conclusions: The AQI is associated with asthma 

exacerbations among children in Allegheny County. This is driven primarily by PM2.5, with Black 

and younger children particularly affected. Healthcare providers should discuss the AQI in asthma 

management. 

Keywords: air pollution; air quality index; asthma exacerbations; childhood asthma; emergency 

department visits. 
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Abstract 

Background: Tezepelumab is a human monoclonal antibody that blocks the activity of thymic 

stromal lymphopoietin. SOURCE evaluated the oral corticosteroid-sparing effect of tezepelumab in 

adults with oral corticosteroid-dependent asthma. 
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Methods: We conducted this phase 3, multicentre, randomised, double-blind, placebo-controlled 

study across 60 sites in seven countries. Participants aged 18-80 years with physician-diagnosed 

asthma, who had been receiving medium-dose or high-dose inhaled corticosteroids and had at least 

one asthma exacerbation in the 12 months before screening were eligible. Patients who were 

receiving medium-dose inhaled corticosteroids must have had their dose increased to a high dose 

for at least 3 months before screening. After an oral corticosteroid optimisation phase of up to 8 

weeks, participants were randomly assigned according to a computer-generated fixed block 

randomisation sequence to receive tezepelumab 210 mg or placebo subcutaneously every 4 weeks 

during a 48 week treatment period (4 week induction phase, 36 week oral corticosteroid reduction 

phase, and 8 week maintenance phase). Randomisation was stratified by region. Participants, 

investigators, and site staff were masked to treatment assignment. The primary endpoint was the 

categorised percentage reduction from baseline in daily oral corticosteroid dose at week 48 without 

the loss of asthma control. Efficacy and safety endpoints were assessed in all participants who 

received at least one dose of study drug. This study is registered with 

ClinicalTrials.gov, NCT03406078. 

Findings: Between March 5, 2018, and Sept 27, 2019, 150 participants were randomly assigned to 

receive tezepelumab 210 mg (n=74) or placebo (n=76). The cumulative odds of achieving a 

category of greater percentage reduction in an oral corticosteroid dose for daily maintenance at 

week 48 were similar with tezepelumab or placebo in the overall population (odds ratio [OR] 1·28 

[95% CI 0·69-2·35], p=0·43; the primary endpoint was not met). The cumulative odds were higher 

with tezepelumab than with placebo in participants with baseline blood eosinophil counts of at least 

150 cells per μL (2·58 [1·16-5·75]), but not in participants with counts below 150 cells per μL 

(0·40 [0·14-1·13]). Tezepelumab was well tolerated, with no safety concerns identified. 53 (72%) 

of 74 tezepelumab-assigned participants and 65 (86%) of 76 placebo-assigned participants reported 

an adverse event. Serious adverse events were reported in 12 (16%) participants in the tezepelumab 

group and 16 (21%) participants in the placebo group. 

Interpretation: We did not observe a significant improvement in oral corticosteroid dose reduction 

with tezepelumab versus placebo in the overall population of this oral corticosteroid-sparing study, 

although an improvement was observed in participants with baseline blood eosinophil counts of at 

least 150 cells per μL. 
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Abstract 

Background: Although small airway disease is a feature of asthma, its association with relevant 

asthma outcomes remains unclear. The ATLANTIS study was designed to identify the combination 

of physiological and imaging variables that best measure the presence and extent of small airway 

disease in asthma, both cross-sectionally and longitudinally. In this longitudinal analysis, we 

evaluated which small airway parameters studied were most strongly associated with asthma 

control, exacerbations, and quality of life. 

Methods: In this observational cohort study, participants with mild, moderate, or severe stable 

asthma were recruited between June 30, 2014, and March 3, 2017, via medical databases and 

advertisements in nine countries worldwide. Eligible participants were aged 18-65 years with a 

clinical asthma diagnosis for at least 6 months. Participants were followed up for 1 year, with visits 

at baseline, 6 months, and 12 months. Physiological tests included spirometry, lung volumes, 

impulse oscillometry, multiple breath nitrogen washout (MBNW), and percentage decrease in 

forced vital capacity during methacholine challenge. CT densitometry was performed to evaluate 

small airway disease. We examined the associations between these measurements and asthma 

exacerbations, asthma control, and quality of life using univariate and multivariate analyses. A 

composite ordinal score comprising percent predicted R5-20 (resistance of small-to-mid-sized 

airways), AX (area of reactance), and X5 (reactance of more central, conducting small airways at 5 

Hz) was constructed. 

Findings: 773 participants (median age 46 years [IQR 34-54]; 450 [58%] female) were included in 

this longitudinal study. Univariate analyses showed that components of impulse oscillometry, lung 

volumes, MBNW, and forced expiratory flow at 25-75% of FVC were significantly correlated with 

asthma control and exacerbations (Spearman correlations 0·20-0·25, p<0·0001 after Bonferroni 

correction). As a composite of impulse oscillometry, the ordinal score independently predicted 

asthma control and exacerbations in a multivariate analysis with known exacerbation predictors. CT 

parameters were not significantly correlated with asthma control, exacerbation, or quality of life. 

Interpretation: Small airway disease, as measured by physiological tests, is longitudinally 

associated with clinically important asthma outcomes, such as asthma control and exacerbations. 

Funding: Chiesi Farmaceutici. 

Copyright © 2022 Elsevier Ltd. All rights reserved. 

Conflict of interest statement 

Declaration of interests MK reports grants paid to their institution for their research from the 

National Institutes of Health, American Lung Association, Chiesi Farmaceutici (for support of this 

study), AstraZeneca and Sanofi-Regeneron; personal fees for consultancies from Chiesi 

Farmaceutici, Genentech (Roche), GSK, Sanofi Regeneron, and AstraZeneca; speaker fees from 

Chiesi Farmaceutici; personal fees from participation in a data safety and monitoring board for 

AstraZeneca and ALung; and leadership in the American Thoracic Society. MVdB receives grants 

paid to their institution from Chiesi Farmaceutici (for this study), Sanofi, Genentech, GSK, and 

Roche. LMF reports personal fees for consultancies from Chiesi Farmaceutici; speaker fees from 

participation in advisory boards for Chiesi Farmaceutici, AstraZeneca, GSK, Alfasigma, Novartis, 

and Verona Pharma; travel expense reimbursement from Chiesi Farmaceutici, Novartis, and 

Menarini; and personal fees from participation in a data safety and monitoring board for Novartis. 



