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Abstract 

Background: Treatment and preventative advances for chronic obstructive pulmonary 

disease (COPD) have been slow due, in part, to limited subphenotypes. We tested if 

unsupervised machine learning on CT images would discover CT emphysema subtypes 

with distinct characteristics, prognoses and genetic associations. 

Methods: New CT emphysema subtypes were identified by unsupervised machine learning 

on only the texture and location of emphysematous regions on CT scans from 2853 

participants in the Subpopulations and Intermediate Outcome Measures in COPD Study 

(SPIROMICS), a COPD case-control study, followed by data reduction. Subtypes were 

compared with symptoms and physiology among 2949 participants in the population-

based Multi-Ethnic Study of Atherosclerosis (MESA) Lung Study and with prognosis among 

6658 MESA participants. Associations with genome-wide single-nucleotide-polymorphisms 

were examined. 

Results: The algorithm discovered six reproducible (interlearner intraclass correlation 

coefficient, 0.91-1.00) CT emphysema subtypes. The most common subtype in SPIROMICS, 

the combined bronchitis-apical subtype, was associated with chronic bronchitis, 

accelerated lung function decline, hospitalisations, deaths, incident airflow limitation and a 

gene variant near DRD1, which is implicated in mucin hypersecretion (p=1.1 ×10-8). The 

second, the diffuse subtype was associated with lower weight, respiratory hospitalisations 

and deaths, and incident airflow limitation. The third was associated with age only. The 

fourth and fifth visually resembled combined pulmonary fibrosis emphysema and had 

distinct symptoms, physiology, prognosis and genetic associations. The sixth visually 

resembled vanishing lung syndrome. 

Conclusion: Large-scale unsupervised machine learning on CT scans defined six 

reproducible, familiar CT emphysema subtypes that suggest paths to specific diagnosis 

and personalised therapies in COPD and pre-COPD. 
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Abstract 

Current measures of COPD severity, including lung function, do not fully explain symptom 

burden, and there is a need to identify predictors of exacerbation risk and morbidity. 

Autonomic dysfunction may be implicated in both cardiovascular and respiratory morbidity 

in COPD and convey risk for exacerbations. Heart Rate Variability(HRV) is a marker of 

cardiac autonomic function that is predictive of cardiovascular health and has promise as a 

non-invasive COPD biomarker. The CLEAN AIR Heart study provided opportunity to 

investigate the association between HRV and COPD morbidity among former smokers with 

moderate-severe COPD. Eighty-five participants, contributing 305 HRV measurements, 

underwent repeated clinical assessments over 4 study periods that included 24-Holter 

monitoring assessment of HRV. HRV measures of interests were SDNN(overall HRV) and 

RMSSD(parasympathetic function). Exacerbation risk was assessed using negative binomial 

models, and mixed effects models analyzed associations between HRV and symptoms. 

Decreases in SDNN(incidence rate ratio[IRR] 1.40; 95%CI 1.13-1.74) and RMSSD(IRR 1.60; 

95%CI 1.07-2.37) were associated with severe exacerbation risk. Decreases in SDNN were 

associated with higher SGRQ, CAT scores and chronic bronchitis symptoms. Findings 

demonstrate that HRV is associated with COPD symptom burden and exacerbation risk. 

HRV may represent an important biomarker with the potential to identify high-risk COPD 

populations. 

Keywords: COPD morbidity; comorbidity; exacerbations. 
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Abstract 

Background: Interstitial lung diseases (ILD), such as idiopathic pulmonary fibrosis (IPF) and 

non-specific interstitial pneumonia (NSIP), and chronic obstructive pulmonary disease 

(COPD) are severe, progressive pulmonary disorders with a poor prognosis. Prompt and 

accurate diagnosis is important to enable patients to receive appropriate care at the 

earliest possible stage to delay disease progression and prolong survival. Artificial 

intelligence-assisted lung auscultation and ultrasound (LUS) could constitute an alternative 

to conventional, subjective, operator-related methods for the accurate and earlier 

diagnosis of these diseases. This protocol describes the standardised collection of digitally-

acquired lung sounds and LUS images of adult outpatients with IPF, NSIP or COPD and a 

deep learning diagnostic and severity-stratification approach. 

