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Abstract 

Background: Care fragmentation in the elderly population prompted the need for integrated health 

care systems. However, evidence regarding the impact of the integrated care system in Taiwan is 

unclear. We aimed to conduct a systematic review to evaluate the impact of Taiwan's integrated 

health care programs on geriatric population. 

Methods: We searched bibliographic databases MEDLINE, Embase, Web of Science, and Airiti 

Library for relevant publications throughout May 2022. Studies investigating the effectiveness of 

Taiwan's integrated care programs were included. We used the critical appraisal skills programme 

(CASP) checklist, to assess the risk of bias of included studies. 

Results: Thirty-four studies, with a total of 838,026 study subjects, were assessed. The systematic 

review on 11 subthemes (diabetes mellitus, chronic kidney disease, hepatitis C virus, fractures, 

cancer, dementia, atrial fibrillation, chronic obstructive pulmonary disease, mechanical ventilation, 

terminal illness, outpatients and community-dwelling patients), demonstrated that the 

implementation of integrated health care could not only provide benefits on survival, self-care 

ability, health quality, physical, and functional rehabilitation outcomes, but also significantly reduce 

medical utilization and expenditures. 

Conclusion: The integrated health care system for multiple morbidities benefits the Taiwanese 

geriatric population in physical and functional outcomes. The thematic synthesis provides 

references for future rigorous clinical trials. 

Keywords: Elderly; Integrated health care system; National health insurance program; Systematic 

review; Taiwan. 

Copyright © 2022. Published by Elsevier B.V. 
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Abstract 

Rationale: Predicting increased risk of future healthcare utilization in chronic obstructive 

pulmonary disease (COPD) patients is an important goal for improving patient management. 

Objective: Our objective was to determine the importance of computed tomography (CT) lung 

imaging measurements relative to other demographic and clinical measurements for predicting 

future health services use with machine learning in COPD. 

Materials and methods: In this retrospective study, lung function measurements and chest CT 

images were acquired from Canadian Cohort of Obstructive Lung Disease study participants from 

2010 to 2017 (https://clinicaltrials.gov, NCT00920348). Up to two follow-up visits (1.5- and 3-year 

follow-up) were performed and participants were asked for details related to healthcare utilization. 

Healthcare utilization was defined as any COPD hospitalization or emergency room visit due to 

respiratory problems in the 12 months prior to the follow-up visits. CT analysis was performed 

(VIDA Diagnostics Inc.); a total of 108 CT quantitative emphysema, airway and vascular 

measurements were investigated. A hybrid feature selection method with support vector machine 

classifier was used to predict healthcare utilization. Performance was determined using accuracy, 

F1-measure and area under the receiver operating characteristic curve (AUC) and Matthews's 

correlation coefficient (MC). 

Results: Of the 527 COPD participants evaluated, 179 (35%) used healthcare services at follow-up. 

There were no significant differences between the participants with or without healthcare utilization 

at follow-up for age (p = 0.50), sex (p = 0.44), BMI (p = 0.05) or pack-years (p = 0.76). The 

accuracy for predicting subsequent healthcare utilization was 80% ± 3% (F1-measure = 74%, AUC 

= 0.80, MC = 0.6) when all measurements were considered, 76% ± 6% (F1-measure = 72%, AUC = 

0.77, MC = 0.55) for CT measurements alone and 65% ± 5% (F1-measure = 60%, AUC = 0.67, MC 

= 0.34) for demographic and lung function measurements alone. 

Conclusion: The combination of CT lung imaging and conventional measurements leads to greater 

prediction accuracy of subsequent health services use than conventional measurements alone, and 

may provide needed prognostic information for patients suffering from COPD. 

https://pubmed.ncbi.nlm.nih.gov/35690537/
https://pubmed.ncbi.nlm.nih.gov/35690537/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Moslemi+A&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Makimoto+K&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tan+WC&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bourbeau+J&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hogg+JC&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Coxson+HO&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Coxson+HO&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kirby+M&cauthor_id=35690537
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Canadian+Cohort+of+Obstructive+Lung+Disease%5BCorporate+Author%5D
https://doi.org/10.1016/j.acra.2022.05.009
http://clinicaltrials.gov/show/NCT00920348


Keywords: COPD; Computed tomography; Hospitalization; Machine learning; Quantitative 

imaging. 

Copyright © 2022 The Association of University Radiologists. Published by Elsevier Inc. All rights 

reserved. 

SUPPLEMENTARY INFO 

Associated dataexpand 

Proceed to details  

Cite 

  

Share 

3 

BMC Geriatr 

•  
•  
•  

. 2022 Jun 11;22(1):501. 

 doi: 10.1186/s12877-022-03169-2. 

Effect of inpatient rehabilitation treatment ingredients on functioning, quality 
of life, length of stay, discharge destination, and mortality among older adults 
with unplanned admission: an overview review 

K Lambe 1, S Guerra 1, G Salazar de Pablo 2, S Ayis 1, I D Cameron 3, N E Foster 4 5, E Godfrey 1 6, C L 

Gregson 7, F C Martin 1, C Sackley 1, N Walsh 8, K J Sheehan 9 

Affiliations expand 

• PMID: 35689181 

  

• PMCID: PMC9188066 

  

• DOI: 10.1186/s12877-022-03169-2 

Free PMC article 

Abstract 

https://pubmed.ncbi.nlm.nih.gov/35690537/
https://pubmed.ncbi.nlm.nih.gov/35689181/
https://pubmed.ncbi.nlm.nih.gov/35689181/
https://pubmed.ncbi.nlm.nih.gov/35689181/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Lambe+K&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Guerra+S&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Salazar+de+Pablo+G&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ayis+S&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cameron+ID&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Foster+NE&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Godfrey+E&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gregson+CL&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gregson+CL&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Martin+FC&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sackley+C&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Walsh+N&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sheehan+KJ&cauthor_id=35689181
https://pubmed.ncbi.nlm.nih.gov/?term=35691276%2C35690537%2C35689181%2C35688435%2C35683565%2C35683563%2C35676684%2C35672183%2C35670713%2C35665699%2C35661228%2C35649189%2C35648080%2C35647927%2C35608065%2C35606006%2C35578148%2C35562273%2C35533707%2C35512458%2C35504724%2C35485599%2C35429764%2C35427844%2C35427843%2C35334479%2C35272071%2C35229076%2C35192447%2C35170389%2C35040430%2C35027472%2C34995573%2C34905461%2C34795034%2C34618283%2C34556555%2C34446524%2C33573386%2C33267721%2C32819184&filter=dates.2022%2F5%2F29-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-affiliation-9
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9188066/
https://doi.org/10.1186/s12877-022-03169-2


Background: To synthesise the evidence for the effectiveness of inpatient rehabilitation treatment 

ingredients (versus any comparison) on functioning, quality of life, length of stay, discharge 

destination, and mortality among older adults with an unplanned hospital admission. 

Methods: A systematic search of Cochrane Library, MEDLINE, Embase, PsychInfo, PEDro, 

BASE, and OpenGrey for published and unpublished systematic reviews of inpatient rehabilitation 

interventions for older adults following an unplanned admission to hospital from database inception 

to December 2020. Duplicate screening for eligibility, quality assessment, and data extraction 

including extraction of treatment components and their respective ingredients employing the 

Treatment Theory framework. Random effects meta-analyses were completed overall and by 

treatment ingredient. Statistical heterogeneity was assessed with the inconsistency-value (I2). 

Results: Systematic reviews (n = 12) of moderate to low quality, including 44 non-overlapping 

relevant RCTs were included. When incorporated in a rehabilitation intervention, there was a large 

effect of endurance exercise, early intervention and shaping knowledge on walking endurance after 

the inpatient stay versus comparison. Early intervention, repeated practice activities, goals and 

planning, increased medical care and/or discharge planning increased the likelihood of discharge 

home versus comparison. The evidence for activities of daily living (ADL) was conflicting. 

Rehabilitation interventions were not effective for functional mobility, strength, or quality of life, or 

reduce length of stay or mortality. Therefore, we did not explore the potential role of treatment 

ingredients for these outcomes. 

Conclusion: Benefits observed were often for subgroups of the older adult population e.g., 

endurance exercise was effective for endurance in older adults with chronic obstructive pulmonary 

disease, and early intervention was effective for endurance for those with hip fracture. Future 

research should determine whether the effectiveness of these treatment ingredients observed in 

subgroups, are generalisable to older adults more broadly. There is a need for more transparent 

reporting of intervention components and ingredients according to established frameworks to enable 

future synthesis and/or replication. 

Trial registration: PROSPERO Registration CRD42018114323 . 

Keywords: Acute care; Exercise; Geriatrics; Hospital; Illness; Injury; Physiotherapy; Trauma. 
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Abstract 

Objectives: To present a review on the pathogenesis, risk factor and treatment of chronic 

obstructive pulmonary disease complicated with osteoporosis and provide new ideas for the 

diagnosis and treatment. 

Data source: A systematic search is carried out using keywords as chronic obstructive pulmonary 

disease, osteoporosis, risk factors, and pulmonary rehabilitation. 

Results: Patients with chronic obstructive pulmonary disease have a high prevalence of 

osteoporosis and a high risk of fracture. The mechanisms of osteoporosis in COPD patients are 

associated with general risk factors, such as smoking, reduced physical activity, low weight, and 

disease-specific risk factors, such as systemic inflammatory, Vitamin D deficiency, use of 

glucocorticoid, anemia, hypoxemia, and hypercapnia. The treatment of osteoporosis in COPD 
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emphasizes comprehensive intervention, which mainly include basic treatment and anti-

osteoporosis drugs. Noticeably, pulmonary rehabilitation program is an important part of treatment. 

Conclusions: This work summarizes the pathogenesis, risk factor, prevention, and treatment of 

chronic obstructive pulmonary disease complicated with osteoporosis, and the latest progress of 

studies on chronic obstructive pulmonary disease and osteoporosis is discussed. 

Keywords: chronic obstructive pulmonary disease; fracture; osteoporosis; prevalence; pulmonary 

rehabilitation; risk factors. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is considered a major cause of death worldwide, 

and various studies have been conducted for its early diagnosis. Our work developed a scoring 

system by predicting and validating COPD and performed predictive model implementations. 

Participants who underwent a health screening between 2017 and 2020 were extracted from the 

Korea National Health and Nutrition Examination Survey (KNHANES) database. COPD 

individuals were defined as aged 40 years or older with prebronchodilator forced expiratory volume 

in 1 s/forced vital capacity (FEV1/FVC &lt; 0.7). The logistic regression model was performed, and 

the C-index was used for variable selection. Receiver operating characteristic (ROC) curves with 

area under the curve (AUC) values were generated for evaluation. Age, sex, waist circumference 

and diastolic blood pressure were used to predict COPD and to develop a COPD score based on a 

multivariable model. A simplified model for COPD was validated with an AUC value of 0.780 

from the ROC curves. In addition, we evaluated the association of the derived score with 

cardiovascular disease (CVD). COPD scores showed significant performance in COPD prediction. 

The developed score also showed a good effect on the diagnostic ability for CVD risk. In the future, 

studies comparing the diagnostic accuracy of the derived scores with standard diagnostic tests are 

needed. 

Keywords: cardiovascular disease; chronic obstructive pulmonary disease; score system; self-

diagnosis. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a progressive respiratory disorder that may lead 

to gas exchange abnormalities, including hypercapnia. Chronic hypercapnia is an independent risk 

factor of mortality in COPD, leading to epithelial dysfunction and impaired lung immunity. 

Moreover, chronic hypercapnia affects the cardiovascular physiology, increases the risk of 

cardiovascular morbidity and mortality, and promotes muscle wasting and musculoskeletal 

abnormalities. Noninvasive ventilation is a widely used technique to remove carbon dioxide, and 

several studies have investigated its role in COPD. In the present review, we aim to summarize the 

causes and effects of chronic hypercapnia in COPD. Furthermore, we discuss the use of domiciliary 
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noninvasive ventilation as a treatment option for hypercapnia while highlighting the controversies 

within the evidence. Finally, we provide some insightful clinical recommendations and draw 

attention to possible future research areas. 

Keywords: airway immunity; chronic obstructive pulmonary disease; hypercapnia; noninvasive 

ventilation. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is associated with elevated ATP 

levels in the extracellular space. Once released, ATP serves as danger signal modulating immune 

responses by activating purinergic receptors. Accordingly, purinergic signalling has been implicated 

in respiratory inflammation associated with cigarette smoke exposure. However, the role of P2X4-

signalling has not been fully elucidated yet. 

Methods: Here, we analysed the P2X4 mRNA expression in COPD patients as well as cigarette 

smoke-exposed mice. Furthermore, P2X4-signalling was blocked by either using a specific 

antagonist or genetic depletion of P2rx4 in mice applied to an acute and prolonged model of 

cigarette smoke exposure. Finally, we inhibited P2X4-signalling in macrophages derived from 

THP-1 before stimulation with cigarette smoke extract. 

Results: COPD patients exhibited an increased P2X4 mRNA expression in cells isolated from the 

bronchoalveolar lavage fluid and peripheral mononuclear cells. Similarly, P2rx4 expression was 

elevated in lung tissue of mice exposed to cigarette smoke. Blocking P2X4-signalling in mice 

alleviated cigarette smoke induced airway inflammation as well as lung parenchyma destruction. 

Additionally, human macrophages derived from THP-1 cells released reduced concentrations of 

proinflammatory cytokines in response to cigarette smoke extract stimulation when P2X4 was 

inhibited. 

Conclusion: Taken together, we provide evidence that P2X4-signalling promotes innate immunity 

in the immunopathologic responses induced by cigarette smoke exposure. 
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Abstract 

Introduction: Depression is a common and important comorbidity in patients with chronic 

obstructive pulmonary disease (COPD). Depressive status is associated with a high COPD 

assessment test (CAT) total score, but it is difficult to distinguish patients with depression from 

those with severe symptomatic COPD. We hypothesized that a non-respiratory symptom-dominant 

elevation in CAT score is associated with depression in patients with COPD. 

Methods: A total of 226 patients in the KYOTO cohort in Japan and 924 patients in the Korea 

COPD Subgroup Study (KOCOSS) cohort in the Republic of Korea were analyzed. Depression was 

diagnosed based on a PHQ-9 (patient health questionnaire-9) ≥5 in the KYOTO cohort and a BDI-II 

(Beck Depression Inventory-II) ≥17 in the KOCOSS cohort. Sums of respiratory symptoms (Q1-

Q4; Q1234) and non-respiratory symptoms (Q5-Q8; Q5678) from CAT items were analyzed. 

Results: Fifty-three (23.5%) patients in the KYOTO cohort and 111 (11.2%) patients in the 

KOCOSS cohort were identified as having depression. Fifty-five patients (24.3%) in the KYOTO 

cohort and 249 patients (26.9%) in the KOCOSS cohort showed non-respiratory symptom 

dominance (Q1234 ≤ Q5678), and they had a significantly higher prevalence of depression than did 

patients with respiratory symptom dominance (Q1234 > Q5678). Multivariable logistic regression 
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analysis showed that both the CAT total score and Q1234 ≤ Q5678 were significantly associated 

with depression in both cohorts. Moreover, even in symptomatic patients (CAT total score ≥10), 

these significant associations were preserved. 

Conclusion: Non-respiratory symptom dominance in CAT is a suspicious feature for depression in 

patients with COPD. 

Copyright © 2022 Elsevier Ltd. All rights reserved. 
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Abstract 

Background Preexisting indexes for predicting the prognosis of chronic obstructive pulmonary 

disease (COPD) do not use radiologic information and are impractical because they involve 

complex history assessments or exercise tests. Purpose To develop and to validate a deep learning-

based survival prediction model in patients with COPD (DLSP) using chest radiographs, in addition 
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to other clinical factors. Materials and Methods In this retrospective study, data from patients with 

COPD who underwent postbronchodilator spirometry and chest radiography from 2011-2015 were 

collected and split into training (n = 3475), validation (n = 435), and internal test (n = 315) data 

sets. The algorithm for predicting survival from chest radiographs was trained (hereafter, 

DLSPCXR), and then age, body mass index, and forced expiratory volume in 1 second (FEV1) were 

integrated within the model (hereafter, DLSPinteg). For external test, three independent cohorts were 

collected (n = 394, 416, and 337). The discrimination performance of DLSPCXR was evaluated by 

using time-dependent area under the receiver operating characteristic curves (TD AUCs) at 5-year 

survival. Goodness of fit was assessed by using the Hosmer-Lemeshow test. Using one external test 

data set, DLSPinteg was compared with four COPD-specific clinical indexes: BODE, ADO, COPD 

Assessment Test (CAT), and St George's Respiratory Questionnaire (SGRQ). Results DLSPCXR had 

a higher performance at predicting 5-year survival than FEV1 in two of the three external test 

cohorts (TD AUC: 0.73 vs 0.63 [P = .004]; 0.67 vs 0.60 [P = .01]; 0.76 vs 0.77 [P = .91]). 

DLSPCXR demonstrated good calibration in all cohorts. The DLSPinteg model showed no differences 

in TD AUC compared with BODE (0.87 vs 0.80; P = .34), ADO (0.86 vs 0.89; P = .51), and SGRQ 

(0.86 vs 0.70; P = .09), and showed higher TD AUC than CAT (0.93 vs 0.55; P < .001). Conclusion 

A deep learning model using chest radiographs was capable of predicting survival in patients with 

chronic obstructive pulmonary disease. © RSNA, 2022 Online supplemental material is available 

for this article. 
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Abstract 

Background: After an episode of hypercapnic AECOPD, some patients show reversible, prolonged 

or persistent hypercapnic respiratory failure. However, at the time of patient discharge, it is 

uncertain whether patients will remain hypercapnic or may return to a physiologic gas status. 

Methods: Data were retrospectively collected from COPD patients with an acute hypercapnic 

exacerbation (AECOPD). Out of 143 total COPD inpatients, complete data set was available for 82 

patients in stable condition. According to the first available capillary or arterial pCO2, patients were 

divided into those with persistent hypercapnia (PHG) and those with reversible hypercapnia. 

Results: In this study, 51% of patients with acute hypercapnic AECOPD and follow-up (FUP) 

visits developed normocapnia after a time period of several weeks. These patients were 

characterized by lower carbon dioxide partial pressure (PaCO2), HCO3-, and BE levels prior to the 

AECOPD event, at discharge and at FUP. pH was higher at discharge and FUP in this group. 

Greater disease severity and lower forced vital capacity were prominent in patients with PHG. 

Binary logistic regression revealed GOLD D and higher PaCO2 at discharge as predicting factors 

for PHG. 

Conclusions: A large percentage of patients has prolonged hypercapnia following acute 

hypercapnic COPD exacerbation. The risk profile of patients with irreversible hypercapnia should 

be carefully evaluated following AECOPD in order to choose selected patients for home-

noninvasive ventilation. 

Keywords: Chronic obstructive pulmonary disease; Exacerbations; Noninvasive ventilation; 

Respiratory muscles. 

© 2022 The Author(s). Published by S. Karger AG, Basel. 
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Abstract  

in English, German 

Purpose: Anxiety is a comorbidity that is not routinely addressed in patients with chronic 

obstructive lung disease (COPD) exacerbation in the emergency department (ED). Anxiety in 

patients with COPD exacerbation can be related with negative outcomes. The Generalized Anxiety 

Disorder 7 (GAD-7) score is an easy-to-use tool to determine anxiety. This study aimed to 

investigate the relationship between GAD-7 score and patient outcomes in patients with COPD 

exacerbation in the ED. 

Methods: A prospective, cross-sectional study was conducted in a tertiary academic ED between 

July 2019 and January 2021. Patients admitted to the ED with COPD exacerbation were included. A 

GAD-7 score of ≥ 10 was defined as clinically significant anxiety. Negative outcomes were defined 

as a composite outcome that included recurrent ED visits, intensive care unit admission, and 

mortality. The relationship between clinically significant anxiety and negative outcomes within 30 

days was determined. 

Results: A total of 92 patients were assessed for eligibility and 80 were included in the study. 

Thirty-seven patients (46.3%) experienced negative outcomes. Although no significant difference 

was detected in median GAD-7 scores between patients with positive and negative outcomes, 

negative outcomes were significantly higher in patients who had a GAD-7 score of ≥ 10 (n = 25, p 

= 0.03). A sensitivity of 43.2%, specificity of 79.1%, positive likelihood ratio of 2.1 and negative 

likelihood ratio of 0.7 were determined for GAD-7 score in predicting negative outcome. 
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Conclusion: In patients with COPD exacerbation in the ED, a GAD-7 score of ≥ 10 was associated 

with 30-day negative outcomes. 

Keywords: COPD exacerbation; Chronic obstructive pulmonary disease; Emergency department; 

GAD-7; Generalized anxiety disorder. 
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• DOI: 10.1164/rccm.202201-0206OC 

Abstract 

Rationale: There are no pharmacologic agents that modify emphysema progression in patients with 

chronic obstructive pulmonary disease (COPD). 