TVdM reports part-time employment with GSK and personal fees for consultancies from Chiesi 

Farmaceutici. GN reports being employed by Chiesi Farmaceutici. AP reports funding by Chiesi 

Farmaceutici (for this and other studies), AstraZeneca, GSK, Boehringer Ingelheim, Pfizer, Teva, 

and Sanofi paid to their institution; personal fees for consulting from Chiesi Farmaceutici, 

AstraZeneca, GSK, Novartis, Sanofi, Iqvia, Avillion, Elpen Pharmaceutic, and ALS; personal fees 

for lectures and presentations from Chiesi Farmaceutici, AstraZeneca, GSK, Boehringer Ingelheim, 

Menarini, Novartis, Zambon, Mundipharma, Teva, Sanofi, Edmond Pharma, Iqvia, MSD, Avillion, 

Elpen Pharmaceutic, ALS. KFR reports support from Chiesi Farmaceutici paid to their institution 

for this study; speaker fees from AstraZeneca, Boehringer Ingelheim, Chiesi Farmaceutici, 

Novartis, Sanofi/Regeneron, GlaxoSmithKline, Berlin Chemie, and Roche Pharma; personal fees 

from participation in a data safety and monitoring board for AstraZeneca, Boehringer Ingelheim, 

and Sanofi/Regeneron; and a leadership or fiduciary role for the German Center for Lung Research, 

the German Chest Society, and the American Thoracic Society. DS reports personal fees for 

consulting from Aerogen, AstraZeneca, Boehringer Ingelheim, Chiesi Farmaceutici, Cipla, CSL 

Behring, Epiendo, Genentech, GlaxoSmithKline, Glenmark, Gossamerbio, Kinaset, Menarini, 

Novartis, Pulmatrix, Sanofi, Teva, Theravance, and Verona. CB reports support paid to their 

institution from Chiesi Farmaceutici for this study; grants paid to their institution from GSK, 

AstraZeneca, Boehringer Ingelheim, Novartis, Chiesi Farmaceutici, Sanofi, Genetech, Merck, 

Mologic, 4DPharma, and Gossamer; and personal fees for consulting from GSK, AstraZeneca, 

Boehringer Ingelheim, Novartis, Chiesi Farmaceutici, Sanofi, Genentech, Merck, Mologic, 

4DPharma, Gossamer, TEVA, Regeneron, Roche, and CSL Behring. SS reports funding paid to 

their institution from Chiesi Farmaceutici for support of this study; personal fees from GSK, 

Novartis, ERT Medical, AstraZeneca, Knopp Biotech, Owlstone Medical, Mundipharma, CSL 

Behring, and Boehringer Ingelheim; and personal fees for lectures from Chiesi Farmaceutici. All 

other authors declare no competing interests. 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

21 

Trends Pharmacol Sci 

•  
•  
•  

. 2022 Jul;43(7):539-541. 

 doi: 10.1016/j.tips.2022.02.009. Epub 2022 Mar 2. 

Chemokine receptor CCR1: new target 
for asthma therapy 

https://pubmed.ncbi.nlm.nih.gov/35247313/
https://pubmed.ncbi.nlm.nih.gov/35246315/
https://pubmed.ncbi.nlm.nih.gov/35246315/
https://linkinghub.elsevier.com/retrieve/pii/S2213-2600(21)00536-1


Peter J Barnes 1 

Affiliations expand 

• PMID: 35246315 

  

• DOI: 10.1016/j.tips.2022.02.009 

Abstract 

A recent study shows that chemokine receptor 1 (CCR1) plays a role in eosinophilic inflammation 

and that its ligand CCL15 is increased in asthmatic eosinophils (Du et al.). A companion study 

reports that N-truncated forms of CCL15 generated by tissue proteases induce biased CCR1 

signaling (Shao et al.). These insights may provide the basis for the generation of more effective 

CCR antagonists as an oral therapy for asthma. 

Keywords: CCR1; asthma; biased agonist; chemokine; chemokine receptor; eosinophil. 
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Abstract 

Introduction: Asthma is a heterogeneous disease with poorly defined phenotypes. Patients with 

severe asthma often receive multiple treatments including oral corticosteroids (OCS). Treatment 

may modify the observed metabotype, rendering it challenging to investigate underlying disease 

mechanisms. Here, we aimed to identify dysregulated metabolic processes in relation to asthma 

severity and medication. 

Methods: Baseline urine was collected prospectively from healthy participants (n=100), patients 

with mild-to-moderate asthma (n=87) and patients with severe asthma (n=418) in the cross-

sectional U-BIOPRED cohort; 12-18-month longitudinal samples were collected from patients with 

severe asthma (n=305). Metabolomics data were acquired using high-resolution mass spectrometry 

and analysed using univariate and multivariate methods. 
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Results: A total of 90 metabolites were identified, with 40 significantly altered (p<0.05, false 

discovery rate <0.05) in severe asthma and 23 by OCS use. Multivariate modelling showed that 

observed metabotypes in healthy participants and patients with mild-to-moderate asthma differed 

significantly from those in patients with severe asthma (p=2.6×10-20), OCS-treated asthmatic 

patients differed significantly from non-treated patients (p=9.5×10-4), and longitudinal metabotypes 

demonstrated temporal stability. Carnitine levels evidenced the strongest OCS-independent 

decrease in severe asthma. Reduced carnitine levels were associated with mitochondrial 

dysfunction via decreases in pathway enrichment scores of fatty acid metabolism and reduced 

expression of the carnitine transporter SLC22A5 in sputum and bronchial brushings. 

Conclusions: This is the first large-scale study to delineate disease- and OCS-associated metabolic 

differences in asthma. The widespread associations with different therapies upon the observed 

metabotypes demonstrate the need to evaluate potential modulating effects on a treatment- and 

metabolite-specific basis. Altered carnitine metabolism is a potentially actionable therapeutic target 

that is independent of OCS treatment, highlighting the role of mitochondrial dysfunction in severe 

asthma. 
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Abstract 

Objective: To evaluate the efficacy and safety of three doses of glycopyrrolate metered dose 

inhaler (GP MDI) in patients with uncontrolled asthma despite treatment with inhaled 

corticosteroid/long-acting β2-agonists (ICS/LABA) with or without tiotropium, to characterize the 

benefit of triple therapy. 

Method: This phase II/III, double-blind study randomized patients to 24 weeks' treatment with 

twice-daily GP MDI 36 µg, 18 µg, 9 µg, or placebo MDI (all delivered via Aerosphere inhalers), or 

once-daily open-label tiotropium 2.5 µg. Patients continued their own ICS/LABA regimen 

throughout the study. The primary endpoint was change from baseline in forced expiratory volume 

in 1 s (FEV1) area under the curve from 0 - 4 h (AUC0 - 4) at Week 24. Secondary endpoints included 

patient questionnaires to measure asthma control or symptoms. Safety was also assessed. 

Results: The primary analysis (modified intent-to-treat) population included 1066 patients. The 

primary study endpoint was not met (changes from baseline in FEV1 AUC0 - 4 at Week 24 were 294 

mL, 284 mL, 308 mL, 240 mL, and 347 mL for GP MDI 36 µg, GP MDI 18 µg, GP MDI 9 µg, 

placebo, and open-label tiotropium, respectively). There were no significant differences between 

treatment and placebo in secondary endpoints at Week 24. Post-hoc analyses using post-

bronchodilator FEV1 as the baseline measurement, or averaging values across multiple baseline 

visits, showed a dose-related response to GP MDI. The incidence of adverse events was low and 

similar across treatments. 

Conclusion: Although this study did not meet its primary endpoint, post hoc analyses identified a 

dose-related response to GP MDI when alternative definitions of baseline FEV1 were used in the 

analyses. 
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Abstract 

Background: Undiagnosed asthma in children presenting to the emergency department (ED) for 

respiratory illnesses might be associated with subsequent asthma morbidity and repeat ED visits. 

Objective: To examine the prevalence of undiagnosed asthma among children presenting for ED 

care, and explore associations with sociodemographic and clinical characteristics. 