Methods: A total of 120 consecutive patients (≥ 18 years) meeting international criteria for 

IPF, NSIP or COPD and 40 age-matched controls will be recruited in a Swiss pulmonology 

outpatient clinic, starting from August 2022. At inclusion, demographic and clinical data 

will be collected. Lung auscultation will be recorded with a digital stethoscope at 10 

thoracic sites in each patient and LUS images using a standard point-of-care device will be 

acquired at the same sites. A deep learning algorithm (DeepBreath) using convolutional 

neural networks, long short-term memory models, and transformer architectures will be 

trained on these audio recordings and LUS images to derive an automated diagnostic tool. 

The primary outcome is the diagnosis of ILD versus control subjects or COPD. Secondary 

outcomes are the clinical, functional and radiological characteristics of IPF, NSIP and COPD 

diagnosis. Quality of life will be measured with dedicated questionnaires. Based on 

previous work to distinguish normal and pathological lung sounds, we estimate to achieve 

convergence with an area under the receiver operating characteristic curve of > 80% using 

40 patients in each category, yielding a sample size calculation of 80 ILD (40 IPF, 40 NSIP), 

40 COPD, and 40 controls. 

Discussion: This approach has a broad potential to better guide care management by 

exploring the synergistic value of several point-of-care-tests for the automated detection 

and differential diagnosis of ILD and COPD and to estimate severity. Trial registration 

Registration: August 8, 2022. 

Clinicaltrials: gov Identifier: NCT05318599. 

Keywords: Artificial intelligence; Auscultation; Deep learning; Idiopathic interstitial 

pneumonias; Idiopathic pulmonary fibrosis; Lung diseases, Interstitial; Pulmonary disease, 

Chronic obstructive; Respiratory sounds; Ultrasonography. 
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Abstract 

Introduction: From 2018 single inhaler triple therapy (SITT) became available in France to 

treat moderate-to-severe chronic obstructive pulmonary disease (COPD). Given its 

simplified inhaler use compared with multiple inhaler triple therapy (MITT), this therapeutic 

option has the potential to offer benefit in terms of improved persistence and adherence. 

Given the lack of real-world evidence of the effectiveness of triple therapy, this study was 

designed to evaluate the use of MITT and SITT in France and compare persistence. 

Methods: A retrospective cohort study was performed. Patients with COPD who initiated 

triple therapy between 1 July 2017 and 31 December 2019 were included from The Health 

Improvement Network, a large electronic medical database in France, which includes 

pharmacy data. A 60-day treatment gap defined discontinuation and thereby persistence. 

Results: A total of 3134 patients initiated triple therapy for COPD in the study period, 

among them 485 with SITT. In 2019, the rate of use of SITT was 28.2%. The mean age (67.3 

years) and sex (44.2% female) of patients initiating triple therapy was similar between MITT 

and SITT, and most patients had escalated from dual therapy (84.1%). However, SITT was 

more frequently initiated by a pulmonologist (59.8%) and a higher prevalence of comorbid 

asthma was observed for SITT (47.0% vs 37.9%). Persistence was assessed among patients 

who did not discontinue after a single dispensation of triple therapy (n=1674). Median 

persistence was 181 days for SITT and 135 days for MITT, and the covariate-adjusted HR 

for persistence was 1.47 (p<0.001) and the estimated persistence at 1 year was 33% for 

SITT compared with 18% for MITT. 

Discussion: This study suggests that persistence was higher for the patients treated with 

SITT compared with MITT in France. Moreover, most patients initiated with triple therapy 

were previously treated with dual therapy and had exacerbations in the previous year. 

Keywords: COPD Exacerbations; COPD Pathology; COPD Pharmacology; COPD 

epidemiology. 
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Abstract 

Introduction: Treatment with inhaled corticosteroids (ICS) is a widely used treatment in 

chronic obstructive pulmonary disease. The main effects include a reduction in the number 

of exacerbations and, for some patients, an increase in expected mortality. Unfortunately, 

the treatment is also linked to an increased risk of pneumonia, and very little is known 

about which patients experience this increased risk. There is a need for identification of 

patient characteristics associated with increased risk of pneumonia and treatment with ICS. 
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Methods and analysis: This is a register-based cohort study that uses the nationwide 

Danish registers. Data from several registers in the years 2008-2018 will be merged on an 

individual level using the personal identification numbers that are unique to every citizen 

in Denmark. Clusters based on pneumonia incidence and ICS treatment patterns will be 

explored with a sequence analysis in a 3-year follow-up period. 