Objective: Evaluate the efficacy of losartan, an angiotensin receptor blocker (ARB), to reduce 

emphysema progression. 

Methods: The trial was a multicenter randomized placebo-controlled trial, conducted between May 

2017 and January 2021. Eligible participants were age ≥40, had moderate to severe airflow 

obstruction, ≥10 pack-years smoking, mild-moderate emphysema on high-resolution computed 

tomography (HRCT), and no medical indication for or intolerance of ARBs. Treatment with 

losartan, 100 mg daily, or matching placebo (1:1) was randomly assigned. The primary outcome 

was emphysema progression on HRCT over 48 weeks. Secondary outcomes included St George's 

Respiratory Questionnaire (SGRQ), modified Medical Research Council dyspnea scale, COPD 

Assessment Test, Physical Function-Short Form 20a (PROMIS 20a). 

Results: 220 participants were enrolled; 58% were men, 19% were African American; and 24% 

current smokers. The medians (interquartile ranges) for age were as 65 (61, 73) years, and 48 (36, 

59) for percent predicted FEV1 post-bronchodilator. The mean (95% confidence interval) percent 

emphysema progression was 1.35% (0.67, 2.03) in the losartan group vs 0.66% (0.09, 1.23) in 

placebo (P = NS). 

Conclusions: Losartan did not prevent emphysema progression in people with COPD with mild-

moderate emphysema. Clinical trial registration available at www. 

Clinicaltrials: gov, ID: NCT02696564. 

Keywords: Angiotensin Receptor Blocker; Emphysema; clinical trial; losartan; quantitative image 

analysis. 
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Abstract 

Objective: Short-acting bronchodilators for asthma and chronic obstructive pulmonary disease 

(COPD) exacerbations are commonly delivered by nebulizers although administration using 

metered dose inhaler with space chamber (MDI spacer) has been shown to be equally efficacious. 

There are few studies examining patients' and healthcare providers' attitudes on the two 

administration methods in adults. This study explores patients' and healthcare providers' attitudes on 

the use of nebulizer versus MDI spacer for acute asthma and COPD exacerbations in 

adults.Methods: Patients admitted for asthma or COPD exacerbations, doctors, and nurses in a 

university-affiliated hospital were surveyed from 1 April 2021 to 30 September 2021 regarding 

their views on the effectiveness, ease of use, preparation and administration, side effects, and 

infection risk of the two administration methods. 

Results: Ninety-nine patients, 103 doctors, and 650 nurses completed the survey. 60.6% of patients 

perceived nebulizer to be more effective. Patients who found nebulizer more comfortable were 

more likely to prefer nebulizer (OR 43.97, p = 0.01), while those who associated it with a greater 

infection risk were less likely to prefer nebulizer (OR 0.15, p = 0.03). 49.5% of doctors and 49.1% 

of nurses perceived nebulizer to be more effective, compared to 10.7% and 34.5%, respectively, for 

MDI spacer. Effectiveness and patient comfort influenced doctors' and nurses' preference for 

nebulizer while ease of preparation and administration influenced nurses' preference only. 

Conclusions: Patients and healthcare providers perceived nebulizer to be more effective. Factors 

unique to each group influenced their preference for nebulizer. 

Keywords: Bronchodilator; administration; attitude; infection risk; preference. 
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Abstract 

COPD remains one of the leading causes of death worldwide. The impact of smoking and air 

pollution remain important causative factors. Traditional classification of COPD includes the 

overlap of emphysema, chronic bronchitis and asthma. More recently the COPDGene definition 

includes the terms possible, probable and definite COPD. These are supported by findings from 

exposures, symptoms, spirometry and radiologic imaging. This new approach can lead to earlier 

diagnosis and modification of risk factors, earlier therapeutic intervention and improved treatments 

of established disease. 
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Abstract 

Background: Identifying people who are at risk of being admitted to hospital (hospitalised) for 

heart failure and death, and particularly those who have not previously been hospitalised for heart 

failure, is a priority. We aimed to develop and externally validate a prognostic model involving 

contemporary deep phenotyping that can be used to generate individual risk estimates of 

hospitalisation for heart failure or all-cause mortality in patients with, or at risk of, heart failure, but 

who have not previously been hospitalised for heart failure. 
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Methods: Between June 1, 2016, and May 31, 2018, 3019 consecutive adult patients (aged ≥16 

years) undergoing cardiac magnetic resonance (CMR) at Manchester University National Health 

Service Foundation Trust, Manchester, UK, were prospectively recruited into a model development 

cohort. Candidate predictor variables were selected according to clinical practice and literature 

review. Cox proportional hazards modelling was used to develop a prognostic model. The final 

model was validated in an external cohort of 1242 consecutive adult patients undergoing CMR at 

the University of Pittsburgh Medical Center Cardiovascular Magnetic Resonance Center, 

Pittsburgh, PA, USA, between June 1, 2010, and March 25, 2016. Exclusion criteria for both 

cohorts included previous hospitalisation for heart failure. Our study outcome was a composite of 

first hospitalisation for heart failure or all-cause mortality after CMR. Model performance was 

evaluated in both cohorts by discrimination (Harrell's C-index) and calibration (assessed 

graphically). 

Findings: Median follow-up durations were 1118 days (IQR 950-1324) for the development cohort 

and 2117 days (1685-2446) for the validation cohort. The composite outcome occurred in 225 

(7·5%) of 3019 patients in the development cohort and in 219 (17·6%) of 1242 patients in the 

validation cohort. The final, externally validated, parsimonious, multivariable model comprised the 

predictors: age, diabetes, chronic obstructive pulmonary disease, N-terminal pro-B-type natriuretic 

peptide, and the CMR variables, global longitudinal strain, myocardial infarction, and myocardial 

extracellular volume. The median optimism-adjusted C-index for the externally validated model 

across 20 imputed model development datasets was 0·805 (95% CI 0·793-0·829) in the 

development cohort and 0·793 (0·766-0·820) in the external validation cohort. Model calibration 

was excellent across the full risk profile. A risk calculator that provides an estimated risk of 

hospitalisation for heart failure or all-cause mortality at 3 years after CMR for individual patients 

was generated. 

Interpretation: We developed and externally validated a risk prediction model that provides 

accurate, individualised estimates of the risk of hospitalisation for heart failure and all-cause 

mortality in patients with, or at risk of, heart failure, before first hospitalisation. It could be used to 

direct intensified therapy and closer follow-up to those at increased risk. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity, mortality, and 

health-care use worldwide. COPD is caused by exposure to inhaled noxious particles, notably 

tobacco smoke and pollutants. However, the broad range of factors that increase the risk of 

development and progression of COPD throughout the life course are increasingly being 

recognised. Innovations in omics and imaging techniques have provided greater insight into disease 

pathobiology, which might result in advances in COPD prevention, diagnosis, and treatment. 

Although few novel treatments have been approved for COPD in the past 5 years, advances have 

been made in targeting existing therapies to specific subpopulations using new biomarker-based 

strategies. Additionally, COVID-19 has undeniably affected individuals with COPD, who are not 
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only at higher risk for severe disease manifestations than healthy individuals but also negatively 

affected by interruptions in health-care delivery and social isolation. This Seminar reviews COPD 

with an emphasis on recent advances in epidemiology, pathophysiology, imaging, diagnosis, and 

treatment. 

Copyright © 2022 Elsevier Ltd. All rights reserved. 
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Abstract 

Background: In the Phase III ETHOS study (NCT02465567), 

budesonide/glycopyrronium/formoterol fumarate dihydrate (BGF) triple therapy at two inhaled 

corticosteroid (ICS) doses reduced moderate/severe exacerbation rates and improved symptoms, 

health-related quality of life (HRQoL), and lung function versus glycopyrronium/formoterol 

fumarate dihydrate (GFF) or budesonide/formoterol fumarate dihydrate (BFF) dual therapy in 

patients with moderate-to-very-severe chronic obstructive pulmonary disease (COPD). Here, we 

assessed whether the benefit for BGF versus GFF was driven by patients who received ICS before 

randomization to GFF. 

Methods: ETHOS was a 52-week, randomized, double-blind, multicenter, parallel-group study in 

symptomatic patients with COPD and ≥1 moderate/severe exacerbation in the previous year. 

Patients received BGF 320/14.4/10 μg, BGF 160/14.4/10 μg, GFF 14.4/10 μg, or BFF 320/10 μg 

twice daily via a single metered dose Aerosphere™ inhaler. In these subgroup analyses, efficacy 

and safety were assessed in patients with or without prior ICS use in the 30 days before screening. 

Results: The modified intent-to-treat population comprised 8509 patients (prior ICS use, n = 6810 

[80%]; no prior ICS use, n = 1699 [20%]). Moderate/severe exacerbation rates were reduced by 

24% and 23% in patients with and without prior ICS use, respectively, with BGF 320 versus GFF. 

Benefits of BGF 320 versus GFF were also similar in patients with and without prior ICS use across 

other endpoints relating to exacerbations, symptoms, HRQoL, lung function, and safety. Trends 

were similar for BGF 160 versus GFF. 

Conclusion: Benefits on exacerbations, symptoms, HRQoL, and lung function with BGF versus 

GFF were observed, irrespective of prior ICS use in the 30 days before screening. 
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Abstract 

Background: Home oxygen therapy is prescribed for patients with advanced lung disease based on 

the criteria established in landmark trials in subjects with COPD. In clinical practice, its use has 

been extrapolated to other diseases, including interstitial lung disease (ILD). Patients with COPD 

and ILD experience a high symptom burden and require access to specialized multidisciplinary 
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care. We aimed to evaluate the health-related outcomes and supportive care needs of patients with 

COPD and ILD receiving home oxygen therapy. 

Methods: This was a retrospective cohort study using the oxygen database of a quaternary 

metropolitan teaching hospital. Patients with a diagnosis of COPD or ILD who were prescribed 

home oxygen therapy between January 2012-December 2018 were identified. Demographic 

information, results of physiologic testing, comorbidities, hospitalizations, and mortality data were 

collected. 

Results: Three hundred and eighty-four subjects were included for analysis, of whom 56% were 

male. The median age was 75 y. The majority (59%) had a diagnosis of COPD. Long-term oxygen 

therapy (LTOT) was prescribed for 187 (48.7%), with no significant demographic differences 

between those with COPD or ILD. Another 187 were prescribed ambulatory oxygen alone, with 55 

transitioning to LTOT during the study period. Most subjects (65.4%) were referred for pulmonary 

rehabilitation; however, palliative care referrals were generally low (22.9%). Referrals to other 

medical specialties and allied health were common (82%). Transplant-free survival after 

commencement of LTOT was poor, with 38% of subjects surviving at 5 y. The 5-y survival of 

subjects with ILD after commencing on LTOT was 10% compared to 52% for those with COPD. 

Multivariable Cox regression analyses showed that the only predictor of survival after commencing 

LTOT was the principal respiratory diagnosis. 

Conclusions: This study found that subjects prescribed LTOT had poor transplant-free survival 

after initiation, which was significantly worse for those with ILD compared to those with COPD. 

Despite their poor overall survival, worse than many cancers, only a minority were referred for 

palliative care input. Referrals to pulmonary rehabilitation were also suboptimal. This patient 

population had complex care needs requiring multidisciplinary management. Appropriate and early 

referrals to palliative care and improved care coordination for this complex group of patients are 

key areas for improvement in clinical practice. 

Keywords: COPD; ambulatory oxygen therapy; interstitial lung disease; long-term oxygen therapy. 
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Abstract 

Aims: This study aimed to investigate the influencing factors of frailty in elderly patients with 

multimorbidity and to develop a predictive risk model for frailty in elderly patients with 

multimorbidity. 

Methods: In total, 3836 elderly patients with multimorbidity who were admitted to the medical 

wards of five grade A tertiary hospitals in Sichuan Province from March 2020 to June 2021 were 

selected. Based on the general data of patients with multimorbidity, the independent risk factors for 

frailty were obtained using logistic analysis, and a risk prediction model of frailty was developed. 

Results: Independent risk factors for frailty in patients with multimorbidity were age, types of 

medication, and comorbidity with chronic heart failure (CHF), chronic obstructive pulmonary 

disease (COPD) and chronic cerebrovascular disease (CCVD); and the protective factors for frailty 

were body mass index (BMI), exercise and education level. The expression of the model was Z = -

2.054 + 0.016 × age - 0.029 × BMI - 0.153 × education level-1.059 × exercise + 0.203 × types of 

medication + 0.788 × comorbidity with CHF + 0.950 × comorbidity with COPD + 0.363 × 

comorbidity with CCVD. 

Conclusion: Age, BMI, education level, exercise, types of medication, and comorbidity with CHF, 

COPD and CCVD can affect frailty risk in elderly patients with multimorbidity, which may be 

helpful to predict the frailty risk of elderly patients with multimorbidity. Geriatr Gerontol Int 2022; 

22: 471-476. 
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Background: Triple therapy comprising an inhaled corticosteroid, long-acting muscarinic 

antagonist, and long-acting β2 agonist (ICS/LAMA/LABA) is recommended for chronic obstructive 

pulmonary disease (COPD) patients at risk of exacerbation. Multiple-inhaler triple therapy (MITT) 

is associated with poor adherence and persistence; however, these outcomes have not been 

evaluated for single-inhaler fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI). 

Methods: This retrospective analysis of the IQVIA PharMetrics Plus claims database identified 

patients with COPD initiating triple therapy between 18 September 2017 and 30 June 2019. The 

first date of single-inhaler FF/UMEC/VI dispensing, or first day of overlapping ICS, LAMA, and 

LABA medications for MITT users, defined the index date. Patients were ≥40 years, had ≥12 

months of continuous insurance coverage pre-index (baseline) and ≥6 months' coverage post-index; 

those with MITT during baseline were excluded. Inverse probability weighting was used to balance 

baseline characteristics. Adherence was assessed using proportion of days covered (PDC) and was 

evaluated using linear and log-binomial models. Persistence (non-persistence identified as >30-day 

gap between fills) was evaluated using Cox models. 

Results: 9942 patients (FF/UMEC/VI: 2782; MITT: 7160) were included. Adherence was 

significantly higher for FF/UMEC/VI versus MITT users (mean PDC, 0.66 vs. 0.48; p < 0.001), and 

FF/UMEC/VI users were twice as likely to be adherent (PDC ≥0.8) than MITT users (46.5% vs. 

22.3%; risk ratio [95% CI]: 2.08 [1.85-2.30]; p < 0.001). After 12 months, significantly more 

FF/UMEC/VI users persisted on therapy than MITT users (35.7% vs. 13.9%; hazard ratio [95% CI]: 

1.91 [1.81-2.01]; p < 0.001). 

Conclusions: COPD patients initiating single-inhaler FF/UMEC/VI had significantly improved 

adherence and persistence compared with MITT. 

Keywords: Chronic obstructive pulmonary disease; Medication adherence; Multiple-inhaler triple 

therapy; Persistence; Single-inhaler triple therapy. 
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Abstract 

Rationale: The association between chronic obstructive pulmonary disease (COPD) and functional 

gastrointestinal disorders (FGIDs) remains unclear. 

Methods: Using Taiwan's National Health Insurance Research Database, we conducted a 

nationwide population-based study to explore the relationship of COPD and future FGIDs 

development. The COPD cohort consisted of 4107 patients with COPD between 2000 and 2005. 

For a comparison cohort, 12,321 age- and gender-matched patients without COPD were randomly 

selected. The two cohorts were tracked for 5 year and observed for occurrence of FGIDs. The 

operational definition of COPD in the Korean Health Insurance Review and Assessment Service 

database was used to validate the results. The validation study confirmed the accuracy of definitions 

of COPD (83.5% sensitivity). 

Results: The adjusted hazard ratios (aHR) of FGIDs in patients with COPD was higher (aHR: 1.63; 

95% confidence interval (CI): 1.45-1.83; P < .001) than that of the comparison patients. In our 

secondary analysis in which FGIDs was divided into gastroesophageal reflux disease, irritable 

bowel syndrome and functional dyspepsia. Patients with COPD also had higher risk for all three 

subtypes of FGIDs: irritable bowel syndrome (aHR: 1.55; 95% confidence interval (CI): 1.27-1.90; 

P < .001), gastroesophageal reflux disease (aHR: 2.10; 95% confidence interval (CI): 1.76-2.49; P < 

.001), and functional dyspepsia (aHR: 1.34; 95% confidence interval (CI): 1.11-1.62; P = .003). The 

results in validated COPD group were consistent with those in unvalidated COPD group. 

Conclusion: Patients with COPD appeared to be at higher risk for future FGIDs. 

Keywords: COPD; Functional gastrointestinal disorders; Gastroesophageal reflux disease; Irritable 

bowel syndrome and functional dyspepsia. 
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Abstract 

Background: We examined the prevalence of comorbid depression and anxiety in patients with 

chronic obstructive pulmonary disease (COPD) and their response to eight-weeks of pulmonary 

rehabilitation (PR). 

Methods: Seven hundred thirty four patients with clinically stable COPD completed an eight-week 

outpatient multidisciplinary PR, comprising 2-h (1-h exercise and 1-h education) per/week. 

Depression and anxiety, exercise capacity, quality of life (QOL), and dyspnea were measured pre- 

and post-PR by the incremental shuttle walk test (ISWT), St. George's Respiratory Questionnaire 

(SGRQ), and modified Medical Research Council (mMRC) scale, respectively. The Depression 
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Anxiety Stress Scale (DASS-21) was completed and patients classified as having clinically 

significant comorbid anxiety and depression, anxiety alone, depression alone, or with neither. 

Results: The mean (SD) age of patients was 71 (8.8) years, and 51% were men. Prevalence of pre-

PR comorbid depression and anxiety was 34%, anxiety alone 20%, depression alone 5% and neither 

41%. The prevalence of stress was 59%. In patients with anxiety and depressive symptoms, total 

SGRQ score improved from 64.9 (13.8) pre-PR to 50.1 (17.2) post PR (p < 0.001), mMRC score 

improved from 3.4(1.0) pre-PR to 2.8 (1.1) post PR (p < 0.001), and ISWT distance walked 

increased from 188.6 (117.6) pre-PR to 248.6 (149.1) post PR, p < 0.001. 

Conclusion: One in three patients with COPD suffer from comorbid depression and anxiety with a 

high level of disease burden, reflected by symptoms of elevated dyspnea and impaired QOL. PR 

improves QOL and exercise capacity, and reduces dyspnea in patients with COPD and comorbid 

depression and anxiety. 

Keywords: COPD; Depression and anxiety; Exercise capacity; Pulmonary rehabilitation; Quality of 

life; Stress. 
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Abstract 

Chronic obstructive pulmonary disease is associated with progressive symptoms and increased 

treatment burden, especially at the end of life. However, most patients do not receive palliative care 

until late in their lives or discuss their end-of-life preferences with clinicians. This study explored 

clinicians' perspectives on the timing and nature of palliative care discussions. Qualitative 

interviews were conducted with 7 physicians and 7 nurses working in primary and secondary care 

settings. Data were analyzed using a thematic analysis. Participants advocated for early, gradual, 

and informed palliative and future care discussions, because these discussions were thought to be 

less traumatic and better accepted by patients. Despite this, patient- and clinician-related barriers 

severely affected clinicians' ability to start discussions at earlier stages. Participants felt many 

patients were not ready for these discussions and feared damaging hope if the subject was broached. 

Therefore, clinicians delayed discussions until patients approached the end of life. Stand-alone 

conversations about and near the end of life were described as current practice; however, clinicians 

believed these discussions reduced patients' hope and were potentially upsetting. Instead, 

individualized early, regular, and gradual discussions about immediate and long-term care plans 

were thought to be less negative and be better accepted. 

Copyright © 2022 by The Hospice and Palliative Nurses Association. All rights reserved. 
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Abstract 

Background: The identification of patients at high risk for diseases provides clinicians essential 

information to better manage such patients. Persistent chronic cough (PCC) is a condition with high 

clinical burden and limited knowledge of the risk factors that drive the persistent symptoms. 

Objective: To understand the risk factors of PCC in patients with CC diagnosed by specialists. 

Methods: In this retrospective study, adults aged 18 to 85 years diagnosed with CC by a 

pulmonologist, allergist, otolaryngologist, or gastroenterologist in the period 2011 to 2016 were 

identified. PCC was defined by another CC code or at least 2 cough events at least 8 weeks but no 

more than 4 months apart in each of the 2 consecutive years beginning 1 year after the original CC 

diagnosis. Unadjusted and adjusted risk ratios with 95% CI for patient characteristics at baseline in 

relationship to PCC were estimated by Poisson regression models with robust error variance. 

Results: Of the adults with CC, 3270 (27.4%) had PCC and 5302 (44.5%) did not have CC during 

follow-up; 3341 (28.1%) had CC in only 1 follow-up year and were excluded from the analysis. 