Methods: We surveyed parents of children ages 2-17 years seeking ED care for respiratory 

symptoms (including asthma) regarding sociodemographic characteristics, asthma symptoms, prior 

asthma care and morbidity, and prior asthma diagnosis. Undiagnosed asthma was defined as a 

positive screening for asthma and no prior diagnosis. We compared sociodemographic and clinical 
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factors of those with diagnosed versus undiagnosed asthma using chi-square, t-tests and 

multivariable logistic regression model. 

Results: Of 362 children, 36% had undiagnosed asthma. Undiagnosed children were younger, had 

younger parents, and had parents less likely to speak English versus diagnosed children (all p < 

0.05). Among undiagnosed children, 42% had moderate or severe asthma and 66% reported ≥1 

exacerbation in the prior 12 months. Parent-reported controller medication use was higher among 

diagnosed versus undiagnosed children (60% vs. 21%, p=.001). In a multivariable logistic 

regression (adjusting for insurance, education, income and preferred language), no controller usage 

(aOR 4.26), no asthma exacerbations in the prior year (aOR 2.41) and younger age (aOR 0.76) were 

significantly associated with undiagnosed asthma. 

Conclusion: Children presenting to the ED with undiagnosed asthma commonly experience 

significant prior asthma morbidity. Strategies to improve asthma diagnosis and messaging to their 

parents may reduce future morbidity. 
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Abstract 

Introduction: This manuscript describes a Phase II, dose-ranging, randomized, double-blind, 

placebo- and active-controlled, parallel-group study conducted to identify the appropriate dose of 

beclomethasone dipropionate (BDP) to be used in a single-inhaler extrafine formulation triple 

combination of BDP, formoterol fumarate and glycopyrronium.Methods: Patients aged 18-75 years 

with poorly-controlled asthma, receiving low/medium-dose inhaled corticosteroid (ICS), and who 

had forced expiratory volume in the 1st second (FEV1) 50-85% predicted, were randomized to 

inhale BDP 50, 200 or 400 µg twice daily (BID; total daily doses of 100, 400 and 800 µg), placebo, 

or the active comparator QVAR® 160 µg BID, all via pressurized metered-dose inhalers for 8 

weeks. The primary objective was to evaluate superiority of BDP over placebo for change from 

baseline in pre-dose morning FEV1 at Week 8. ClinicalTrials.gov: NCT03084718.Results: Of 610 

patients randomized, 559 (91.6%) completed the study. For pre-dose morning FEV1 at Week 8, 

BDP 200 µg BID was superior to placebo, with a statistically significant difference of 113 ml (95% 

CI 18, 209); differences vs placebo for BDP 50 and 400 µg BID were not significant (44 [-52, 140] 

and 93 [-3, 188] ml, respectively). Secondary efficacy endpoint results supported the primary 

endpoint in identifying BDP 200 µg BID as the appropriate dose. Adverse events were experienced 

by 23.5, 25.0 and 30.6% patients with BDP 50, 200 and 400 µg BID, 34.7% with placebo, and 

30.6% with the active comparator.Conclusion: In this dose-ranging study, BDP 200 µg BID 

offered the optimal balance of efficacy and safety in patients with asthma poorly controlled on 

low/medium-dose ICS.Supplemental data for this article is available online at at 

www.tandfonline.com/ijas . 

Keywords: Lung function; asthma control; inhaled corticosteroid; spirometry; symptoms. 
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Abstract 

Background: Rising pollution plays a crucial role in worsening several respiratory diseases. 

Particulate Matter (PM)-induced asthma exacerbations are one of the most dangerous events. 

Objectives: To assess the correlation between progressive particulate matter short-term exposure 

and asthma exacerbations, we investigated the role of PM levels on Emergency Department (ED) 

admissions and hospitalizations for these events in Brescia, an important industrial city located in 

northern Italy with high yearly levels of air pollution. 

Methods: We analyzed 1050 clinical records of ED admissions for suspected asthma exacerbation, 

starting from January 2014 to December 2017. Daily PM levels were collected from the 

Environmental Protection Regional Agency. We performed a time-series analysis using a Poisson 
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regression model with single and multiple day-lag. Results were expressed as Relative Risk (RR) 

and Excess of Relative Risk (ERR) of severe asthma exacerbation over a 10 µg/m3 increase in 

PM10 and PM2.5 concentration. 

Results: We selected and focused our analysis on 543 admissions for indisputable asthma 

exacerbation in ED and hospital. The time-series study showed an increase of the RR (CI95%) for 

asthma exacerbation-related ED admissions of 1.24 with an ERR of 24.2% for PM2.5 at lag0-1 (p < 

0.05). We also estimated for PM2.5 a RR (CI95%) of 1.12 with an ERR of 12.5% at lag0-5 (p ≤ 

0.05). Again, for PM2.5, an increase of the RR (CI95%) for asthma exacerbation-related 

hospitalizations of 1.31 with an ERR of 30.7% at lag0-1 (p < 0.05) has been documented. These 

findings were confirmed and even reinforced considering only the population living in the city. 

Conclusions: Short-term PM exposure, especially for PM2.5, plays a critical role in inducing 

asthma exacerbation events leading to ED admission or hospitalization. 

Keywords: PM10; PM2.5; Particulate matter; airborne pollutants; asthma; asthma exacerbation; 

emergency department; hospitalization. 
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Abstract 

Objectives: To review the current literature on the evidence and the underlying characteristics of 

glucocorticoids (type, dosage, and duration) associated with myopathy in asthma. 

Data sources: Four electronic databases were searched to October 19, 2020. 

Study selection: Inclusion criteria: adults or adolescents with asthma, taking systemic 

glucocorticoids, and measures of muscle impairments. 

Results: Nine studies met the eligibility criteria. The methodologic quality of most studies was fair 

or good. Two studies reported significantly lower inspiratory muscle function in outpatients taking 

daily oral glucocorticoids (≥10 mg), but one study reported no such difference. No differences was 

found in limb muscle strength in one study. Only 11-36% patients with acute exacerbation taking 

glucocorticoids intravenously suffered from limb muscle weakness during/after critical care 

admissions. Two studies reported significant associations between dosage of oral glucocorticoid use 

and inspiratory and limb muscle function, whereas seven studies did not find any significant 

correlations among the characteristics of systemic glucocorticoids and myopathy. Two studies 

comparing people with non-glucocorticoid dependent asthma taking inhaled glucocorticoid and 

healthy people did not find any significant differences in their inspiratory muscle strength and 

endurance. 

Conclusions: There were limited studies and inconsistent results on glucocorticoid-induced 

myopathy in people with asthma, and its association with the characteristics of glucocorticoids use. 

We recommended future studies should use a commonly accepted operational definition of 

myopathy, utilize a cohort study design, measure the cumulative dosage of glucocorticoids, and 

integrate possible confounding factors in the analysis. 

Keywords: Corticosteroid; muscle atrophy; muscle weakness; musculoskeletal; steroid. 
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A patient with severe asthma on benralizumab therapy was admitted to the intensive care unit (ICU) 

for a coronavirus disease 2019 (COVID-19) infection. At the end of the 8 week benralizumab 

dosing interval, discussion arose as to whether benralizumab should be administered or if treatment 

should be discontinued, due to the lack of experience with benralizumab in this situation. Severe 

broncho-obstruction developed, and the next injection of benralizumab was administered during 

ICU admission without detrimental symptoms. With this case report, we would like to share our 

experience with the safe administration of benralizumab during COVID-19 pneumonia, guiding 

doctors in future decision making. 