Ethics and dissemination: This is a register-based study and research ethics approval is 

not required according to Danish Law and National Ethics Committee Guidelines. The 

results will be submitted to peer-reviewed journals and reported at appropriate national 

and international meetings. 

Keywords: Adult thoracic medicine; Chronic airways disease; Emphysema; Epidemiology; 

Respiratory infections. 

© Author(s) (or their employer(s)) 2023. Re-use permitted under CC BY-NC. No commercial 

re-use. See rights and permissions. Published by BMJ. 

Conflict of interest statement 

Competing interests: None declared. 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

6 

PLoS One 

•  

•  

•  

. 2023 Jun 1;18(6):e0286302. 

 doi: 10.1371/journal.pone.0286302. eCollection 2023. 

Impact of bisoprolol and amlodipine on 
cardiopulmonary responses and 
symptoms during exercise in patients 

https://pubmed.ncbi.nlm.nih.gov/37263696/
https://pubmed.ncbi.nlm.nih.gov/37262049/
https://pubmed.ncbi.nlm.nih.gov/37262049/
https://pubmed.ncbi.nlm.nih.gov/37262049/
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=37263696
https://libkey.io/libraries/2561/pmid/37263696


with chronic obstructive pulmonary 
disease 
Chou-Chin Lan 1 2, Po-Chun Hsieh 3, I-Shiang Tzeng 4, Mei-Chen Yang 1 2, Chih-Wei 

Wu 1 2, Wen-Lin Su 1 2, Yao-Kuang Wu 1 2 

Affiliations expand 

• PMID: 37262049 

  

• PMCID: PMC10234532 

  

• DOI: 10.1371/journal.pone.0286302 

Free PMC article 

Abstract 

Background: Patients with chronic obstructive pulmonary disease (COPD) often have 

exercise intolerance. The prevalence of hypertension in COPD patients ranges from 39-

51%, and β-blockers and amlodipine are commonly used drugs for these patients. 

Objectives: We aimed to study the impact of β-blockers and amlodipine on 

cardiopulmonary responses during exercise. 

Methods: A total 81 patients with COPD were included and the patients underwent 

spirometry, cardiopulmonary exercise tests, and symptoms questionnaires. 

Results: There were 14 patients who took bisoprolol and 67 patients who did not. Patients 

with COPD taking ß-blockers had lower blood oxygen concentration (SpO2) and more leg 

fatigue at peak exercise but similar exercise capacity as compared with patients not taking 

bisoprolol. There were 18 patients treated with amlodipine and 63 patients without 

amlodipine. Patients taking amlodipine had higher body weight, lower blood pressure at 

rest, and lower respiratory rates during peak exercise than those not taking amlodipine. 

Other cardiopulmonary parameters, such as workload, oxygen consumption at peak 

exercise, tidal volume at rest or exercise, cardiac index at rest or exercise were not 

significantly different between patients with or without bisoprolol or amlodipine. Smoking 

status did not differ between patients with or without bisoprolol or amlodipine. 

Conclusions: COPD is often accompanied by hypertension, and β-blockers and amlodipine 

are commonly used antihypertensive drugs for these patients. Patients with COPD taking 
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bisoprolol had lower SpO2 and more leg fatigue during peak exercise. Patients taking 

amlodipine had lower respiratory rates during exercise than those not taking amlodipine. 

Exercise capacity, tidal volume, and cardiac index during exercise were similar between 

patients with and without bisoprolol or amlodipine. 

Copyright: © 2023 Lan 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: Depression is known to limit physical activity (PA) among individuals with 

chronic obstructive pulmonary disease (COPD). However, whether and how depression 

influences the effectiveness of PA interventions is unknown. 

Purpose: The study examined the association between baseline depression symptoms and 

change in daily step count and whether group assignment to a web-based, pedometer-

mediated PA intervention moderated the association between baseline depression 

symptoms and change in daily step count. 

