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Abstract 

Background: The role of the sputum microbiome in chronic obstructive pulmonary disease 

(COPD) progression remains elusive. As the advent of the new culture-independent microbial 

sequencing technique makes it possible to disclose the complex microbiome community of the 

respiratory tract. The aim of this study was to use metagenomic next-generation sequencing 

(mNGS) to confirm whether there are differences in sputum microbiome of COPD between 

different exacerbation frequencies and lung function. 

Methods: Thirty-nine COPD patients were divided into a frequent exacerbators (FE) group (n = 20) 

and a non-frequent exacerbators (NFE) (n = 19) group according to their exacerbation history, or a 

mild group (FEV1/pre ≥ 50%, n = 20) and a severe group (FEV1/pre < 50%, n = 19) according to the 

lung function. Sputum was collected during their stable phase, followed by DNA extraction, 

untargeted metagenomic next-generation sequencing (mNGS) and bioinformatic analysis. 

Results: mNGS identified 3355 bacteria, 71 viruses and 22 fungi at the specie level. It was found 

that Shannon index and Simpson index in FE group was lower than that in NFE group (p = 0.005, 

0.008, respectively) but similar between mild and severe groups. Out of top 10 bacteria taxa, 

Veillonella, Fusobacterium and Prevotella jejuni had a higher abundance in NFE group, Rothia had 

a higher abundance in mild group. Linear discriminant analysis revealed that many bacterial taxa 

were more abundant in NFE group, and they mostly belonged to Actinobacteria, Bacteroidetes and 

Fusobacteria phyla. Frequency of exacerbations was also found to be negatively correlated with 

alpha diversity (with Shannon index, r = - 0.423, p = 0.009; with Simpson index, r = - 0.482, p = 

0.002). No significant correlation was observed between alpha diversity and FEV1/pre. 

Conclusions: Microbiome diversity in FE group was lower than that in NFE group. There was a 

significant difference in microbiome taxa abundance between FE and NFE groups, or mild and 

severe groups. These findings demonstrated that sputum microbiome community dysbiosis was 

associated with different exacerbation frequencies and lung function in stable COPD. 

Keywords: Chronic obstructive pulmonary disease (COPD); Exacerbation frequency; Lung 

function; Metagenomic next-generation sequencing; Microbiome; Sputum. 
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Background: To compare the efficacy and feasibility of using a modified Glasgow coma scale 

(GCS) score of 13 or 15 as the criterion for switching chronic obstructive pulmonary disease 

(COPD) patients with respiratory failure to sequential invasive-noninvasive ventilation. 

Methods: COPD patients with respiratory failure who had undergone endotracheal intubation and 

invasive mechanical ventilation (IMV) between June 2017 and June 2020 at 4 different hospitals in 

China were included. A total of 296 patients were randomly divided into 2 groups. In group A, the 

patients were extubated and immediately placed on noninvasive ventilation (NIV) when the 

modified GCS score reached 13. In group B, the same was done when the modified GCS score 

reached 15. 

Results: No significant differences in the mean blood pressure, oxygenation index, arterial partial 

pressure of oxygen, and arterial partial pressure of carbon dioxide were seen between groups A and 

B before extubation and 3 hours after NIV. The re-intubation times were also similar in the 2 

groups. Compared to group B, the length of hospital stay, incidence of ventilator associated 

pneumonia, and time of invasive ventilation were all significantly lower in group A (P = .041, .001, 

<.001). 

Conclusion: Using a modified GCS score of 13 as the criterion for switching from IMV to NIV can 

significantly reduce the duration of IMV, length of hospital stay, and incidence of ventilator 

associated pneumonia in COPD patients with respiratory failure. 

Copyright © 2022 the Author(s). Published by Wolters Kluwer Health, Inc. 
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Abstract 

Purpose: High-flow nasal cannula (HFNC) oxygen therapy was noninferior to noninvasive 

ventilation (NIV) for preventing reintubation in a heterogeneous population at high-risk for 

extubation failure. However, outcomes might differ in certain subgroups of patients. Thus, we 

aimed to determine whether NIV with active humidification is superior to HFNC in preventing 

reintubation in patients with ≥ 4 risk factors (very high risk for extubation failure). 

Methods: Randomized controlled trial in two intensive care units in Spain (June 2020‒June 2021). 

Patients ready for planned extubation with ≥ 4 of the following risk factors for reintubation were 

included: age > 65 years, Acute Physiology and Chronic Health Evaluation II score > 12 on 

extubation day, body mass index > 30, inadequate secretions management, difficult or prolonged 

weaning, ≥ 2 comorbidities, acute heart failure indicating mechanical ventilation, moderate-to-

severe chronic obstructive pulmonary disease, airway patency problems, prolonged mechanical 

ventilation, or hypercapnia on finishing the spontaneous breathing trial. Patients were randomized 

to undergo NIV with active humidification or HFNC for 48 h after extubation. The primary 

outcome was reintubation rate within 7 days after extubation. Secondary outcomes included 

postextubation respiratory failure, respiratory infection, sepsis, multiorgan failure, length of stay, 

mortality, adverse events, and time to reintubation. 

Results: Of 182 patients (mean age, 60 [standard deviation (SD), 15] years; 117 [64%] men), 92 

received NIV and 90 HFNC. Reintubation was required in 21 (23.3%) patients receiving NIV vs 35 

(38.8%) of those receiving HFNC (difference -15.5%; 95% confidence interval (CI) -28.3 to -1%). 

Hospital length of stay was lower in those patients treated with NIV (20 [12‒36.7] days vs 26.5 
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[15‒45] days, difference 6.5 [95%CI 0.5-21.1]). No additional differences in the other secondary 

outcomes were observed. 

Conclusions: Among adult critically ill patients at very high-risk for extubation failure, NIV with 

active humidification was superior to HFNC for preventing reintubation. 

Trial registration: ClinicalTrials.gov NCT04125342. 

Keywords: Active humidification; High-flow nasal cannula; Noninvasive ventilation; Outcome; 

Reintubation; Weaning. 

© 2022. Springer-Verlag GmbH Germany, part of Springer Nature. 
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Abstract 

Background: Traditional Chinese exercise as a new pulmonary rehabilitation technique has been 

increasingly used and achieved good results in pulmonary rehabilitation of chronic obstructive 

pulmonary disease (COPD). The aim of this study is to investigate the protective effects of Liuzijue 

on exercise tolerance, lung function, and quality of life in patients with COPD. 

Methods: This study is a multicenter, non-randomized, prospective study. Patients will be divided 

into a control group (CG) and a Liuzijue group (LG) based on their willingness to learn Liuzijue. 

None of the outcome assessors will know the grouping of patients. Participants in this study will be 

collected from stable COPD patients who are outpatients or inpatients in 3 centers in China since 

September 2021. Patients will meet the diagnostic criteria for GOLD stage I-II COPD (FEV1% ≥ 

0.5 and FEV1/FVC < 0.7) and be aged 40 years or older. Patients voluntarily will take part in the 

clinical study and sign an informed consent form. All participants will follow their existing 

medication. For LG patients, Liuzijue training has been added. Patients will practice Liuzijue for 

more than 30 minutes a day, more than 5 days a week, and adhere to the training for 3 months. 

Outcome indicators are 6-minute walk test (6MWT), lung function (FEV1%, FEV1/FVC, MMEF, 

PEF), modified British Medical Research Council (mMRC) score, COPD assessment test score 

(CAT), acute exacerbations and changes in drug treatment. 

Discussion: This study quantified the effect of Liuzijue on the pulmonary rehabilitation of COPD 

patients in the stable phase of the disease, and provided a basis for the use of Liuzijue in COPD 

patients. 

Trial registration: Chinese clinical trial registry, ChiCTR2100048945. Date: 2021-07-19. 

http://www.chictr.org.cn/showproj.aspx?proj=129094. 

Keywords: Chronic obstructive pulmonary disease; Liuzijue; Pulmonary rehabilitation. 
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Background: Individuals with COPD may be staged according to symptoms and exacerbation 

history (GOLD groups: A-D) and on airflow obstruction (GOLD grades: 1-4). Guidelines 

recommend pulmonary rehabilitation (PR) for these individuals, including those recovering from an 

exacerbation (ECOPD) OBJECTIVE: To evaluate whether in individuals with clinically severe 

COPD, recovering from an ECOPD, the effect size of an in-hospital PR program would be affected 

by airflow severity grades and assessed outcome measures. 

Methods: Retrospective, multicentre study. Participants were compared according to different 

GOLD airflow grades. In addition to the MRC dyspnoea scale, six-minute walking distance test and 

COPD assessment test (CAT), Barthel dyspnoea index (Bid), and Short Physical Performance 

Battery (SPPB) were assessed, evaluating the proportion of individuals reaching the minimum 

clinically important difference (MCID) (responders). 

Results: Data of 479 individuals, completing the program were evaluated. Most of the participants 

were allocated in GOLD grades 4, (57.6%) and 3 (22.1%). All outcome measures significantly 

improved after PR (p < 0.05), without any significant difference in the proportion of responders in 

any measure. 

Conclusions: in individuals with severe COPD, recovering from ECOPD the success rate of PR 

does not depend on airflow severity, or outcome measure assessed. In addition to the most used 

outcome measures, also Bid and SPPB are sensitive to PR. 

Keywords: Disease impact; Dyspnoea; Exercise capacity; Exercise training; Physical performance. 

Copyright © 2022 European Federation of Internal Medicine. Published by Elsevier B.V. All rights 
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Abstract 

Background: Clinical research on exercise-based home pulmonary rehabilitation (HPR) 

effectiveness in chronic obstructive pulmonary disease (COPD) treatment is rising, as are associated 

systematic reviews/meta-analyses (SRs/MAs). However, different SRs/MAs vary in outcome 

indicators, analysis methodologies, literature quality, and findings. This overview aimed to describe 

the findings of these SRs/MAs and assess their methodological quality. 

Methods: From inception until April 2022, we searched PubMed, Web of Science, Cochrane 

Library, EMBASE, China National Knowledge Infrastructure (CNKI), and Wan Fang. Two 

researchers searched these SRs/MAs separately, collected the data, and cross-checked it using 

predetermined rules. The Assessing the Methodological Quality of Systematic Reviews 2 

(AMSTAR 2) was used to evaluate the methodological quality of each contained SR/MA. The 

evidence was assessed using the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses 2009 (PRISMA-2009). The Grades of Recommendation, Assessment, Development, and 

Evaluation (GRADE) was used to determine the validity of the results. 

Results: A total of 433 records were found, with 44 chosen for full-text review. There were 11 

SRs/MAs that matched the inclusion criteria. Our overview included studies published from 2010 to 

2022. According to the AMSTAR 2 tool, one had low methodological quality, while the other 10 

SRs/MAs had very low quality. The PRISMA statement revealed a low rate of complete reporting 

for eight items. The GRADE tool, on the other hand, revealed that the evidence quality for most 

outcomes was very low to moderate. 
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Conclusion: According to current research, exercise-based HPR may benefit COPD patients. 

Nevertheless, this finding is restricted by the low quality of the included SRs/MAs. And more high-

quality and large-sample studies are needed in the future. 

Prospero: ID: CRD42022322768. https://www.crd.york.ac.uk/prospero/#recordDetails. 

Copyright: © 2022 Zheng et al. This is an open access article distributed under the terms of the 

Creative Commons Attribution License, which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original author and source are credited. 
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Abstract 

Background Descriptions of do not attempt resuscitation (DNAR) orders in heart failure (HF) are 

limited. We describe use of DNAR orders in HF hospitalizations relative to other common 

conditions, focusing on race. Methods and Results This was a retrospective study of all adult 

hospitalizations for HF, acute myocardial infarction (AMI), chronic obstructive pulmonary disease 

(COPD), and pneumonia from 2010 to 2016 using the California State Inpatient Dataset. Using a 

hierarchical multivariable logistic regression model with random effects for the hospital, we 

identified factors associated with DNAR orders for each condition. For racial variation, hospitals 

were divided into quintiles based on proportion of Black patients cared for. Our cohort comprised 

399 816 HF, 190 802 AMI, 192 640 COPD, and 269 262 pneumonia hospitalizations. DNAR orders 

were most prevalent in HF (11.9%), followed by pneumonia (11.1%), COPD (7.9%), and AMI 

(7.1%). Prevalence of DNAR orders did not change from 2010 to 2016 for each condition. For all 

conditions, DNAR orders were more common in elderly people, women, and White people with 

significant site-level variation across 472 hospitals. For HF and COPD, hospitalizations at sites that 

cared for a higher proportion of Black patients were less likely associated with DNAR orders. For 

AMI and pneumonia, conditions such as dementia and malignancy were strongly associated with 

DNAR orders. Conclusions DNAR orders were present in 12% of HF hospitalizations, similar to 

pneumonia but higher than AMI and COPD. For HF, we noted significant variability across sites 

when stratified by proportion of Black patients cared for, suggesting geographic and racial 

differences in end-of-life care. 

Keywords: acute myocardial infarction; chronic obstructive pulmonary disease; do not attempt 

resuscitation; heart failure; pneumonia. 
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Abstract 

Background: Airway macrophages (AM), crucial for the immune response in chronic obstructive 

pulmonary disease (COPD), are exposed to environmental particulate matter (PM), which they 

retain in their cytoplasm as black carbon (BC). However, whether AM BC accurately reflects 

environmental PM2.5 exposure, and can serve as a biomarker of COPD outcomes, is unknown. 