Keywords: COVID-19; case reports; critical care; pulmonary medicine; safety. 
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Abstract 

Introduction: Previous studies have reported a diverse range of threshold values for blood 

eosinophilia. In addition, a single predictive biomarker for eosinophilic chronic rhinosinusitis 

(CRS) with nasal polyps (ECRSwNP) has not yet been identified. 

Objectives: The aim of this study is to compare the clinical characteristics of ECRSwNP and non-

ECRSwNP to evaluate the preoperative risk of tissue eosinophilia of chronic rhinosinusitis with 

nasal polyps (CRSwNP) through a multiparametric statistical analysis. 

Methods: One hundred ten patients with evidence of chronic polypoid rhinosinusitis were included 

in this study and clinical records were retrospectively reviewed. Eosinophilic CRSwNP was 

diagnosed based on the presence of at least 10 eosinophils per high-power field. The demographic 

and clinical features of ECRSwNP and non-ECRSwNP are described. The values of blood 

eosinophilia as predictors of tissue eosinophilia have been identified using receiver operating 

characteristic curves. As the predictive value of the identified cutoff through regression analysis 

was low, we evaluated whether other risk factors could be statistically associated with ECRSwNP, 

and from this, a new predictive model was proposed for the identification of eosinophilic nasal 

polyps before surgery. 

Results: We found that the best method for predicting ECRSwNP is based on a model having 

asthma, blood eosinophil percentage, posterior ethmoid value in Lund-Mackay score, and modified 

Lund-Kennedy score as explanatory variables. 

Conclusions: This study provides new data for a better understanding of the polypoid CRS 

endotypes, and the proposed model allows the endotype to be identified preoperatively. 

Keywords: nasal polyps; paranasal sinus diseases; paranasal sinuses; quality of life; sinusitis. 
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Abstract 

Purpose: While asthma comorbidities are associated with higher health care utilisation, 

lower quality of life and poorer asthma control, the impact of asthma comorbidities on 

hospitalisation for asthma exacerbation (H-AX) remains less recognised. We aim to analyse 

the impact of asthma comorbidities on H-AX. 

Methods: Based on a national survey on asthma control and disease perception (CARN 

2015 study), we analysed the impact of comorbidities on annual incidence and frequency 

of H-AX in China. Information on demographic characteristics, asthma comorbidities and 

annual incidence and frequency of H-AX were presented in this study. 

Results: Among 3875 ambulatory asthma patients, 75.9% (2941/3875) had comorbidities, 

and 26.4% (1017/3858) experienced H-AX during past year. After adjusting for 

confounding factors such as demographic data, smoking status and asthma control, COPD 

[OR = 2.189, 95% CI (1.673, 2.863)] and coronary heart disease [OR = 1.387, 95% CI (1.032, 

1.864)] were associated with higher annual incidence, while allergic rhinitis [OR = 0.692, 

95% CI (0.588, 0.815)] was associated with lower annual incidence, of H-AX. In terms of 

frequency, allergic rhinitis [OR = 1.630, 95% CI (1.214, 2.187)], COPD [OR = 1.472, 95% CI 

(1.021, 2.122)] and anxiety [OR = 2.609, 95% CI (1.051, 6.477)] showed statistically 

significant correlation with frequent H-AX. 

Conclusions: COPD and coronary heart disease were associated with higher annual 

incidence, while allergic rhinitis was associated with lower annual incidence of H-AX. 

Allergic rhinitis, COPD and anxiety were associated with frequent H-AX. Comorbidities may 

have an important role in the risk and frequency of annual hospitalisations due to asthma 

exacerbation. The goal of asthma control should rely on a multi-disciplinary treatment 

protocol. 

Keywords: Asthma; Comorbidity; Exacerbation; Hospitalisation; Multi-centre cross-

sectional study. 
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Abstract 

Objective: The guiding significance of existing guidelines for the diagnosis, treatment and 

health management of AR in elderly patients is unclear. The aim of this study is to analyze 

the clinical characteristics and therapeutic effects of elderly and adult AR patients by 

prospective study. 

Methods: A total of 131 AR patients were recruited and divided into elderly group and 

adult group according to age. After receiving the same pharmacological treatment for 4 

weeks, the differences of the two groups in clinical scores including TNSS-4, RQLQ and 

VAS were compared. 

Results: After 4 weeks treatment, all clinical scores in the adult group were improved 

compared with the baseline levels, while in the elderly group, only the TNSS-4 score was 

significantly reduced, and the RQLQ and VAS scores were not significantly improved. The 

changes of TNSS-4, RQLQ, and VAS scores in the elderly group were significantly inferior 

to those in the adult group (LS mean differences were 1.60, 8.80, and 11.10, respectively; P 

< 0.001). 
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Conclusion: We confirmed that elderly and adult AR patients had different clinical 

characteristics and outcomes, and the degree of improvement in the adult group was 

significantly better than that in the elderly group. Therefore, it is urgent for us to establish 

a clinical guideline suitable for the elderly AR population to give more scientific and 

reasonable recommendations for diagnosis and treatment. 

Keywords: Allergic rhinitis; Drug treatment; Quality of life; Symptoms; The elderly. 
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Abstract 

Background and objective: 101BHG-D01 nasal spray is the first novel long-acting 

cholinergic M receptor antagonist under development to treat rhinorrhea in rhinitis. This 

first-in-human study aimed to evaluate the safety, tolerability, and pharmacokinetics of 

101BHG-D01 nasal spray following single intranasal doses in healthy Chinese subjects. 

Methods: A randomized, double-blind, placebo-controlled, single-dose escalation study 

was conducted in healthy Chinese volunteers after intranasal doses of 101BHG-D01 nasal 

spray or placebo ranging from 40 µg to 960 µg (total of six doses). Blood samples were 

collected at scheduled time points, and plasma concentrations were determined using a 

validated high-performance liquid chromatography-tandem mass spectrometry (HPLC-

MS/MS) method. A non-compartmental method was used to calculate the main 

pharmacokinetic parameters, including the area under the plasma concentration-time 

curve from time zero to the time of the last measurable concentration (AUC0-t), the area 

under the plasma concentration-time curve from time zero to infinity (AUC0-∞), the 

maximum plasma concentration (Cmax), the time to maximum plasma concentration (Tmax), 

and the elimination half-life (t1/2). Safety was evaluated by monitoring adverse events, 

laboratory assays, vital signs, physical examinations, 12-lead electrocardiograms (ECGs), 

anterior rhinoscopy, ophthalmic examination, and ambulatory ECG monitoring. 

Results: Following single intranasal dosing, 101BHG-D01 was rapidly absorbed with a 

median Tmax of 0.34-0.50 h and eliminated slowly with a mean t1/2 ranging from 4.29 to 

46.76 h for different dose groups. The Cmax and AUC of 101BHG-D01 increased linearly 

across the examined dose range of 40-960 µg. 101BHG-D01 nasal spray was well tolerated, 

all AEs were mild, and no serious adverse events occurred during the study. 
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Conclusions: 101BHG-D01 nasal spray was safe and well tolerated in healthy Chinese 

subjects when administered intranasally in single escalating doses. The mean Cmax and AUC 

increased proportionally to the studied dose. The pharmacokinetic, safety, and tolerability 

profiles of 101BHG-D01 nasal spray indicate that it is a good candidate for further 

development as a treatment for rhinorrhea in rhinitis. 