Compared with patients without PCC, patients with PCC were noted to have significantly increased 

adjusted risk ratios for the following baseline features: (1) demographic characteristics (elderly, 

females, and less educated); (2) comorbidities (chronic obstructive pulmonary disease, chronic 

sinusitis, bronchiectasis, pulmonary fibrosis, hypertension, depression, and cough complications); 

(3) medication dispensed (inhaled corticosteroids/long-acting beta-agonists, leukotriene modifiers, 

nasal corticosteroids, nasal short-acting muscarinic antagonists, proton pump inhibitors, antitussives 

with narcotics, and neuromodulators); and (4) specialist care, particularly with pulmonologists. 
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Conclusions: Knowledge of the independent risk factors associated with PCC should aid clinicians 

in identifying such patients and improve their management. 

Keywords: Antitussives; Chronic cough; Comorbidities; Cough; Persistent chronic cough. 
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Abstract 

Post-COVID-19 condition is characterized by a myriad of persistent symptoms experienced up to 

60 days after the acute infection, not only in those hospitalized, but also in patients with mild to 

moderate acute symptoms. The overwhelming evidence on multisystem involvement in post-

COVID-19 condition brings to attention the need for integrated delivery models to address health 
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care needs of this population. The World Health Organization recently highlighted critical gaps in 

adequately providing the level of integrative care required to address the multisystem needs of this 

population in current health care delivery models and recommended development of new innovative 

models of delivery. This article presents a novel approach to addressing these gaps from a 

rehabilitation perspective. 

Keywords: COPD, chronic obstructive pulmonary disease; CORF, comprehensive outpatient 

rehabilitation facility; COVID-19; Delivery of health care, integrated; PR, pulmonary rehabilitation; 

Pulmonary disease, chronic obstructive; Rehabilitation; Telerehabilitation. 

© 2022 The Authors. 
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Abstract 

A dramatic global reduction in the incidence of common seasonal respiratory viral infections has 

resulted from measures to limit the transmission of severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) during the pandemic. This has been accompanied by falls reaching 50% 

internationally in the incidence of acute exacerbations of preexisting chronic respiratory diseases 

that include asthma, chronic obstructive pulmonary disease, and cystic fibrosis. At the same time, 

the incidence of acute bacterial pneumonia and sepsis has fallen steeply worldwide. Such findings 

demonstrate the profound impact of common respiratory viruses on the course of these global 

illnesses. Reduced transmission of common respiratory bacterial pathogens and their interactions 

with viruses appear also as central factors. This review summarizes pandemic changes in 

exacerbation rates of asthma, chronic obstructive pulmonary disease, cystic fibrosis, and 

pneumonia. We draw attention to the substantial body of knowledge about respiratory virus 

infections in these conditions, and that it has not yet translated into clinical practice. Now that the 

large scale of benefits that could be gained by managing these pathogens is unmistakable, we 

suggest that the field merits substantial academic and industrial investment. We consider how 

pandemic-inspired measures for prevention and treatment of common infections should become a 

cornerstone for managing respiratory diseases. 

Keywords: COPD; SARS-CoV-2 pandemic; asthma; nonpharmaceutical interventions; pneumonia. 
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Abstract 

Introduction: Desmosine and isodesmosine (DID) are biomarkers for elastic fibre damage in 

pulmonary emphysema. However, current methods for measuring lung DID involve tissue 

hydrolysis and lack specificity for those fibres undergoing breakdown. To address this limitation, 

free (nonpeptide-bound) DID content in unhydrolyzed tissues was evaluated as a more accurate 

biomarker in an animal model of pulmonary emphysema. 

Methods: Hamsters were treated with either cigarette smoke and lipopolysaccharide (LPS), room 

air and LPS, or room air alone (controls). Free DID levels in fresh and formalin-fixed lungs were 

measured by LC-MS/MS and correlated with the mean linear intercept (MLI) measure of airspace 

size. 

Results: There was no significant difference in free DID between fresh and formalin-fixed lungs. 

Animals treated with smoke and LPS had significantly higher levels of free DID than the LPS only 

group (359 vs. 93.1 ng/g wet lung, respectively; p = 0.0012) and room air controls (undetectable 

levels; p = 0.0002). There was a significant positive correlation between free DID and MLI (p < 

0.0001). 

Conclusions: The results support the hypothesis that free lung DID is a sensitive indicator of 

alveolar wall injury that may be used to study the development of pulmonary emphysema in both 

animal models and post-mortem human lung tissue. 

Keywords: Desmosine; cigarette smoke; elastin; lipopolysaccharide; pulmonary emphysema. 
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Abstract 

Study objectives: The impact of sleep problems (ie, sleep duration and presence of sleep disorders) 

on cardiovascular morbidity and all-cause mortality in adults with asthma-chronic obstructive 

pulmonary disease overlap (ACO) is unknown. 

Methods: Using the National Health and Nutrition Examination Survey database (2007-2012 

cycles) and National Death Index data, we identified 398 persons with ACO. Data on self-reported 

physician-diagnosed sleep disorders and cardiovascular disease were collected. Sleep duration in 

hours was categorized as short (≤ 5 hours), normal (6-8 hours), and long (≥ 9 hours). Associations 

between sleep duration and presence of sleep disorders and cardiovascular disease and all-cause 

mortality were analyzed in regression models adjusted for age, sex, race, smoking status, and body 

mass index. 

Results: Presence of sleep disorders was more commonly reported in the ACO group (24.7%) 

compared to all other groups. The ACO group had a higher proportion of short sleepers (27.6%) 

compared to controls (11.7%) and chronic obstructive pulmonary disease (19.2%) and a higher 

proportion of long sleepers (6.9%) compared to chronic obstructive pulmonary disease (5.5%). 

Presence of sleep disorders was associated with increased risk for cardiovascular disease (odds ratio 

= 2.48; 95% confidence interval, 1.65-3.73) and death (hazard ratio = 1.44; 95% confidence 

interval, 1.03-2.02); risk did not vary between groups. A stronger association existed between sleep 
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duration and increased risk for cardiovascular and all-cause mortality in ACO compared to chronic 

obstructive pulmonary disease and controls. 

Conclusions: These results suggest that persons with ACO may represent a high-risk group that 

should be targeted for more aggressive intervention for sleep problems, a modifiable risk factor. 

Citation: Baniak LM, Scott PW, Chasens ER, et al. Sleep problems and associations with 

cardiovascular disease and all-cause mortality in asthma-chronic obstructive pulmonary disease 

overlap: analysis of the National Health and Nutrition Examination Survey (2007-2012). J Clin 

Sleep Med. 2022;18(6):1491-1501. 

Keywords: COPD; asthma; mortality; sleep disorder; sleep duration. 
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Abstract 

Cellular senescence contributes to the pathophysiology of chronic obstructive pulmonary disease 

(COPD) and cardiovascular disease. Using endothelial colony-forming-cells (ECFC), we have 

demonstrated accelerated senescence in smokers and patients with COPD compared with non-

smokers. Subgroup analysis suggests that ECFC from patients with COPD on inhaled 

corticosteroids (ICS) (n=14; eight on ICS) exhibited significantly reduced senescence (Senescence-

associated-beta galactosidase activity, p21CIP1), markers of DNA damage response (DDR) and IFN-

γ-inducible-protein-10 compared with patients with COPD not on ICS. In vitro studies using 

human-umbilical-vein-endothelial-cells showed a protective effect of ICS on the DDR, senescence 

and apoptosis caused by oxidative stress, suggesting a protective molecular mechanism of action of 

corticosteroids on endothelium. 

Keywords: COPD pharmacology. 
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Abstract 

Background: The outcomes of patients with sudden cardiac arrest (SCA) and chronic obstructive 

pulmonary disease (COPD) are largely unknown. The purpose of this study was to assess mortality, 

trends, predictors, and outcomes in patients of SCA and COPD from a large inpatient administrative 

database. 

Methods: Data from the National Inpatient Sample (NIS) was used from January 2002 to 

December 2014. Patients were identified by applying relevant International Classification of 

Diseases, Ninth Revision, Clinical Modification codes. Propensity score matching was applied for 

adjustment of cofounders. Binomial multiple logistic regression analysis was used to assess for 

predictors of mortality. 

Results: In total 59,610 were identified with sudden cardiac arrest in which 13,195 (22.1%) patients 

had COPD. The mean age was 65.6 years. 37.8% were females. In the propensity match cohort, 

Mortality was 44.4% in patients with SCA without COPD when compared to 47.6% in SCA 

patients with COPD (p < 0.01). COPD was independently associated with higher mortality (OR, 

1.121 [95% CI; 1.070-1.175] p < 0.01). Comorbidities like, diabetes mellitus and liver disease were 

associated with higher mortality. Female sex, racial and ethnic minorities were independent 

predictors for higher mortality. 

Conclusions: SCA in settings of COPD may have high mortality when compared to patients with 

SCA and no concomitant COPD. Further research delving into potential mechanisms for SCA in 

COPD patients is warranted. 
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Rationale: Differences in clinical presentation and outcomes between heart failure (HF) 

phenotypes in patients with chronic obstructive pulmonary disease (COPD) have not been 

assessed. Objectives: The aim of this study was to compare clinical outcomes and healthcare 

resource use between patients with COPD and HF with preserved ejection fraction (HFpEF), mildly 

reduced ejection fraction (HFmEF), and reduced ejection fraction (HFrEF). Methods: Patients with 

COPD and HF were identified in the U.S. administrative claims database OptumLabs 

DataWarehouse between 2008 and 2018. All-cause and cause-specific (HF) hospitalization, acute 

exacerbation of COPD (AECOPD, severe and moderate combined), mortality, and healthcare 

resource use were compared between HF phenotypes. Results: From 5,419 patients with COPD, 

70% had HFpEF, 20% had HFrEF, and 10% had HFmEF. All-cause hospitalization did not differ 

across groups; however, patients with COPD and HFrEF had a greater risk of HF-specific 

hospitalization (hazard ratio [HR], 1.54; 95% confidence interval [CI], 1.29-1.84) and mortality 

(HR, 1.17; 95% CI, 1.03-1.33) than patients with COPD and HFpEF. Conversely, patients with 

COPD and HFrEF had a lower risk of AECOPD than those with COPD and HFpEF (HR, 0.75; 95% 

CI, 0.66-0.87). Rates of long-term stays (in skilled-nursing facilities) and emergency room visits 

were lower for those with COPD and HFrEF than for those with COPD and 

HFpEF. Conclusions: Outcomes in patients with comorbid COPD and HFpEF are largely driven by 

COPD. Given the paucity in treatments for HFpEF, better differentiation between cardiac and 

respiratory symptoms may provide an opportunity to reduce the risk of AECOPD. Risk of death and 

HF hospitalization were highest among patients with COPD and HFrEF, emphasizing the 

importance of optimizing guideline-recommended HFrEF therapies in this group. 

Keywords: COPD; heart failure; hospitalization; mortality. 
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Abstract 

Background: Tiotropium via the HandiHaler device is an established long-acting, anticholinergic 

bronchodilator that prevents exacerbations and improves lung function in patients with chronic 

obstructive pulmonary disease. We hypothesised that tiotropium would reduce pulmonary 

exacerbations and improve lung function in patients with stable bronchiectasis and airflow 

limitation, and assessed the effect of tiotropium on these outcomes. 

Methods: In a randomised, double-blind, two-period crossover trial, we recruited adult patients 

from three hospitals in New Zealand. Patients were excluded if they had a smoking history of >20 

pack-years. Patients were assigned to either the tiotropium-placebo or placebo-tiotropium sequence 

in a 1:1 ratio, using randomly permuted blocks stratified by centre. Participants and investigators 

were masked to treatment allocation. Eligible patients received tiotropium 18 μg via HandiHaler 

daily for 6 months followed by 6 months of placebo, or vice versa, with a washout period of 4 

weeks. The primary end-point was rate of event-based exacerbations during the 6-month period. 

Primary analyses were carried out in an intention-to-treat set. 

Results: 90 patients were randomly assigned and 85 completed both treatment cycles. The rate of 

exacerbations was 2.17 per year under the tiotropium treatment and 2.27 per year under placebo 

(rate ratio 0.96, 95% CI 0.72-1.27; p=0.77). Tiotropium, compared with placebo, improved forced 

expiratory volume in 1 s by 58 mL (95% CI 23-92 mL; p=0.002). Adverse events were similar 

under both treatments. 
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Conclusions: Tiotropium via HandiHaler over 6 months significantly improved lung function but 

not frequency of exacerbations. Further research is required to understand the clinical context and 

significance of these findings. 

Copyright ©The authors 2022. 
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Abstract 

Anxiety and depression are common entities in patients diagnosed with Chronic Obstructive 

Pulmonary Disease (COPD). This study aimed to determine the prevalence of affective comorbidity 

(depression and anxiety) associated with lung function, functional capacity, dyspnea, and quality of 

life; as well as the differences between groups of patients diagnosed with COPD associated with 

biomass (COPD-BE) and patients with COPD secondary to tobacco (COPD-TS). Comparative 

cross-sectional observational study. Multiple hierarchical regression models, analysis of variance, 

and covariance were carried out. A total of 291 COPD patients were evaluated, symptoms of 

depression were found to be higher in patients with COPD-BE than in patients with COPD-TS (5.3 

± 4.2 versus 4.2 ± 4, 1, p = 0.016), as well as anxiety complications (4.1 ± 3.8 versus 3.8 ± 3.3, p = 

0.095), although with anxiety it was not statistically significant, being adjusted for age and FEV1. 

Patients with COPD-BE had higher prevalence of depression, compared to COPD-TS (41.2% 

versus 27.7%, p = 0.028). In the multivariate regression models, the variables of dyspnea and 

quality of life were associated with depression and anxiety, explaining 25% and 24% of the 

variability, respectively. Depression is higher in COPD-BE patients compared to COPD-TE 

patients, it is necessary to consider affective comorbidity in routine evaluation and provide a 

comprehensive intervention to prevent the effects on other clinical conditions of the disease. 

Keywords: Anxiety; Chronic obstructive pulmonary disease; Comorbidity; Depression. 
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Abstract 

Background: Inhaled corticosteroids (ICS) are commonly used to treat COPD and are associated 

with increased risk of pneumonia. The aim of this study was to assess if accumulated use of ICS is 

associated with a dose-dependent risk of a positive airway culture with Pseudomonas aeruginosa in 

patients with COPD. 

Methods: We conducted a multiregional epidemiological cohort study including Danish COPD 

patients followed in outpatient clinics during 2010-2017. ICS use was categorised based on 

accumulated prescriptions redeemed 365 days prior to cohort entry. Cox proportional hazard 

regression model was used to estimate the risk of acquiring P. aeruginosa. Propensity score 

matched models were used as sensitivity analyses. 

Results: A total of 21 408 patients were included in the study, of which 763 (3.6%) acquired P. 

aeruginosa during follow-up. ICS use was associated with a dose-dependent risk of P. 

aeruginosa (low ICS dose: HR 1.38, 95% CI 1.03 to 1.84, p=0.03; moderate ICS dose: HR 2.16, 

95% CI 1.63 to 2.85, p<0.0001; high ICS dose: HR 3.58, 95% CI 2.75 to 4.65, p<0.0001; reference: 

no ICS use). A propensity matched model confirmed the results (high ICS dose compared with 

no/low/moderate ICS dose: HR 2.05, 95% CI 1.76 to 2.39, p p<0.0001). 

Conclusion: Use of ICS in patients with COPD followed in Danish outpatient clinics was 

associated with a substantially increased and dose-dependent risk of acquiring P. aeruginosa. 

Caution should be taken when administering high doses of ICS in severely ill patients with COPD. 

These results should be confirmed in comparable cohorts and other settings. 

Keywords: COPD epidemiology; respiratory infection. 
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Abstract 

Chronic Obstructive Pulmonary Disease (COPD) is attributable to household air pollution and is 

known to increase the Disability Adjusted Life Years (DALYs), morbidity and mortality and 

women are most susceptible groups for the exposure. In order to understand the global risk among 

women with COPD due to exposure of household air pollutants, an evidence-based systematic 

review and meta-analysis was conducted. Meta regression analysis was carried out to identify 

potential sources of heterogeneity. The summary estimates of the included studies showed higher 

prevalence of COPD due to biomass fuel exposure in women. Clinical diagnosis has shown more 

risk of COPD prevalence compared to diagnosis based on spirometer test alone. However, the data 

between included studies for both clinical and spirometry-based studies showed higher 

heterogeneity. The present meta-data analysis has shown that household air pollutants may be a 

factor associated with increased risk of COPD in women. 

Keywords: COPD; biomass; meta-analysis; systematic review; women. 
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Abstract 

Purpose: The pharmacology of roflumilast, recent dosing revisions, and the integral roles of 

pharmacists in effective chronic obstructive pulmonary disease (COPD) management are reviewed 

here. 

Summary: COPD is characterized by progressive airflow limitation and intermittent acute 

exacerbations of symptoms, which contribute to disease progression, worsening of comorbidities, 

and reduced health-related quality of life. Patients with COPD may use a variety of 

pharmacotherapies (in combination with nonpharmacological modalities) to prevent exacerbations, 

reduce the impact of symptoms, and reduce or prevent COPD progression. Given the complex and 

multifaceted nature of disease management, pharmacists are uniquely positioned to collaborate with 

other clinicians to improve treatment adherence and efficacy via a number of diverse avenues in 

patients with COPD. Central to this endeavor is patient education and counseling regarding their 

treatment regimen. 

Conclusion: Recent findings from a phase 3 clinical trial demonstrate improved tolerability and 

reduced treatment discontinuation resulting from the use of an uptitration regimen in patients with 

severe COPD who initiate therapy with roflumilast. Pharmacists have a central role in effective 

COPD management, especially with respect to patient education about treatments. 

Keywords: COPD; chronic obstructive pulmonary disease; dosing; pharmacist; roflumilast. 
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Abstract 

Introduction: Wearable device (WD) interventions are rapidly growing in chronic disease 

management; nevertheless, the effectiveness of these technologies to monitor telehealth outcomes 

has not been adequately discussed. This study aims to evaluate the effects of WDs in adherence and 

other health outcomes for people with chronic obstructive pulmonary disease (COPD), diabetes 

mellitus (DM), and cardiac disease (CD). 
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Methods: CINAHL, PsycINFO, CENTRAL, and EMBASE were searched for randomized 

controlled trials (RCTs) and non-RCTs from 1937 to February 2020. Studies comparing 

interventions with the use of WD were assessed for quality in RCTs and a meta-analysis was 

performed. 

Results: Eleven studies were included in this review. All of the interventions involved WD use with 

educational support such as goal setting, virtual social support, e-health program, real-time 

feedback, written information, maintain diary, and text messaging. The meta-analysis showed no 

difference in adherence (p = .38). The DM group showed effects of more than a 2% reduction in 

weight when WDs were implemented for three months (risk ratio = 2.20; 95% confidence interval 

(CI) 1.38 to 3.50; p = .0009), as well as blood glucose (mean difference (MD) = -32.39; 95% CI = -

48.07 to -16.72; p < .0001), haemoglobin A1c (MD = -0.69; 95% CI = -1.28 to -0.10; p = .02), and 

physical exercise time in the CD group (MD = 9.53; 95% CI = 0.59 to 18.47; p = .04). 

Discussion: WD with educational support may be particularly useful for people with DM and CD 

to enhance support beyond usual care. The results of this review showed insufficient evidence to 

support the use of WD for COPD to enhance telehealth outcomes for disease management. 

Keywords: Wearable device; cardiac disease; chronic obstructive pulmonary disease; diabetes; 

meta-analysis; systematic review. 
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Abstract 

Background: Atopic asthma is one of the most common asthma phenotypes and is generally 

opposed to the non-atopic counterpart. There have been very few large-scale studies comparing 

atopic and non-atopic asthmatics in terms of systemic and airway inflammation across the age 

spectrum. 

Methods: Here, we have undertaken a retrospective study investigating 1626 patients (924 atopic 

and 702 non-atopic asthmatics) recruited from our university asthma clinic who underwent 

extensive clinical investigations including induced sputum. Atopy was defined by any positive 

specific IgE to common aeroallergens (>0,35 kU/L). We performed direct comparisons between the 

groups and sought to appreciate the influence of age on the airway and systemic inflammatory 

components. The study was approved by the ethics committee of the University Hospital of Liege 

(Ref. 2016/276). Informed consents were obtained from healthy subjects. 

Results: Atopic asthmatics were younger (P < .001), had a higher male/female ratio (P < .001), an 

earlier disease onset (P < .001) and a greater proportion of treated rhinitis (P < .001) while non-

atopic asthmatics had greater smoke exposure (P < .001), lower FEV1/FVC ratio (P = .01) and 

diffusing capacity (P < .001). There was no difference between the 2 groups regarding FEV1 (% 

predicted), asthma control, asthma quality of life and exacerbations in the previous 12 months. 