Methods: We analyzed induced sputum from participants at 7 of 12 sites SPIROMICS sites for AM 

BC content, which we related to exposures and to lung function and respiratory outcomes. Models 

were adjusted for batch (first vs. second), age, race (white vs. non-white), income (<$35,000, 

$35,000~$74,999, ≥$75,000, decline to answer), BMI, and use of long-acting beta-agonist/long-

acting muscarinic antagonists, with sensitivity analysis performed with inclusion of urinary cotinine 

and lung function as covariates. 
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Results: Of 324 participants, 143 were current smokers and 201 had spirometric-confirmed COPD. 

Modeled indoor fine (< 2.5 μm in aerodynamic diameter) particulate matter (PM2.5) and urinary 

cotinine were associated with higher AM BC. Other assessed indoor and ambient pollutant 

exposures were not associated with higher AM BC. Higher AM BC was associated with worse lung 

function and odds of severe exacerbation, as well as worse functional status, respiratory symptoms 

and quality of life. 

Conclusion: Indoor PM2.5 and cigarette smoke exposure may lead to increased AM BC deposition. 

Black carbon content in AMs is associated with worse COPD morbidity in current and former 

smokers, which remained after sensitivity analysis adjusting for cigarette smoke burden. Airway 

macrophage BC, which may alter macrophage function, could serve as a predictor of experiencing 

worse respiratory symptoms and impaired lung function. 

Keywords: Black carbon; COPD; Macrophage. 
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Abstract 

Background: Chronic obstructive pulmonary disease (COPD) is a disease of accelerated aging and 

is associated with comorbid conditions including osteoporosis and sarcopenia. These 

extrapulmonary conditions are highly prevalent yet frequently underdiagnosed and overlooked by 

pulmonologists in COPD treatment and management. There is evidence supporting a role for bone-

muscle crosstalk which may compound osteoporosis and sarcopenia risk in COPD. Chest CT is 

commonly utilized in COPD management, and we evaluated its utility to identify low bone mineral 

density (BMD) and reduced pectoralis muscle area (PMA) as surrogates for osteoporosis and 

sarcopenia. We then tested whether BMD and PMA were associated with morbidity and mortality 

in COPD. 

Methods: BMD and PMA were analyzed from chest CT scans of 8468 COPDGene participants 

with COPD and controls (smoking and non-smoking). Multivariable regression models tested the 

relationship of BMD and PMA with measures of function (6-min walk distance (6MWD), handgrip 

strength) and disease severity (percent emphysema and lung function). Multivariable Cox 

proportional hazards models were used to evaluate the relationship between sex-specific quartiles of 

BMD and/or PMA derived from non-smoking controls with all-cause mortality. 

Results: COPD subjects had significantly lower BMD and PMA compared with controls. Higher 

BMD and PMA were associated with increased physical function and less disease severity. 
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Participants with the highest BMD and PMA quartiles had a significantly reduced mortality risk 

(36% and 46%) compared to the lowest quartiles. 

Conclusions: These findings highlight the potential for CT-derived BMD and PMA to characterize 

osteoporosis and sarcopenia using equipment available in the pulmonary setting. 
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Abstract 

Introduction: Evidence from non-randomized studies shows benefits for single-inhaler users 

compared with multiple-inhaler users who receive the same medication. As a result, comparative 

cost-effectiveness studies are required to inform treatment decisions with an increasing choice of 

medications and devices for chronic obstructive pulmonary disease (COPD). This study conducted 

a systematic literature review to evaluate the cost-effectiveness of using a single combination 

inhaler regimen for patients with severe COPD. This review also investigated the health impact on 

patients in different settings. 

Areas covered: A systematic literature search was conducted in PubMed (MEDLINE), EMBASE, 

Web of Science, Scopus, Cochrane Library, EBSCO Host (including CINAHL and EconLit), 

Health Technology Assessment Database, National Institute for Health Research Economic 

Evaluation Database, Cost-Effectiveness Analysis Registry and Google Scholar. 

Expert opinion: Based on the primary findings of 13 included studies: (1) single-inhaler triple 

therapy was a cost-effective treatment option for patients with severe COPD, and (2) triple therapy 

also resulted in better health outcomes (reduced exacerbations, life-years gained) and increased 

QALYs for patients with severe COPD. Nonetheless, eleven out of the thirteen selected studies 

were funded by the pharmaceutical industry, and none were conducted in the least developed 

countries. Therefore, the results should be interpreted with caution. 

Keywords: COPD; Cost-effectiveness; multiple inhalers; single inhaler; systematic review. 
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Abstract 

Background: Eosinophilic asthma is a common subtype of severe asthma with high 

morbidity and mortality. The cytokine IL-5 has been shown to be a key driver of the 

development and progression of disease. Although approved monoclonal antibodies 

(mAbs) targeting IL-5/IL-5R have shown good safety and efficacy, some patients have 

inadequate responses and frequent dosing results in medication nonadherence. 

Results: We constructed a novel trivalent bispecific nanobody (Nb) consisting of 3 VHHs 

that bind to 2 different epitopes of IL-5 and 1 epitope of albumin derived from immunized 

phage display libraries. This trivalent IL-5-HSA Nb exhibited similar IL-5/IL-5R blocking 

activities to mepolizumab (Nucala), an approved targeting IL-5 mAb. Surprisingly, this 

trivalent Nb was 58 times more active than mepolizumab in inhibiting TF-1-cell 
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proliferation. In primate studies, the trivalent IL-5-HSA Nb showed excellent 

pharmacokinetic properties, and peripheral blood eosinophil levels remained significantly 

suppressed for two months after a single dose. In addition, the trivalent IL-5-HSA Nb could 

be produced on a large scale in a P. pastoris X-33 yeast system with high purity and good 

thermal stability. 

Conclusions: These findings suggest that the trivalent bispecific IL-5-HSA Nb has the 

potential to be a next-generation therapeutic agent targeting IL-5 for the treatment of 

severe eosinophilic asthma. 

Keywords: Eosinophilic asthma; IL-5; Long-acting; Trivalent nanobody. 
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Abstract 

Background: The physiological importance of mucus plugs in computed tomography (CT) 

imaging is being increasingly recognized. However, whether airway inflammation and 

smoking affect the association between mucus plugs and clinical-physiological outcomes 

in asthma remains to be elucidated. The objective of this study is to examine how airway 

inflammation and/or smoking affect the correlation of CT-based mucus plug scores with 

exacerbation frequency and airflow limitation indices in asthma. 

Methods: A total of 168 patients with asthma who underwent chest CT and sputum 

evaluation were enrolled and classified in eosinophilic asthma (EA; n = 103) and non-

eosinophilic asthma (NEA; n = 65) groups based on sputum eosinophil percentage (cut-off: 

3%). The mucus plug score was defined as the number of lung segments with mucus plugs 

seen on CT. 

Results: More mucus plugs were detected on CT scans in the EA group than in the NEA 

group, regardless of smoking status. Mucus plug score and exacerbation frequency during 

one year after enrollment were significantly associated in the EA group but not in the NEA 

group after adjusting for demographics, blood eosinophil count, and fractional exhaled 

nitric oxide. Mucus plug score was associated with percentage of predicted forced 

expiratory volume in 1 s in non-smoking individuals in the EA and NEA group and in 

smoking individuals in the EA group but not in the NEA group after adjusting for 

demographics. 

Conclusions: The association of mucus plug score with exacerbation frequency and 

reduced lung function may vary due to airway inflammatory profile and smoking status in 

asthma. 

Keywords: Airflow limitation; Eosinophilic asthma; Exacerbation; Mucus plug; Smoking. 
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Abstract 

Background: Chronic rhinosinusitis (CRS) is one of the most common chronic 

inflammatory diseases of sinonasal mucosa. Asthma among CRS patients is often 

underdiagnosed which makes the management of CRS more challenging. Therefore, using 

serum and tissue eosinophil as an indicator and predictor of asthma in CRS patients is vital 

for further preventing recurrent and increasing the effectiveness of treatment for CRS. 

Objective: To determine the association and diagnostic ability of serum and tissue 

eosinophils in the diagnosis of asthma among CRS patients. 

Methods: A cross-sectional study was conducted involving 24 CRS patients with asthma 

and without asthma, respectively, from the Otorhinolaryngology clinic of two tertiary 
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hospitals located on the East Coast of Peninsular Malaysia. Serum and tissue eosinophils 

(obtained from nasal polyp) levels between both groups were compared. Association 

between serum and tissue eosinophils with asthma was evaluated using logistic regression 

analysis, adjusting for important sociodemographic characteristics. The diagnostic ability of 

serum and tissue eosinophil was then evaluated by assessing the receiver operating 

characteristic curve. 

Results: A total of 48 CRS patients with a mean [SD] age of 47.50 [14.99] years were 

included. Patients with asthma had significantly higher serum [0.48 vs 0.35 × 109/L] and 

tissue eosinophil [100 vs 8.5 per HPF] levels. Tissue eosinophils were found to be an 

independent predictor of asthma with adjusted OR 1.05, p < 0.001, after adjusting for age 

and serum eosinophils. The area under the receiver operating characteristic curve for 

serum eosinophil was 69.0%. At optimal cut-off value (0.375 × 109/L), the sensitivity and 

specificity for serum eosinophil was 75.0% and 70.8%. The area under the receiver 

operating characteristic curve for tissue eosinophil was 93.4%. At the optimal cut-off value 

(58.0 per HPF), the sensitivity and specificity for tissue eosinophils were 79.2% and 91.7%, 

respectively. 

Conclusion: This study indicates a significantly higher level of serum and tissue eosinophils 

in CRS with asthma. However, there was no correlation between serum and tissue 

eosinophils in both group. Based on this study, the CRS patient needs to be screened for 

asthma if the level of serum eosinophil is > 0.375 × 109/L and tissue eosinophil > 58 per 

HPF. 

Keywords: Asthma; Chronic rhinosinusitis; Endoscopic; Nasal polyp; Serum eosinophil; 

Tissue eosinophil. 
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Abstract 

Purpose: The Hainan Cohort was established to investigate the incidence, morbidity and 

mortality of non-communicable diseases and their risk factors in the community 

population. 

Participants: The baseline investigation of the Hainan Cohort study was initiated in five 

main areas of Hainan, China, from June 2018 to October 2020. A multistage cluster 

random-sampling method was used to obtain samples from the general population. 

Baseline assessments included a questionnaire survey, physical examination, blood and 

urine sample collection, and laboratory measurements, and outdoor environmental data 

were obtained. 

Findings to data: A total of 14 443 participants aged 35-74 years were recruited at 

baseline, with a participation rate of 90.1%. The mean age of the participants was 48.8 

years; 51.8% were men, and 83.7% had a secondary school or higher education. The crude 

prevalence of diabetes, coronary heart disease, stroke, hypertension, hyperuricaemia, 

chronic bronchitis, pulmonary tuberculosis, asthma, cancer, chronic hepatitis and metabolic 

syndrome were 8.6%, 9.2%, 2.0%, 37.1%, 7.1%, 2.3%, 1.4%, 2.1%, 4.1%, 2.2% and 14.5%, 

respectively. 

Future plans: The Hainan Cohort is a dynamic cohort with no end date. All participants will 

be monitored annually for cause-specific mortality and morbidity until death. Long-term 
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follow-up will be conducted every 5 years. The baseline population is considered to 

expand in the next wave of follow-up, depending on the availability of funding support. 

Keywords: EPIDEMIOLOGY; PREVENTIVE MEDICINE; PUBLIC HEALTH. 
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Abstract 

Background: Airway hyperresponsiveness (AHR) and eosinophilia are hallmarks of 

persistent asthma. 

Objective: We investigated whether eosinophil depletion with benralizumab (Benra) might 

attenuate indirect mannitol AHR in severe uncontrolled asthma using a pragmatic open 

label design. 

Methods: After a 4-week run-in period on usual ICS/LABA (baseline), adults with mannitol 

responsive uncontrolled severe eosinophilic asthma received 3 doses of open label Benra 

30mg every 4 weeks followed by 16 weeks washout after the last dose. The primary 

outcome was doubling difference (DD) in mannitol PD10 at end point after 12 weeks, 

powered at 90% with n=18 patients required to detect 1 DD. Secondary outcomes 

included asthma control questionnaire (ACQ) and mini asthma quality of life questionnaire 

(mini-AQLQ). 

Results: 21 patients completed 12 weeks with Benra at end point at week 12. Mean (SEM) 

age was 53 (4) years, FEV1 80.2 (4.1) %, ICS dose 1895 (59)μg, n=12 on LAMA, n=13 on 

LTRA. Improvement in AHR was significant by 8 weeks with a mean 2.1 DD (95%CI 1.0, 3.3; 

p<0.01) change in PD10 at week 12, while mean changes in ACQ and mini-AQLQ were 

significant by week 2 and sustained over 12 weeks both exceeding the minimal important 

difference. Peripheral blood eosinophils were depleted by 2 weeks (439 to 6 cells/μl). No 

significant improvements occurred in lung function after 12 weeks. Domiciliary peak flow 

and symptoms were also improved with Benra. 

Conclusion: Eosinophil depletion results in clinically meaningful attenuated AHR in severe 

uncontrolled asthma patients. 

Keywords: airway hyperresponsiveness; asthma control; benralizumab; mannitol; quality of 

life; severe asthma. 