Methods: Secondary analysis included two cohorts of U.S. Veterans with COPD (n = 212; 

97% male; mean age 69 ± 8 years) assessed at baseline and 3 months. Cohorts 1 and 2 

were randomly assigned to the same PA intervention (n = 111) or a control group (n = 

101). Multivariate regressions tested the main effects of baseline depression symptoms 

(BDI-II total and cognitive-affective and somatic subscales) on change in daily steps, as well 

as the interaction between baseline BDI-II and subscales and group assignment on change 

in daily steps. 

Results: Greater BDI-II total score (B = -31.8, SE = 14.48, p = .030) and somatic subscale 

scores (B = -99.82, SE = 35.76, p = .006) were associated with less improvement in daily 

step count. There was a significant interaction between baseline cognitive-affective 

subscale and the intervention predicting change in daily step count (B = -88.56, SE = 42.31, 

p = .038). When cognitive-affective subscale scores were ≥1 SD above the mean, the 

intervention was no longer associated with an increase in daily step count (p = .585). 

Conclusions: Depression should be routinely assessed and targeted as part of PA 

promotion efforts. 

Keywords: Chronic obstructive pulmonary disease (COPD); Depression; Physical activity; 

Physical activity promotion. 
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United States (U.S.) Veterans have high rates of chronic obstructive pulmonary disease 

(COPD), a progressive lung disease that causes shortness of breath. Promoting physical 

activity (PA) is an important component to the management of COPD resulting in 

improved outcomes. Technology-based interventions (i.e., pedometers, websites) are 

effective at increasing PA in persons with COPD. However, depression symptoms, such as 

low mood and motivation, may influence their effectiveness. This secondary data analysis 

examined whether depression symptoms were related to improvement in daily step count. 

Two cohorts of U.S. Veterans were randomized to either a web-based, pedometer-

mediated PA intervention (i.e., pedometer, goal setting and feedback, education and online 

community) or a control group (i.e., pedometer only or usual care). Daily step count was 

assessed at baseline and at 3 months. Across both groups, greater overall depression 

symptoms and greater bodily symptoms of depression (i.e., fatigue) were associated with 

less improvement in daily step count. Veterans with greater cognitive-affective symptoms 

of depression (i.e., low mood, loss of interest, or pleasure) who were assigned to the 

intervention group showed no improvement in daily step count compared with controls. 

Results highlight the importance of detecting and treating depression as part of PA 

interventions. 
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Abstract 

Climate change is one of the most significant global challenges and is already having 

detrimental effects on people's health. Pollution levels and ambient temperatures continue 

to increase, resulting in higher levels of humidity and pollen production. These 

environmental threats can affect many vulnerable patients, particularly those with 

respiratory and cardiovascular conditions, and nurses have a crucial role in raising 

awareness of the health implications of climate change. This article explores the 

pathophysiological effects of climate change on patients with asthma, chronic obstructive 

pulmonary disease and cardiovascular disease, and aims to enhance nurses' understanding 

of the health challenges of climate change. 

Keywords: asthma; cardiorespiratory; chronic obstructive pulmonary disease; climate 

change and sustainability in healthcare; clinical; health promotion; lung diseases; public 

health; respiratory. 
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Abstract 

Hyperbaric oxygen therapy (HBOT) is known to be associated with pulmonary oxygen 

toxicity. However, the effect of modern HBOT protocols on pulmonary function is not 

completely understood. The present study evaluates pulmonary function test changes in 

patients undergoing serial HBOT. We prospectively collected data on patients undergoing 

HBOT from 2016-2021 at a tertiary referral center (protocol registration NCT05088772). 

Patients underwent pulmonary function testing with a bedside 

spirometer/pneumotachometer prior to HBOT and after every 20 treatments. HBOT was 

performed using 100% oxygen at a pressure of 2.0-2.4 atmospheres absolute (203-243 

kPa) for 90 minutes, five times per week. Patients' charts were retrospectively reviewed for 
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demographics, comorbidities, medications, HBOT specifications, treatment complications, 

and spirometry performance. Primary outcomes were defined as change in percent 

predicted forced expiratory volume in one second (FEV1), forced vital capacity (FVC), and 

forced mid-expiratory flow (FEF25-75), after 20, 40, and 60 HBOT sessions. Data was 

analyzed with descriptive statistics and mixed-model linear regression. A total of 86 

patients were enrolled with baseline testing, and the analysis included data for 81 patients 

after 20 treatments, 52 after 40 treatments, and 12 after 60 treatments. There were no 

significant differences in pulmonary function tests after 20, 40, or 60 HBOT sessions. 