© 2022. The Author(s), under exclusive licence to Springer Nature Switzerland AG. 
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Abstract 

Objective: To specify clinical and immunological parameters of the mechanisms, which 

may lead to development of persistent asthma, or regression of the disease symptoms. 

Methods: Eighty children with childhood asthma, diagnosed in the past by using the 

modified Asthma Predicted Index (mAPI), were divided into two groups: remission group 

and persistent group. There were 3 study visits (baseline, at 6 mo, and at 12 mo). Clinical 

remission of asthma was defined as the absence of asthma symptoms for at least 12 mo 

without treatment. The patients could switch from one group to another during the 12 mo 

of follow-up. Clinical, inflammatory, and immunoregulatory predictors of asthma 

remission/persistence were analyzed. 

Results: The presence of mAPI criteria as well as house dust mite (HDM) allergy and 

allergic rhinitis at 7-10 y, were associated with a reduced prevalence of asthma remission. 

The increased eosinophil blood count in mAPI criteria was associated with a lower 

expression of CD25 positive cells. HDM allergy was associated with a higher fractional 

exhaled nitric oxide (FeNO) level (p = 0.0061) and higher expression of CD25CD71 (p = 

0.0232). Allergic rhinitis was associated with a higher expression of PPAR (p = 0.0493) and 

CD25CD71 (p = 0.0198), and lower expression of glycoprotein A repetitions predominant 

(GARP). 

Conclusions: Persistence of childhood asthma was largely determined by the presence of 

allergic rhinitis and sensitization to HDM. Additionally, API criteria but not 

immunoregulation processes, were related to asthma persistence. 

Keywords: Allergic rhinitis; Asthma persistence; Children; House dust mite sensitization. 
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Abstract 

Background: Non-allergic rhinitis (NAR) can be subdivided into several phenotypes: 

rhinorrhea of the elderly, rhinitis medicamentosa, smokers', occupational, hormonal, drug-

induced, gustatory, and idiopathic rhinitis. There are two pathophysiological endotypes of 
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NAR: inflammatory and neurogenic. Phenotypes may serve as an indicator of an underlying 

endotype and, therefore, help to guide the treatment. The prevalence of each phenotype 

in the general population is currently unknown. 

Methodology/principal: Cross-sectional questionnaire-based study in the general 

population of the Netherlands. 

Results: The prevalence of chronic rhinitis in the general population was 40% (N = 558, of 

those, 65% had NAR and 28% AR, in 7% allergy status is unknown). Individuals with NAR 

(N = 363) had significantly more complaints in October-February. Those with AR (N = 159) 

had significantly more complaints in April-August. The most common NAR phenotypes 

were idiopathic (39%) and rhinitis medicamentosa (14%), followed by occupational (8%), 

smokers' (6%), hormonal (4%), gustatory (4%), and rhinorrhea of the elderly (4%). The least 

prevalent phenotype was drug induced (1%). Nineteen percent of the NAR group could 

not be classified into any of the phenotypes. 

Conclusions: This is the first study to describe the prevalences of NAR phenotypes in the 

general population. AR and NAR have a distinct seasonality pattern with NAR being more 

prevalent in autumn/winter and AR in spring/summer. Our data on the prevalence of 

phenotypes may help clinicians to anticipate the type of patients at their clinic and help 

guide a tailored treatment approach. The high prevalence of rhinitis medicamentosa is 

alarming, since this is a potentially preventable phenotype. 

Keywords: endotype; epidemiology; non-allergic rhinitis; phenotype; prevalence. 
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Abstract 

Background: Chronic rhinosinusitis with nasal polyps (CRSwNP) is a predominantly type 2-

mediated inflammatory disease with high symptom burden and reduced health-related 

quality of life (HRQoL). This report aimed to comprehensively understand the effects of 

dupilumab on domains of HRQoL, their individual elements, and health status in patients 

with severe CRSwNP from phase 3 SINUS-24 (NCT02912468) and SINUS-52 

(NCT02898454) trials. 

Methods: Patients were randomized to dupilumab (n = 438) or placebo (n = 286) for 24 

weeks (SINUS-24), or 52 weeks (SINUS-52). Disease-specific HRQoL using 22-item sino-

nasal outcome test (SNOT-22), and health status using EuroQoL-visual analog scale (EQ-

VAS) was evaluated in the pooled intention-to-treat (ITT) population (Week 24), SINUS-52 

ITT (Week 52) and in the subgroups with/without asthma; non-steroidal anti-inflammatory 

drug-exacerbated respiratory disease (NSAID-ERD); and prior sinus surgery. 
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Results: At baseline, patients had poor disease-specific HRQoL and general health status 

and identified "Decreased sense of smell/taste" and "Nasal blockage" as the most 

important symptoms. Dupilumab significantly improved SNOT-22 total, domain (Nasal, 

Sleep, Function, Emotion, and Ear/facial), and 22-item scores, and EQ-VAS, at Week 24 vs 

placebo (all p < .0001), with continued improvements to Week 52 in SINUS-52. 

Improvements occurred irrespective of comorbid asthma, NSAID-ERD, or prior surgery. A 

significantly greater proportion of dupilumab-treated patients exceeded clinically 

meaningful thresholds for SNOT-22 total score and EQ-VAS vs placebo (all subgroups p < 

.05 except patients without surgery at Week 24). 

Conclusions: Dupilumab treatment led to significant clinically meaningful improvements 

across all aspects of disease-specific HRQoL, and general health status in patients with 

severe CRSwNP. 

Keywords: CRSwNP; HRQoL; SNOT-22; comorbidities; dupilumab. 
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Abstract 

Background: Validated combined symptom-medication scores (CSMSs) are needed to 

investigate the effects of allergic rhinitis treatments. This study aimed to use real-life data 

from the MASK-air® app to generate and validate hypothesis- and data-driven CSMSs. 

Methods: We used MASK-air® data to assess the concurrent validity, test-retest reliability 

and responsiveness of one hypothesis-driven CSMS (modified CSMS: mCSMS), one mixed 

hypothesis- and data-driven score (mixed score), and several data-driven CSMSs. The latter 

were generated with MASK-air® data following cluster analysis and regression models or 

factor analysis. These CSMSs were compared with scales measuring (i) the impact of rhinitis 

on work productivity (visual analogue scale [VAS] of work of MASK-air® , and Work 

Productivity and Activity Impairment: Allergy Specific [WPAI-AS]), (ii) quality-of-life (EQ-5D 
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VAS) and (iii) control of allergic diseases (Control of Allergic Rhinitis and Asthma Test 

[CARAT]). 

Results: We assessed 317,176 days of MASK-air® use from 17,780 users aged 16-90 years, 

in 25 countries. The mCSMS and the factor analyses-based CSMSs displayed poorer 

validity and responsiveness compared to the remaining CSMSs. The latter displayed 

moderate-to-strong correlations with the tested comparators, high test-retest reliability 

and moderate-to-large responsiveness. Among data-driven CSMSs, a better performance 

was observed for cluster analyses-based CSMSs. High accuracy (capacity of discriminating 

different levels of rhinitis control) was observed for the latter (AUC-ROC = 0.904) and for 

the mixed CSMS (AUC-ROC = 0.820). 