Copyright © 2022. Published by Elsevier Inc. 
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Abstract 

Background: There are marked disparities in asthma-related emergency department (ED) 

visit rates among children by race and ethnicity. Following the implementation of COVID-

19 prevention measures, asthma-related ED visits rates declined substantially. The decline 

has been attributed to the reduced circulation of upper respiratory viruses, a common 

trigger of asthma exacerbations in children. 

Objectives: To better understand the contribution of respiratory viruses to racial and 

ethnic disparities in ED visit rates, we investigated whether the reduction in ED visit rates 

affected Black, Latinx and White children with asthma equally. 
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Methods: Asthma-related ED visits were extracted from electronic medical records at Dell 

Children's Medical Center (DCMC) in Travis County, Texas. ED visit rates among children 

with asthma were derived by race/ethnicity. Incidence rate ratios (IRRs) and 95% 

confidence intervals (95% CI) were estimated by year (2019-2021) and season. 

Results: In Spring of 2019, ED visit IRRs comparing Black to White children and Latinx to 

White children were 6.67 (95% CI = 4.92-9.05) and 2.10 (95% CI = 1.57-2.80), respectively. 

In Spring of 2020, when infection prevention measures were implemented, corresponding 

IRRs decreased to 1.73 (95% CI = 0.90-3.32) and 0.68 (95% CI = 0.38-1.23), respectively. 

Discussion: The striking reduction of disparities in ED visits suggests that respiratory 

viruses contribute to the excess burden of asthma-related ED visits among Black and Latinx 

children with asthma during non-pandemic periods. While further investigation is needed 

to test this hypothesis, this finding raises the question of whether Black and Latinx children 

with asthma are more vulnerable to upper respiratory viral infections. 

Copyright © 2022. Published by Elsevier Inc. 
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Abstract 

Rationale: Ventilatory defects in asthma are heterogeneous and may represent the 

distribution of airway smooth muscle (ASM) remodelling. 

Objectives: To determine the distribution of ASM remodelling in mild-severe asthma. 

Methods: The ASM area was measured in 9 airway levels in 3 bronchial pathways in cases 

of nonfatal (n=30) and fatal asthma (n=20) and compared with controls without asthma 

(n=30). Correlations of ASM area within and between bronchial pathways were calculated. 

Asthma cases with 12 large and 12 small airways available (n=42) were classified based on 

the presence or absence of ASM remodelling (>2SD of mean ASM area of controls n=86) 

in the large or small airways or both. 

Main measurements and results: ASM remodelling varied widely within and between 

cases of nonfatal asthma and was more widespread and confluent, and more marked, in 

fatal cases. There were weak correlations of ASM between levels within the same or 

separate bronchial pathways however, predictable patterns of remodelling were not 

observed. Using mean data, 44% of all asthma cases were classified as having no ASM 

remodelling in either the large or small airways, despite a 3-10 fold increase in the number 

of airways with ASM remodelling and 81% of asthma cases having ASM remodelling in at 

least 1 large and small airway. 

Conclusion: ASM remodelling is related to asthma severity but is heterogenous within and 

between individuals and may contribute to the heterogenous functional defects observed 

in asthma. These findings support the need for patient-specific targeting of ASM 

remodelling. 

Keywords: Airway remodeling; Airway smooth muscle; Asthma. 
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Airway inflammation and 
hyperresponsiveness in subjects with 
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Abstract 

Background: Subjects without a previous history of asthma, presenting with unexplained 

respiratory symptoms and normal spirometry, may exhibit airway hyperresponsiveness in 

association with underlying eosinophilic (T2) inflammation, consistent with undiagnosed 

asthma. However, the prevalence of undiagnosed asthma in these subjects is unknown. 

Methods: In this observational study, inhaled corticosteroid-naïve adults without 

previously diagnosed lung disease reporting current respiratory symptoms and showing 

normal pre and post bronchodilator spirometry underwent FeNO measurement, 

methacholine challenge test, and induced sputum analysis. Airway hyperresponsiveness 

was defined as a provocative concentration of methacholine inducing a 20% fall in forced 

expiratory volume in one second (PC20) <16 mg·mL-1, and T2 inflammation was defined as 

sputum eosinophils >2% and/or FeNO >25 ppb. 

Results: Out of 132 subjects (mean age±sd: 57.6±14.2 years, 52% women), 47 (36%; 

95%CI: 28%-44%) showed airway hyperresponsiveness; 20 (15%; 9%-21%) with PC20 <4 

mg·mL-1 and 27 (21%; 14%-28%) with PC20 4-15.9 mg·mL-1. Of 130 participants for whom 

sputum eosinophils, FeNO or both results were obtained, 45 (35%; 27%-43%) had T2 

inflammation. Fourteen participants (11%; 6%-16%) had sputum eosinophils >2% and a 

PC20 ≥16 mg·mL-1, suggesting eosinophilic bronchitis. The prevalence of T2 inflammation 

was significantly higher in subjects with a PC20 <4 mg·mL-1 (60%) than in those with a 

PC20 4-16 mg·mL-1 (30%) or PC20 >16 mg·mL-1 ((29%), p=0.01). 
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Conclusions: Asthma, underlying T2 airway inflammation and eosinophilic bronchitis may 

remain undiagnosed in a high proportion of symptomatic subjects in the community who 

have normal pre- and post-bronchodilator spirometry. 

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

permissions@ersnet.org. 
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Abstract 

Early adolescents diagnosed with asthma have difficulties consistently performing disease 

self-management behaviors, placing them at-risk for poor asthma control, morbidity, and 

reduced quality of life. Helpful caregiver support is pivotal in determining whether early 

adolescents develop and master asthma self-management behaviors. We developed 

Applying Interactive Mobile health to Asthma Care in Teens (AIM2ACT), a mobile health 

intervention to facilitate helpful caregiver support in early adolescents (12-15 year-olds) 

with poorly controlled asthma. AIM2ACT is a dyadic smartphone intervention that contains 

three components: 1) ecological momentary assessment to identify personalized strengths 

and weaknesses in asthma self-management behaviors; 2) collaborative identification and 

tracking of goals that help early adolescents to become increasingly independent in 

managing their asthma; and 3) a suite of skills training videos. This paper describes our 

plans to test the efficacy of AIM2ACT and evaluate long-term maintenance of treatment 

effects in a fully powered randomized controlled trial with 160 early adolescents with 

poorly controlled persistent asthma, ages 12-15 years, and a caregiver. Families will be 

randomly assigned to receive AIM2ACT (n = 80) or a mHealth attention control condition 

(n = 80) that accounts for attention and novelty of a technology-based intervention for 6 

months. Assessments will occur at baseline, post-intervention, and 3-, 6-, and 12-month 

follow-up time points. We will collect patient-reported and objectively monitored (e.g., 

spirometry, adherence) outcomes. Given the timing of the trial, a secondary exploratory 

goal is to evaluate the perceived impact of COVID-19 on family functioning and parental 

control of their adolescent's asthma in the context of our intervention. 

Keywords: Adolescent; Asthma; Mobile health; Mobile phone; Self-management. 
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Abstract 

Background: Air trapping is an obstructive phenotype that has been associated with more 

severe and unstable asthma in children. Recently, air trapping has been defined using pre- 

and post-bronchodilator spirometry. The causes of air trapping are not completely 

understood. It is possible that environmental exposures could be implicated in air trapping 

in asthmatic children. 

Objective: To investigate the association between indoor exposures and air trapping in 

urban children with asthma. 

Methods: Children with asthma ages 5-17 years living in Baltimore enrolled in the 

Environmental Control as Add-on Therapy for Childhood Asthma study were evaluated for 

air trapping using spirometry. Aeroallergen sensitization was assessed at baseline and 

spirometry was performed at 0, 3, and 6 months. Air trapping was defined as a force vital 

capacity (FVC) z-score <-1.64 or a change in FVC with bronchodilation of ≥10 %predicted. 

Logistic normal random effects models were used to evaluate associations of air trapping 

and indoor exposures. 

Results: Airborne and bedroom floor mouse allergen concentrations were associated with 

air trapping, but not airflow limitation: OR 1.19 (1.02-1.37), p=0.02 per 2-fold increase in 

airborne mouse allergen, OR 1.23 (1.07-1.41), p=0.003 per 2-fold increase in bedroom floor 

mouse allergen. Other indoor exposures (cockroach, cat, dog, dust mite, PM, nicotine) were 

not associated with air trapping or airflow limitation. 
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Conclusion: Mouse allergen exposure, but not other indoor exposures, was associated 

with air trapping in urban children with asthma. 

Clinical implication: Mouse allergen exposure may contribute to the excess asthma 

burden in urban populations via air trapping. 

Keywords: Air trapping; Indoor environmental exposures; Mouse allergen exposure; 

Pediatric asthma; Urban asthma. 

Copyright © 2022. Published by Elsevier Inc. 
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Abstract 

Background: Bronchodilator responsiveness (BDR), in obstructive lung disease varies over 

time and may be associated with distinct clinical features. 

Research question: Is consistent BDR over time (always present) differentially associated 

with obstructive lung disease features relative to inconsistent (sometimes present) or never 

(never present) BDR in tobacco-exposed people with or without COPD. 

Study design and methods: We retrospectively analyzed data of 2,269 tobacco-exposed 

participants in SPIROMICS with or without COPD. We used various BDR definitions: change 

≥200ml and ≥12% in FEV1 (FEV1-BDR), in FVC (FVC-BDR), and in FEV1 and/or FVC (ATS-

BDR). Using generalized linear models adjusted for demographics, smoking history, post-

bronchodilator FEV1 %predicted, and number of visits that the participant completed, we 

assess the association of BDR group: i) consistent BDR, ii) inconsistent BDR, and iii) never 

BDR with asthma, CT features, blood eosinophils, and FEV1 decline in participants without 

COPD (GOLD0) and the entire cohort (participants with or without COPD). 

Results: Both consistent and inconsistent ATS-BDR were associated with asthma history 

and greater small airway disease (%PRMfSAD) relative to never ATS-BDR in GOLD0 

participants and the entire cohort. We observed similar findings using FEV1-BDR and FVC-

BDR definitions. Eosinophils did not consistently vary between BDR groups. Consistent BDR 

was associated with FEV1 decline over time relative to never BDR in the entire cohort. In 

GOLD0, both inconsistent (OR=3.20;95%CI 2.21 to 4.66;P<0.001) and consistent ATS-BDR 

group (OR=9.48;95%CI 3.77 to 29.12;P<0.001) were associated with progression to COPD 

relative to never ATS-BDR group. 

Interpretation: Demonstration of BDR, even once, describes an obstructive lung disease 

phenotype with history of asthma, and greater small airway disease. Consistent 

demonstration of BDR indicates a high risk for lung function decline over time in the entire 

cohort and was associated with higher risk for progression to COPD in GOLD0. 

Keywords: COPD; bronchodilator; bronchodilator response; bronchodilator 

responsiveness; bronchodilator reversibility. 

Copyright © 2022. Published by Elsevier Inc. 
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Abstract 

Objective: To compare the effectiveness of sotrovimab (a neutralising monoclonal 

antibody) with molnupiravir (an antiviral) in preventing severe outcomes of covid-19 in 

adult patients infected with SARS-CoV-2 in the community and at high risk of severe 

outcomes from covid-19. 

Design: Observational cohort study with the OpenSAFELY platform. 

Setting: With the approval of NHS England, a real world cohort study was conducted with 

the OpenSAFELY-TPP platform (a secure, transparent, open source software platform for 

analysis of NHS electronic health records), and patient level electronic health record data 

were obtained from 24 million people registered with a general practice in England that 

uses TPP software. The primary care data were securely linked with data on SARS-CoV-2 

infection and treatments, hospital admission, and death, over a period when both drug 

treatments were frequently prescribed in community settings. 

Participants: Adult patients with covid-19 in the community at high risk of severe 

outcomes from covid-19, treated with sotrovimab or molnupiravir from 16 December 2021. 

Interventions: Sotrovimab or molnupiravir given in the community by covid-19 medicine 

delivery units. 

Main outcome measures: Admission to hospital with covid-19 (ie, with covid-19 as the 

primary diagnosis) or death from covid-19 (ie, with covid-19 as the underlying or 

contributing cause of death) within 28 days of the start of treatment. 

Results: Between 16 December 2021 and 10 February 2022, 3331 and 2689 patients were 

treated with sotrovimab and molnupiravir, respectively, with no substantial differences in 

baseline characteristics. Mean age of all 6020 patients was 52 (standard deviation 16) years; 

59% were women, 89% were white, and 88% had received three or more covid-19 

vaccinations. Within 28 days of the start of treatment, 87 (1.4%) patients were admitted to 

hospital or died of infection from SARS-CoV-2 (32 treated with sotrovimab and 55 with 

molnupiravir). Cox proportional hazards models stratified by area showed that after 

adjusting for demographic information, high risk cohort categories, vaccination status, 

calendar time, body mass index, and other comorbidities, treatment with sotrovimab was 

associated with a substantially lower risk than treatment with molnupiravir (hazard ratio 

0.54, 95% confidence interval 0.33 to 0.88, P=0.01). Consistent results were found from 

propensity score weighted Cox models (0.50, 0.31 to 0.81, P=0.005) and when restricted to 

https://doi.org/10.1136/bmj-2022-071932


people who were fully vaccinated (0.53, 0.31 to 0.90, P=0.02). No substantial effect 

modifications by other characteristics were detected (all P values for interaction >0.10). The 

findings were similar in an exploratory analysis of patients treated between 16 February 

and 1 May 2022 when omicron BA.2 was the predominant variant in England. 