Regarding inflammation, atopic patients had higher FeNO levels (median = 28 ppb, P < .001), were 

more eosinophilic both in blood (median = 2.8%, P < .001) and in sputum (median = 2.2%, P < 

.001) while non-atopic patients displayed greater blood (median = 57%, P = .01) and sputum 

(median = 58.8%, P = .01) neutrophilic inflammation. However, stratifying patients by age showed 

that non-atopic asthmatics above 50 years old became equally eosinophilic in the sputum (P = .07), 

but not in the blood, as compared to atopic patients. Likewise, FeNO rose in non-atopic patients 

after 50 years old but remained, however, lower than in atopic patients. 

Conclusions: We conclude that, while sharing many features, atopic group still differentiates from 

non-atopic asthmatics by demographics, functional and inflammatory profiles. When atopic 

asthmatics showed a constant eosinophilic pattern across the age spectrum, non-atopic asthmatics 

were found to be neutrophilic before the age of 50 but eosinophilic above 50 years old. 

Keywords: Atopic asthma; Eosinophils; Neutrophils; Non-atopic asthma; Sputum. 
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Abstract 

Since the publication of a sham-controlled, randomized trial (AIR2) and subsequent marketing 

approval by the US Food and Drug Administration, we have significantly advanced our 

understanding of bronchial thermoplasty (BT)'s scientific basis, long-term safety, clinical efficacy 

and cost-effectiveness. In particular, the last 2 years have witnessed multiple research publications 

on several of these counts. In this review, we critically appraise our evolving understanding of BT's 

biologic underpinnings and clinical impact, offer an evidence-based patient workflow guide for the 

busy pulmonologist and highlight both current challenges as well as potential solutions for the 

researcher and the clinician. 
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Abstract 

Background: Only limited data are available regarding the effects of bronchiectasis on the clinical 

course of asthma. 

Objective: This study evaluated longitudinal clinical outcomes according to bronchiectasis status in 

patients with asthma. 
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Methods: This retrospective study included patients with asthma who underwent chest computed 

tomography and pulmonary function tests between January 2013 and December 2019. The annual 

incidence of episodes of moderate-to-severe acute clinical deterioration (exacerbations) and 

longitudinal changes in lung function were evaluated. 

Results: Of 667 patients with asthma, 251 had bronchiectasis. Patients with bronchiectasis had 

significantly more history of tuberculosis and non-tuberculous mycobacterial lung disease, and 

lower forced expiratory volume in 1 s and forced vital capacity, compared with patients without 

bronchiectasis, although there was no difference in smoking intensity and inhaled corticosteroid 

treatment. Bronchiectasis was significantly associated with higher annual rates of severe and 

moderate-to-severe acute exacerbations; it was also associated with greater risk of acute 

exacerbation during follow-up. The severity and progression of bronchiectasis were independent 

risk factors for acute exacerbation. There were no significant differences in annual decline of lung 

function according to bronchiectasis status or bronchiectasis progression. 

Conclusions: In patients with asthma, the presence and progression of bronchiectasis were 

significantly associated with increased risk of moderate-to-severe acute exacerbation, but they were 

not associated with longitudinal changes in lung function. 

Keywords: Asthma; Bronchiectasis; Exacerbation; Lung function. 
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Abstract 

Rationale: The role of obesity-associated insulin resistance (IR) in airflow limitation in asthma is 

uncertain. 

Objectives: Using data in the Severe Asthma Research Program 3 (SARP-3), we evaluated 

relationships between homeostatic measure of IR (HOMA-IR), lung function (cross sectional and 

longitudinal analyses) and treatment responses to bronchodilators and corticosteroids. 

Methods: HOMA-IR values was categorized as without (< 3.0), moderate (3.0-5.0), or severe 

(>5.0). Lung function included forced expired volume in one second (FEV1) and forced vital 

capacity (FVC) measured before and after treatment with inhaled albuterol and intramuscular 

triamcinolone acetonide (TA) and yearly for 5 years. 

Measurements and main results: Among 307 participants in SARP-3, 170 (55%) were obese and 

140 (46%) had IR. Compared to patients without IR, those with IR had significantly lower values 

for forced expired volume in one second (FEV1) and forced vital capacity (FVC), and these lower 

values were not attributable to obesity effects. Compared to patients without IR, those with IR had 

lower FEV1 responses to beta adrenergic agonists and systemic corticosteroids. The annualized 

decline in FEV1 was significantly greater in patients with moderate IR (-41 mLs/year) and severe 

IR (-32 mLs/year,) than in patients without IR (-13mLs/year, p< 0.001 for both comparisons). 

Conclusion: IR is common in asthma and is associated with lower lung function, accelerated loss 

of lung function, and suboptimal lung function responses to bronchodilator and corticosteroid 

treatments. Clinical trials in patients with asthma and IR are needed to determine if improving IR 

might also improve lung function. 
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Abstract 

Thymic stromal lymphopoietin (TSLP) is an epithelial cell-derived cytokine implicated in the 

initiation and persistence of inflammatory pathways in asthma. Released in response to a range of 

epithelial insults (eg, allergens, viruses, bacteria, pollutants, and smoke), TSLP initiates multiple 

downstream innate and adaptive immune responses involved in asthma inflammation. Inhibition of 

TSLP is postulated to represent a novel approach to treating the diverse phenotypes and endotypes 

of asthma. Tezepelumab, the TSLP inhibitor farthest along in clinical development, is a human 

monoclonal antibody (IgG2λ) that binds specifically to TSLP, preventing interactions with its 

heterodimeric receptor. Results of recently published phase 2 and 3 studies, reviewed in this article, 

provide evidence of the safety and efficacy of tezepelumab that builds on initial findings. 

Tezepelumab is safe, well tolerated, and provides clinically meaningful improvements in asthma 

control, including reduced incidence of exacerbations and hospitalizations in patients with severe 

asthma. Clinical benefits were associated with reductions in levels of a broad spectrum of cytokines 
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(eg, interleukin [IL]-5, IL-13) and baseline biomarkers (eg, blood eosinophils, immunoglobulin 

[Ig]E, fractional exhaled nitric oxide [FeNO]) and were observed across a range of severe asthma 

phenotypes (ie, eosinophilic and non-eosinophilic). These data strengthen the notion that anti-TSLP 

elicits broad inhibitory effects on pathways that are key to asthma inflammation rather than on 

narrower inhibition of individual downstream factors. This review presents the rationale for 

targeting TSLP to treat asthma, as well as the clinical effects of TSLP blockade on asthma 

outcomes, biomarkers of disease activity, airway inflammation, lung physiology, and patient 

symptoms. 

Keywords: TSLP; anti-TSLP; asthma; exacerbation rates; thymic stromal lymphopoietin. 
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Abstract 

Cellular senescence represents a state of irreversible cell cycle arrest occurring naturally or in 

response to exogenous stressors. Following the initial arrest, progressive phenotypic changes define 

conditions of cellular senescence. Understanding molecular mechanisms that drive senescence can 

help to recognize the importance of such pathways in lung health and disease. There is increasing 

interest in the role of cellular senescence in conditions such as chronic obstructive pulmonary 

disease (COPD) and idiopathic pulmonary fibrosis (IPF) in the context of understanding 

pathophysiology and identification of novel therapies. Herein, we discuss the current knowledge of 

molecular mechanisms and mitochondrial dysfunction regulating different aspects of cellular 

senescence-related to chronic lung diseases to develop rational strategies for modulating the 

senescent cell phenotype in the lung for therapeutic benefit. 

Keywords: COPD; aging; asthma; lung diseases; mitochondrial dysfunction; pulmonary fibrosis; 

remodeling; senescence. 
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Asthma is one of the most common noncommunicable diseases; in the majority of patients it is well 

controlled with inhaled bronchodilators and inhaled corticosteroids, but the management of severe 

asthma has been a significant challenge historically. The introduction of novel biologic drugs in the 

past few decades has revolutionised the field, presenting physicians with a variety of biologic drugs 

with different mechanisms for the treatment of severe asthma.It is of crucial importance to evaluate 

the effectiveness of these drugs by following their "real-life" effectiveness rather than relying solely 

on their efficacy, established in carefully designed clinical trials, which therefore do not necessarily 

match the profile of the real-life patient. Understanding the actual effectiveness of the specific drugs 

in real-life patients is a crucial part of tailoring the right drugs to the right patients. Registries serve 

as an important tool in obtaining real-life evidence, since they are in effect observational studies, 

following the entire patient population. 
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Abstract 

Background and objective: Severe asthma (SA) is a heterogeneous disease. Transcriptomic 

analysis contributes to the understanding of pathogenesis necessary for developing new therapies. 

We sought to identify and validate mechanistic pathways of SA across two independent cohorts. 

Methods: Transcriptomic profiles from U-BIOPRED and Australian NOVocastrian Asthma 

cohorts were examined and grouped into SA, mild/moderate asthma (MMA) and healthy controls 

(HCs). Differentially expressed genes (DEGs), canonical pathways and gene sets were identified as 

central to SA mechanisms if they were significant across both cohorts in either endobronchial 

biopsies or induced sputum. 
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Results: Thirty-six DEGs and four pathways were shared across cohorts linking to tissue 

remodelling/repair in biopsies of SA patients, including SUMOylation, NRF2 pathway and 

oxidative stress pathways. MMA presented a similar profile to HCs. Induced sputum demonstrated 

IL18R1 as a shared DEG in SA compared with healthy subjects. We identified enrichment of gene 

sets related to corticosteroid treatment; immune-related mechanisms; activation of CD4+ T cells, 

mast cells and IL18R1; and airway remodelling in SA. 

Conclusion: Our results identified differentially expressed pathways that highlight the role of 

CD4+ T cells, mast cells and pathways linked to ongoing airway remodelling, such as IL18R1, 

SUMOylation and NRF2 pathways, as likely active mechanisms in the pathogenesis of SA. 

Keywords: airway remodelling; biopsies; gene expression; inflammation; pathogenesis; severe 

asthma; sputum; transcriptome. 
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Abstract 

In little over a generation, the ingenuity of scientists and clinician researchers has developed inhaled 

medications and pathway-specific biological agents that control the inflammation and physiology of 

asthma. Unfortunately, whether it is because of cost or difficulty understanding why or how to use 

inhaled medications, patients often do not take these medications. The consequences of poor 

treatment adherence, loss of control and exacerbations, are the same as if the condition remained 

untreated. Furthermore, poor adherence is difficult to detect without direct measurement. Together 

this means that poor treatment adherence is easily overlooked and, instead of addressing the cause 

of poor adherence, additional medicines may be prescribed. In other words, poor treatment 

adherence is a risk for the patient and adds cost to healthcare systems. In this article, we discuss the 

rationale for and the delivery of successful interventions to improve medication adherence in 

asthma. We contextualize these interventions by describing the causes of poor treatment adherence 

and how adherence is assessed. Finally, future perspectives on the design of new interventions are 

described. 
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Abstract 

Purpose: Starting in 2019, the Global Initiative for Asthma recommended the use of inhaled 

corticosteroids (ICS) as part of reliever combination therapy in patients 12 years of age and older, 

thus dramatically increasing the population exposure to ICS. ICS and intranasal corticosteroids 

(INS) are commonly used for a variety of respiratory diseases. Chronic steroid use is a well-known 

risk factor for elevated intraocular pressure (IOP) and glaucoma regardless of route of 

administration. This study aimed to determine the reported risk of glaucoma, ocular hypertension 

(OHT) and IOP elevation associated with ICS and INS use. 

Materials and methods: Systematic literature search in MEDLINE, EMBASE, Cochrane, 

CINAHL, BIOSIS, and Web of Science databases from the date of inception identified studies that 

assess ocular outcomes related to glaucoma in ICS and INS users. Study selection, risk of bias 

assessment and data extraction were done independently in duplicate. Meta-analysis assessed 

glaucoma incidence, OHT incidence and IOP changes in patients using ICS and INS. Study adhered 

to PRISMA guidelines. Study protocol was registered with PROSPERO: CRD42020190241. 

Results: Qualitative and quantitative analyses included 65 and 41 studies, respectively. Incidence of 

glaucoma was not significantly different in either ICS or INS users compared to control over 45,457 

person-years of follow-up. Similarly, no significant difference in OHT incidence over 4431 person-

years was detected. In studies reporting IOP, a significantly higher IOP was observed (0.69 mmHg) 

in 857 ICS or INS users compared to 615 controls. However, no significant increase in IOP was 

observed within ICS or INS users when compared to pre-treatment baseline. 

Conclusion: Overall, use of ICS or INS does not significantly increase the incidence of glaucoma 

or OHT. However, ICS and INS patients had significantly higher IOPs compared to untreated 

patients. Awareness of these findings is significant in care of patients with additional risk factors for 

glaucoma. 

Keywords: asthma; corticosteroids; glaucoma; inhalation; intranasal. 
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Abstract 

Background: Asthma is the most common medical condition to affect pregnancy. Asthma 

exacerbations occur in up to 45% of pregnant women and have been associated with adverse 

perinatal and infant outcomes. Conflicting literature exists regarding the risk factors for 

exacerbations, and no synthesis of the literature currently exists. Therefore, this systematic review 

and meta-analysis aims to determine risk factors for asthma exacerbations during pregnancy among 

pregnant women with asthma. 

Methods: This protocol has been reported according to the Preferred Reporting Items for 

Systematic Review and Meta-Analysis protocols checklist. A systematic search will be conducted 

in the electronic MEDLINE, Embase, CINAHL and Cochrane Clinical Trials Register databases 

(from January 2000 onwards). Eligibility of each publication will be determined based on 

predefined selection criteria. Prospective cohort studies, retrospective cohort studies, case-control 

studies and randomised controlled trials (RCTs) will be included. Quality of included studies will 

be determined using the Newcastle Ottawa Scale and the Cochrane Risk of Bias tool. Pooled 

relative risk will be computed using random-effects meta-analyses. Heterogeneity will be assessed 

using the chi-squared test and the I2 parameter. Publication bias will be assessed by inspecting a 

funnel plot for asymmetry and with the Egger's test of analyses including ten studies or more. 

Discussion: The results of this systematic review and meta-analysis will discuss the potential risk 

factors for asthma exacerbations during pregnancy. This may aid healthcare professionals in early 

identification of pregnant women with asthma at risk of poor outcomes, providing the opportunity 

to implement early interventions in order to avoid deterioration of asthma symptoms during 

pregnancy. 

Systematic review registration: PROSPERO CRD42020196190. 

Keywords: Asthma; Pregnancy; Risk factors. 
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Abstract 

Introduction: Dupilumab is an effective and safe medicine for the management of severe asthma. 

Due to its high cost, concerns are generated regarding its cost-effectiveness. This study aimed to 

estimate the cost-utility of dupilumab plus standard of care (SoC) versus SoC alone in children 

between 6 and 11 years old with severe asthma and eosinophilic phenotype. 

Methods: A Markov-type model was developed to estimate costs and health outcomes of a 

simulated cohort of pediatric patients with persistent asthma treated over a 6-year period. To 

determine the robustness of the model deterministic and probabilistic sensitivity analyses were 

conducted. 

Results: The quality-adjusted life-years (QALYs) per patient estimated were 0.85 with dupilumab 

and 0.84 with SoC. The total mean of discounted costs per patient per cycle were US$ 379 for 

dupilumab and US$ 19 for SoC. The incremental cost-effectiveness ratio estimated was $24 660 

US$ per QALY CONCLUSION: Dupilumab is not cost-effective in Colombia in children between 

6 and 11 years old with severe asthma and eosinophilic phenotype. Our evidence should motivate 

regulatory agencies to improve negotiations for new drugs with better information and evidence. 

Keywords: health economics; healthcare; public health. 

© 2022 Wiley Periodicals LLC. 
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Abstract 

Allergic rhinitis (AR) is a common disorder of the upper airway, while asthma is a disease affecting 

the lower airway and both diseases are usually comorbid. Interleukin (IL)-4 and IL-13 are critical 

cytokines in the induction of the pathogenic Th2 responses in AR and asthma. Targeting the IL-

4/IL-13 axis at various levels of its signaling pathway has emerged as promising targeted therapy in 

both AR and asthma patient populations. In this review, we discuss the biological characteristics of 

IL-4 and IL-13, their signaling pathways, and therapeutic antibodies against each cytokine as well 

as their receptors. In particular, the pleiotropic roles of IL-4 and IL-13 in orchestrating Th2 
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responses in AR and asthma patients indicate that dual IL-4/IL-13 blockade is a promising 

therapeutic strategy for both diseases. 

Keywords: Allergic rhinitis; Asthma; IL-13; IL-13Rα1; IL-4; IL-4Rα; Therapeutic antibodies. 
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Abstract 

Thymic stromal lymphopoietin (TSLP) is a pleiotropic cytokine that acts on multiple cell lineages, 

including dendritic cells, T cells, B cells, neutrophils, mast cells, eosinophils and innate lymphoid 

cells, affecting their maturation, survival and recruitment. It is best known for its role in promoting 

type 2 immune responses such as in allergic diseases and, in 2021, a monoclonal antibody targeting 

TSLP was approved for the treatment of severe asthma. However, it is now clear that TSLP has 

many other important roles in a variety of settings. Indeed, several genetic variants for TSLP are 

linked to disease severity, and chromosomal alterations in TSLP are common in certain cancers, 

indicating important roles of TSLP in disease. In this Review, we discuss recent advances in TSLP 

biology, highlighting how it regulates the tissue environment not only in allergic disease but also in 

infectious diseases, inflammatory diseases and cancer. Encouragingly, therapies targeting the TSLP 

pathway are being actively pursued for several diseases. 
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Abstract 

Until now, interventional therapies for patients with chronic obstructive pulmonary disease have 

been available in the form of lung volume reduction procedures as end-stage options. Currently, the 

range of indications is expanding to include earlier stages of the diseases. Lung denervation is 

available for moderate COPD, and patients with chronic bronchitis are being evaluated for 

endoscopic goblet cell ablation. Rheoplasty, metered spray cryo technique, and Karakoca resector 

balloon are used for this indication. But also, for patients with severe uncontrolled asthma, several 

techniques are available today. In addition to thermoplasty as a long-proven procedure, new and 

currently under investigation is the targeted lung denervation.Most of these techniques are currently 

being tested in large pivotal trials and it will soon become clear in which phenotype which 

technique will be used in the different forms and stages of obstructive diseases. The current paper 

presents the techniques and the currently available literature. 
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Abstract 

Background: Adherence barriers to asthma biologics may not be uniform across administration 

settings for moderate-to-severe asthma patients. 

Objective: To examine differences in asthma biologic adherence and associated factors, as well as 

association with 1-year all-cause emergency department (ED) visit, across administration settings. 

Methods: A retrospective study of biologic naïve moderate-to-severe asthma patients with initial 

biologic therapy between 01/01/2016 and 04/30/2020 in the Optum Clinformatics Data Mart was 

performed. Three administration settings were identified: Clinic-only (outpatient office/infusion 

center), Home (self-administration), and Hybrid setting (mixture of clinic and self-administration). 

Asthma biologic adherence was the proportion of observed over expected biologic dose 

administrations received within 6 months from initial therapy. Factors associated with adherence 

were identified by administration setting, using Poisson regression analyses. Relationship between 

1-year all-cause ED visit and adherence was assessed for each administration setting using Cox 

regression analyses. 

Results: Study cohort was 3,932 patients. Biologics adherence was 0.75 [0.5, 1] in Clinic setting, 

the most common administration setting, and 0.83 [0.5, 1] in both Home and Hybrid settings. 

Specialist access was consistently associated with better biologic adherence while Black race, 
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Hispanic ethnicity, lower education, Medicare only insurance and higher patient out-of-pocket cost 

were associated with worse biologic adherence in some settings. In the Hybrid setting, hazard for 1-

year all-cause ED visit decreased with biologics adherence. 

Conclusion: Asthma biologic adherence varied by administration setting. Efforts to improve 

asthma biologic adherence should consider promoting self-administration when beneficial, 

improving prior specialist access, and targeting patients with higher risk of sub-optimal adherence 

particularly black and Hispanic patients. 

Keywords: Administration setting; asthma biologics; health care use; medication adherence; social 

determinants. 
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Background: Many patients with atopic dermatitis (AD) have a suboptimal response to systemic 

therapy. 

Objective: This study assessed predictors of nonresponse to dupilumab in patients with AD. 

Methods: Data (April 2017 through June 2019) for patients aged ≥12 years with AD (ICD-9/10-

CM: 691.8/L20.x) who initiated dupilumab on or after April 1, 2017 (index date) were collected 

from an electronic health record and insurance claims database. Nonresponse indicators (dupilumab 

discontinuation, addition of another systemic therapy or phototherapy, addition of a high-potency 

topical corticosteroid, AD-related hospital visit, AD-related emergency room visit, incident skin 

infection) were predicted from available demographic and clinical variables using machine learning. 

Results: Among 419 patients (mean age: 45 years), 145 (35%) experienced ≥1 indicator of 

nonresponse in the 6-month post-index period. In patients with ≥1 indicator, the most common was 

dupilumab discontinuation (47% [68/145]). Of note, this analysis could not capture nonmedical 

reasons of dupilumab discontinuation (eg, cost, access). The most common predictors of 

nonresponse were a claim for ibuprofen (in 69% of patients with a nonresponse indicator) and 

Quan-Charlson Comorbidity Index value of 3-4 (59%). 