Conclusion: The mixed CSMS and the cluster-based CSMSs presented medium-high 

validity, reliability and accuracy, rendering them as candidates for primary endpoints in 

future rhinitis trials. 

Keywords: medication score; quality-of-life; rhinitis; symptom score; work. 
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Abstract 

Background: Bitter and sweet taste receptors (T2Rs and T1Rs), respectively, are involved in 

the innate immune response of the sinonasal cavity and associated with chronic 

rhinosinusitis (CRS). Growing evidence suggests extraoral TRs as relevant biomarkers, but 

the current understanding is incomplete. This systematic review synthesizes current 

evidence of extraoral taste receptors in CRS. 

Methods: PubMed, Embase, Cochrane, Web of Science, and Scopus were reviewed in 

accordance with Preferred Reporting Items for Systemic Reviews and Meta-Analyses 

guidelines and included studies of genotypic and phenotypic T2R/T1R status in CRS 

patients. 

Results: Twenty-two studies with 3845 patients were included. Seventeen studies 

evaluated genotype and 10 evaluated taste phenotypes. Four of 6 studies examining the 

haplotype distribution of the T2R, TAS2R38, demonstrated increased AVI/AVI haplotype 

("nontaster") frequency in CRS. Meanwhile, 2 studies demonstrated decreased bitter 

sensitivity in CRS with nasal polyposis (CRSwNP), whereas 3 other studies reported 

decreased bitter sensitivity only in CRS without nasal polyposis (CRSsNP). Findings 

regarding sweet sensitivity were mixed. Three studies with cystic fibrosis patients (n = 
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1393) were included. Studies investigating the association between clinical outcomes and 

TAS2R38 alleles were limited, but the nonfunctional combination of AVI/AVI was 

associated with increased utilization of sinus surgery and, in CRSsNP patients, with poorer 

improvement of symptoms postoperatively. 

Conclusion: Both genotypic and phenotypic assessments of T2Rs suggest a potential 

association with CRS, particularly CRSsNP. However, limited evidence and mixed 

conclusions cloud the role of T2Rs in CRS. Future investigations should aim to increase 

diverse populations, broaden institutional diversity, examine T1Rs, and utilize uniform 

assessments. 

Keywords: G-protein-coupled; biomarkers; genotype; haplotype; immunity; innate; 

phenotype; quinine; receptors; taste. 
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Abstract 

Aims: To search for sequence variants associated with ACEi discontinuation and to test 

their association with ACEi-associated adverse drug reactions (ADRs). 

Methods and results: A genome-wide association study (GWAS) on ACEi discontinuation 

was conducted, including 33 959 ACEi-discontinuers and 44 041 controls. Cases were 

defined as persons who switched from an ACEi treatment to an angiotensin receptor 

blocker. Controls were defined as persons who continued ACEi treatment for at least 1 

year. Odds ratios (ORs) and 95% confidence intervals (95% CIs) were computed for ACEi 

discontinuation risk by mixed model regression analysis. Summary statistics from the 

individual cohorts were meta-analyzed with a fixed-effects model. To test for association 

with specific ACEi-associated ADRs, any genome-wide significant (P < 5 × 10-8) ACEi 

discontinuation variants was tested for association with ACEi-associated cough and 

angioedema. A polygenetic risk score (PRS) based on ACEi discontinuation GWAS data was 

constructed and tested for association with ACEi-associated cough and angioedema in two 

population-based samples. In total, seven genetic genome-wide loci were identified, of 

which six were previously unreported. The strongest association with ACEi discontinuation 

was at 20q13.3 (NTSR1; OR: 1.21; 95% CI: 1.17-1.24; P = 2.1 × 10-34). Five of seven lead 

variants were associated with ACEi-associated cough, whereas none were associated with 

ACEi-associated angioedema. The ACEi discontinuation PRS was associated with ACEi-

associated cough in a dose-response manner but not with ACEi-associated angioedema. 

ACEi discontinuation was genetically correlated with important causes for cough, including 

gastro-esophageal reflux disease, allergic rhinitis, hay fever, and asthma, which indicates 

partly shared genetic underpinning between these traits. 

Conclusion: This study showed the advantage of using prescription patterns to discover 

genetic links with ADRs. In total, seven genetic loci that associated with ACEi 

discontinuation were identified. There was evidence of a strong association between our 
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ADR phenotype and ACEi-associated cough. Taken together, these findings increase 

insight into the pathophysiological processes that underlie ACEi-associated ADRs. 

Keywords: ACE inhibitors; ACE-inhibitor associated cough; ADR; Adverse drug reaction; 

Drug discontinuation; GWAS; Genome-wide association study. 
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Abstract 

The environmental microbiome represents the entirety of the microbes and their 

metabolites that we encounter in our environments. A growing body of evidence supports 

the role of the environmental microbiome in risk for and severity of allergic diseases and 
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asthma. The environmental microbiome represents a ubiquitous, lifelong exposure to non-

self antigens. During the critical window between birth and one year of life, interactions 

between our early immune system and the environmental microbiome have two 

consequences: our individual microbiome is populated by environmental microbes, and 

our immune system is trained regarding which antigens to tolerate. During this time, a 

diversity of exposures appears largely protective, dramatically decreasing the risk of 

developing allergic diseases and asthma. As we grow older, our interactions with the 

environmental microbiome change. While it continues to exert influence over the 

composition of the human microbiome, the environmental microbiome becomes 

increasingly a source for antigenic stimulation and infection. The same microbial exposure 

protective against disease development may exacerbate disease severity. While much has 

been learned about the importance of the environmental microbiome in allergic disease, 

much more remains to be understood about these complicated interactions between our 

environment, our microbiome, our immune system and disease. 

Keywords: Food allergy (FA); allergic rhinitis (AR); asthma; atopic dermatitis (AD); built 

environment; environment; exposure; metagenomics; microbiome; microbiota. 

Copyright © 2022. Published by Elsevier Inc. 
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Abstract 

Background: Air pollution may induce or reinforce nasal inflammation regardless of 

allergy status. There is limited direct clinical evidence informing the treatment of airborne 

pollution-related rhinitis. 

Objective: To assess the effectiveness of intranasal budesonide in adults with self-reported 

rhinitis symptoms triggered/worsened by airborne pollution. 

Methods: Adults in northern China with self-reported rhinitis symptoms triggered or 

worsened by airborne pollution were randomized to budesonide 256 µg/day or placebo 

for 10 days in pollution season (October 2019 to February 2020). The primary endpoint was 

the mean change from baseline in 24-h reflective total nasal symptom score (rTNSS) 

averaged over 10 days. The secondary endpoints were subject-assessed Global Impression 

of Change (SGIC), mean change from baseline in individual nasal symptom severity, and 

mean change from baseline in individual non-nasal symptoms of cough and postnasal drip 

severity. One-sided P < 0.0125 was considered statistically significant. 