Conclusions: In routine care of adult patients in England with covid-19 in the community, 

at high risk of severe outcomes from covid-19, those who received sotrovimab were at 

lower risk of severe outcomes of covid-19 than those treated with molnupiravir. 
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Abstract 

Globally, asthma prevention and treatment remain a challenge. Ambient air pollution (AAP) 

is an environmental risk factor of special interest in asthma research. AAP is poorly defined 

and has been subdivided either by the origin of the air pollution or by the specific 

bioactive compounds. The link between AAP exposure and asthma exacerbations is well 

established and has been extensively reviewed. In this narrative review, we discuss the 

specific genetic variants that have been associated with increased AAP sensitivity and 
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impact in paediatric asthma. We highlight the relative importance of variants associated 

with genes with a role in oxidant defences and the nuclear factor-κB pathway supporting a 

potential central role for these pathways in AAP sensitivity. 
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Abstract  
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Background: The peripheral blood eosinophil count (BEC) is a well-established and easily 

accessible biomarker for asthma patients and crucial for the therapeutic decision regarding 

monoclonal antibody (mAB) therapy. Oral corticosteroid therapy frequently hinders the 

correct evaluation of BEC in patients with severe asthma, but a discontinuation of such 

therapy frequently comes along with severe side effects. Therefore, we examined the effect 

of a short 24-hour pause of OCS treatment on BEC in patients with severe asthma and 

followed-up whether patients with a then increased eosinophil count benefited from mAB-

therapy, as expected. 

Methods: In this multicentre study we retrospectively included 24 patients with severe 

asthma and OCS therapy and determined their BEC count. Ten patients, where BEC count 

was obtained in the morning before taking medication (a de-facto 24-hour OCS pause), 

were assigned to group 1. Fourteen patients, where BEC was obtained after OCS tapering 

were assigned to group 2. Those who then received mAB treatment were followed up for 

treatment response (OCS dose, annual acute exacerbations, increase in forced expiratory 

volume in one second [FEV1] and asthma control test [ACT]) after ≥3 months. 

Results: We included 24 patients with a median age of 60.5 [IQR: 17.3] years. Regarding all 

baseline characteristics except FEV1 (l), both groups did not differ significantly.Among all 24 

patients, after pausing OCS therapy for 2 [5.5] days the BEC increased significantly from 

125.0/μl [125] to 300/μl [232.5] (p<0.001). In both individual groups BEC increased 

significantly as well (150 [123] to 325 [305], p=0.005 and 70 [150] to 280 [255], p<0.001), 

with no significant difference for increase (BEC +170/µl [205.0] vs. +195 [222.5], p=0.886). 

Of all 24 patients, 13 (54.2%) reached eosinophil levels ≥300/µl, while 12 of them had not 

exceeded this threshold before.Subsequently, 20 patients (83.3%) received mAB-therapy 

with 55.5% demonstrating a good treatment response within 6 [1.5] months. The response 

rate in patients with BEC count ≥300/µl was even higher (75.0%). There was no difference 

in the treatment response rate between group 1 and 2 (p=0.092). 

Conclusion: After just a short 24-hour pause of OCS therapy it was possible to demask a 

relevant eosinophilia in asthma patients, without risking severe side effects. In this manner, 

we enabled the possibility of achieving successful targeted mAB-therapy, according to the 

patient's individual asthma phenotype. 
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Acute cardiorespiratory breathlessness accounts for one in eight of all emergency 

hospitalizations. Early, noninvasive diagnostic testing is a clinical priority that allows rapid 

triage and treatment. Here, we sought to find and replicate diagnostic breath volatile 

organic compound (VOC) biomarkers of acute cardiorespiratory disease and understand 

breath metabolite network enrichment in acute disease, with a view to gaining mechanistic 

insight of breath biochemical derangements. We collected and analyzed exhaled breath 

samples from 277 participants presenting acute cardiorespiratory exacerbations and aged-

matched healthy volunteers. Topological data analysis phenotypes differentiated acute 

disease from health and acute cardiorespiratory exacerbation subtypes (acute heart failure, 

acute asthma, acute chronic obstructive pulmonary disease, and community-acquired 

pneumonia). A multibiomarker score (101 breath biomarkers) demonstrated good 

diagnostic sensitivity and specificity (≥80%) in both discovery and replication sets and was 

associated with all-cause mortality at 2 years. In addition, VOC biomarker scores 

differentiated metabolic subgroups of cardiorespiratory exacerbation. Louvain clustering of 

VOCs coupled with metabolite enrichment and similarity assessment revealed highly 

specific enrichment patterns in all acute disease subgroups, for example, selective 

enrichment of correlated C5-7 hydrocarbons and C3-5 carbonyls in heart failure and 

selective depletion of correlated aldehydes in acute asthma. This study identified breath 

VOCs that differentiate acute cardiorespiratory exacerbations and associated subtypes and 

metabolic clusters of disease-associated VOCs. 
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Abstract 

Objective: There have been conflicting reports on the relationship between asthma and 

COVID-19 severity. This study aimed to compare the risk of death among children with 

asthma and healthy peers hospitalized due to COVID-19. 

Methods: We carried out an analysis of all pediatric patients 2-19 years of age with asthma 

and COVID-19 registered in SIVEP-Gripe, a Brazilian nationwide surveillance database, 

between February 2020 and March 2022. The primary outcome was time to death, which 

was evaluated considering discharge as a competitive risk using the cumulative incidence 

function. 

Results: Among 30,405 hospitalized children with COVID-19, 21,340 (70.2%) had no 

comorbidities, 6,444 (21.2%) had comorbidities other than asthma, 2,165 (7.1%) had 

asthma, and 465 (1.5%) had asthma with other comorbidities. The estimated probability of 

a fatal outcome for each group was 4.1%, 14.9%, 2.1%, and 10.7%, respectively. After 

adjustment, children with asthma had a 60% reduction in the hazard of death than healthy 

peers (Hazard ratio [HR], = 0.39, 95% CI, 0.29 - 0.53, P < 0.0001). Among children with 

asthma and no other comorbidities, two covariates were independently associated with in-

hospital mortality, age > 12 years, HR 4.0, 95% CI 2.5 - 6.4), and low oxygen saturation at 

admission (HR 2.3, 95% CI 1.4 - 3.2). 

Conclusion: Children with asthma and no comorbidities had a lower risk of death 

compared with healthy peers after controlling for clinical and demographic confounding 

factors. This article is protected by copyright. All rights reserved. 
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Abstract 

Childhood asthma studies to identify additional risk factors, triggers and biomarkers 

may reveal novel pathways leading to exacerbation https://bit.ly/3BOhSWy. 
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Abstract 

Acute exacerbations are common in children and potentially preventable. Currently, a past 

exacerbation is the best predictor of a future exacerbation. We undertook a systematic 

review of the literature describing the relationship between past and future exacerbations. 

Our analysis considered whether the odds ratios for one exacerbation to predict a 

recurrence were different across different categories of exacerbation. Four databases were 

searched systematically (MEDLINE, Embase, the Cumulative Index to Nursing and Allied 

Health and PsycInfo). Exacerbations were categorised by severity as: presentation to 

emergency department (ED); hospital admission; paediatric intensive care unit (PICU) 

admission; and "unspecified severity" (i.e. no distinction between severity categories was 

made). Meta-analysis was performed for studies where sufficient data were provided for 

inclusion. There were 26 eligible articles from 9185 identified. There was significant 

heterogeneity in duration of follow-up, healthcare system and exacerbation definition 

between studies. For the unspecified severity definition, the odds ratio for an exacerbation 

after a previous exacerbation was 9.87 (95% CI 5.02-19.39; six studies, 162 583 individuals). 

PICU admission was also associated with increased risk of future admission (OR 5.87, 95% 

CI 2.96-11.64; two studies, 730 individuals). Meta-analysis was not possible for ED visits or 

hospitalisation. The median odds ratio (range) for past ED visit predicting future ED visit 

was 6.27 (3.3-8.26) and for past hospitalisation predicting future hospitalisation was 3.37 

(1.89-5.36). The odds for a second asthma exacerbation do not necessarily increase with 

increasing severity of an initial exacerbation. 
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Abstract 

Background: Adequate management is crucial to reduce symptoms, hospitalization, and 

relapses in patients with asthma. Hospitals often struggle to meet treatment guidelines, 

and no recent data for Switzerland are available. 

Objectives: The aim of the study was to audit the asthma exacerbation management in the 

Cantonal Hospital of Baselland in order to evaluate the level of compliance with guidelines 

in a narrative discussion. 
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Method: The study design is a retrospective observational cohort study. We evaluated all 

adult patients presenting to the hospital with a physician-diagnosed asthma exacerbation 

in 2018 and 2019. The asthma management patients received was compared to the Swiss 

guidelines and the international GINA guidelines. 

Results: 160 patients were included (mean age: 50 years old, 57.5% female). SpO2 and 

heart rate were assessed at presentation in nearly all patients. Peak expiratory flow (PEF) 

was measured in only 14%. Adequate management of asthma exacerbation with inhaled 

bronchodilator medication in a combination of short-acting beta-agonists and short-acting 

anticholinergics was administered to 96% of the patients. Patients with severe symptoms 

received systemic glucocorticosteroids within 6 h in 55%. At discharge, a reliever 

medication was prescribed for 64% of the patients and 55% received a new or increased 

controller therapy with inhaled glucocorticosteroid (ICS). 49% of the patients had no 

follow-up organized. 

Conclusion: To increase the guideline conformity and quality of asthma exacerbation 

management, the severity should be better assessed, especially by routinely performing 

PEF measurements. Treatment needs to be intensified; in particular, the ICS dose should be 

increased significantly and systemic glucocorticosteroids should be given with a lower 

threshold. 

Keywords: Asthma; Audit; Exacerbation; Management; Switzerland. 

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

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

25 

Case Reports 

  

Curr Stem Cell Res Ther 

•  

•  

•  

. 2022 Nov 15. 

https://pubmed.ncbi.nlm.nih.gov/36380628/
https://www.karger.com/?DOI=10.1159/000527268


 doi: 10.2174/1574888X18666221115141022. Online ahead of print. 

First Report in a Human of Successful 
Treatment of Asthma with 
Mesenchymal Stem Cells: A Case Report 
with Review of Literature 
Joshua Sharan 1, Amir Barmada 2, Nicolas Band 1, Eliana Liebman 3, Chadwick Prodromos 1 

Affiliations expand 

• PMID: 36380439 

  

• DOI: 10.2174/1574888X18666221115141022 

Abstract 

Introduction: Asthma is a heterogeneous disorder characterized by chronic airway 

inflammation resulting in obstructive pulmonary symptoms. In preclinical studies, 

mesenchymal stem cells (MSCs) have demonstrated the ability to ameliorate the symptoms 

and immunologic pathways seen in asthma. Due to the known relationship between 

asthma and the hyper-responsive immune cascade, we hypothesized that MSCs could be 

an effective treatment option for patients with asthma due to their significant 

immunomodulatory properties. 

Objective: We present the initial results for the first patient enrolled in a phase 1 clinical 

trial (Safety of Cultured Allogeneic Adult Umbilical Cord Derived Mesenchymal Stem Cell 

Intravenous Infusion for the Treatment of Pulmonary Diseases) Case Report: A 68-year-old 

male with a longstanding history of asthma presented requesting mesenchymal stem cell 

treatment for his persistent asthma symptoms. Cultured umbilical cord-derived 

mesenchymal stem cells were infused intravenously at a dose of 100 million cells over a 

period of 40 minutes. Post-treatment follow-up was performed after two and six months. 

The patient had no adverse events or complications related to treatment. In the two 

months post treatment, his usage of a rescue inhaler decreased to 1 time per month, over 

90% reduction. In addition, he had a 70% reduction in nebulizer usage. Improvement was 

sustained in the 6 months follow-up. 

Conclusion: We report the first case of mesenchymal stem cell treatment significantly and 

safely improving asthma clinical symptoms in a human. Additionally, an extensive literature 
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review provided several plausible mechanisms by which stem cells can ameliorate immune 

hyper-stimulation associated with asthma. 

Keywords: Mesenchymal stem cells; allergy.; asthma; case report; pulmonary disease; stem 

cell. 
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Abstract 

Purpose of review: Patient reported outcome measures (PROMs) play an important role in 

assessing so-called global airway disease caused by type-2 inflammation, not only in terms 

of patients' perspective on symptoms and treatment/side-effect, but they can also serve as 

a measure of disease control, and not least as an indicator of possible coexisting 

comorbidity otherwise unrecognized. The objective of this review was to investigate any 

newly developed PROMs for global airway disease and to give an overview of the most 

commonly used PROMs in the management of global airway disease. 

Recent findings: The Standard Tests for Asthma, Allergic Rhinitis and Rhinosinusitis 

(STARR-15) is a recently developed PROM aimed to raise clinicians' awareness of coexisting 

type-2 inflammation disease. Strengths of the STARR-15 is that is quick and symptom-

centered, i.e. items are not specifically aimed at a disease the patients might not be aware 

they have. The STARR-15 has, however, not yet been validated, so details of responsiveness 

and reproducibility are yet to be determined. 

Summary: PROMs are a quick and cheap way to assess patient perspectives in global 

airway disease, and can play an important role in unveiling otherwise overlooked co-

existing double disease. 