Similarly, a subgroup analysis stratifying the cohort based on pre-existing respiratory 

disease, smoking history, and the applied treatment pressure did not identify any 

significant changes in pulmonary function tests during HBOT. There were no significant 

longitudinal changes in FEV1, FVC, or FEF25-75 after serial HBOT sessions in patients 

regardless of pre-existing respiratory disease. Our results suggest that the theoretical risk 

of pulmonary oxygen toxicity following HBOT is unsubstantiated with modern treatment 

protocols, and that pulmonary function is preserved even in patients with pre-existing 

asthma, chronic obstructive lung disease, and interstitial lung disease. 

Copyright: © 2023 Brenna 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 

Introduction: The Global Initiative for Chronic Obstructive Lung Disease (GOLD 2023) no 

longer recommends a long-acting β2-agonist (LABA) plus inhaled corticosteroid (ICS) 

combination for the treatment of chronic obstructive pulmonary disease (COPD). In 

patients treated with LABA/ICS, who continue to experience symptoms without frequent or 

severe exacerbations, GOLD now recommends switching to long-acting muscarinic 

antagonist (LAMA)/LABA instead of escalating to triple therapy (TT; LAMA/LABA/ICS), 

which previously was also a recommended option. EVELUT®, a real-life, observational study, 

compared these two treatment strategies in terms of symptom relief and health status 

improvement. 
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Methods: Patients with symptomatic COPD at low exacerbation risk (GOLD B) were 

switched, at their physicians' discretion, from LABA/ICS to either fixed-dose LAMA/LABA 

(tiotropium/olodaterol, Respimat® [Tio/Olo]) or fixed or free TT. Primary endpoints were 

change in modified Medical Research Council (mMRC) and COPD Assessment Test™ 

(CAT™) scores after 12 weeks. 

Results: The safety set contained 463 patients (Tio/Olo, n = 329; TT, n = 134). In a 

propensity score-matched set (Tio/Olo, n = 121; TT, n = 121), improvement in mMRC score 

was similar in patients on Tio/Olo (-0.23; 95% confidence interval [CI] -0.11, -0.36) and TT (-

0.25; 95% CI -0.13, -0.38). Improvement in total CAT score was slightly larger in patients on 

Tio/Olo (-3.45; 95% CI -2.45, -4.45) versus TT (-2.51; 95% CI -1.62, -3.40). In both groups, 

Physician's Global Evaluation scores increased, with 69-89% of patients satisfied with their 

treatment overall. Marginally more patients on Tio/Olo responded to treatment versus TT 

(Δ mMRC score ≥ 1; 25% vs. 22%; Δ CAT score ≥ 2, 68% vs. 56%). 

Conclusion: In patients with symptomatic COPD at low exacerbation risk, treatment can be 

switched from LABA/ICS to LAMA/LABA without compromising clinical benefit, compared 

with escalating to LAMA/LABA/ICS. Switching from LABA/ICS to LAMA/LABA can provide 

symptom relief and improve health status without exposure to the risks associated with 

ICS. 

Clinical trial registration: ClinicalTrials.gov: NCT03954132. 

Keywords: COPD; EVELUT; LABA/ICS; LAMA/LABA; LAMA/LABA/ICS; Observational; Triple 

therapy. 
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Abstract 

Aim: To investigate the associations of diabetes, prediabetes and diabetes duration with 

chronic obstructive pulmonary disease (COPD) risk and survival in the UK Biobank. 
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Materials and methods: We conducted a prospective analysis among 452 680 

participants without COPD at baseline using UK Biobank data. Multivariable-adjusted 

hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated from Cox regression 

models. The dose-response relationship was explored using restricted cubic splines. A 

separate survival analysis was conducted for 12 595 patients with incident COPD. 

Results: Over a median follow-up of 12.3 years, 12 595 cases of COPD were documented. 