Conclusion: Systemic dupilumab therapy for AD can be associated with a relatively high 

prevalence of nonresponse indicators. Factors associated with these indicators -ie, predictors of 

nonresponse- may be used to optimize disease management. 

Keywords: atopic dermatitis; claims data; discontinuation; dupilumab; machine learning; 

nonresponse. 

Copyright © 2022. Published by Elsevier Inc. 
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Abstract 

Objective: Short-acting bronchodilators for asthma and chronic obstructive pulmonary disease 

(COPD) exacerbations are commonly delivered by nebulizers although administration using 

metered dose inhaler with space chamber (MDI spacer) has been shown to be equally efficacious. 

There are few studies examining patients' and healthcare providers' attitudes on the two 

administration methods in adults. This study explores patients' and healthcare providers' attitudes on 

the use of nebulizer versus MDI spacer for acute asthma and COPD exacerbations in 

adults.Methods: Patients admitted for asthma or COPD exacerbations, doctors, and nurses in a 

university-affiliated hospital were surveyed from 1 April 2021 to 30 September 2021 regarding 

their views on the effectiveness, ease of use, preparation and administration, side effects, and 

infection risk of the two administration methods. 

Results: Ninety-nine patients, 103 doctors, and 650 nurses completed the survey. 60.6% of patients 

perceived nebulizer to be more effective. Patients who found nebulizer more comfortable were 

more likely to prefer nebulizer (OR 43.97, p = 0.01), while those who associated it with a greater 

infection risk were less likely to prefer nebulizer (OR 0.15, p = 0.03). 49.5% of doctors and 49.1% 

of nurses perceived nebulizer to be more effective, compared to 10.7% and 34.5%, respectively, for 

MDI spacer. Effectiveness and patient comfort influenced doctors' and nurses' preference for 

nebulizer while ease of preparation and administration influenced nurses' preference only. 

Conclusions: Patients and healthcare providers perceived nebulizer to be more effective. Factors 

unique to each group influenced their preference for nebulizer. 

Keywords: Bronchodilator; administration; attitude; infection risk; preference. 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

https://pubmed.ncbi.nlm.nih.gov/35608065/
https://pubmed.ncbi.nlm.nih.gov/35608065/
https://pubmed.ncbi.nlm.nih.gov/35608065/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alsuwaigh+R&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cao+Y&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Puan+Y&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Yii+A&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Mohamed+Noor+SB&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ye+H&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ye+H&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chen+H&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Li+XL&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Binte+Mohd+Noor+N&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Liew+J&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tay+TR&cauthor_id=35608065
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-19-affiliation-1
https://doi.org/10.1080/02770903.2022.2082307
https://pubmed.ncbi.nlm.nih.gov/35608065/
https://www.tandfonline.com/doi/full/10.1080/02770903.2022.2082307


Share 

20 

Intern Emerg Med 

•  
•  
•  

. 2022 Jun;17(4):953-955. 

 doi: 10.1007/s11739-022-02964-4. Epub 2022 May 17. 

Persistent asthma hospitalisations and deaths require a national asthma 
prevention plan 

Bianca Beghé 1, Leonardo Fabbri 2, Enrico Clini 3 

Affiliations expand 

• PMID: 35578148 

  

• DOI: 10.1007/s11739-022-02964-4 

No abstract available 

Keywords: Allergy; Anaphylaxixs; Bronchitis; Chronic obstructive pulmonary disease; 

Emphysema. 

• 21 references 

SUPPLEMENTARY INFO 

MeSH termsexpand 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

21 

https://pubmed.ncbi.nlm.nih.gov/35578148/
https://pubmed.ncbi.nlm.nih.gov/35578148/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Begh%C3%A9+B&cauthor_id=35578148
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Fabbri+L&cauthor_id=35578148
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Clini+E&cauthor_id=35578148
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-affiliation-3
https://doi.org/10.1007/s11739-022-02964-4
https://pubmed.ncbi.nlm.nih.gov/35578148/#references
https://pubmed.ncbi.nlm.nih.gov/35578148/
https://dx.doi.org/10.1007/s11739-022-02964-4


Clinical Trial 

  

N Engl J Med 

•  
•  
•  

. 2022 Jun 2;386(22):2071-2083. 

 doi: 10.1056/NEJMoa2203163. Epub 2022 May 15. 

Albuterol-Budesonide Fixed-Dose Combination Rescue Inhaler for Asthma 

Alberto Papi 1, Bradley E Chipps 1, Richard Beasley 1, Reynold A Panettieri Jr 1, Elliot Israel 1, Mark 

Cooper 1, Lynn Dunsire 1, Allison Jeynes-Ellis 1, Eva Johnsson 1, Robert Rees 1, Christy 

Cappelletti 1, Frank C Albers 1 

Affiliations expand 

• PMID: 35569035 

  

• DOI: 10.1056/NEJMoa2203163 

Abstract 

Background: As asthma symptoms worsen, patients typically rely on short-acting β2-agonist 

(SABA) rescue therapy, but SABAs do not address worsening inflammation, which leaves patients 

at risk for severe asthma exacerbations. The use of a fixed-dose combination of albuterol and 

budesonide, as compared with albuterol alone, as rescue medication might reduce the risk of severe 

asthma exacerbation. 

Methods: We conducted a multinational, phase 3, double-blind, randomized, event-driven trial to 

evaluate the efficacy and safety of albuterol-budesonide, as compared with albuterol alone, as 

rescue medication in patients with uncontrolled moderate-to-severe asthma who were receiving 

inhaled glucocorticoid-containing maintenance therapies, which were continued throughout the 

trial. Adults and adolescents (≥12 years of age) were randomly assigned in a 1:1:1 ratio to one of 

three trial groups: a fixed-dose combination of 180 μg of albuterol and 160 μg of budesonide (with 

each dose consisting of two actuations of 90 μg and 80 μg, respectively [the higher-dose 

combination group]), a fixed-dose combination of 180 μg of albuterol and 80 μg of budesonide 

(with each dose consisting of two actuations of 90 μg and 40 μg, respectively [the lower-dose 

combination group]), or 180 μg of albuterol (with each dose consisting of two actuations of 90 μg 

[the albuterol-alone group]). Children 4 to 11 years of age were randomly assigned to only the 

lower-dose combination group or the albuterol-alone group. The primary efficacy end point was the 

first event of severe asthma exacerbation in a time-to-event analysis, which was performed in the 

intention-to-treat population. 
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Results: A total of 3132 patients underwent randomization, among whom 97% were 12 years of 

age or older. The risk of severe asthma exacerbation was significantly lower, by 26%, in the higher-

dose combination group than in the albuterol-alone group (hazard ratio, 0.74; 95% confidence 

interval [CI], 0.62 to 0.89; P = 0.001). The hazard ratio in the lower-dose combination group, as 

compared with the albuterol-alone group, was 0.84 (95% CI, 0.71 to 1.00; P = 0.052). The 

incidence of adverse events was similar in the three trial groups. 

Conclusions: The risk of severe asthma exacerbation was significantly lower with as-needed use of 

a fixed-dose combination of 180 μg of albuterol and 160 μg of budesonide than with as-needed use 

of albuterol alone among patients with uncontrolled moderate-to-severe asthma who were receiving 

a wide range of inhaled glucocorticoid-containing maintenance therapies. (Funded by Avillion; 

MANDALA ClinicalTrials.gov number, NCT03769090.). 
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Abstract 

Background: The association between long-term exposure to air pollution and mortality from 

cardiorespiratory diseases is well established, yet the evidence for other diseases remains limited. 

Objectives: To examine the associations of long-term exposure to air pollution with mortality from 

diabetes, dementia, psychiatric disorders, chronic kidney disease (CKD), asthma, acute lower 

respiratory infection (ALRI), as well as mortality from all-natural and cardiorespiratory causes in 

the Danish nationwide administrative cohort. 

Methods: We followed all residents aged ≥ 30 years (3,083,227) in Denmark from 1 January 2000 

until 31 December 2017. Annual mean concentrations of fine particulate matter (PM2.5), nitrogen 

dioxide (NO2), black carbon (BC), and ozone (warm season) were estimated using European-wide 

hybrid land-use regression models (100 m × 100 m) and assigned to baseline residential addresses. 

We used Cox proportional hazard models to evaluate the association between air pollution and 

mortality, accounting for demographic and socioeconomic factors. We additionally applied indirect 

adjustment for smoking and body mass index (BMI). 

Results: During 47,023,454 person-years of follow-up, 803,881 people died from natural causes. 

Long-term exposure to PM2.5 (mean: 12.4 µg/m3), NO2 (20.3 µg/m3), and/or BC (1.0 × 10-5/m) was 

statistically significantly associated with all studied mortality outcomes except CKD. A 5 

µg/m3 increase in PM2.5 was associated with higher mortality from all-natural causes (hazard ratio 

1.11; 95% confidence interval 1.09-1.13), cardiovascular disease (1.09; 1.07-1.12), respiratory 

disease (1.11; 1.07-1.15), lung cancer (1.19; 1.15-1.24), diabetes (1.10; 1.04-1.16), dementia (1.05; 

1.00-1.10), psychiatric disorders (1.38; 1.27-1.50), asthma (1.13; 0.94-1.36), and ALRI (1.14; 1.09-

1.20). Associations with long-term exposure to ozone (mean: 80.2 µg/m3) were generally negative 

but became significantly positive for several endpoints in two-pollutant models. Generally, 

associations were attenuated but remained significant after indirect adjustment for smoking and 

BMI. 
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Conclusion: Long-term exposure to PM2.5, NO2, and/or BC in Denmark were associated with 

mortality beyond cardiorespiratory diseases, including diabetes, dementia, psychiatric disorders, 

asthma, and ALRI. 

Keywords: Cardiorespiratory disease; Dementia; Long-term exposure to air pollution; Mortality; 

Nationwide administrative cohort; Psychiatric disorders. 

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

SUPPLEMENTARY INFO 

MeSH terms, Substancesexpand 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

23 

Randomized Controlled Trial 

  

Pulm Pharmacol Ther 

•  
•  
•  

. 2022 Jun;73-74:102129. 

 doi: 10.1016/j.pupt.2022.102129. Epub 2022 May 4. 

Pharmacokinetic profile of beclometasone dipropionate/formoterol fumarate 
administered through a novel dry-powder inhaler in Chinese healthy volunteers 

Zhu Luo 1, Germano Lucci 2, Luigi Santoro 2, Eva Topole 2, Fabrizia Mariotti 2 

Affiliations expand 

• PMID: 35525480 

  

• DOI: 10.1016/j.pupt.2022.102129 

https://pubmed.ncbi.nlm.nih.gov/35544998/
https://pubmed.ncbi.nlm.nih.gov/35525480/
https://pubmed.ncbi.nlm.nih.gov/35525480/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Luo+Z&cauthor_id=35525480
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-23-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Lucci+G&cauthor_id=35525480
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-23-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Santoro+L&cauthor_id=35525480
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-23-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Topole+E&cauthor_id=35525480
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-23-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Mariotti+F&cauthor_id=35525480
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-23-affiliation-2
https://doi.org/10.1016/j.pupt.2022.102129
https://linkinghub.elsevier.com/retrieve/pii/S0160-4120(22)00167-2
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Abstract 

Introduction: An extrafine formulation of the inhaled corticosteroid beclometasone dipropionate 

(BDP) plus the long-acting β2-agonist formoterol fumarate (FF) has been available for years via a 

pressurised metered-dose inhaler for the management of asthma and chronic obstructive pulmonary 

disease. More recently, the same extrafine BDP/FF formulation has become available in a multidose 

dry-powder inhaler (DPI) called the NEXThaler. The pharmacokinetics (PK) of BDP/FF via this 

DPI have previously been evaluated in a Caucasian population. The current study aimed to evaluate 

the PK profile of BDP/FF via DPI in healthy Chinese volunteers. The results were then compared to 

previous Caucasian data. 

Methods: This open-label parallel group study randomised subjects to single-dose BDP/FF 200/12, 

400/24, or 800/48 μg via DPI. Blood samples were taken up to 24 h post-dose for PK evaluation of 

BDP, beclometasone 17-monopropionate (B17MP, active metabolite of BDP) and formoterol. The 

primary objective of the study was to evaluate the PK of BDP/FF (BDP, B17MP and formoterol). 

The study is registered on the World Health Organization International Clinical Trials Registry 

Platform (ChiCTR1900021899). 

Results: Of 36 subjects randomised, all completed the study. Following inhalation of all three 

doses, plasma concentration of formoterol and BDP increased rapidly, with peak mean values at the 

first post-dose timepoint (5 min), then rapidly decreasing; B17MP reached peak concentration 

slightly later. Plasma exposure to formoterol, BDP and B17MP increased broadly in a dose-

proportional manner to BDP/FF dose, with tmax values similar across the dose range. All BDP/FF 

doses were generally well tolerated. 

Conclusions: Therapeutic and supra-therapeutic doses of BDP/FF administered via DPI resulted in 

approximately dose-proportional plasma exposure in healthy Chinese subjects, with PK profiles that 

were comparable to previous data from Caucasian subjects. 

Keywords: Asthma; Chronic obstructive pulmonary disease; Fixed-dose combination; Inhaled 

corticosteroid; Long-acting beta2-agonist. 

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

Thymic stromal lymphopoietin presents in two distinct isoforms: short-form (sfTSLP) and long-

form (lfTSLP). lfTSLP promotes inflammation, whereas sfTSLP inhibits inflammation, in allergic 

asthma. However, little is known about the regulation of lfTSLP and sfTSLP during allergic attack 

in the asthma airway epithelium. Here, we report that small ubiquitin-like modifier (SUMOylation) 

was enhanced in house dust mite-induced allergic asthma airway epithelium. Inhibition of 

SUMOylation significantly alleviated airway T-helper cell type 2 inflammation and lfTSLP 

expression. Mechanistically, chromobox 4 (CBX4), a SUMOylation E3 ligase, enhanced lfTSLP 

mRNA translation, but not sfTSLP, through the RNA-binding protein muscle excess (MEX)-3B. 

MEX-3B promoted lfTSLP translation by binding the lfTSLP mRNA through its K homology 

domains. Furthermore, CBX4 regulated MEX-3B transcription in human bronchial epithelial cells 

through enhancing SUMOylation concentrations of the transcription factor TFII-I. In conclusion, 

we demonstrate an important mechanism whereby CBX4 promotes MEX-3B transcription through 

enhancing TFII-I SUMOylation and MEX-3B enhances the expression of lfTSLP through binding 

to the lfTSLP mRNA and promoting its translation. Our findings uncover a novel target of CBX4 

for therapeutic agents for lfTSLP-mediated asthma. 

Keywords: SUMOylation; TSLP; airway inflammation; asthma. 
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Abstract 

Introduction: The 52-week long-term safety of once-daily indacaterol acetate/glycopyrronium 

bromide/mometasone furoate (IND/GLY/MF) high-dose (150/50/160 µg) and IND/MF high-dose 

(150/320 µg) was evaluated in two studies enrolling Japanese patients with inadequately controlled 

asthma. 
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Methods: Study 1 (IND/GLY/MF) and Study 2 (IND/MF) were 52-week, phase III, open-label, 

single-arm, multicenter studies conducted in Japanese adult patients with inadequately controlled 

asthma. The primary endpoint was incidence and severity of treatment-emergent adverse events 

(AEs) over 52-weeks. 

Results: In Study 1, 94 patients received IND/GLY/MF high-dose and 84 (89.4%) patients 

completed the 52-week study treatment; in Study 2, 51 patients received IND/MF high-dose and 48 

(94.1%) patients completed the 52-week study treatment. In Study 1, 68.1% and 6.4% of 94 patients 

reported ≥1 AE and ≥1 serious AE (SAE) respectively. In Study 2, 78.4% of 51 patients reported ≥1 

AE; no patients reported SAEs. The most commonly reported AEs were asthma (exacerbation; 

30.9% and 54.9%) and nasopharyngitis (18.1% and 29.4%) in Study 1 and Study 2, respectively. 

Severe AEs including asthma (exacerbation) were reported in 13.8% and 13.7% of patients in Study 

1 and Study 2, respectively. In Study 1, 10 patients (10.6%) reported treatment-related AEs, of 

which dysphonia (9 patients [9.6%]) was the most commonly reported; no treatment-related AEs 

were reported in Study 2. In Study 1, one death (not study drug-related) was reported after study 

discontinuation (92 days after last dose of study medication). 

Conclusions: Once-daily IND/GLY/MF and IND/MF high-dose were well-tolerated in Japanese 

patients with inadequately controlled asthma. No unexpected safety findings were observed. 

Supplemental data for this article is available online at. 

Keywords: Asthma control; Japan; long-acting β2-adrenergic agonist/inhaled corticosteroid 

(LABA/ICS); long-acting β2-adrenergic agonist/long-acting muscarinic antagonist/inhaled 

corticosteroid (LABA/LAMA/ICS); lung function; safety. 
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Abstract 

Purpose of the review: To perform a systematic review of prospective clinical trials to determine 

whether improving vitamin D status improves asthma control. 

Recent findings: In cross sectional studies suboptimal viramin D status is often associated with 

poor asthma control. However, decreased 25-hydroxycholecalciferol (25 (OH) D) concentrations 

might not be causally associated with asthma control. We performed a systematic review until 

December 15, 2021 according to PRISMA guideline, searching MEDLINE, MEDLINE In-Process, 

Embase, Cochrane Database of Systematic Reviews, and Cochrane Central Register of Controlled 

Trials. Two searches were performed, the first using "vitamin D" and the second using "Vitamin D" 

or "ergocalciferol" or "cholecalciferol" and "Asthma". From 419 retrieved papers, after removal of 

duplicate and after using exclusion criteria, 28 full-text articles were eligible, of which 6 remained 

for quantitative analysis and 11 (9 studies) for qualitative analysis. From both analyses, prospective 

studies do not support that improving the vitamin D status of asthmatic children improves asthma 

control. 

Keywords: Asthma; Vitamin D. 

© 2022. The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of 

Springer Nature. 
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Abstract 

Background: Allergen immunotherapy (AIT) is a disease-modifying treatment for IgE-mediated 

diseases. Randomized controlled trials (RCTs) support AIT's potential role in asthma prevention but 

evidence from non-randomized studies of interventions (NRSI) and longitudinal observational 

studies has been poorly addressed. Therefore, we aimed to conduct a systematic review and meta-

analysis to assess clinical data from all study types to evaluate quantitatively the preventive role of 

AIT in asthma onset. 

Methods: We search three databases. Studies were screened, selected and evaluated for quality 

using risk-of-bias (ROB) tools. Data were descriptively summarized and meta-analysed using 

random effects. We performed a sensitivity, influence and subgroup analyses. Publication bias and 

heterogeneity were assessed. 

Results: From the 4549 identified studies, 24 (12 RCTs and 12 NRSI) were included in the 

qualitative synthesis and 18 underwent meta-analysis. One study was at low ROB, seven had 

moderate ROB, and 15 were proven of high ROB. Random-effects analysis showed a significant 

decrease in the risk of developing asthma following AIT by 25% (RR, 95% CI: 0.75, 0.64-0.88). 

This effect was not significant in the sensitivity analysis. Publication bias raised concerns, together 

with the moderate heterogeneity between studies (I2 = 58%). Subgroup analysis showed a 

remarkable preventive effect of AIT in children (RR, 95% CI: 0.71, 0.53-0.96), when completing 3 

years of therapy (RR, 95% CI: 0.64, 0.47-0.88), and in mono-sensitized patients (RR, 95% CI: 0.49, 

0.39-0.61). 
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Conclusions: Our findings support a possible preventive effect of AIT in asthma onset and suggest 

an enhanced effect when administered in children, mono-sensitized, and for at least 3 years, 

independently of allergen type. 

Keywords: allergen immunotherapy; allergy treament; asthma; prevention; rhinitis. 

© 2022 European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd. 
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Free article 

Abstract 

Introduction: Numerous studies have revealed the relationship between E-cigarettes and asthma 

but have shown inconsistent results. This study systematically evaluated the potential association 

between E-cigarette use and asthma in adolescents. 

Methods: PubMed, Embase (Ovid), Cochrane Library, and the China Biological Medicine 

Database were searched for relevant articles published between database inception and February 28, 

2021. The quality of included studies was evaluated using the Agency for Healthcare Research and 

Quality assessment, and a quantitative meta-analysis was conducted to pool outcomes of ORs with 

95% CIs. 

Results: A total of 10 cross-sectional studies incorporating a total of 483,948 participants were 

included. All the study participants were middle- and high-school students with a mean age of 15-

16 years. The median prevalence of ever E-cigarette use was 11.2% (range=2.2%, 45%), and that of 

current use was 7.5% (range=2.7%, 25%). Overall, E-cigarette use was associated with significantly 

higher odds of having asthma (pooled OR=1.31, 95% CI=1.22, 1.42) than nonuse, and both current 

use (OR=1.36, 95% CI=1.26, 1.48) and ever use (OR=1.20, 95% CI=1.12, 1.28) showed similar 

associations. 