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved. 
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Abstract 

Background: Although asthma does not appear to be a risk factor for severe coronavirus 

disease 2019 (COVID-19), outcomes could vary for patients with different asthma subtypes. 

The objective of this analysis was to compare COVID-19 outcomes in real-world cohorts in 

the United States among patients with asthma, with or without evidence of allergy. 

Methods: In a retrospective analysis of the COVID-19 Optum electronic health record 

dataset (February 20, 2020-January 28, 2021), patients diagnosed with COVID-19 with a 

history of moderate-to-severe asthma were divided into 2 cohorts: those with evidence of 

allergic asthma and those without (nonallergic asthma). After 1:1 propensity score 

matching, in which covariates were balanced and potential bias was removed, COVID-19 

outcomes were compared between cohorts. 

Results: From a COVID-19 population of 591,198 patients, 1595 patients with allergic 

asthma and 8204 patients with nonallergic asthma were identified. After propensity score 

matching (n = 1578 per cohort), risk of death from any cause after COVID-19 diagnosis 
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was significantly lower for patients with allergic vs nonallergic asthma (hazard ratio, 0.48; 

95% CI 0.28-0.83; P = 0.0087), and a smaller proportion of patients with allergic vs 

nonallergic asthma was hospitalized within - 7 to + 30 days of COVID-19 diagnosis (13.8% 

[n = 217] vs 18.3% [n = 289]; P = 0.0005). Among hospitalized patients, there were no 

significant differences between patients with allergic or nonallergic asthma in need for 

intensive care unit admission, respiratory support, or COVID-19 treatment. 

Conclusions: Asthma subtype may influence outcomes after COVID-19; patients with 

allergic asthma are at lower risk for hospitalization/death than those with nonallergic 

asthma. 

Keywords: Allergic asthma; Allergy; Asthma; Atopic; COVID-19; Coronavirus; Nonallergic 

asthma; Pandemic; Respiratory; SARS-CoV-2. 
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Abstract 

Background: Asthma causes various clinical symptoms, including unpredictable severe 

exacerbations, and even though most patients can achieve a reasonable disease control 

due to adequate treatment, some patients do not. This study seeks to describe healthcare 

resource utilization (HCRU) and treatment of asthma and severe asthma patients in 

Germany. 

Method: A retrospective claims data analysis has been conducted on adult asthma 

patients and a subset of patients with severe asthma, identified during July 2017 - June 

2018. A proxy was used to identify severe asthma patients based on therapy options 

recommended within the German treatment guideline for treating these patients. These 

include (i) biologics, (ii) medium/high-dose inhaled corticosteroids (ICS) in conjunction 

with LABA/montelukast and antibiotics/oral corticosteroids (OCS), and (iii) long-term OCS 
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therapy. HCRU and treatment of patients were observed during a 1-year follow-up period 

(July 2018 - June 2019). 

Results: The study included 388 932 adult asthma patients (prevalence: 7.90%), with 

2.51%-12.88% affected by severe asthma (depending on the definition). 22.60% of all 

asthma patients experienced hospitalizations (severe asthma: 36.11%). Furthermore, 

13.59% received OCS (severe asthma: 39.91%), but only 0.18% (severe asthma: 1.25%) 

received biologics. Only 23.95% (severe asthma: 41.17%) visited a pulmonologist. 

Conclusions: A considerable proportion of severe asthma patients receive long-term OCS 

therapy. However, less than 50% have seen a pulmonologist who would typically seek a 

change in treatment to avoid the long-term consequences of OCS. To optimize the 

treatment of severe asthma in Germany, better referral of these patients to specialists is 

needed and considering potential treatment alternatives. 

Keywords: Disease burden; Germany; Oral corticosteroids; Real-world evidence; Treatment 

pattern. 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

29 

J Asthma 

•  

•  

•  

. 2022 Nov 15;1-9. 

 doi: 10.1080/02770903.2022.2144351. Online ahead of print. 

Variables associated with asthma 
control among adult patients 
Walid Al-Qerem 1, Anan Jarab 2 3, Shrouq R Abu Heshmeh 2, Jonathan Ling 4 

Affiliations expand 

https://pubmed.ncbi.nlm.nih.gov/36373984/
https://pubmed.ncbi.nlm.nih.gov/36336819/
https://pubmed.ncbi.nlm.nih.gov/36336819/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Al-Qerem+W&cauthor_id=36336819
https://pubmed.ncbi.nlm.nih.gov/?term=36403040%2C36402674%2C36401099%2C36400728%2C36400457%2C36400353%2C36400178%2C36400176%2C36399661%2C36396158%2C36396157%2C36396140%2C36396068%2C36395986%2C36395858%2C36384890%2C36384702%2C36384226%2C36384205%2C36383685%2C36382503%2C36382235%2C36382233%2C36380628%2C36380439%2C36378110%2C36376851%2C36373984%2C36336819%2C36332169%2C36322679%2C36316286%2C36301080%2C36282045%2C36279253%2C36278848%2C36180224%2C35816632%2C35777773%2C35618279%2C34570875&filter=dates.2022%2F11%2F13-2022%2F11%2F20&format=abstract&sort=date&size=200#search-result-1-29-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Jarab+A&cauthor_id=36336819
https://pubmed.ncbi.nlm.nih.gov/?term=36403040%2C36402674%2C36401099%2C36400728%2C36400457%2C36400353%2C36400178%2C36400176%2C36399661%2C36396158%2C36396157%2C36396140%2C36396068%2C36395986%2C36395858%2C36384890%2C36384702%2C36384226%2C36384205%2C36383685%2C36382503%2C36382235%2C36382233%2C36380628%2C36380439%2C36378110%2C36376851%2C36373984%2C36336819%2C36332169%2C36322679%2C36316286%2C36301080%2C36282045%2C36279253%2C36278848%2C36180224%2C35816632%2C35777773%2C35618279%2C34570875&filter=dates.2022%2F11%2F13-2022%2F11%2F20&format=abstract&sort=date&size=200#search-result-1-29-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=36403040%2C36402674%2C36401099%2C36400728%2C36400457%2C36400353%2C36400178%2C36400176%2C36399661%2C36396158%2C36396157%2C36396140%2C36396068%2C36395986%2C36395858%2C36384890%2C36384702%2C36384226%2C36384205%2C36383685%2C36382503%2C36382235%2C36382233%2C36380628%2C36380439%2C36378110%2C36376851%2C36373984%2C36336819%2C36332169%2C36322679%2C36316286%2C36301080%2C36282045%2C36279253%2C36278848%2C36180224%2C35816632%2C35777773%2C35618279%2C34570875&filter=dates.2022%2F11%2F13-2022%2F11%2F20&format=abstract&sort=date&size=200#search-result-1-29-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Abu+Heshmeh+SR&cauthor_id=36336819
https://pubmed.ncbi.nlm.nih.gov/?term=36403040%2C36402674%2C36401099%2C36400728%2C36400457%2C36400353%2C36400178%2C36400176%2C36399661%2C36396158%2C36396157%2C36396140%2C36396068%2C36395986%2C36395858%2C36384890%2C36384702%2C36384226%2C36384205%2C36383685%2C36382503%2C36382235%2C36382233%2C36380628%2C36380439%2C36378110%2C36376851%2C36373984%2C36336819%2C36332169%2C36322679%2C36316286%2C36301080%2C36282045%2C36279253%2C36278848%2C36180224%2C35816632%2C35777773%2C35618279%2C34570875&filter=dates.2022%2F11%2F13-2022%2F11%2F20&format=abstract&sort=date&size=200#search-result-1-29-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&term=Ling+J&cauthor_id=36336819
https://pubmed.ncbi.nlm.nih.gov/?term=36403040%2C36402674%2C36401099%2C36400728%2C36400457%2C36400353%2C36400178%2C36400176%2C36399661%2C36396158%2C36396157%2C36396140%2C36396068%2C36395986%2C36395858%2C36384890%2C36384702%2C36384226%2C36384205%2C36383685%2C36382503%2C36382235%2C36382233%2C36380628%2C36380439%2C36378110%2C36376851%2C36373984%2C36336819%2C36332169%2C36322679%2C36316286%2C36301080%2C36282045%2C36279253%2C36278848%2C36180224%2C35816632%2C35777773%2C35618279%2C34570875&filter=dates.2022%2F11%2F13-2022%2F11%2F20&format=abstract&sort=date&size=200#search-result-1-29-affiliation-4
https://www.tandfonline.com/doi/full/10.1080/02770903.2022.2144350


• PMID: 36336819 

  

• DOI: 10.1080/02770903.2022.2144351 

Abstract 

Objective: Asthma is one of the most prevalent chronic diseases with a substantial impact 

on the health status of affected patients. Further research is necessary to identify factors 

contributing to poor asthma control. The current study aimed to investigate the factors 

associated with poor asthma control among adult asthmatic patients.Methods: In this 

case-control study, the Asthma Control Test (ACT) was translated into Arabic and 

distributed to adults with asthma attending two hospitals in Jordan to evaluate the degree 

of asthma control. The following variables were collected for each patient: 

sociodemographic information, comorbidities, appropriate use of inhaler technique, 

spirometric measurements, and medications use. Binary regression was used to evaluate 

factors associated with asthma control.Results: A total of 314 participants with a mean age 

of 51.47 years (±16.37) completed the study. ACT score had a mean of 16.68 (±4.86). The 

majority of asthmatic patients had insufficiently controlled asthma (64.6%). Binary 

regression results showed that previous respiratory infection history (p = 0.014, OR = 0.473 

(95%CI 0.261-0.857)), higher exposure to irritants (p = 0.010, OR = 0.747 (95%CI 0.598-

0.933)) decreased the odds of being in the controlled asthma group. Patients receiving 

inhaled corticosteroids (ICS) had higher odds of being in the controlled asthma group (p = 

0.039, OR = 2.372 (95%CI 1.043-5.392)).Conclusions: The majority of asthma patients had 

insufficiently managed disease. The main factors that contributed to poor asthma control 

were respiratory infection history, increased exposure to asthma symptoms triggers, and 

ICS nonuse. 

Keywords: ACT; Asthma; Jordan; asthma control test; inhaler technique. 
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Abstract 

Introduction: Air pollution is known to have an impact on respiratory health. However, the 

assessment of this relationship is far from complete and is rarely extended to the country 

level. We used drug sales data, both Over-The-Counter (OTC) and prescription drugs, to 

assess exhaustively the impact of air pollution on asthma and allergy at the national level 

in France. 

Methods: The WHO Anatomical Therapeutic Chemical (ATC) classification system was used 

to describe the distribution of sales of drugs of class R03 (Drugs for obstructive airways 

diseases, overall for asthma) and R06 (Antihistamines for systemic use). We performed a 

Quasi-Poisson regression model with a generalized additive model (GAM) to estimate the 

relationship (Relative Risks and 95% Confidence Interval) between drug sales and air 

pollutants, that is Particulate Matter with a diameter less than 2.5 micrometers (PM2.5) and 

less than 10 micrometers (PM10) and Nitrogen dioxide (NO2), as assessed using the high-

resolution CHIMERE dispersion model. We designed unadjusted and adjusted single-

pollutant models as well as two-pollutant models. 
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Results: PM2.5, PM10, and NO2 were significantly and positively associated with sales of R03 

and R06 class drugs, after adjustment for potential confounders. Results were confirmed in 

the two-pollutant model for PM10 and NO2 but not for PM2.5. 

Conclusions: Our study confirms the presence of an association between major air 

pollutants and the sales of drugs against asthma and allergies. Further studies on larger 

databases and over several years are necessary to confirm and better understand these 

results. 

Keywords: Air pollution; asthma; drug; epidemiology. 
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Abstract 

Objective: To assess the cost-effectiveness of benralizumab (benra) vs. mepolizumab 

(mepo) and dupilumab (dupi) for the treatment of patients with severe uncontrolled 

asthma from the Spanish Health System perspective. 

Methods: Exacerbations avoided, quality-adjusted life years (QALYs) gained and costs in a 

5-year period were estimated with a Markov model for a cohort of 1,000 patients in which, 

based on published evidence, 31% of the patients received biologics + oral corticosteroids 

(OCS) and 69% received only biologics. Efficacy data (exacerbation reduction and OCS 

elimination) were derived from a matching-adjusted indirect comparison. Published EQ-5D 

utilities per health state (biologic alone, biologic + OCS, standard of care + OCS, 

exacerbations, and post-exacerbations) were used for QALY estimation. Utility decrements 

associated with exacerbation management [-0.1 (OCS or emergency visits), -0.2 

(hospitalization)] derived from the literature were applied. Costs (€, 2022) included drug 

acquisition (ex-factory price), administration and disease management. An expert panel (2 

pneumologists and 1 pharmacist) validated all inputs. 

Results: Benra was more effective (52.21 QALYs) than mepo (51.39 QALYs) and dupi (51.30 

QALYs). Benra avoided more exacerbations (2.87 exacerbations) compared to mepo (4.70 

exacerbations) and dupi (5.11 exacerbations) for the 5-year horizon. Total costs/patient 

were €56,093.77 (benra), €59,280.45 (mepo) and €62,991.76 (dupi), resulting in benra 

dominating (more QALYs with lower costs) vs. mepo and dupi. 

Conclusions: Benralizumab can be considered as a dominant treatment alternative vs. 

other biologic drugs for the treatment of uncontrolled severe eosinophilic asthma patients 

in Spain. 