Compared with the reference group, those with prediabetes and diabetes were associated 

with an 18% (HR 1.18 [95% CI: 1.13-1.24]) and 35% (HR 1.35 [95% CI: 1.24-1.47]) higher risk 

of COPD, respectively. Diabetes duration was associated with COPD risk, with multivariable 

HRs (95% CIs) of 1.23 (1.05-1.44), 1.20 (1.04-1.39) and 1.18 (1.01-1.37) for diabetes duration 

of 7 years or longer, 3 to less than 7 years, and 1 to less than 3 years versus less than 1 

year, respectively. Dose-response analysis revealed a non-linear relationship between 

diabetes duration and COPD risk. Regarding COPD survival, COPD patients with 

prediabetes and diabetes had a 9% (HR 1.09 [95% CI: 1.00-1.19]) and 21% (HR 1.21 [95% 

CI: 1.05-1.41]) higher risk of overall death, respectively. Compared with the cases with a 

diabetes duration of less than 1 year, those with a diabetes duration of 7 years or longer 

were associated with a 46% higher risk of overall death (HR 1.46 [95% CI: 1.11-1.92]). 

Conclusions: Our findings indicate that diabetes, prediabetes and a longer diabetes 

duration are associated with a higher risk of and worse survival for COPD. Future studies 

are warranted to determine the optimal way of diabetes control that might reduce COPD 

risk. 

Keywords: chronic obstructive pulmonary disease; diabetes; diabetes duration; 

prediabetes; prospective cohort study. 
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Abstract 

Introduction: Corticosteroid is one of the most commonly used medications in patients 

with acute exacerbations of chronic obstructive pulmonary disease (AECOPD). The 

increasing understanding of these side-effects of systematic corticosteroids and their 

better response to treatment among patients with COPD with higher blood eosinophil 

counts has led to an interest in a more targeted approach to systematic corticosteroid 

treatment. However, there is a lack of evidence from high-quality randomised controlled 
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trial (RCT) studies about whether initial systematic corticosteroids should be given to 

patients with AECOPD with elevated eosinophilia. The aim of the present research was to 

test this hypothesis. 

Methods and analysis: This is a multicentre, double-blind, superiority RCT in the 

respiratory departments of 12 general hospitals in China. It is anticipated that 456 patients 

with AECOPD with a blood eosinophil count >2% or >300 cells/µL at admission will be 

recruited. Eligible patients will be randomised (1:1) to the intervention group receiving 40 

mg oral prednisone daily or identical-appearing placebo (control group) for five 

consecutive days. Follow-up visits are performed during hospitalisation, followed by clinic 

interviews on days 30, 60 and 90 after discharge. The primary outcome is treatment failure 

rates comprising requiring or receiving invasive or non-invasive mechanical ventilation, 

requiring or transferring to intensive care unit during the index hospitalisation, length of 

index hospitalisation longer than 14 days, death during the index hospitalisation or within 

30 days after discharge and readmission with acute exacerbations of COPD within 30 days 

after discharge. The results of this trial will provide insight into the value of using blood 

eosinophil counts as a biomarker of eosinophilic exacerbation and initiating systematic 

corticosteroid treatment for patients with AECOPD with higher eosinophil levels. 

Ethics and dissemination: This study was approved by Beijing Chaoyang Hospital 

Institutional Review Board (approval number: 2020-KE-544) and the main results and 

secondary results will be published in peer-reviewed journals. 

Trial registration number: NCT05059873. 

Keywords: Infectious diseases & infestations; Respiratory infections; respiratory medicine 

(see Thoracic Medicine). 
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Background: Computed tomography (CT) is increasingly used in the clinical workup, and 

existing scan contains unused body composition data, potentially useful in a clinical 

setting. However, there is no healthy reference for contrast-enhanced thoracic CT-derived 

muscle measures. Therefore, we aimed at investigating whether there is a correlation 

between each of the thoracic and third lumbar vertebra level (L3) skeletal muscle area 

(SMA), skeletal muscle index (SMI), and skeletal muscle density (SMD) at contrast-

enhanced CT in patients without chronic disease. 

Methods: A proof-of-concept retrospective observational study was based on Caucasian 

patients without chronic disease, who received CT for trauma between 2012 and 2014. 

Muscle measures were assessed using a semiautomated threshold-based software by two 

raters independently. Pearson's correlation between each thoracic level and third lumbar 

and intraclass correlation between two raters and test-retest with SMA as proxy 

parameters were used. 