Discussion: This study shows that both current and ever E-cigarette use have significant 

associations with asthma in adolescents. This knowledge might provide potential evidence for 

developing primary prevention strategies and serve as a reference for public health policy. 

Copyright © 2022 American Journal of Preventive Medicine. Published by Elsevier Inc. All rights 

reserved. 
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Abstract 

Background: Weight loss might improve asthma control in people with obesity. However, people 

with asthma might have particular challenges losing weight and the amount of weight loss needed 

to improve asthma control is not clear. 

Objectives: To pilot-test an online weight loss intervention and to estimate the impact of weight 

loss on asthma control. 

Methods: We performed a 6-month, single-arm, futility trial of an online weight loss intervention at 

2 centers. To reject the assumption of futility, 9 or more participants had to lose at least 5% of their 

body weight. We also assessed the association between weight loss (≥5%) and asthma outcomes. 

Results: Forty-three participants (85% women) started the weight loss intervention. The median 

and interquartile range for the body mass index was 40.3 kg/m2 (range 34.7-46.8 kg/m2), and 14 

(range 12-17 kg/m2) for the Asthma Control Test score. At 6 months, 10 participants (23%; 95% CI 

12%-39%) lost at least 5% of their initial weight. Weight loss of at least 5% was associated with a 

clinically and statistically significant improvements in their Asthma Control Test (median 

[interquartile range] increase of 3 [1 to 7]; P < .05), Marks Asthma Quality of Life Score (-9.5 [-18 

to -3]; P = .008), and their general health-related quality of life score (RAND-36; improved by 9.4 

[2.8 to 22.5]; P =.014). 

Conclusions: An online weight loss intervention has the potential to meet U.S. Food and Drug 

Administration guidance for product evaluation (at least a 5% weight loss in 35% of people) for 

treating obesity, and is associated with a clinically significant improvement in asthma control, 

quality of life, and overall health-related quality of life. 

Keywords: Asthma control; Asthma quality of life; Diet; Exercise; Lung function. 
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Background: Type 2 inflammatory diseases often coexist in patients. Dupilumab targets type 2 

inflammation and has demonstrated treatment benefits in patients with atopic dermatitis (AD), 

asthma, and chronic rhinosinusitis with nasal polyps (CRSwNP) with an acceptable safety profile. 

Objective: This post hoc analysis across five phase 3 studies in patients with moderate to severe 

AD or asthma, or severe CRSwNP, evaluated time of onset and duration of the treatment response. 

Methods: Patients received subcutaneous dupilumab 200/300 mg or placebo. Assessments included 

the Eczema Area and Severity Index, Peak Pruritus Numerical Rating Scale, and Dermatology Life 

Quality Index in AD; pre-bronchodilator FEV1, daily morning peak expiratory flow, and symptom 

scores in asthma; and University of Pennsylvania Smell Identification Test, daily nasal congestion, 

and loss of smell scores in CRSwNP. 

Results: At week 2 after the initiation of dupilumab versus placebo, 67.8% versus 36.5% of AD 

patients achieved a clinically meaningful benefit (Eczema Area and Severity Index: 50% or greater 

improvement; Peak Pruritus Numerical Rating Scale: 3 point or greater improvement; or 

Dermatology Life Quality Index: 4 point or greater improvement) (P < .001). Moreover, 61.6% 

versus 39.9% of asthma patients achieved improvements in pre-bronchodilator FEV1 of 100 mL or 

greater and 48.8% versus 26.3% achieved 200 mL or greater improvement (both P < .001); 33.2% 

versus 5.6% of CRSwNP patients regained a sense of smell (P < .001). Treatment effects further 

improved or were sustained to the end of treatment. 

Conclusions: Clinically meaningful responses were achieved rapidly after the first dupilumab dose 

in AD, asthma, or CRSwNP and were sustained throughout treatment (see Video in this article's 

Online Repository at www.jaci-inpractice.org). 

Keywords: Anti-IL-13; Anti-IL-4; Asthma; Dupilumab; Rapid onset. 
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Abstract 

Background: Although the efficacy of the as-needed use of short-acting β2-agonists (SABAs) plus 

inhaled corticosteroids (ICS) for treating children with mild intermittent asthma has been 

demonstrated, evidence of its cost-effectiveness is scarce. 

Objectives: The aim of the present study was to compare the cost-effectiveness of the as-needed 

use of SABAs alone versus the as-needed use of SABAs plus ICS in children 5 to 11 years old with 

mild intermittent (step 1) asthma but suffering from an exacerbation of asthma symptoms. 

Methods: A decision-analysis model was adapted. Effectiveness parameters were obtained from a 

randomized clinical trial. Cost data were obtained from hospital bills and from the national manual 

of drug prices in Colombia. The study was carried out from the perspective of the national health 

care system in Colombia. The main outcome of the model was a first course of prednisone for an 

asthma exacerbation (AE). 

Results: Compared with the use of SABAs alone, the as-needed use of SABAs plus ICS was 

associated with lower overall treatment costs (US$17.99 vs US$27.94 mean cost per patient) and a 

higher probability of a lack of a requirement for a first course of prednisone (0.6500 vs 0.5100), 

thus showing dominance. 

Conclusions: In Colombia, compared with the use of albuterol alone, the use of beclomethasone 

dipropionate added to albuterol as needed for symptom relief is cost-effective in children 5 to 11 

years old with mild intermittent (step 1) asthma, because it involves a higher probability of a lack of 

a requirement for prednisone for AE at lower total treatment costs. 

Keywords: Acute asthma; Children; Cost-effectiveness; Inhaled corticosteroids. 
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Abstract 

Background: Little is known about the relationship between airway inflammatory phenotypes and 

some important asthma features such as small airway dysfunction (SAD). 

Objective: To describe the longitudinal impact of airway inflammatory phenotypes on SAD and 

asthma outcomes. 

Methods: We measured eosinophil and neutrophil counts in induced sputum at baseline and 1 year 

later to stratify 197 adult patients with asthma into 4 inflammatory phenotypes. We conducted a 

comprehensive assessment of lung function using spirometry, body plethysmography, impulse 

oscillometry, and inert gas single and multiple breath washouts. We compared lung function, 

asthma severity, exacerbation frequency, and symptom control between the phenotypes. We studied 

the longitudinal impact of persistent sputum inflammatory phenotypes and the change of sputum 

cell counts on lung function. 
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Results: Patients were stratified into eosinophilic (23%, n = 45), neutrophilic (33%, n = 62), mixed 

granulocytic (22%, n = 43), and paucigranulocytic (24%, n = 47) phenotypes. Patients with 

eosinophilic and mixed granulocytic asthma had higher rates of airflow obstruction and severe 

exacerbation as well as poorer symptom control than patients with paucigranulocytic asthma. All 

SAD measures were worse in patients with eosinophilic and mixed asthma than in those with 

paucigranulocytic asthma (all P values <.05). Eosinophilic asthma also indicated worse distal 

airflow obstruction, increased ventilation inhomogeneity (all P values <.05), and higher tendency 

for severe exacerbation (P = .07) than neutrophilic asthma. Longitudinally, persistent mixed 

granulocytic asthma was associated with the worst follow-up measures of SAD compared with 

persistent neutrophilic, persistent paucigranulocytic, or nonpersistent asthma phenotypes. In patients 

with stable forced expiratory volume in 1 second (FEV1), the mean increase in small airway 

resistance (R5-20) was greater in patients with persistent mixed granulocytic asthma (+103%) than 

in patients with persistent neutrophilic (+26%), P = .040, or persistent paucigranulocytic asthma (-

41%), P = .028. Multivariate models adjusted for confounders and treatment with inhaled or oral 

corticosteroids or antieosinophilic biologics indicated that the change of sputum eosinophil rather 

than neutrophil counts is an independent predictor for the longitudinal change in FEV1, forced 

expiratory flow at 25% to 75% of forced vital capacity, specific effective airway resistance, residual 

lung volume, and lung clearance index. 

Conclusions: In asthma, airway eosinophilic inflammation is the main driver of lung function 

impairment and poor disease outcomes, which might also be aggravated by the coexistence of 

airway neutrophilia to confer a severe mixed granulocytic asthma phenotype. Persistent airway 

eosinophilia might be associated with dynamic SAD even in patients with stable FEV1. 

Keywords: Airway inflammation; Eosinophilic asthma; Mixed granulocytic asthma; Small airway 

dysfunction. 
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Abstract 

Background: Real-world evidence characterizing the clinical outcomes and economic impact on 

patients with severe eosinophilic asthma treated with benralizumab is limited. 

Objective: To characterize patients with severe asthma treated with benralizumab and assess its 

clinical and economic impact in the United States. 

Methods: A pre-post benralizumab comparison was performed using a large US insurance claims 

database between November 2016 and November 2019. The primary cohort included patients with 

asthma aged 12 years or more with 2 or more records of benralizumab. Secondary cohorts included 

persistent users (6 or more records of benralizumab), patients switching to benralizumab from 

mepolizumab or omalizumab, and stratified by Medicaid vs non-Medicaid. Exacerbations, 

concomitant medications, and exacerbation-related health care resource utilization (HCRU) and 

costs were compared in the 12-month periods pre- and post-benralizumab initiation (index). 

Results: Of the 204 patients in the primary cohort, mean age at index was 45.3 years and 68.6% 

were of female sex. The patients experienced a significant 55% reduction in rates of exacerbations 

post-benralizumab initiation (3.25 pre-index vs 1.47 post-index per person-year; P < .001), and 41% 

of the patients had no exacerbations post-benralizumab initiation. The proportion of oral 

corticosteroid-dependent patients decreased from 82% to 50% (P < .001). Reductions in HCRU 

were 42%, 46%, and 57% for asthma exacerbation-related inpatient hospitalizations, emergency 

department, and outpatient visits, respectively (all P < .001). Exacerbation-related costs decreased 

by $6439 ($13,559 vs $7120; P < .001). Similar results for all outcomes were observed for the 

persistent cohort, switch cohorts, and Medicaid vs non-Medicaid cohorts. 

Conclusion: Patients with severe asthma treated with benralizumab experienced clinical and 

economic benefits in the real world, as demonstrated by the reduction in exacerbations and HCRU. 

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

Background: Benralizumab is an IL-5 receptor alpha-directed cytolytic mAb that depletes 

eosinophils, reducing exacerbations and oral corticosteroid (OCS) use, and improves asthma control 

for patients with severe eosinophilic asthma (SEA). Data on response in patients previously treated 

with other biologic therapies are limited. 

Objective: To describe real-world clinical outcomes with benralizumab for patients with and 

without prior biologic use for uncontrolled SEA. 

Methods: This retrospective study compared clinical outcomes before and after benralizumab 

initiation in adults with uncontrolled SEA with 3 or more asthma exacerbations in the previous 12 
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months or on maintenance OCS treatment. Outcomes included exacerbations, OCS use, patient-

reported outcomes, and health care resource utilization, including emergency department visits and 

hospitalizations. 

Results: In all, 208 patients were enrolled, including 90 (43.3%) with previous experience with an 

alternate biologic for SEA. Benralizumab led to an 81% reduction in exacerbation rate, with 48% of 

patients with previous exacerbations experiencing none after 48 weeks. Overall, 67% of patients 

requiring baseline maintenance OCS achieved greater than or equal to 50% reduction in daily OCS 

dosage, and 53% eliminated maintenance OCS. Clinically meaningful improvements in patient-

reported outcomes were seen, with response at 4 weeks predicting longer-term benefits. Health care 

resource utilization also decreased. Improvements were observed irrespective of previous biologic 

experience, fractional exhaled nitric oxide concentrations, atopic status, or other baseline 

characteristics. 

Conclusions: In a multicenter real-world setting, patients with uncontrolled SEA achieved 

substantial improvements in all clinical outcome measures with benralizumab irrespective of 

previous biologic use, atopic status, or baseline fractional exhaled nitric oxide concentration. 

Keywords: Atopy; Benralizumab; Biologic; Fractional exhaled nitric oxide; Oral corticosteroids; 

Patient-reported outcomes; Real-world study; Severe eosinophilic asthma. 

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

Background: Azithromycin has immunomodulatory actions, and its beneficial effects have been 

demonstrated in asthmatic adults. Data on children are limited. 

Research question: Does the addition of oral azithromycin to standard therapy in children with 

poorly controlled asthma improve asthma control compared with standard treatment alone? 

Study design and methods: This open-label randomized controlled trial included children (5-15 

years of age) with poorly controlled asthma defined by Asthma Control Test (ACT) and Childhood 

Asthma Control Test (CACT) score of ≤ 19. They were randomized to receive azithromycin (10 

mg/kg) three times weekly for 3 months along with standard treatment or standard treatment alone. 

The primary outcome was the ACT and CACT scores at 3 months. Secondary outcomes were 

asthma control according to Global Initiative for Asthma (GINA) guidelines, the number of 

exacerbations, change in spirometry parameters, change in fractional exhaled nitric oxide (Feno) 

level, positive throat swab results, and side effects. 

Results: The trial included 120 children (89 boys; 60 in each group). The mean ± SD age was 9.9 ± 

3 years. The baseline parameters were similar between the groups. Mean ± SD ACT and CACT 

scores (available for 115 children) at 3 months of intervention were 21.71 ± 2.17 vs 18.33 ± 2.19 (P 

< .001) in the azithromycin and control groups, respectively. The numbers of children with well-

controlled asthma according to GINA guidelines were 41 of 56 vs 10 of 56 in the azithromycin and 

control groups, respectively (P < .001). The median number of exacerbations requiring emergency 

visit and steroid use were fewer in the azithromycin group: 0 (interquartile range [IQR], 3) vs 1 

[IQR, 6]; P < .001). No difference was found in Feno level, spirometry parameters, positive throat 

swab results, and adverse effects between the groups. 

Interpretation: The use of azithromycin in children with poorly controlled asthma resulted in 

improved asthma control and reduced exacerbations. 

Trial registry: Clinical Trials Registry - India; No.: CTRI/2019/06/019727; URL: www.ctri.nic.in. 

Keywords: azithromycin; poorly controlled childhood asthma. 
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Abstract 

A dramatic global reduction in the incidence of common seasonal respiratory viral infections has 

resulted from measures to limit the transmission of severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) during the pandemic. This has been accompanied by falls reaching 50% 

internationally in the incidence of acute exacerbations of preexisting chronic respiratory diseases 

that include asthma, chronic obstructive pulmonary disease, and cystic fibrosis. At the same time, 

the incidence of acute bacterial pneumonia and sepsis has fallen steeply worldwide. Such findings 

demonstrate the profound impact of common respiratory viruses on the course of these global 

illnesses. Reduced transmission of common respiratory bacterial pathogens and their interactions 

with viruses appear also as central factors. This review summarizes pandemic changes in 
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exacerbation rates of asthma, chronic obstructive pulmonary disease, cystic fibrosis, and 

pneumonia. We draw attention to the substantial body of knowledge about respiratory virus 

infections in these conditions, and that it has not yet translated into clinical practice. Now that the 

large scale of benefits that could be gained by managing these pathogens is unmistakable, we 

suggest that the field merits substantial academic and industrial investment. We consider how 

pandemic-inspired measures for prevention and treatment of common infections should become a 

cornerstone for managing respiratory diseases. 

Keywords: COPD; SARS-CoV-2 pandemic; asthma; nonpharmaceutical interventions; pneumonia. 
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Abstract 

Biologics, including omalizumab, mepolizumab, benralizumab, and dupilumab, targeting 

downstream IgE, cytokines IL-5, and IL-4/13, respectively, have shown promising effects in terms 

of reduction in annualized asthma exacerbation rates (AER), oral corticosteroid-sparing effects, 

improvements in forced expiratory volume in 1 second, and improved Asthma Control 

Questionnaire scores. However, despite these welcome advances, approximately 30% of patients 

with severe asthma receiving biologics tailored to their specific downstream type 2 biomarkers, 

including total IgE, peripheral blood eosinophils, and fractional exhaled nitric oxide, do not 

experience meaningful improvements in their AER. Instead of blocking downstream cytokines, 

targeting upstream epithelial alarmins, including IL-33, thymic stromal lymphopoietin, and IL-25, 

has been proposed to tackle the immunologic heterogeneity of asthma. This review article aims to 

pragmatically summarize the latest key clinical data on antialarmin therapies in severe asthma and 

put these findings into context with regard to currently available downstream cytokine blockers. 

Keywords: Antialarmins; Biologics; Brodalumab; Cytokines; Itepekimab; Severe asthma; 

Tezepelumab. 
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Abstract 

Asthma is an ever-increasing disease with a highly variable prevalence among different ethnic 

groups. Information on hospital admission for acute exacerbation of asthma in adult patients and 

data regarding short-term prognosis of these patients are limited. We, thus, performed an 

epidemiological study on hospital admission for asthma acute exacerbation in Italy using hospital 

discharge database records derived from all Italian hospitals. Patients > 15 years old were identified 

using clinical Modification (ICD-9-CM) codes. Information on baseline characteristics, vital status 

at discharge, duration of hospitalization, and up to five secondary discharge diagnoses was 

collected. Comorbidity was evaluated using the Charlson comorbidity index (CCI). During the 

observation period (2013-2014), 20,056 patients with asthma acute exacerbation were hospitalized. 

Median length of hospitalization was 7.9 days (interquartile range 4-10) and mean in-hospital 

mortality was 0.8%. In-hospital mortality and length of hospitalization varied among different 

regions (from 0 to 2.9% and from 6.5 to 8.9 days, respectively). Old age, invasive and non-invasive 

mechanical ventilation, and CCI resulted as significantly associated with higher in-hospital 

mortality. Our study results, on a large sample of patients, confirm that hospitalization for asthma 

acute exacerbation is not uncommon among Italian current population. Older age, high CCI, and 

use of ventilator support were associated with a higher mortality rate. These findings should be 

analyzed to set up appropriate health care policies on patients with asthma. 

Keywords: Asthma; Clinical modification codes; Exacerbation. 
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Abstract 

A novel, once-daily (o.d.), fixed-dose combination (FDC) of indacaterol acetate (IND), 

glycopyrronium bromide (GLY), and mometasone furoate (MF), delivered by the inhaler 

Breezhaler® device, is the first long-acting beta2-adrenergic agonist/long-acting muscarinic 

antagonist/inhaled corticosteroid (LABA/LAMA/ICS) therapy to be approved for maintenance 

treatment of asthma in adults inadequately controlled on LABA/ICS. The approval of 

IND/GLY/MF in the European Union (EU) also included an optional electronic sensor and 

smartphone (or other suitable device) application, making it the first "digital companion" that can 

be prescribed with an asthma medication. As a result, the European Medicines Agency included this 

approval as one of the "outstanding contributions to public health" (for Pneumology/Allergology) in 

their 2020 highlights report. Alongside IND/GLY/MF, an o.d. LABA/ICS FDC, IND/MF, was also 

developed and approved. This review outlines the unique strategy used in the accelerated 

development of IND/GLY/MF that combined various approaches: (1) selecting individual 

components with established efficacy/safety, (2) bridging doses to optimize efficacy/safety of 

IND/GLY/MF and IND/MF delivered via the Breezhaler® device, (3) developing IND/GLY/MF 

and IND/MF in parallel, and (4) submission for regulatory approval before formal completion of the 

pivotal phase III studies. IND/GLY/MF and IND/MF were combined in a single-development plan 

(PLATINUM program), which comprised four phase III studies: QUARTZ and PALLADIUM 

https://pubmed.ncbi.nlm.nih.gov/35072888/
https://pubmed.ncbi.nlm.nih.gov/35072888/
https://pubmed.ncbi.nlm.nih.gov/35072888/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Brittain+D&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=D%27Andrea+P&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gruen+E&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hosoe+M&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jain+D&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jauernig+J&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jauernig+J&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Pethe+A&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Scosyrev+E&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tanase+AM&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tillmann+HC&cauthor_id=35072888
https://pubmed.ncbi.nlm.nih.gov/?term=35694004%2C35692074%2C35690367%2C35687105%2C35685846%2C35681476%2C35680153%2C35675922%2C35673765%2C35672007%2C35669010%2C35668513%2C35668042%2C35663523%2C35650271%2C35649430%2C35640790%2C35640774%2C35608065%2C35578148%2C35569035%2C35544998%2C35525480%2C35422377%2C35414021%2C35397799%2C35388565%2C35358396%2C35348408%2C35347665%2C35342949%2C35337694%2C35305860%2C35304842%2C35259535%2C35259534%2C35257957%2C35247595%2C35202621%2C35202871%2C35192447%2C35131510%2C35103927%2C35072888%2C35034774%2C34913186%2C34866748%2C34797732%2C34711541%2C34615736%2C34593615%2C34090658%2C33589491&filter=dates.2022%2F5%2F28-2022%2F6%2F12&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-44-affiliation-4
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9122880/
https://doi.org/10.1007/s12325-021-02025-w


evaluated IND/MF while IRIDIUM and ARGON evaluated IND/GLY/MF. A unique feature was 

the inclusion of two LABA/ICS comparators in the pivotal IRIDIUM study-IND/MF as an internal 

comparator, and high-dose salmeterol xinafoate/fluticasone propionate (SAL/FLU) as a marketed 

comparator. In the ARGON study, IND/GLY/MF was compared against o.d. tiotropium (via 

Respimat®) plus twice-daily (b.i.d.) high-dose SAL/FLU (via Diskus®). As a result of this 

development strategy, the development and approval of IND/GLY/MF was accelerated by ca. 4 

years as against what would be expected from a traditional approach, novel data were generated, 

and a unique optional digital companion was approved in the EU. A Video Abstract by Dr Dominic 

Brittain, Global Drug Development, Novartis. (MP4 228293 kb). 