Keywords: Economics; treatment. 
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Abstract 

Objective: This study investigated factors associated with frequent moderate-to-vigorous 

intensity physical activity among United States (US) adults with asthma.Methods: This 

retrospective cross-sectional study included US adults (≥18 years) with asthma in the 2019 

Medical Expenditure Panel Survey data. Logistic regression models that added sequential 

groups of variables were used to assess associations between predisposing (age, gender, 

race), enabling (marital status, poverty level, education level, insurance coverage, 

employment status), and need (smoking status, co-morbidities, mental health, physical 

health, functional limitations) factors and doing ≥30 min moderate-to-vigorous intensity 

physical activity ≥ five times per week. The alpha level was 0.05.Results: The study 

included 2,410 individuals, of which 46.9% (95% confidence interval [CI] = 44.2-49.6) 

reported doing frequent moderate-to-vigorous intensity physical activity. In fully adjusted 

analyses, the following variables were associated with a greater odds of reporting frequent 

moderate-to-vigorous intensity physical activity: men vs. women (adjusted odds ratio 

[AOR] = 1.4, 95% CI = 1.1-1.7), white vs. other races (AOR = 1.3, 95% CI = 1.0-1.6), 

excellent/very good/good vs. fair/poor physical health (AOR = 2.3, 95% CI = 1.7-3.0), and 

functional limitations no vs. yes (AOR = 1.7, 95% CI = 1.3-2.2).Conclusions: The factors 

identified in this study (gender, race, health status, and limitation status) may be helpful to 

target interventions to raise awareness and increase physical activity among US adults with 
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asthma. Studies that can demonstrate a temporal relationship are needed to further our 

understanding of this topic. 

Keywords: Respiratory; exercise; medical expenditure panel survey. 
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Introduction: Severe eosinophilic asthma (SEA) is associated with multiple exacerbations. 

Fractional exhaled nitric oxide (FeNO), a biomarker of airway T2 inflammation, is known to 

be correlated with the risk of exacerbations. While the use of FeNO is well established to 

predict the therapeutic response to dupilumab (anti-IL-4/IL-13), it remains uncertain for 

biologics targeting the IL-5 pathway. 

Methods: We conducted an observational, retrospective, monocentric analysis of adults 

with SEA who started mepolizumab (anti-IL-5) or benralizumab (anti-IL-5R) between 

January 1, 2016 and December 31, 2020. 

Results: Data were collected for 109 patients. All participants reported uncontrolled 

asthma with a median of 3 annual exacerbations and a median Asthma Control Test score 

of 12. They all had an initial blood eosinophilia >300/mm3, with a median at 610/mm3 (IQR 

420-856). Patients with a baseline FeNO ≥50 ppb reported more exacerbations in the 

previous year than those with a FeNO <50 ppb (p = 0.02). After initiation of treatment, 

change in FeNO was not associated with therapeutic response. However, decrease in the 

annual number of exacerbations was significantly greater in patients with a baseline FeNO 

≥50 ppb than in those with a baseline FeNO <50 ppb (-3.3 ± 2.7 vs -0.9 ± 2.4, 

respectively; p = 0.01). There was no association between baseline FeNO values and 

subsequent lung function, asthma control or reduction of oral corticosteroids use. 

Conclusion: In this real-world cohort, adults with SEA who had a baseline FeNO ≥50 ppb 

experienced a greater decrease in exacerbations after 12 months of anti-IL-5 or IL-5R 

biologics than those with a FeNO <50 ppb. 

Keywords: Exhaled nitric oxide; benralizumab; exacerbation; interleukin-5; mepolizumab; 

severe asthma. 
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Abstract 

Objective: Primary antibody deficiencies (PAD) are an underestimated comorbidity in 

asthma and its treatment could improve disease control. 

Methods: a retrospective cohort of asthmatics, affected by IgG subclass deficiency or 

unclassified antibody deficiency and treated with low-dose intravenous immunoglobulin 

replacement therapy (IRT) was recruited. Demographic and clinical data, chest CT scan, 

blood eosinophils, atopy, chronic oral corticosteroid (OCS) therapy were evaluated at 

baseline. Asthma exacerbations, lower respiratory tract infections (LRTI), upper respiratory 

tract infections (URTI) and asthma-related hospitalizations were assessed after one and two 

years of IRT. 

Results: 57 moderate-to-severe asthmatics were enrolled, mostly affected by T2 low 

asthma (39/57, 68.4%). After one year, IRT was effective in improving, irrespective of 

bronchiectasis, atopy, eosinophils and PAD type: 1) trough IgG (826.9 ± 221.3 vs 942.2 ± 

195.1 mg/dl; p < 0.0001) and IgG subclasses (IgG1 355.4 ± 88.4 vs 466.7 ± 122.3, p < 

0.0001; IgG2 300.1 ± 130.1 vs 347.6 ± 117.3, p < 0.0005) serum levels. 2) asthma 

exacerbations (6.4 ± 4.1 vs 2.4 ± 1.9, p < 0.0001), LRTI (4.3 ± 3.9 vs 1.3 ± 1.5, p < 0.0001) 

and hospitalization rate (0.26 ± 0.7 vs 0.05 ± 0.2, p < 0.01). These results persisted after 2 

years of therapy. Estimated mean cumulative OCS exposure was reduced by 4500 mg over 

the 2-year period. 
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Conclusions: low-dose IRT is effective in improving asthma control and lessening OCS 

burden in asthmatics affected by PAD. 

Keywords: Asthma; OCS sparing; bronchiectasis; immunoglobulin replacement therapy; 

primary antibody deficiencies. 
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Objective: This study aims to investigate the presence of underlying chronic airway 

disease in individuals with chronic cough and dyspnea lasting longer than eight weeks and 

who had previously Coronavirus disease 2019 (COVID-19) and had no known lung 

disease.Methods: A total of 151 patients admitted to the respiratory diseases outpatient 

room with the complaint of cough and/or dyspnea that persisted for at least eight weeks 

following COVID-19 infection were accrued to the study. Demographic characteristics, 

smoking history, the severity of lung involvement on chest computed tomography in the 

acute phase of Covid-19 infection, and bronchodilator reversibility test results were 

recorded. Smoking history and forced expiratory volume in the first second (FEV1) were 

compared.Results: FEV1 increase ≥ 200 ml was observed in 40 (26.5%) patients. In 24 

(15.9%) patients, an increase in FEV1 was found to be 200 ml and above, and the 

percentage of FEV1 was 12% or more. While 14 (9.3%) patients were diagnosed with 

asthma, 13 (8.6%) patients were diagnosed with nonreversible airflow obstruction (NRAO), 

and 1 (0.7%) patient was diagnosed with chronic obstructive pulmonary disease 

(COPD).Conclusions: COVID-19 infection may play a vital role in initiating asthma 

pathogenesis. It should be kept in mind that viral infection-related asthma may be the 

underlying cause of prolonged cough and dyspnea after COVID-19 infection. 

Keywords: Post-COVID-19; airway reversibility; bronchial hyperresponsiveness; post-

COVID cough; viral infection related-asthma. 
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Abstract 

Objective: Asthma medication adherence is of crucial importance for successful disease 

management. The aim of this study was to identify and rank factors associated with 

medication adherence among adults with asthma in the general population. 

Methods: We used data on physician-diagnosed asthma, medication adherence, and 

factors associated with asthma medication adherence from the Danish General Suburban 

Population Study using a cross-sectional study design. We ranked factors associated with 

asthma medication adherence based on the magnitude of odds ratios, and the population 

attributable fractions. 

Results: Among 20,032 individuals from the general population, 1,128 (6%) suffered from 

asthma and 822 (73%) of these were adherent to asthma medications. Based on odds 

ratios, the three top-ranked factors associated with asthma medication adherence were 

asthma attacks within the past year (4.0; 95% CI: 2.9-5.5), allergy medication use (3.8; 2.6-

5.6), and age above median (3.4; 2.4-4.7), followed by asthma severity markers like airway 

obstruction, and coughing with mucus. Based on population attributable fractions, the 

three top-ranked factors associated with adherence to asthma medications were asthma 

attacks within the past year (70%), age above median (57%), and use of allergy medication 

(49%). 

Conclusions: The study showed that in the general population recent asthma attacks, 

higher age, and taking allergy medication were the three most important factors 

associated with asthma medication adherence. The importance of maintaining adherence 

to asthma medications even in the absence of severe disease or expressed asthma 

symptoms should be better communicated to the general population. 

Keywords: Disease management; asthma symptoms; bronchodilator; epidemiology; 

inhalation. 
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Abstract 

IL-17A plays an important role in the pathogenesis of asthma, particularly the neutrophilic 

corticosteroid (CS)-resistant subtype of asthma. Clinical studies suggest that a subset of 

asthma patients, i.e., Th17/IL-17A-mediated (type 17) CS-resistant neutrophilic asthma, 

may improve with Th17/IL-17A pathway blockade. However, little is known about the 

mechanisms underlying type 17 asthma and CS response. In this article, we show that 

blood levels of lipocalin-2 (LCN2) and serum amyloid A (SAA) levels are positively 

correlated with IL-17A levels and are not inhibited by high-dose CS usage in asthma 

patients. In airway cell culture systems, IL-17A induces these two secreted proteins, and 
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their induction is enhanced by CS. Furthermore, plasma LCN2 and SAA levels are increased 

in mice on a preclinical type 17 asthma model, correlated to IL-17A levels, and are not 

reduced by glucocorticoid (GC). In the mechanistic studies, we identify CEBPB as the critical 

transcription factor responsible for the synergistic induction of LCN2 and SAA by IL-17A 

and GC. IL-17A and GC collaboratively regulate CEBPB at both transcriptional and 

posttranscriptional levels. The posttranscriptional regulation of CEBPB is mediated in part 

by Act1, the adaptor and RNA binding protein in IL-17A signaling, which directly binds 

CEBPB mRNA and inhibits its degradation. Overall, our findings suggest that blood LCN2 

and SAA levels may be associated with a type 17 asthma subtype and provide insight into 

the molecular mechanism of the IL-17A-Act1/CEBPB axis on these CS-resistant genes. 

Copyright © 2022 by The American Association of Immunologists, Inc. 
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Abstract 

Rationale: Although previous studies in environmental epidemiology focused on single or 

a few exposures, a holistic approach combining multiple preventable risk factors is needed 

to tackle the etiology of multifactorial diseases such as asthma. Objectives: To investigate 

the association between combined socioeconomic, external environment, early-life 

environment, and lifestyle-anthropometric factors and asthma phenotypes. Methods: A 

total of 20,833 adults from the French NutriNet-Santé cohort were included (mean age, 

56.2 yr; SD, 13.2; 72% women). The validated asthma symptom score (continuous) and 

asthma control (never asthma, controlled asthma, and uncontrolled asthma) were 

considered. The exposome (n = 87 factors) covered four domains: socioeconomic, external 

environment, early-life environment, and lifestyle-anthropometric. Cluster-based analyses 

were performed within each exposome domain, and the identified profiles were studied in 

association to asthma outcomes in negative binomial (asthma symptom score) or 

multinomial logistic (asthma control) regression models. Measurements and Main 

Results: In total, 5,546 (27%) individuals had an asthma symptom score ⩾1, and 1,206 (6%) 

and 194 (1%) had controlled and uncontrolled asthma, respectively. Three early-life 

exposure profiles ("high passive smoking-own dogs," "poor birth parameters-daycare 

attendance-city center," or "⩾2 siblings-breastfed" compared with "farm-pet owner-molds-

low passive smoking") and one lifestyle-anthropometric profile ("unhealthy diet-high 

smoking-overweight" compared with "healthy diet-nonsmoker-thin") were associated with 

more asthma symptoms and uncontrolled asthma. Conclusions: This large-scale 

exposome-based study revealed early-life and lifestyle exposure profiles that were at risk 

for asthma in adults. Our findings support the importance of multiinterventional programs 

for the primary and secondary prevention of asthma, including control of specific early-life 

risk factors and promotion of a healthy lifestyle in adulthood. 

Keywords: asthma; cluster; exposome. 
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Abstract 

Introduction: Asthma exacerbations in pregnancy are associated with adverse perinatal 

outcomes. We aimed to determine whether fractional exhaled nitric oxide (F ENO)-based 

asthma management improves perinatal outcomes compared to usual care. 

Methods: The Breathing for Life Trial was a multicentre, parallel-group, randomised 

controlled trial conducted in six hospital antenatal clinics, which compared asthma 

management guided by F ENO (adjustment of asthma treatment according to exhaled nitric 

oxide and symptoms each 6-12 weeks) to usual care (no treatment adjustment as part of 

the trial). The primary outcome was a composite of adverse perinatal events (preterm birth, 

small for gestational age (SGA), perinatal mortality or neonatal hospitalisation) assessed 

using hospital records. Secondary outcomes included maternal asthma exacerbations. 

Concealed random allocation, stratified by study site and self-reported smoking status was 

used, with blinded outcome assessment and statistical analysis (intention to treat). 