Results: After an interruption by COVID-19, an interim analysis showed that the study 

could be ended for efficacy with n = 206 participants (103/group) since the primary 

efficacy endpoint demonstrated significant results. The final efficacy results showed that 

the 10-day-averaged rTNSS change in the budesonide group was greater than with 

placebo (- 2.20 vs - 1.72, P = 0.0107). Budesonide also significantly improved 10-day-

averaged itching/sneezing change (- 0.75 vs - 0.51, P = 0.0009). Results for SGIC and all 

other individual symptoms did not show significant differences between the two groups. 

Conclusions: Intranasal budesonide 256 µg once daily improved the total nasal symptoms 

and itching/sneezing over 10 days in adults with rhinitis triggered/worsened by airborne 

pollution. 

http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9207822/
https://doi.org/10.1186/s13223-022-00686-y


Keywords: Air quality index; Airborne pollution; Budesonide; Intranasal corticosteroid; 

Intranasal spray; Non-allergic rhinitis; Perennial allergic rhinitis; Pollution; Rhinitis; Seasonal 

allergic rhinitis. 
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Abstract 

Introduction: The numerous links between allergic rhinitis and asthma have been 

extensively explored in the last two decades, gaining great concern within the scientific 

community. These two conditions frequently coexist in the same patient and share 

numerous pathogenetic and pathophysiological mechanisms. 

Areas covered: We reviewed major pathophysiological, epidemiological, and clinical links 

between allergic rhinitis and asthma. We also provided a comprehensive discussion of 

allergic rhinitis treatment according to current guidelines, with a particular focus on the 

relevance of allergic rhinitis therapies in patients with comorbid asthma. 

Expert opinion: We believe that there are several unmet needs for our patients, however, 

there are promising advances forecasted for the future. Although allergic rhinitis is a 

recognized risk factor for asthma, a proper asthma detection and prevention plan in 

allergic rhinitis patients is not available. Allergen immunotherapy (AIT) represents a 

promising preventive strategy and may deserve an earlier positioning in allergic rhinitis 

management. A multidisciplinary approach should characterize the journey of patients with 

respiratory allergies, with an adequate referral to specialized Allergy/Asthma centers. 

Molecular Allergy Diagnosis may provide support for optimal AIT use. Finally, a possible 

evolution of biological treatment can be envisaged, mainly if biosimilars decrease such 

therapies' costs. 

Keywords: United airway disease; allergen immunotherapy; allergic rhinitis; allergic rhinitis 

treatment; asthma; asthma comorbidities; respiratory allergies. 
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Abstract 

we presented the case of a 3-year-old, Caucasian female, with history of 

severe persistent asthma, who presented with chronic cough. Symptoms were 

present since 18 months of age but worsened in the 5 months prior to 

presentation. Cough was initially described as dry but became productive and 

was accompanied by wheezing along with nasal congestion. This article is 
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This article is protected by copyright. All rights reserved. 

Proceed to details  

Cite 

  

Share 

https://pubmed.ncbi.nlm.nih.gov/35778783/
https://pubmed.ncbi.nlm.nih.gov/35778783/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hazan+G&cauthor_id=35778783
https://pubmed.ncbi.nlm.nih.gov/?term=35778783%2C35773452%2C35773287%2C35666453%2C35576775%2C35508331%2C35443137%2C34824054&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Orscheln+RC&cauthor_id=35778783
https://pubmed.ncbi.nlm.nih.gov/?term=35778783%2C35773452%2C35773287%2C35666453%2C35576775%2C35508331%2C35443137%2C34824054&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kertz+L&cauthor_id=35778783
https://pubmed.ncbi.nlm.nih.gov/?term=35778783%2C35773452%2C35773287%2C35666453%2C35576775%2C35508331%2C35443137%2C34824054&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Rivera-Spoljaric+K&cauthor_id=35778783
https://pubmed.ncbi.nlm.nih.gov/?term=35778783%2C35773452%2C35773287%2C35666453%2C35576775%2C35508331%2C35443137%2C34824054&filter=dates.2022%2F6%2F26-2022%2F7%2F2&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-affiliation-1
https://doi.org/10.1002/ppul.26048
https://pubmed.ncbi.nlm.nih.gov/35778783/


2 

Nat Rev Dis Primers 

•  

•  

•  

. 2022 Jun 30;8(1):46. 

 doi: 10.1038/s41572-022-00379-1. 

Cough hypersensitivity and chronic cough 

No authors listed 

• PMID: 35773452 

  

• DOI: 10.1038/s41572-022-00379-1 

No abstract available 

Proceed to details  

Cite 

  

Share 

3 

Review 

  

Nat Rev Dis Primers 

•  

•  

•  

. 2022 Jun 30;8(1):45. 

 doi: 10.1038/s41572-022-00370-w. 

https://pubmed.ncbi.nlm.nih.gov/35773452/
https://doi.org/10.1038/s41572-022-00379-1
https://pubmed.ncbi.nlm.nih.gov/35773452/


Cough hypersensitivity and chronic cough 

Kian Fan Chung 1 2, Lorcan McGarvey 3, Woo-Jung Song 4, Anne B 

Chang 5 6, Kefang Lai 7, Brendan J Canning 8, Surinder S Birring 9, Jaclyn A 

Smith 10, Stuart B Mazzone 11 

Affiliations expand 

• PMID: 35773287 

  

• DOI: 10.1038/s41572-022-00370-w 

Abstract 

Chronic cough is globally prevalent across all age groups. This disorder is 

challenging to treat because many pulmonary and extrapulmonary conditions 

can present with chronic cough, and cough can also be present without any 

identifiable underlying cause or be refractory to therapies that improve 

associated conditions. Most patients with chronic cough have cough 

hypersensitivity, which is characterized by increased neural responsivity to a 

range of stimuli that affect the airways and lungs, and other tissues 

innervated by common nerve supplies. Cough hypersensitivity presents as 

excessive coughing often in response to relatively innocuous stimuli, causing 

significant psychophysical morbidity and affecting patients' quality of life. 

Understanding of the mechanisms that contribute to cough hypersensitivity 

and excessive coughing in different patient populations and across the 

lifespan is advancing and has contributed to the development of new 

therapies for chronic cough in adults. Owing to differences in the pathology, 

the organs involved and individual patient factors, treatment of chronic cough 

is progressing towards a personalized approach, and, in the future, novel ways 

to endotype patients with cough may prove valuable in management. 
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Abstract 

Background: Chronic cough (CC) is a burdensome health problem in adult 

and older people, with a major impact on quality of life. Its management is 

often troublesome, and many guidelines have been released. 

Notwithstanding, a proportion of cases still do not reach a definite diagnosis 

and resolutive treatment. A coordinated approach between different 

specialists would be highly recommended, but its implementation in clinical 

practice suffers from the lack of shared protocols and poor awareness of the 

problem. The present consensus document has been implemented to address 

these issues. 

Aims: To develop evidence-based recommendations for the management of 

adults with CC. 

Methods: A 12-member expert task force of general practitioners, 

geriatricians, pneumologists, allergologists, otorhynolaringologists and 

gastroenterologists was established to develop evidence-based 

recommendations for the diagnostic and therapeutic approach to subjects 

with CC. A modified Delphi approach was used to achieve consensus, and the 

US Preventive Services Task Force system was used to rate the strength of 

recommendations and the quality of evidence. 