Keywords: Accelerated development strategy; Asthma; Digital companion; Indacaterol 

acetate/glycopyrronium bromide/mometasone furoate; LABA/LAMA/ICS; Once daily; Single 

inhaler. 
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Abstract 

Background: Refractory asthma (RA) remains poorly controlled, resulting in high health care 

utilization despite guideline-based therapies. Patients with RA manifest higher neutrophilia as a 

result of increased airway inflammation and subclinical infection, the underlying mechanisms of 

which remain unclear. 

Objective: We sought to characterize and clinically correlate gene expression differences between 

refractory and nonrefractory (NR) asthma to uncover molecular mechanisms driving group 

distinctions. 

Methods: Microarray gene expression of paired airway epithelial brush and endobronchial biopsy 

samples was compared between 60 RA and 30 NR subjects. Subjects were hierarchically clustered 

to identify subgroups of RA, and biochemical and clinical traits (airway inflammatory molecules, 

respiratory pathogens, chest imaging) were compared between groups. Weighted gene correlation 

network analysis was used to identify coexpressed gene modules. Module expression scores were 

compared between groups using linear regression, controlling for age, sex, and body mass index. 

Results: Differential gene expression analysis showed upregulation of proneutrophilic and 

downregulation of ciliary function genes/pathways in RA compared to NR. A subgroup of RA with 

downregulated ciliary gene expression had increased levels of subclinical infections, airway 

neutrophilia, and eosinophilia as well as higher chest imaging mucus burden compared to other RA, 

the dominant differences between RA and NR. Weighted gene correlation network analysis 

identified gene modules related to ciliary function, which were downregulated in RA and were 

associated with lower pulmonary function and higher airway wall thickness/inflammation, markers 

of poorer asthma control. 

Conclusions: Identification of a novel ciliary-deficient subgroup of RA suggests that diminished 

mucociliary clearance may underlie repeated asthma exacerbations despite adequate treatment, 

necessitating further exploration of function, mechanism, and therapeutics. 

Keywords: Refractory asthma; asthma pathogenesis; ciliary gene expression; neutrophilic asthma. 
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Baseline type 2 biomarker levels and response to tezepelumab in severe asthma 
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Abstract 

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

lymphopoietin (TSLP). In the phase IIb PATHWAY study (NCT02054130), tezepelumab 

significantly reduced annualized asthma exacerbation rates (AAERs) versus placebo in adults with 

severe, uncontrolled asthma. We evaluated the effects of tezepelumab in reducing type 2 (T2) 

inflammatory biomarker levels in the PATHWAY population, and the relationship between baseline 

T2 biomarker levels and AAER. 

Methods: Adults with severe, uncontrolled asthma (n = 550) were randomized to tezepelumab (70 

mg or 210 mg every 4 weeks, or 280 mg every 2 weeks) or placebo for 52 weeks. Blood eosinophil 

count, fractional exhaled nitric oxide (FeNO), and serum total immunoglobulin (Ig)E, interleukin 

(IL)-5, IL-13, periostin, thymus and activation-regulated chemokine (TARC), and TSLP were 
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measured at baseline and over 52 weeks. AAERs were analyzed by baseline threshold (high/low) 

biomarker levels. 

Results: Positive correlations were observed between T2 inflammatory biomarkers (blood 

eosinophil count, FeNO, IL-5, IL-13 and periostin) at baseline. At Week 52, treatment with 

tezepelumab 210 mg reduced all biomarker levels measured from baseline versus placebo. 

Exacerbations were reduced by 55-83% in the pooled tezepelumab cohort versus placebo, 

irrespective of baseline blood eosinophil count, FeNO, or serum total IgE, IL-5, IL-13, periostin, 

TARC, or TSLP, when these biomarkers were assessed individually. 

Conclusion: At baseline, positive correlations between specific T2 inflammatory biomarkers were 

observed. Tezepelumab reduced multiple T2 inflammatory biomarkers, which indicates decreased 

airway inflammation, and reduced exacerbations irrespective of baseline T2 biomarker profiles in 

patients with severe asthma. 

Keywords: asthma; biomarkers; inflammation. 

© 2022 AstraZeneca and Amgen Inc. Allergy published by European Academy of Allergy and 

Clinical Immunology and John Wiley & Sons Ltd. 
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Abstract 

Rationale: The long-term natural history of asthma in terms of successive severe exacerbations and 

the influence of each exacerbation on the course of the disease is not well studied. Objectives: To 

investigate the long-term natural history of asthma among patients who are hospitalized for asthma 

for the first time in terms of the risk of future severe exacerbations and heterogeneity in this risk 

across patients. Methods: Using the administrative health databases of British Columbia, Canada 

(January 1, 1997 to March 31, 2016), we created an incident cohort of patients with at least one 

asthma exacerbation that required inpatient care. We estimated the 5-year cumulative incidence of 

severe exacerbations after successive numbers of previous events. We used a joint frailty model to 

investigate the extent of between-individual variability in exacerbation risk and the associations of 

each exacerbation with the rate of subsequent events. Analyses were conducted separately for 

pediatric (<14 years old) and adult (⩾14 years old) patients. Results: Analyses were based on 3,039 

pediatric (mean age at baseline, 6.4; 35% female) and 5,442 (mean age at baseline, 50.8; 68% 

female) adult patients. The 5-year rates of severe exacerbations after the first three events were 

0.16, 0.29, and 0.35 for the pediatric group, and 0.14, 0.33, and 0.49 for the adult group. Both 

groups exhibited substantial variability in patient-specific risks of exacerbation: the mid-95% 

interval of 5-year risk of experiencing a severe exacerbation ranged from 11% to 24% in pediatric 

patients and from 8% to 40% in adult patients. After controlling for potential confounders, the first 

follow-up exacerbation was associated with an increase of 79% (95% confidence interval [CI], 11-

189%) in the rate of subsequent events in the pediatric group, whereas this increase was 188% (95% 

CI, 35-515%) for the adult group. The effects of subsequent exacerbations were not statistically 

significant. Conclusions: After the first severe exacerbation, the risk of subsequent events is 

substantially different among patients. The number of previous severe exacerbations carries 

nuanced prognostic information about future risk. Our results suggest that severe exacerbations in 

the early course of asthma detrimentally affect the course of the disease and risk of subsequent 

exacerbations. 
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Abstract 

In the pathogenesis of asthma in children there is a pivotal role for a type 2 inflammatory response 

to early life exposures or events. Interactions between infections, atopy, genetic susceptibility and 

environmental exposures (such as farmyard environment, air pollution and tobacco smoke 

exposure) influence the development of wheezing illness and the risk of progression to asthma. The 

immune system, lung function and the microbiome in gut and airways develop in parallel, and 

dysbiosis of the microbiome may be a critical factor in asthma development. Increased infant 

weight gain and preterm birth are other risk factors for development of asthma and reduced lung 

function. The complex interplay between these factors explains the heterogeneity of asthma in 
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children. Subgroups of patients can be identified as phenotypes, based on clinical parameters, or 

endotypes, based on a specific pathophysiological mechanism. Paediatric asthma phenotypes and 

endotypes may ultimately help to improve diagnosis of asthma, prediction of asthma development 

and treatment of individual children, based on clinical, temporal, developmental or inflammatory 

characteristics. Unbiased, data-driven clustering, using a multidimensional or systems biology 

approach may be needed to better define phenotypes. The present knowledge on inflammatory 

phenotypes of childhood asthma has now been successfully applied in the treatment with 

biologicals of children with severe therapy-resistant asthma, and it is to be expected that more 

personalised treatment options may become available. 
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Abstract 

Background: Eosinophil-derived neurotoxin (EDN) and eosinophil cationic protein (ECP) are 

proteins released by activated eosinophils whose role in adult asthma remains unclear. 

Objective: To study associations between ECP, EDN and various asthma characteristics in adults 

from the Epidemiological Study on the Genetics and Environment of Asthma (EGEA). 

Methods: Plasma ECP and EDN levels were measured by ELISA. Cross-sectional analyses were 

performed in 941 adults (43±16 years old, 39% with asthma) at EGEA2 (2003-2007). Longitudinal 

analyses investigated the associations between EDN level at EGEA2 and changes in asthma 

characteristics between EGEA2 and EGEA3 (2011-2013, n=817). We used generalised estimated 

equations adjusted for age, sex, smoking status and body mass index to take into account familial 

dependence. 

Results: At EGEA2, both high ECP and EDN levels were associated with current asthma (adjusted 

OR (aOR) (95% CI): 1.69 (1.35-2.12) and 2.12 (1.76-2.57)). Among asthmatics, high EDN level 

was associated with asthma attacks (aOR: 1.50 (1.13-1.99)), wheezing and breathlessness (aOR: 

1.38 (1.05-1.80)), use of asthma treatments (aOR: 1.91 (1.37-2.68)) and bronchial hyper-

responsiveness (aOR: 2.03 (1.38-2.97)), even after further adjustment on ECP. High ECP level was 

associated with high neutrophil count and tended to be associated with chronic bronchitis. High 

EDN level at EGEA2 was associated with persistent asthma (aOR: 1.62 (1.04-2.52)), nocturnal 

symptoms (aOR from 2.19 to 3.57), worsening wheezing and breathlessness (aOR: 1.97 (1.36-

2.85)) and nocturnal shortness of breath (aOR: 1.44 (1.04-1.98)) between EGEA2 and EGEA3. 

Conclusions: EDN and ECP were associated with different asthma expression in adults. EDN 

could be a potential biomarker to monitor asthma evolution in adults. 
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Epinephrine (adrenaline) compared to selective beta-2-agonist in adults or 
children with acute asthma: a systematic review and meta-analysis 
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Abstract 

Background: International asthma guidelines recommend against epinephrine (adrenaline) 

administration in acute asthma unless associated with anaphylaxis or angio-oedema. However, 

administration of intramuscular epinephrine in addition to nebulised selective β2-agonist is 

recommended for acute severe or life-threatening asthma in many prehospital guidelines. We 

conducted a systematic review to determine the efficacy of epinephrine in comparison to selective 

β2-agonist in acute asthma. 
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Methods: We included peer-reviewed publications of randomised controlled trials (RCTs) that 

enrolled children or adults in any healthcare setting and compared epinephrine by any route to 

selective β2-agonist by any route for an acute asthma exacerbation. The primary outcome was 

treatment failure, including hospitalisation, need for intubation or death. 

Results: Thirty-eight of 1140 studies were included. Overall quality of evidence was low. 

Seventeen studies contributed data on 1299 participants to the meta-analysis. There was significant 

statistical heterogeneity, I2=56%. The pooled Peto's OR for treatment failure with epinephrine 

versus selective β2-agonist was 0.99 (0.75 to 1.32), p=0.95. There was strong evidence that 

recruitment age group was associated with different estimates of the odds of treatment failure; with 

studies recruiting adults-only having lower odds of treatment failure with epinephrine. It was not 

possible to determine whether epinephrine in addition to selective β2-agonist improved outcomes. 

Conclusion: The low-quality evidence available suggests that epinephrine and selective β2-agonists 

have similar efficacy in acute asthma. There is a need for high-quality double-blind RCTs to 

determine whether addition of intramuscular epinephrine to inhaled or nebulised selective β2-

agonist improves outcome. 
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Abstract 

Inhaled glucocorticoids (GCs) are drugs widely used as treatment for asthma patients. They prevent 

the recruitment and activation of lung immune and inflammatory cells and, moreover, have 

profound effects on airway structural cells to reverse the effects of disease on airway inflammation. 

GCs bind to a specific receptor, the glucocorticoid receptor (GR), which is a member of the nuclear 

receptor superfamily and modulates pro- and anti-inflammatory gene transcription through a 

number of distinct and complementary mechanisms. Targets genes include many pro-inflammatory 

mediators such as chemokines, cytokines, growth factors and their receptors. Inhaled GCs are very 

effective for most asthma patients with little, if any, systemic side effects depending upon the dose. 

However, some patients show poor asthma control even after the administration of high doses of 

topical or even systemic GCs. Several mechanisms relating to inflammation have been considered 

to be responsible for the onset of the relative GC resistance observed in these patients. In these 

patients, the side-effect profile of GCs prevent continued use of high doses and new drugs are 

needed. Targeting the defective pathways associated with GC function in these patients may also 

reactivate GC responsiveness. 

Keywords: Asthma; Glucocorticoids; Inflammation; Resistance. 
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Abstract 

Purpose of the study: To evaluate documentation of a target oxygen saturation (SpO2) 

range and ability to achieve this range in acutely unwell inpatients. 

Study design: In this single-centre audit, patients with discharge diagnoses of pneumonia, 

heart failure and exacerbation of asthma or COPD admitted to Wellington Regional 

Hospital, New Zealand between 1 June 2019 and 31 August 2019 who received oxygen 

were identified. In those with a documented target SpO2 range, the proportion of 

SpO2 measurements in the observation chart which were within, above and below range 

were determined as well as the maximum and minimum SpO2. Regression analysis was 

performed to determine whether these outcomes were influenced by the prescribed range, 

high-dependency care or the number of adjustments to oxygen administration. 

Results: 268 admissions were screened. Of the 100 eligible admissions who received 

oxygen, a target SpO2 range was documented in 62. The mean (SD) proportion of 

SpO2 measurements within range was 56.2 (30.6)%. A hypercapnic target SpO2 range was 
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associated with a higher probability of an SpO2 above range; multivariate OR 5.34 (95% CI 

1.65 to 17.3, p=0.006) and a lower probability of an SpO2 below range; multivariate OR 

0.25 (95% CI 0.08 to 0.80) p=0.02. The mean (SD) maximum SpO2 was similar in those with 

a target range of 92%-96% versus a hypercapnic range; 96.2 (3.0)% and 95.2 (3.4)%, 

respectively. 

Conclusions: Oxygen prescription and delivery in this clinical setting was suboptimal. 

SpO2 values above the designated range are common, particularly in patients with a 

hypercapnic target range. 
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Abstract 

Allergic rhinitis (AR) is a common disorder of the upper airway, while asthma is a disease affecting 
the lower airway and both diseases are usually comorbid. Interleukin (IL)-4 and IL-13 are critical 
cytokines in the induction of the pathogenic Th2 responses in AR and asthma. Targeting the IL-
4/IL-13 axis at various levels of its signaling pathway has emerged as promising targeted therapy in 
both AR and asthma patient populations. In this review, we discuss the biological characteristics of 
IL-4 and IL-13, their signaling pathways, and therapeutic antibodies against each cytokine as well 
as their receptors. In particular, the pleiotropic roles of IL-4 and IL-13 in orchestrating Th2 
responses in AR and asthma patients indicate that dual IL-4/IL-13 blockade is a promising 
therapeutic strategy for both diseases. 
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Abstract 

BACKGROUND: Infections in early life are associated with asthma and allergies in one-generation 
settings; however, the link between parental infection and offspring phenotype is rarely 
investigated. We aim to study the association of parental TB before conception of the offspring 
with offspring asthma and rhinitis.METHODS: We included 2,965 offspring born in 1985-2004 and 
registered in the Norwegian prescription database to 1,790 parents born after 1960 with a history 
of TB, and included in the Norwegian TB registry. Offspring asthma (n = 582) and rhinitis (n = 929) 
were defined based on diagnosis, type of medication and prescribed medication ≥1 year. 
Associations of parental TB <8 years, ≥8 years but before offspring´s birth year and after birth 
(reference category) with offspring asthma and rhinitis were analysed using logistic 
regression.RESULTS: Asthma risk was higher in persons with parental TB in childhood (OR 1.73, 
95% CI 1.20-2.50) or later preconception (OR 1.38, 95% CI 1.00-1.91) than in persons with parental 
TB after offspring´s birth; this was significant only in the maternal line (childhood: OR 1.95, 95% CI 
1.13-3.37; later preconception: OR 1.74, 95% CI 1.08-2.80). Associations with rhinitis were not 
identified.CONCLUSIONS: Parental childhood TB was associated with higher asthma risk in future 
offspring. We speculate that TB impacts maternal immunity and dysregulates the offspring´s type 
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2 immunity, and that TB-induced epigenetic reprograming of immune defences are transferred to 
the offspring. 
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Abstract 

Background: The effectiveness of turbinate surgery has been proven in patients with allergic 
rhinitis (AR). 

Objectives: This study evaluated the long-term efficacy of turbinoplasty in AR and to compare the 
results with those of medical treatment. 

Methods: This study included 192 patients diagnosed with AR who underwent surgical or medical 
treatment. Medical records were reviewed to assess pre-treatment and 2-year post-treatment 
frequency and severity of AR symptoms, prescription frequency for AR medication, and 
satisfaction score for treatment. Parameters for 5-year post-treatment efficacy were 
acquired via a telephone survey. A total of 128 patients who had undergone turbinoplasty were 
defined as a 'turbinoplasty group,' and 64 patients who were treated only with medications were 
defined as a 'medication group'. Allergic symptom, medication, and satisfaction scores were 
compared. 
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Results: Patients in the turbinoplasty group demonstrated significant improvements in all allergic 
symptom scores, while those in the medication group showed significant symptom improvement 
only in nasal obstruction on long-term follow-up. Patients in the turbinoplasty group also showed 
a lower prescription frequency after treatment and higher subjective satisfaction scores than 
those in the medication group. 

Conclusions: This long-term follow-up study demonstrated that turbinoplasty for AR appears to be 
an effective treatment option compared with medical therapy alone. 

Keywords: Allergic rhinitis; efficacy; long-term; turbinoplasty. 
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Free article 

Abstract 

Aim: To evaluate the efficacy of subcutaneous immunotherapy (SCIT) for the treatment of allergy 
to house dust mites (HDM) in adults with moderate/severe allergic rhinitis (AR). Methods: Patients 
sensitized to HDM were randomized to SCIT plus rescue medication (Group A, n = 38) or rescue 
medication alone (Group B, n = 18), and assessed at baseline and 2, 6 and 12 months. Results: At 
month 12, Group A presented significant improvement with respect to baseline as evaluated by a 
visual analogue scale at three concentrations of antigen (0.1, 1 and 10 IR/ml; p < 0.0001). Group A 
presented significant decreases in symptom scores after 2 months of treatment, which were 
maintained after 1 year. After 12 months of treatment, Group A showed rescue medication 
consumption reductions (p < 0.001) and quality of life improvements (p < 0.0001). SCIT elicited a 
strong immunological response and was well tolerated. Conclusion: SCIT is efficacious for HDM 
allergy in patients with AR, generating a strong immunological response. Trial Registration 
Number: EUCTR2009-018155-16-ES (Cochrane Central Register of Controlled Trials). 

Keywords: IgE; allergen immunotherapy; allergic rhinitis; house dust mites; subcutaneous 
immunotherapy. 

Plain Language Summary 

Allergic rhinitis is a common disease that can be treated by exposing the patient to small 
quantities of the agents triggering the allergy. In this study, allergic patients were injected with 
extracts of house dust mites over a period of 12 months, and the status of the patient was 
evaluated at the initiation of treatment and at 2, 6 and 12 months. The study showed that the 
allergic rhinitis symptoms improved after only 2 months of treatment with the extract and were 
sustained after 1 year. Also, other medication to treat the rhinitis was reduced with the treatment, 
and quality of life improved. Overall, the study suggests that treatment with injections of extracts 
of house dust mites can help patients with allergic rhinitis. 
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Risk of Chronic Rhinosinusitis With Nasal Polyps in Endotypes of Dermatophagoides 
pteronyssinus-Induced Rhinitis 

Sergio De Marchi 1, Emanuela Cecchin 2, Sergio Umberto De Marchi 2, Federico Iuri 2, Leonardo A 

Sechi 2 
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Abstract 

Background: Observation of the natural history of two emerging endotypes of allergic rhinitis, 
local-sensitization rhinitis (LAR) and dual-allergic rhinitis (DAR), compared with systemic-
sensitization rhinitis (AR), could improve knowledge of the role of allergy in chronic rhinosinusitis 
with nasal polyps (CRSwNP). 