Results: Twenty-one patients (11 males, 10 females; median age 29 years) were included. 

The second thoracic vertebra (T2) had the highest median of cumulated SMA (males 314.7 

cm2, females 118.5 cm2) and SMI (97.8 cm2/m2 and 70.4 cm2/m2, respectively). The strongest 

SMA correlation was observed between T5 and L3 (r = 0.970), the SMI between T11 and L3 

(r = 0.938), and the SMD between the T10 and L3 (r = 0.890). 

Conclusions: This study suggests that any of the thoracic levels can be valid to assess 

skeletal muscle mass. However, the T5 may be most favourable for measuring SMA, the 

T11 for SMI, and T10 for SMD when using contrast-enhanced thoracic CT. 

Relevance statement: In COPD patients, a CT-derived thoracic muscle mass assessment 

may help identify who would benefit from focused pulmonary rehabilitation: thoracic 

contrast-enhanced CT conducted as part of the standard clinical workup can be used for 

this evaluation. 

Key points: • Any thoracic level can be used to assess thoracic muscle mass. • Thoracic 

level 5 is strongly associated with the 3rd lumbar muscle area. • A strong correlation 

between the thoracic level 11 and the 3rd lumbar muscle index. • Thoracic level 10 is 

strongly associated with the 3rd lumbar muscle density. 

Keywords: Body composition; Contrast media; Muscle (skeletal); Tomography (x-ray 

computed). 
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Abstract 

In 2018, chronic obstructive pulmonary disease (COPD) was estimated to affect 16.4 million 

people, or 6.6% of adults in the United States alone. In older people, the estimated 

prevalence is even higher with reported rates as high as 14.2% in adults older than 65 

years of age. COPD is a preventable disease caused by repetitive exposure to noxious 

particles, especially inhaled toxins from cigarette smoke. It is associated with decreased 

quality of life, increased hospitalization, increased mortality, and significant financial 

burden to patients and health care systems. Senior care pharmacists are well-suited to 
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provide assessment, treatment, and patient education related to COPD and smoking 

cessation. Early and frequent interventions can decrease symptom burden, reduce costs, 

and improve the lives of those with COPD. 
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Abstract 

A COPD exacerbation is characterized by an increase in symptoms such as dyspnea, cough, 

and sputum production that worsens over a period of 2 weeks. Exacerbations are common. 

Respiratory therapists and physicians in an acute care setting often treat these patients. 

Targeted O2 therapy improves outcomes and should be titrated to an SpO2 of 88-92%. 

Arterial blood gases remain the standard approach to assessing gas exchange in patients 

with COPD exacerbation. The limitations of arterial blood gas surrogates (pulse oximetry, 

capnography, transcutaneous monitoring, peripheral venous blood gases) should be 

appreciated so that they can be used wisely. Inhaled short-acting bronchodilators can be 

provided by nebulizer (jet or mesh), pressurized metered-dose inhaler (pMDI), pMDI with 

spacer or valved holding chamber, soft mist inhaler, or dry powder inhaler. The available 
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evidence for the use of heliox for COPD exacerbation is weak. Noninvasive ventilation (NIV) 

is standard therapy for patients who present with COPD exacerbation and is supported by 

clinical practice guidelines. Robust high-level evidence with patient important outcomes is 

lacking for the use of high-flow nasal cannula in patients with COPD exacerbation. 

Management of auto-PEEP is the priority in mechanically ventilated patients with COPD. 

This is achieved by reducing airway resistance and decreasing minute ventilation. Trigger 

asynchrony and cycle asynchrony are addressed to improve patient-ventilator interaction. 

Patients with COPD should be extubated to NIV. Additional high-level evidence is needed 

before widespread use of extracorporeal CO2 removal. Care coordination can improve the 

effectiveness of care for patients with COPD exacerbation. Evidence-based practices 

improve outcomes in patients with COPD exacerbation. 

Keywords: COPD; aerosol therapy; auto-PEEP; care coordination; exacerbation; 

extracorporeal CO2 removal; high-flow nasal cannula; noninvasive ventilation; oxygen 

therapy. 
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Abstract 

Background: Benzodiazepine receptor agonists (BZRAs) are commonly prescribed in older 

adults despite an unfavorable risk-benefit ratio. Hospitalizations may provide a unique 

opportunity to initiate BZRA cessation, yet little is known about cessation during and after 

hospitalization. We aimed to measure the prevalence of BZRA use before hospitalization 

and the rate of cessation 6 months later, and to identify factors associated with these 

outcomes. 