Results: Pregnant women with current asthma were recruited; 599 to the control group 

(608 infants) and 601 to the intervention (615 infants). There were no significant group 

differences for the primary composite perinatal outcome (152 (25.6%) out of 594 control, 

177 (29.4%) out of 603 intervention; OR 1.21, 95% CI 0.94-1.56; p=0.15), preterm birth (OR 

1.14, 95% CI 0.78-1.68), SGA (OR 1.06, 95% CI 0.78-1.68), perinatal mortality (OR 3.62, 95% 

CI 0.80-16.5), neonatal hospitalisation (OR 1.24, 95% CI 0.89-1.72) or maternal asthma 

exacerbations requiring hospital admission or emergency department presentation (OR 

1.19, 95% CI 0.69-2.05). 

Conclusion: F ENO-guided asthma pharmacotherapy delivered by a nurse or midwife in the 

antenatal clinic setting did not improve perinatal outcomes. 
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Abstract 

Background: Allergic asthma is associated with increased risk of respiratory tract 

infections and exacerbations. It remains unclear whether this susceptibility is conditioned 

by seasonal or by perennial allergy. 

Aim: To investigate perennial allergy compared with seasonal allergy as a risk factor for 

lower respiratory tract infections and exacerbations in asthma and whether this risk can be 

reduced by allergen immunotherapy (AIT). 

Methodology: This is a prospective register-based nationwide study of 18-44-year-olds 

treated with AIT during 1995-2014. Based on the type of AIT and use of anti-asthmatic 

drugs, patients were subdivided into two groups: perennial allergic asthma 

(PAA) versus seasonal allergic asthma (SAA). Data on antibiotics against lower respiratory 

tract infections (LRTI) and oral corticosteroids for exacerbations were analysed before 

starting AIT (baseline) and 3 years after completing AIT (follow-up). 

Results: We identified 2688 patients with asthma treated with AIT, of whom 1249 had PAA 

and 1439 had SAA. At baseline, patients with SAA had more exacerbations 

(23.8% versus 16.5%, p≤0.001), but there were no differences in LRTI. During the 3-year 

follow-up, we observed a highly significant reduction of exacerbations with an average 

decrease of 57% in PAA and 74% in SAA. In addition, we observed a significant reduction 

of LRTI in both PAA and SAA: 17% and 20% decrease, respectively. 

Conclusion: AIT effectively reduced the risk of exacerbations and lower respiratory tract 

infections in both seasonal and perennial allergic asthma. Perennial allergy is seemingly 

not a stronger risk factor for respiratory infections and exacerbations than seasonal allergy. 
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Abstract 

Background: Medication nonadherence of patients with chronic conditions is a complex 

phenomenon contributing to increased economic burden and decreased quality of life. 

Intervention development relies on accurately assessing adherence but no "gold standard" 

method currently exists. 

Purpose: The present scoping review aimed to: (a) review and describe current methods of 

assessing medication adherence (MA) in patients with chronic conditions with the highest 

nonadherence rates (asthma, cancer, diabetes, epilepsy, HIV/AIDS, hypertension), (b) 

outline and compare the evidence on the quality indicators between assessment methods 

(e.g., sensitivity), and (c) provide evidence-based recommendations. 

Methods: PubMed, PsycINFO and Scopus databases were screened, resulting in 62,592 

studies of which 71 met criteria and were included. 

Results: Twenty-seven self-report and 10 nonself-report measures were identified. The 

Medication Adherence Report Scale (MARS-5) was found to be the most accurate self-

report, whereas electronic monitoring devices such as Medication Event Monitoring 

System (MEMS) corresponded to the most accurate nonself-report. Higher MA rates were 

reported when assessed using self-reports compared to nonself-reports, except from pill 

counts. 

Conclusions: Professionals are advised to use a combination of self-report (like MARS-5) 

and nonself-report measures (like MEMS) as these were found to be the most accurate and 

reliable measures. This is the first review examining self and nonself-report methods for 

MA, across chronic conditions with the highest nonadherence rates and provides evidence-

based recommendations. It highlights that MA assessment methods are understudied in 

certain conditions, like epilepsy. Before selecting a MA measure, professionals are advised 

to inspect its quality indicators. Feasibility of measures should be explored in future studies 

as there is presently a lack of evidence. 

Keywords: Assessment; Chronic conditions; Medication adherence; Scoping review; Self-

reports. 

© Society of Behavioral Medicine 2021. All rights reserved. For permissions, please e-mail: 

journals.permissions@oup.com. 
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Abstract 

Background: Emerging experimental and epidemiological evidence highlights a crucial 

cross-talk between the intestinal flora and the lungs, termed the "gut-lung axis". However, 

the function of the gut microbiota in bronchiectasis remains undefined. In this study, we 

aimed to perform a multi-omics-based approach to identify the gut microbiome and 

metabolic profiles in patients with bronchiectasis. 

Methods: Fecal samples collected from non-CF bronchiectasis patients (BE group, n = 61) 

and healthy volunteers (HC group, n = 37) were analyzed by 16 S ribosomal RNA (rRNA) 
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sequencing. The BE group was divided into two groups based on their clinical status: acute 

exacerbation (AE group, n = 31) and stable phase (SP group, n = 30). Further, metabolome 

(lipid chromatography-mass spectrometry, LC-MS) analyses were conducted in randomly 

selected patients (n = 29) and healthy volunteers (n = 31). 

Results: Decreased fecal microbial diversity and differential microbial and metabolic 

compositions were observed in bronchiectasis patients. Correlation analyses indicated 

associations between the differential genera and clinical parameters such as bronchiectasis 

severity index (BSI). Disease-associated gut microbiota was screened out, with eight genera 

exhibited high accuracy in distinguishing SP patients from HCs in the discovery cohort and 

validation cohort using a random forest model. Further correlation networks were applied 

to illustrate the relations connecting disease-associated genera and metabolites. 

Conclusion: The study uncovered the relationships among the decreased fecal microbial 

diversity, differential microbial and metabolic compositions in bronchiectasis patients by 

performing a multi-omics-based approach. It is the first study to characterize the gut 

microbiome and metabolome in bronchiectasis, and to uncover the gut microbiota's 

potentiality as biomarkers for bronchiectasis. 

Trial registration: This study is registered with ClinicalTrials.gov, number NCT04490447. 

Keywords: Biomarkers; Bronchiectasis; Gut microbiome; Metabolomics. 

© 2022. The Author(s). 
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Abstract 

Background Global consumption of marijuana is increasing, but there is a paucity of 

evidence concerning associated lung imaging findings. Purpose To use chest CT to 

investigate the effects of marijuana smoking in the lung. Materials and Methods This 

retrospective case-control study evaluated results of chest CT examinations (from October 

2005 to July 2020) in marijuana smokers, nonsmoker control patients, and tobacco-only 

smokers. We compared rates of emphysema, airway changes, gynecomastia, and coronary 

artery calcification. Age- and sex-matched subgroups were created for comparison with 

tobacco-only smokers older than 50 years. Results were analyzed using χ2 tests. Results A 

total of 56 marijuana smokers (34 male; mean age, 49 years ± 14 [SD]), 57 nonsmoker 

control patients (32 male; mean age, 49 years ± 14), and 33 tobacco-only smokers (18 

male; mean age, 60 years ± 6) were evaluated. Higher rates of emphysema were seen 

among marijuana smokers (42 of 56 [75%]) than nonsmokers (three of 57 [5%]) (P < .001) 

but not tobacco-only smokers (22 of 33 [67%]) (P = .40). Rates of bronchial thickening, 

bronchiectasis, and mucoid impaction were higher among marijuana smokers compared 

with the other groups (P < .001 to P = .04). Gynecomastia was more common in marijuana 

smokers (13 of 34 [38%]) than in control patients (five of 32 [16%]) (P = .039) and tobacco-

only smokers (two of 18 [11%]) (P = .040). In age-matched subgroup analysis of 30 

marijuana smokers (23 male), 29 nonsmoker control patients (17 male), and 33 tobacco-

only smokers (18 male), rates of bronchial thickening, bronchiectasis, and mucoid 

impaction were again higher in the marijuana smokers than in the tobacco-only smokers 

(P < .001 to P = .006). Emphysema rates were higher in age-matched marijuana smokers 

(28 of 30 [93%]) than in tobacco-only smokers (22 of 33 [67%]) (P = .009). There was no 

difference in rate of coronary artery calcification between age-matched marijuana smokers 

(21 of 30 [70%]) and tobacco-only smokers (28 of 33 [85%]) (P = .16). Conclusion Airway 

inflammation and emphysema were more common in marijuana smokers than in 

nonsmokers and tobacco-only smokers, although variable interobserver agreement and 

concomitant cigarette smoking among the marijuana-smoking cohort limits our ability to 

draw strong conclusions. © RSNA, 2022 See also the editorial by Galvin and Franks in this 

issue. 
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Abstract 

Background: Bronchiectasis can result from infectious, genetic, immunological and allergic 

causes. 60-80% of cases are idiopathic, but a well-recognised genetic cause is the motile 

ciliopathy, primary ciliary dyskinesia (PCD). Diagnosis of PCD has management implications 

including addressing comorbidities, implementing genetic and fertility counselling and 

future access to PCD-specific treatments. Diagnostic testing can be complex; however, PCD 

genetic testing is moving rapidly from research into clinical diagnostics and would confirm 

the cause of bronchiectasis. 

Methods: This observational study used genetic data from severe bronchiectasis patients 

recruited to the UK 100,000 Genomes Project and patients referred for gene panel testing 

within a tertiary respiratory hospital. Patients referred for genetic testing due to clinical 

suspicion of PCD were excluded from both analyses. Data were accessed from the British 

Thoracic Society audit, to investigate whether motile ciliopathies are underdiagnosed in 

people with bronchiectasis in the UK. 

Results: Pathogenic or likely pathogenic variants were identified in motile ciliopathy genes 

in 17 (12%) out of 142 individuals by whole-genome sequencing. Similarly, in a single 

centre with access to pathological diagnostic facilities, 5-10% of patients received a PCD 

diagnosis by gene panel, often linked to normal/inconclusive nasal nitric oxide and cilia 

functional test results. In 4898 audited patients with bronchiectasis, <2% were tested for 

PCD and <1% received genetic testing. 

Conclusions: PCD is underdiagnosed as a cause of bronchiectasis. Increased uptake of 

genetic testing may help to identify bronchiectasis due to motile ciliopathies and ensure 

appropriate management. 
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Abstract 

Background: Cough variant asthma (CVA), also called concealed asthma or allergic 

asthma, is the most common cause of chronic cough in children. The disorder is mainly 

characterized by a nonproductive dry cough associated with a high recurrence rate that is 

conventionally treated with antibiotics, anti-inflammatory medications, cough 

suppressants, or expectorants. For millennia, Chinese herbal medicine (CHM) has been 

used widely in China to treat pediatric CVA cases, although high-quality evidence of CHM 

efficacy is lacking. In this study, the effectiveness and safety of Xiehuangjiejing (XHJJ) 

granule will be evaluated when used alone to treat children with CVA. 

Methods and analysis: A randomized, double-blind, parallel, placebo-controlled 

multicenter trial will be conducted over the course of 2 weeks. A total of 180 CVA patients 

of ages between 4 and 7 years old will be randomly assigned to the experimental group 

(XHJJ granules, 4.5 g administered 3 times daily) or control group (matched placebo, 4.5 g 

administered 3 times daily) in a 2:1 ratio based on subject number per group, respectively. 

The trial will consist of a 7-day medical interventional stage and a 7-day follow-up stage. 

On day 7 of the follow-up stage, an evaluation of all subjects will be carried out to assess 

cough symptom score as the primary outcome and several secondary outcomes, including 

TCM (traditional Chinese medicine) syndrome score, lung function, and dosage of 

salbutamol aerosol inhaler therapy. Safety assessments will also be evaluated during the 

trial. 

Discussion: The aim of this study was to examine the effectiveness and safety of 

Xiehuangjiejing (XHJJ) granule using a trial protocol designed to yield high-quality, 

statistically robust results for use in evaluating CHM as a treatment for CVA in children. 

Copyright © 2022 the Author(s). Published by Wolters Kluwer Health, Inc. 
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Abstract 

Background: Chronic cough, more than 8 weeks, can either be without co-morbidity 

called unexplained chronic cough (UCC) or with co-morbidity called refractory chronic 

cough (RCC). Using datasets from the Danish National Prescription Registry (Prescription 

Registry) and Danish National Patient Registry (Patient Registry) we wanted to investigate 

the prevalence and factors of importance of cough in a Nationwide registry. 

Material and methods: Inclusion criteria were patients 18-90 years with at least one final 

cough diagnosis (ICD-10 DR05/DR059) in Patient registry or patients who have redeemed 

≥2 prescriptions for relevant cough-medication within a 90-day harvest in the Prescription 

registry from 2008 to 2017. To validate this study's chosen proxy on chronic cough an 

analysis of the Patient registry sub-population with a contact of ≥8 weeks and then final 

diagnosis code DR05/DR059 was also performed. The population was divided into UCC 

and RCC. 

Results: Of the 104,216 patients from the Prescription registry, 52,727 were classified as 

having UCC and 51,489 were classified with RCC. From the Patient registry 34,260 were 

included, of whom 12,278 had UCC and 21,982 had RCC. Cough were frequently found 

among females (p < 0.0001). Both genders were around 2 years older in RCC than UCC (p 
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< 0.0001) Spirometry was performed in 69 and 57%, X-ray in 73 and 58% and asthma 

challenge test performed in 13 and 5% (UCC and RCC, respectively, p < 0.0001). The 

frequency of co-morbidities such as heart failure, rheumatologic disease, pulmonary 

embolism, and diabetes was < 10%. 