Objective: To test the hypothesis that endotypes of Dermatophagoides pteronyssinus (DP)-
induced rhinitis were risk factors for CRSwNP and adult-onset asthma and to investigate whether 
delayed hypersensitivity to DP, assessed by atopy patch test, could be a contributing factor. 

Methods: We conducted a prospective observational study over 15 years on a cohort of 999 
patients: 468 with AR, 333 with LAR, and 198 with DAR. The latter endotype was characterized by 
the coexistence of seasonal disease caused by systemic sensitization to pollen in patients with DP-
induced LAR. The study design included a physical visit; ear, nose, and throat examination with 
anterior rhinoscopy; skin prick test; serum-specific IgE; DP-atopy patch test; nasal allergen 
provocation test with DP; paranasal sinuses computed tomography scan; nasal endoscopy; and 
spirometry. 

Results: During 15 years of follow-up, 194 patients developed CRSwNP with a higher rate of LAR 
(28.2%) and DAR (22.2%) than AR (12%). For LAR and DAR, 7.5% and 10.6% of patients developed 
adult-onset asthma temporally linked to CRSwNP in 68% and 71.4% of cases, respectively. A total 
of 858 patients with rhinitis had delayed hypersensitivity to DP. Moreover, DP-ATP was an 
independent predictive factor for CRSwNP and had elevated positive and negative predictive 
values for localized allergic disease of the nasal mucosa. 

Conclusions: Endotypes of DP-induced allergic rhinitis represent risk factors for CRSwNP. Patients 
with local-sensitization rhinitis and DAR are more at risk than those with AR. In these emerging 
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endotypes, progression toward CRSwNP is often associated with the development of adult-onset 
asthma. Chronic rhinosinusitis with nasal polyps shows several possible indicators for type 2 
endotype. Delayed hypersensitivity to DP is an independent predictive factor for CRSwNP. 

Keywords: Adult-onset asthma; Allergic rhinitis; Atopy patch test; Chronic rhinosinusitis; 
Dermatophagoides; Dual-allergic rhinitis; Dust mites; Local allergic rhinitis; Nasal allergen 
provocation test; Nasal polyps. 

Copyright © 2022 American Academy of Allergy, Asthma & Immunology. Published by Elsevier Inc. 
All rights reserved. 
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Abstract 

Background: Dupilumab is a novel monoclonal antibody that recently received US Food and Drug 
Administration approval for the treatment of chronic rhinosinusitis with nasal polyps. Endoscopic 
sinus surgery (ESS) has been the mainstay of treatment for patients refractory to initial medical 
therapy. Data comparing the cost-effectiveness of these treatments are scarce. The objective of 
this study is to compare the cost-effectiveness of dupilumab and ESS treatment for patients with 
chronic rhinosinusitis with nasal polyps refractory to medical therapy. 

Methods: A cohort-style Markov decision tree economic evaluation with 10-year time horizon was 
performed. The two comparative treatment strategies were dupilumab therapy or ESS followed by 
postoperative maintenance therapy. Patients with response to treatment continued with either 
maintenance or dupilumab therapy; patients with no response underwent ESS. The primary 
outcome measure was incremental cost per quality-adjusted life-year calculated from Sino-Nasal 
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Outcome Test (SNOT-22) scores. Sensitivity analyses were performed including discounting 
scenarios and a probabilistic sensitivity analysis. 

Results: The dupilumab strategy cost $195,164 and produced 1.779 quality-adjusted life-years. 
The ESS strategy cost $20,549 and produced 1.526 quality-adjusted life-years. This implies an 
incremental cost of $691,691 for dupilumab for every 1-unit increase in quality-adjusted life-year 
compared with ESS. Probability sensitivity analysis indicated that ESS was more cost-effective than 
dupilumab in all iterations. 

Conclusions: While dupilumab and ESS may demonstrate similar clinical effectiveness, ESS remains 
the most cost-effective treatment option and should remain the standard of care for patients with 
chronic rhinosinusitis with nasal polyps refractory to medical therapy. 

Keywords: chronic rhinosinusitis; endoscopic sinus surgery; health care economics; medical 
therapy of chronic rhinosinusitis. 
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Abstract 

Background: Asthma is a significant comorbidity of eosinophilic chronic rhinosinusitis (CRS). 
Type2-driven biomarkers such as sinus tissue eosinophilia and fractional nitric oxide (FeNO) may 
be utilized to detect high risk patients who develop asthma symptoms after endoscopic sinus 
surgery (ESS) in CRS patients. 

Methods: Thirty-six CRS patients without asthma who agreed to undergo ESS between October 
2015 and December 2017 were prospectively observed for 12 months following ESS. They were 
monitored for the development of typical asthma symptoms including dyspnea, wheezes, and 
cough which responded to anti-asthma medication. Biomarkers were compared between patients 
who developed asthma symptoms after ESS (asthma symptoms group) and those who did not 
(non-asthma group). Biomarker changes following ESS intervention were also evaluated. 

Results: Six patients were lost to follow after ESS. Thus, 30 CRS patients [16 with nasal polyps 
(NPs) proved by surgery] were followed. Seven (23%) newly complained of asthma symptoms 
during follow-up. Levels of FeNO and the prevalence of eosinophilic NPs (eosinophils ≥ 70/high 
power fields) were significantly higher in the asthma symptom group than in non-asthma group 
[50.7 ppb vs 22.4 ppb for FeNO levels, and 100% (n = 3) vs 23% (n = 3) for eosinophilic NP 
prevalence, both p < 0.05]. Levels of sputum periostin decreased significantly by ESS in the non-
asthma group. However, changes of biomarkers after ESS were comparable between the two 
groups. 

Conclusions: Eosinophils in NPs (≥70/high power fields) and preoperative FeNO may be significant 
biomarkers for predicting the development of asthma symptoms after ESS. 

Keywords: Chronic rhinosinusitis; asthma; nasal polyps. 
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Abstract 

Purpose: Patients with chronic cough are typically female and have a mean age of ~ 60 

years. However, initial pharmacokinetic (PK) characterization of the P2X3-receptor 

antagonist gefapixant, developed to treat refractory or unexplained chronic cough, was 

performed in healthy participants who were predominantly younger adult males. The 

objective of this Phase 1 study was to assess the safety, tolerability, and PK of gefapixant in 

younger (18-55 years) and older (65-80 years) males and females. 
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Methods: A randomized, double-blind, placebo-controlled study was conducted. Healthy 

adult participants were stratified into 4 cohorts by age and sex (younger males/females 

and older males/females) and randomized 4:1 (younger adults) or 3:1 (older adults) to 

receive gefapixant 300 mg twice daily (BID) for 1 week, followed by gefapixant 600 mg BID 

for 2 weeks or placebo. Safety, tolerability, and PK were assessed. 

Results: Of 36 randomized and treated participants, 28 (100%) receiving gefapixant and 6 

(75%) receiving placebo reported ≥ 1 adverse event (AE). The most common treatment-

related AEs in the gefapixant group were taste related. Predefined renal/urologic AEs were 

reported by 7 (25%) participants receiving gefapixant (all mild to moderate in severity). 

Gefapixant exposure was generally lower in younger males compared with younger 

females and older adults; however, differences may have been due to estimated 

glomerular filtration rate. 

Conclusion: The safety profile of gefapixant 300-600 mg BID was generally consistent with 

previous studies. Additional characterization of gefapixant PK as a function of age and sex 

using population PK modeling is warranted. 

Keywords: Aged [MeSH]; Chronic cough; Gefapixant; Pharmacokinetics; Safety [MeSH]; 

Tolerability. 
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Abstract 

Background: Chronic cough is a common troublesome condition, but risk factors for 

developing chronic cough are poorly understood. The aim of this study was to understand 

the relationship between mental health disorders, personality traits and chronic cough. 

Methods: The Canadian Longitudinal Study on Aging is a prospective, nationally 

generalisable, random sample of adults aged 45-85 years at baseline recruited between 

2011 and 2015, and followed-up 3 years later. Chronic cough was defined as a daily cough 

over the last 12 months. Incident chronic cough was defined as those participants who 

reported new-onset chronic cough between baseline and follow-up 1. Current depressive 

symptoms and psychological distress were assessed using the Center for Epidemiologic 

Study Short Depression Scale (CESD-10) and Kessler Psychological Distress Scale (K-10), 

respectively. The "Big Five" personality traits were assessed using the Ten-Item Personality 

Inventory. Relative risks are reported using a multivariate mutually adjusted model. 

Results: At follow-up 1, 2506 participants (11.1%) reported new-onset chronic cough 

during the ∼3-year interval. Depressive symptoms (CESD-10 ≥10: relative risk 1.22 (95% CI 

1.03-1.44)) and psychological distress (K-10 ≥22: relative risk 1.20 (95% CI 1.07-1.36)) at 

baseline were both independent predictors of a higher risk of incident chronic cough. 

Prevalent and incident chronic cough were also independently associated with an 

increased risk of developing depressive symptoms and psychological distress. Personality 

traits did not influence the development of chronic cough but did increase the risk of 

depressive symptoms and psychological distress. 
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Conclusions: This study shows that there is a bidirectional relationship between chronic 

cough, and depressive symptoms and psychological distress, and personality traits do not 

independently influence the development of chronic cough. 
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Abstract 

Background: Chronic cough, with a duration of coughing of more than 8 weeks in adults, 

affects 5-10% of the general population. One of the most common causes of chronic 

cough is cough-variant asthma, which accounts for approximately one-third of cases. This 

phenotype of asthma is characterized by extreme sensitivity of the neuronal pathways 

mediating cough to environmental irritants, which results in an urge to cough. This case is 

an example of cough-variant asthma presenting with allergic shiners due to her severe 

cough. 

Case presentation: A 38-year-old Iranian woman, who was well before the start of the 

coronavirus disease 2019 pandemic, presented with a nonproductive hacking cough that 

had begun after excessive use of antiseptic solutions. The only positive finding on physical 

examination was a reddish-purple rash on and around the eyelids mimicking a heliotrope 

rash, which had probably evolved due to the severity of the cough. The results of the 

pulmonary function test were within normal limits. Methacholine challenge test and chest 

x-ray were both normal. Chest high-resolution computed tomography revealed 

hyperinflation and tree-in-bud opacities. All other laboratory tests were normal. Because of 

the reversibility in her pulmonary function test, despite normal baseline parameters, 

asthma treatment was initiated, resulting in disappearance of the cough and the eye 

discoloration, being indicative of the correct diagnosis and proper treatment. 

Conclusion: Patients with cough-variant asthma may often have no other classic 

symptoms of asthma other than cough. 

Keywords: Allergic shiners; Asthma; Chronic cough; Cough-variant asthma. 
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Background and objective: There is no licensed treatment for refractory chronic cough; 

off-label therapies have limited efficacy and can produce adverse effects. Excessive 

adenosine triphosphate signaling via P2X3 receptors is implicated in refractory chronic 

cough, and selective P2X3 receptor antagonists such as eliapixant (BAY 1817080) are under 

investigation. The objective of the study was to investigate the safety and tolerability of 

ascending repeated oral doses of eliapixant in healthy volunteers. 

Methods: We conducted a repeated-dose, double-blind, randomized, placebo-controlled 

study in 47 healthy male individuals. Subjects received repeated twice-daily ascending oral 

doses of eliapixant (10, 50, 200, and 750 mg) or placebo for 2 weeks. The primary outcome 

was frequency and severity of adverse events. Other outcomes included pharmacokinetics 

and evaluation of taste disturbances, which have occurred with the less selective P2X3 

receptor antagonist gefapixant. 

Results: Peak plasma concentrations of eliapixant were reached 3-4 h after administration 

of the first and subsequent doses. With multiple dosing, steady-state plasma 

concentrations were reached after ~ 6 days, and plasma concentrations predicted to 

achieve ≥ 80% P2X3 receptor occupancy (the level required for efficacy) were reached at 

200 and 750 mg. Increases in plasma concentrations with increasing doses were less than 

dose proportional. After multiple dosing, mean plasma concentrations of eliapixant 

showed low peak-trough fluctuations and were similar for 200- and 750-mg doses. 

Eliapixant was well tolerated with a low incidence of taste-related adverse events. 

Conclusions: Eliapixant (200 and 750 mg) produced plasma concentrations that cover the 

predicted therapeutic threshold over 24 h, with good safety and tolerability. These results 

enabled eliapixant to progress to clinical trials in patients with refractory chronic cough. 

Clinical trial registration: Clinicaltrials.gov: NCT03310645 (initial registration: 16 October, 

2017). 

Plain Language Summary 

There are few effective treatments for patients with a long-term (chronic) cough. It is 

thought that chronic cough is caused by nerves becoming oversensitive, wrongly causing a 

cough when there is no need. We tested a new drug called eliapixant in 47 healthy men. 

Eliapixant reduces the excessive nerve signaling responsible for chronic cough. We looked 

for side effects of eliapixant and measured how it behaves in the body. In particular we 

looked for side effects relating to the sense of taste because gefapixant, a similar drug to 

eliapixant, can affect taste. Participants took one of four eliapixant doses or a placebo twice 

daily for 2 weeks. The highest levels of eliapixant in the blood were seen 3–4 h after taking 

the drug, and stable concentrations were seen after about 6 days. At the two highest 

doses, eliapixant reached concentrations in the body that should be high enough to work 

in patients with chronic cough. Side effects were generally similar between eliapixant and 

placebo. Taste-related side effects were mild and went away without needing treatment. 

http://clinicaltrials.gov/show/NCT03310645


The positive results of this study meant that eliapixant could be tested in patients with 

chronic cough. 

© 2022. The Author(s). 
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Abstract 

Chronic cough, defined as a cough lasting for greater than 8 weeks, accounts for a 

substantial number of primary care and specialist consultations in the United States. 

Although cough can arise from a myriad number of serious respiratory diseases, attention 

has traditionally focused on diagnosing and treating gastroesophageal reflux, upper airway 

cough syndrome, and eosinophilic airway inflammation (asthma and nonasthmatic 

eosinophilic bronchitis) in patients with normal chest imaging. The newly described 
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paradigm and entity of cough hypersensitivity syndrome (CHS) becomes useful when the 

etiology of cough remains elusive or when the cough remains refractory despite 

appropriate therapy for underlying causes. We present an update on the evolving 

understanding of refractory chronic cough and/or unexplained chronic cough as 

manifestations of laryngeal hypersensitivity and CHS. This includes a focus on 

understanding the pathophysiology underlying current and novel therapeutics for CHS, 

while also ensuring that common causes of chronic cough continue to be evaluated and 

treated in a systematic multidisciplinary manner. 

Copyright © 2022 Mayo Foundation for Medical Education and Research. Published by 

Elsevier Inc. All rights reserved. 
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Abstract 

Background: The identification of patients at high risk for diseases provides clinicians 

essential information to better manage such patients. Persistent chronic cough (PCC) is a 

condition with high clinical burden and limited knowledge of the risk factors that drive the 

persistent symptoms. 

Objective: To understand the risk factors of PCC in patients with CC diagnosed by 

specialists. 

Methods: In this retrospective study, adults aged 18 to 85 years diagnosed with CC by a 

pulmonologist, allergist, otolaryngologist, or gastroenterologist in the period 2011 to 2016 

were identified. PCC was defined by another CC code or at least 2 cough events at least 8 

weeks but no more than 4 months apart in each of the 2 consecutive years beginning 1 

year after the original CC diagnosis. Unadjusted and adjusted risk ratios with 95% CI for 

patient characteristics at baseline in relationship to PCC were estimated by Poisson 

regression models with robust error variance. 

Results: Of the adults with CC, 3270 (27.4%) had PCC and 5302 (44.5%) did not have CC 

during follow-up; 3341 (28.1%) had CC in only 1 follow-up year and were excluded from 

the analysis. Compared with patients without PCC, patients with PCC were noted to have 

significantly increased adjusted risk ratios for the following baseline features: (1) 

demographic characteristics (elderly, females, and less educated); (2) comorbidities 

(chronic obstructive pulmonary disease, chronic sinusitis, bronchiectasis, pulmonary 

fibrosis, hypertension, depression, and cough complications); (3) medication dispensed 

(inhaled corticosteroids/long-acting beta-agonists, leukotriene modifiers, nasal 

corticosteroids, nasal short-acting muscarinic antagonists, proton pump inhibitors, 

antitussives with narcotics, and neuromodulators); and (4) specialist care, particularly with 

pulmonologists. 

Conclusions: Knowledge of the independent risk factors associated with PCC should aid 

clinicians in identifying such patients and improve their management. 

Keywords: Antitussives; Chronic cough; Comorbidities; Cough; Persistent chronic cough. 

Copyright © 2022 American Academy of Allergy, Asthma & Immunology. Published by 

Elsevier Inc. All rights reserved. 
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Abstract 

Chronic refractory cough (CRC) is characterised by cough hypersensitivity. Interferon-γ 

(IFN-γ) has been reported to induce calcium influx, action potentials of vagal neurons in 

vitro and cough response in guinea pigs. While the effect of IFN-γ in CRC patients remains 

unknown. Here, via flow-cytometry and inhalation cough challenge, we found CRC patients 

had significantly increased levels of sputum IFN-γ+CD4+ T cells, IFN-γ+CD8+ T cells as well 

as supernatant of IFN-γ. The average number of coughs in CRC patients increased as the 

concentration of inhaled IFN-γ went up in IFN-γ cough challenge. Two or more coughs 

and five or more coughs elicited by inhaled IFN-γ in CRC patients occurred in 7 of 10 and 2 

of 10, respectively. Preinhaled IFN-γ (100 µg/mL) increased the capsaicin cough sensitivity 

in CRC patients but not healthy volunteers. Targeting IFN-γ may be a potential effective 

anti-tussive strategy in CRC patients. 

Keywords: cough/mechanisms/pharmacology. 
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Abstract 

Background: The purinoceptor subtype P2X3 has been shown to have significant 

involvement in the cough reflex; the heterotrimer version of the purinoceptor (P2X2/3) has 

been implicated in taste disturbance. The most advanced clinical candidate antagonist 

gefapixant has low selectivity among P2X3 receptors and induced taste disturbance, 

whereas newly developed sivopixant has high selectivity towards P2X3 versus P2X2/3. 

Methods: In a phase 2a, randomised, double-blind, placebo-controlled, crossover, 

multicentre study, adult patients with refractory or unexplained chronic cough received 

oral sivopixant 150 mg or placebo once daily for 2 weeks, followed by a 2-3-week washout 

period, and then crossed over to placebo or sivopixant for 2 weeks. Efficacy and safety of 

sivopixant were evaluated. 

Results: Of 31 randomised patients, 15 in the sivopixant-first group and 15 in the placebo-

first group completed the study. After 2 weeks of treatment, the placebo-adjusted ratios of 

the average hourly number of coughs to baseline during daytime (primary end-point) and 

over 24 h (secondary end-point) were -31.6% (p=0.0546) and -30.9% (p=0.0386), 

respectively. Sivopixant also improved health-related quality of life. Treatment-related 

adverse events occurred in 12.9% and 3.2% of patients during sivopixant and placebo 

administration, respectively. Mild taste disturbance occurred in two patients (6.5%) during 

sivopixant administration. 

Conclusions: Sivopixant reduced objective cough frequency and improved health-related 

quality of life, with a low incidence of taste disturbance, among patients with refractory or 

unexplained chronic cough. 
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Background: Asthma is a significant comorbidity of eosinophilic chronic rhinosinusitis 

(CRS). Type2-driven biomarkers such as sinus tissue eosinophilia and fractional nitric oxide 

(FeNO) may be utilized to detect high risk patients who develop asthma symptoms after 

endoscopic sinus surgery (ESS) in CRS patients. 

Methods: Thirty-six CRS patients without asthma who agreed to undergo ESS between 

October 2015 and December 2017 were prospectively observed for 12 months following 

ESS. They were monitored for the development of typical asthma symptoms including 

dyspnea, wheezes, and cough which responded to anti-asthma medication. Biomarkers 

were compared between patients who developed asthma symptoms after ESS (asthma 

symptoms group) and those who did not (non-asthma group). Biomarker changes 

following ESS intervention were also evaluated. 

Results: Six patients were lost to follow after ESS. Thus, 30 CRS patients [16 with nasal 

polyps (NPs) proved by surgery] were followed. Seven (23%) newly complained of asthma 

symptoms during follow-up. Levels of FeNO and the prevalence of eosinophilic NPs 

(eosinophils ≥ 70/high power fields) were significantly higher in the asthma symptom 

group than in non-asthma group [50.7 ppb vs 22.4 ppb for FeNO levels, and 100% (n = 

3) vs 23% (n = 3) for eosinophilic NP prevalence, both p < 0.05]. Levels of sputum periostin 

decreased significantly by ESS in the non-asthma group. However, changes of biomarkers 

after ESS were comparable between the two groups. 

Conclusions: Eosinophils in NPs (≥70/high power fields) and preoperative FeNO may be 

significant biomarkers for predicting the development of asthma symptoms after ESS. 

Keywords: Chronic rhinosinusitis; asthma; nasal polyps. 
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