Results: A total of 56 recommendations were proposed, covering 28 topics 

and concerning definitions and epidemiology, pathogenesis and etiology, 

diagnostic and therapeutic approach along with the consideration of specific 

care settings. 

Conclusion: These recommendations should ease the management of 

subjects with CC by coordinating the expertise of different specialists. By 

providing a convenient list of topics of interest, they might assist in 

identifying unmet needs and research priorities. 

Keywords: Adult cough hypersensitivity syndrome; Chronic cough; 

Multidisciplinary care team; Refractory chronic cough; Unexplained chronic 

cough. 

© 2022. The Author(s), under exclusive licence to Springer Nature Switzerland 
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Abstract 

Background: Individuals with Chronic Obstructive Pulmonary Disease (COPD) 

often develop anxiety and depression, which worsen illness management and 

prognosis. Physical and psychological symptoms, contextual and illness-

related factors display complex reciprocal interactions, which give rise to 

heterogeneous presentations. Examining the patterns of association between 

specific physical and psychological symptoms in patients with COPD may help 

to focus on the precision of the patient-centred care. 

Research question: We used network analyses to examine the links between 

symptoms of COPD, depression and anxiety. 

Methods: Data from 1587 individuals with COPD from the COPDGene study 

were included. We estimated a Bayesian Gaussian Graphical Model to 

highlight the unique associations between symptoms of COPD (assessed with 

the COPD Assessment Test), depression and anxiety (assessed with the 

Hospital Anxiety and Depression Scale (HADS), while examining the role of 

sociodemographic characteristics, lung function tests, and health status. 

Results: Unique Variable Analysis reduced 14 HADS items to Tension/worry 

(chronic anxiety), Fear/panic (acute anxiety), Restlessness, Anhedonia, Sadness 

and Slowing. In network analyses, chest-tightness was related to acute 

anxiety, while cough and weakness were connected with core depressive 

symptoms (sadness and lack of pleasure). Chronic anxiety was linked with 

acute anxiety and depressive symptoms. Findings were confirmed accounting 

for the role of confounders, including lung function, sex, ethnicity and lifestyle 

factors. A simulation based on our model yielded distinct predictions about 

anxiety and depression in two participants with similar COPD severity, but 

different symptom profiles. 

Conclusion: Network analyses highlighted specific associations between 

symptoms of COPD, depression and anxiety. Accounting for symptom-level 

interactions may help to promote personalized treatment approaches. 

Keywords: Anxiety; COPD; Depression; Dyspnoea; Network analysis; Panic; 

Worries. 

Copyright © 2022 Elsevier Ltd. All rights reserved. 
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Free article 

Abstract 

Patients suffering from chronic obstructive pulmonary disease (COPD) 

clinically manifest airway mucus hypersecretion as sputum expectoration and 

cough. Evidence accumulated in the past decade has shown that the 

cholinergic system not only regulates airway smooth muscle contraction but 

also the activity of inflammatory and airway epithelial cells, including goblet 

cells, and submucosal gland activity. Long-acting muscarinic antagonists 

(LAMAs) with the most favourable M3/M2 muscarinic acetylcholine (ACh) 

receptors residency properties are not only excellent bronchodilators but 

potentially also mucus-modifying agents, able to positively impact on mucus 

hypersecretion and cough. The aim of this systematic review was to 

investigate the impact of LAMAs on mucus hypersecretion and cough in 

COPD patients. The evidence confirmed that LAMAs, mainly tiotropium and 

aclidinium, improved sputum production and cough in moderate to severe 

COPD. Thus, LAMAs not only antagonise the ACh-induced 

bronchoconstriction of the airways but also appear to limit the production of 

mucus secreted in response to ACh by airway goblet cells and/or submucosal 

glands. Further clinical studies are necessary to evaluate the impact of LAMAs 

exclusively on sputum symptoms and cough as primary end-points and to 

investigate whether LAMAs have a modulatory action on the rheological 

properties of mucus. 

Copyright ©The authors 2022. 
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Abstract 

Introduction: Purinergic receptors play a critical role in neurotransmission, 

and modulation of complex physiological functions and thus have 

implications in numerous disease states. The past decade has seen substantial 

progress in the design of novel chemical compounds that act on the P2X class 

of receptors and warrants an updated review of this field. 

Areas covered: This review provides a summary of the patent literature 

describing the discovery and clinical uses of P2X receptor antagonists 

published between 2010 and September 2021. The reader will gain 

information on structural claims, representative structures, and biological data 

of recently reported P2X antagonists. 

Expert opinion: Despite continual advancement in both crystallography and 

chemical biology strengthening our understanding of purinergic signalling, 

there remains an absence of clinically approved chemotypes. A testament to 

both the therapeutic potential and academic perseverance in purinergic 

research is the multitude of research initiatives that maintain active P2X 

receptor programs that have spanned decades. Very recently, the FDA 

declined Merck Pharmaceuticals application for Gefapixant, a P2X3 selective 

inhibitor as a treatment for chronic cough, requesting additional data. This 

unfortunate setback will ultimately be insignificant considering the long 

history of P2X investigation and the preclinical and clinical development that 

will undoubtedly occur over the next decade. 

Keywords: Drug discovery; P2X antagonists; inhibitors; purinergic; therapeutic 

applications. 
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Abstract 

Introduction: Asthma is a heterogeneous disease with poorly defined 

phenotypes. Patients with severe asthma often receive multiple treatments 

including oral corticosteroids (OCS). Treatment may modify the observed 

metabotype, rendering it challenging to investigate underlying disease 

mechanisms. Here, we aimed to identify dysregulated metabolic processes in 

relation to asthma severity and medication. 

Methods: Baseline urine was collected prospectively from healthy participants 

(n=100), patients with mild-to-moderate asthma (n=87) and patients with 

severe asthma (n=418) in the cross-sectional U-BIOPRED cohort; 12-18-

month longitudinal samples were collected from patients with severe asthma 

(n=305). Metabolomics data were acquired using high-resolution mass 

spectrometry and analysed using univariate and multivariate methods. 

Results: A total of 90 metabolites were identified, with 40 significantly altered 

(p<0.05, false discovery rate <0.05) in severe asthma and 23 by OCS use. 

Multivariate modelling showed that observed metabotypes in healthy 

participants and patients with mild-to-moderate asthma differed significantly 

from those in patients with severe asthma (p=2.6×10-20), OCS-treated 

asthmatic patients differed significantly from non-treated patients (p=9.5×10-

4), and longitudinal metabotypes demonstrated temporal stability. Carnitine 

levels evidenced the strongest OCS-independent decrease in severe asthma. 

Reduced carnitine levels were associated with mitochondrial 

dysfunction via decreases in pathway enrichment scores of fatty acid 

metabolism and reduced expression of the carnitine transporter SLC22A5 in 

sputum and bronchial brushings. 

Conclusions: This is the first large-scale study to delineate disease- and OCS-

associated metabolic differences in asthma. The widespread associations with 

different therapies upon the observed metabotypes demonstrate the need to 
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evaluate potential modulating effects on a treatment- and metabolite-specific 

basis. Altered carnitine metabolism is a potentially actionable therapeutic 

target that is independent of OCS treatment, highlighting the role of 

mitochondrial dysfunction in severe asthma. 
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