Conclusion: Many patients suffer from chronic cough or cough requiring medications, 

with or without co-morbidity; frequently found among menopausal women. Most patients 

had a substantial work-up performed. The high frequency and the resources consuming 

work-up program call for systematic coding of disease, systematic patient evaluation and 

more specific treatment options. The study was approved (ID: no. P-2019-191). 

Keywords: Cough; Nationwide cohort; Refractory chronic cough; Register-based study; 

Unexplained chronic cough. 

© 2022. The Author(s). 
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Abstract 

Background: Tracheobronchopathia osteochondroplastica (TO) is a rare condition of 

unknown etiology. TO is characterized by submucosal nodules, with or without 

calcifications, protruding in the anterolateral walls of the trachea and proximal bronchi. The 

objective of this study was to describe TO features and associated comorbidities in a series 

of patients. 

Methods: Patients suffering from TO were retrospectively included by investigators from 

the Groupe d'Endoscopie Thoracique et Interventionnelle Francophone (GETIF). 

Demographic, clinical, comorbidities, bronchoscopic, functional, and radiological 

characteristics, and outcomes were recorded and analyzed. 

Results: Thirty-six patients were included (69% male with a mean of 65 ± 12 years). 

Chronic symptoms were described by 81% of patients including cough (74%) and dyspnea 

on exertion (74%). TO was associated with COPD in 19% of the cases and 

gastroesophageal reflux disease in 6%. A mild to severe airflow obstruction was present in 

55% of the cases. CT scan showed tracheal submucosal nodules in 93% of patients and 

tracheal stenosis in 17%. Bronchoscopy identified TO lesions in the trachea in 65% of the 

cases, and 66% of them were scattered. A bronchoscopic reevaluation was performed in 7 

cases, 9 ± 14 months [1-56] after initial diagnosis, and showed the stability of lesions in all 

cases. Three patients underwent interventional bronchoscopic treatment. 

Conclusion: The diagnosis of TO relies on typical bronchoscopic findings and can be 

evoked on a CT scan. Histologic diagnosis can be useful in atypical cases for differential 
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diagnosis. Given its low consequences in terms of symptoms, lung functions, and 

evolution, no treatment is usually required. 

Keywords: Bronchoscopy; Case report; Tracheal stenosis; Tracheobronchopathia 

osteochondroplastica. 
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Abstract 

A novel series of α7 nicotinic acetylcholine receptor (nAChR) modulators was designed and 

evaluated for antitussive activity in an in vivo guinea pig model of chemically induced 

cough. Compound 16 significantly (p<0.01) reduced the cumulative number of coughs and 

showed similar results to a positive control (30 mg/kg codeine) at concentration 3-fold, 

when compared to negative control (saline or air). Among three different administration 

routes (intraperitoneal, oral and inhalation), compound 16 exerted a significant antitussive 

effect in guinea pigs at an inhaled dose as low as 0.4 mg/kg (p<0.05). α7 nAChR 

modulators may provide a novel, non-narcotic approach to therapy in patients with acute 

and chronic cough. 

Keywords: antitussive effect; in vivo guinea pig model; α7 nicotinic acetylcholine receptor 

modulator. 
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Abstract 

Background: Aspergillus tracheobronchitis (ATB) is confined as a condition of chronic 

superficial infection of tracheobronchial tree. Its diagnosis is difficult due to atypical 

manifestations and low detective rate of Aspergillus thus far. 

Case presentation: Herein, we presented a 45-year-old male patient with a sole chronic 

productive cough for five years referred to our cough specialist clinic. Chest high-

resolution computed tomography showed multiple lung cysts predominantly located in 

the subpleural lesions and near the mediastinum. Neither bacteria nor fungi were 

identified by sputum culture. However, metagenomic next-generation sequencing in 

sputum detected Aspergillus fumigatus DNA. The genetic testing of whole blood 

suggested the germline mutation of the tumor suppressor gene folliculin, supporting a 

diagnosis of Birt-Hogg-Dubé (BHD) syndrome. His productive cough symptom significantly 

improved after receiving itraconazole treatment for 2 months. After discontinuation of 

antifungal treatment, there was no relapse for four months follow-up. A diagnosis of ATB 

with BHD syndrome was eventually established in this patient. 
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Conclusion: ATB should be considered in any patient with prolonged unexplained 

productive cough. Next-generation sequencing technologies may be useful to identify ATB 

which is uncommon and easily ignored in clinical practice. 

Keywords: Aspergillus tracheobronchitis; Birt-Hogg-Dubé syndrome; Case report; Chronic 

cough; Multiple lung cysts. 
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Abstract 

Background: Chronic cough is an extremely common clinical symptom of various diseases. 

However, the relationship between obstructive sleep apnea (OSA) and chronic cough in the 

general population has not been sufficiently studied. 

Methods: Using the 2019 Korean National Health and Nutrition Examination Survey data, 

we identified a group at high-risk of OSA via the STOP-Bang questionnaire and 

determined the association between OSA and chronic cough by a regression model. 

Results: Of the eligible 4,217 participants, 97.1% and 2.9% were classified into the non-

chronic cough and chronic cough groups, respectively. The chronic cough group had 

higher STOP-Bang scores than those of the group without chronic cough (2.32 ± 1.38 vs. 

2.80 ± 1.39; P < 0.001). In the group at high-risk of OSA, 40.4% and 52.0% of participants 

scored ≥ 3 in STOP-Bang, depending on the absence or presence of chronic cough (P = 

0.012), respectively. Chronic cough independently correlated with impaired lung function 

(forced expiratory volume in one second ≥ 50-<80% predicted value, P = 0.001; <50, P < 

0.001), low household income (P = 0.015), and a group at high-risk of OSA (STOP-Bang 

score 3-4, P = 0.004; 5-8, P < 0.001). Obesity I had a protective role against the occurrence 

of chronic cough (P = 0.023). 

Conclusion: A high-risk for OSA is a significant risk factor for chronic cough. OSA should 

be considered when evaluating chronic cough patients. 

Keywords: Chronic cough; Obesity; Obstructive sleep apnea; Respiratory function tests; 

Risk factors. 
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Abstract 

Background: Electronic cigarettes (ECs) are handheld electronic vaping devices which 

produce an aerosol by heating an e-liquid. Some people who smoke use ECs to stop or 

reduce smoking, although some organizations, advocacy groups and policymakers have 

discouraged this, citing lack of evidence of efficacy and safety. People who smoke, 

healthcare providers and regulators want to know if ECs can help people quit smoking, and 

if they are safe to use for this purpose. This is a review update conducted as part of a living 

systematic review. 

Objectives: To examine the effectiveness, tolerability, and safety of using electronic 

cigarettes (ECs) to help people who smoke tobacco achieve long-term smoking abstinence. 

Search methods: We searched the Cochrane Tobacco Addiction Group's Specialized 

Register, the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Embase, 

and PsycINFO to 1 July 2022, and reference-checked and contacted study authors. 

SELECTION CRITERIA: We included randomized controlled trials (RCTs) and randomized 

cross-over trials, in which people who smoke were randomized to an EC or control 

condition. We also included uncontrolled intervention studies in which all participants 

received an EC intervention. Studies had to report abstinence from cigarettes at six months 

or longer or data on safety markers at one week or longer, or both. 

Data collection and analysis: We followed standard Cochrane methods for screening and 

data extraction. Our primary outcome measures were abstinence from smoking after at 

least six months follow-up, adverse events (AEs), and serious adverse events (SAEs). 

Secondary outcomes included the proportion of people still using study product (EC or 

pharmacotherapy) at six or more months after randomization or starting EC use, changes 

in carbon monoxide (CO), blood pressure (BP), heart rate, arterial oxygen saturation, lung 

function, and levels of carcinogens or toxicants, or both. We used a fixed-effect Mantel-

Haenszel model to calculate risk ratios (RRs) with a 95% confidence interval (CI) for 

dichotomous outcomes. For continuous outcomes, we calculated mean differences. Where 

appropriate, we pooled data in meta-analyses. 

Main results: We included 78 completed studies, representing 22,052 participants, of 

which 40 were RCTs. Seventeen of the 78 included studies were new to this review update. 

Of the included studies, we rated ten (all but one contributing to our main comparisons) at 

low risk of bias overall, 50 at high risk overall (including all non-randomized studies), and 

the remainder at unclear risk. There was high certainty that quit rates were higher in 

people randomized to nicotine EC than in those randomized to nicotine replacement 

therapy (NRT) (RR 1.63, 95% CI 1.30 to 2.04; I2 = 10%; 6 studies, 2378 participants). In 

absolute terms, this might translate to an additional four quitters per 100 (95% CI 2 to 6). 

There was moderate-certainty evidence (limited by imprecision) that the rate of occurrence 

of AEs was similar between groups (RR 1.02, 95% CI 0.88 to 1.19; I2 = 0%; 4 studies, 1702 

participants). SAEs were rare, but there was insufficient evidence to determine whether 



rates differed between groups due to very serious imprecision (RR 1.12, 95% CI 0.82 to 

1.52; I2 = 34%; 5 studies, 2411 participants). There was moderate-certainty evidence, limited 

by imprecision, that quit rates were higher in people randomized to nicotine EC than to 

non-nicotine EC (RR 1.94, 95% CI 1.21 to 3.13; I2 = 0%; 5 studies, 1447 participants). In 

absolute terms, this might lead to an additional seven quitters per 100 (95% CI 2 to 16). 

There was moderate-certainty evidence of no difference in the rate of AEs between these 

groups (RR 1.01, 95% CI 0.91 to 1.11; I2 = 0%; 5 studies, 1840 participants). There was 

insufficient evidence to determine whether rates of SAEs differed between groups, due to 

very serious imprecision (RR 1.00, 95% CI 0.56 to 1.79; I2 = 0%; 8 studies, 1272 participants). 

Compared to behavioural support only/no support, quit rates were higher for participants 

randomized to nicotine EC (RR 2.66, 95% CI 1.52 to 4.65; I2 = 0%; 7 studies, 3126 

participants). In absolute terms, this represents an additional two quitters per 100 (95% CI 

1 to 3). However, this finding was of very low certainty, due to issues with imprecision and 

risk of bias. There was some evidence that (non-serious) AEs were more common in people 

randomized to nicotine EC (RR 1.22, 95% CI 1.12 to 1.32; I2 = 41%, low certainty; 4 studies, 

765 participants) and, again, insufficient evidence to determine whether rates of SAEs 

differed between groups (RR 1.03, 95% CI 0.54 to 1.97; I2 = 38%; 9 studies, 1993 

participants). Data from non-randomized studies were consistent with RCT data. The most 

commonly reported AEs were throat/mouth irritation, headache, cough, and nausea, which 

tended to dissipate with continued EC use. Very few studies reported data on other 

outcomes or comparisons, hence evidence for these is limited, with CIs often 

encompassing clinically significant harm and benefit. 

Authors' conclusions: There is high-certainty evidence that ECs with nicotine increase quit 

rates compared to NRT and moderate-certainty evidence that they increase quit rates 

compared to ECs without nicotine. Evidence comparing nicotine EC with usual care/no 

treatment also suggests benefit, but is less certain. More studies are needed to confirm the 

effect size. Confidence intervals were for the most part wide for data on AEs, SAEs and 

other safety markers, with no difference in AEs between nicotine and non-nicotine ECs nor 

between nicotine ECs and NRT. Overall incidence of SAEs was low across all study arms. 

We did not detect evidence of serious harm from nicotine EC, but longest follow-up was 

two years and the number of studies was small. The main limitation of the evidence base 

remains imprecision due to the small number of RCTs, often with low event rates, but 

further RCTs are underway. To ensure the review continues to provide up-to-date 

information to decision-makers, this review is a living systematic review. We run searches 

monthly, with the review updated when relevant new evidence becomes available. Please 

refer to the Cochrane Database of Systematic Reviews for the review's current status. 

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 
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Bronchodilator reversibility testing in 
long-term cough and dyspnea after 
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Abstract 

Objective: This study aims to investigate the presence of underlying chronic airway 

disease in individuals with chronic cough and dyspnea lasting longer than eight weeks and 

who had previously Coronavirus disease 2019 (COVID-19) and had no known lung 

disease.Methods: A total of 151 patients admitted to the respiratory diseases outpatient 

room with the complaint of cough and/or dyspnea that persisted for at least eight weeks 

following COVID-19 infection were accrued to the study. Demographic characteristics, 

smoking history, the severity of lung involvement on chest computed tomography in the 
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acute phase of Covid-19 infection, and bronchodilator reversibility test results were 

recorded. Smoking history and forced expiratory volume in the first second (FEV1) were 

compared.Results: FEV1 increase ≥ 200 ml was observed in 40 (26.5%) patients. In 24 

(15.9%) patients, an increase in FEV1 was found to be 200 ml and above, and the 

percentage of FEV1 was 12% or more. While 14 (9.3%) patients were diagnosed with 

asthma, 13 (8.6%) patients were diagnosed with nonreversible airflow obstruction (NRAO), 

and 1 (0.7%) patient was diagnosed with chronic obstructive pulmonary disease 

(COPD).Conclusions: COVID-19 infection may play a vital role in initiating asthma 

pathogenesis. It should be kept in mind that viral infection-related asthma may be the 

underlying cause of prolonged cough and dyspnea after COVID-19 infection. 

Keywords: Post-COVID-19; airway reversibility; bronchial hyperresponsiveness; post-

COVID cough; viral infection related-asthma. 
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