Methods: We conducted a secondary analysis of a cluster randomized controlled trial 

(OPtimising thERapy to prevent Avoidable hospital admissions in the Multimorbid elderly 

[OPERAM]), comparing usual care and in-hospital pharmacotherapy optimization in adults 

aged 70 years or over with multimorbidity and polypharmacy in four European countries. 

BZRA cessation was defined as taking one or more BZRA before hospitalization and not 

taking any BZRA at the 6-month follow-up. Multivariable logistic regression was performed 
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to identify factors associated with BZRA use before hospitalization and with cessation at 6 

months. 

Results: Among 1601 participants with complete 6-month follow-up data, 378 (23.6%) 

were BZRA users before hospitalization. Female sex (odds ratio [OR] 1.52 [95% confidence 

interval 1.18-1.96]), a higher reported level of depression/anxiety (OR up to 2.45 [1.54-

3.89]), a higher number of daily drugs (OR 1.08 [1.05-1.12]), use of an antidepressant (OR 

1.74 [1.31-2.31]) or an antiepileptic (OR 1.46 [1.02-2.07]), and trial site were associated with 

BZRA use. Diabetes mellitus (OR 0.60 [0.44-0.80]) was associated with a lower probability of 

BZRA use. BZRA cessation occurred in 86 BZRA users (22.8%). Antidepressant use (OR 1.74 

[1.06-2.86]) and a history of falling in the previous 12 months (OR 1.75 [1.10-2.78]) were 

associated with higher BZRA cessation, and chronic obstructive pulmonary disease (COPD) 

(OR 0.45 [0.20-0.91]) with lower BZRA cessation. 

Conclusion: BZRA prevalence was high among included multimorbid older adults, and 

BZRA cessation occurred in almost a quarter of them within 6 months after hospitalization. 

Targeted BZRA deprescribing programs could further enhance cessation. Specific attention 

is needed for females, central nervous system-acting co-medication, and COPD co-

morbidity. 

Registration: ClinicalTrials.gov identifier: NCT02986425. December 8, 2016. 
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Abstract 

Chronic obstructive pulmonary disease (COPD) has been the third leading cause of death 

worldwide. As the traditional risk factors (like smoking and ambient air pollution) on the 

burden of COPD being well characterized, the burden of COPD due to non-optimal 

temperature has been widely concerned. In this study, we extracted the relevant burden 

data of COPD attributable to non-optimal temperature from GBD 2019 and adopted 

estimated annual percent changes, Gaussian process regression (GPR), and age-period-

cohort model to evaluate the spatiotemporal patterns, relationships with socio-

demographic level, and the independent effects of age, period and cohort from 1990 to 

2019. In brief, the global COPD burden attributable to non-optimal temperatures showed 

declining trends but was still more severe in the elderly, males, Asia, and regions with low 

socio-demographic index (SDI). And cold had a greater burden than heat. The inverted U-

shape is expected for the relationship between SDI and the burden of COPD caused by 

non-optimal temperatures according to the GPR model, with the inflection point around 

SDI 0.45. Besides, the improvements were observed in period and cohort effects but were 
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relatively limited in low and low-middle SDI regions. Public health managers should 

execute more targeted programs to lessen this burden predominantly among lower SDI 

countries. 

Keywords: Age-period-cohort model; Chronic obstructive pulmonary disease; Global 

burden; Non-optimal temperature; Socio-demographic index. 
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Abstract 

Introduction: The aim of this work is to evaluate whether the addition of home oxygen 

therapy (HOT) would reduce readmission in chronic obstructive pulmonary disease (COPD) 

patients. 

Methods: PubMed, ScopeMed, Cochrane, Scopus, and Google Scholar databases were 

searched. The search strategy used the following keywords "chronic obstructive pulmonary 

disease", the intervention "long-term oxygen therapy", and the outcome "readmission" 

combined with the AND operator. The Newcastle-Ottawa Scale and Jadad Scale were used 

for assessing the quality of cohort studies and clinical trials, respectively. A random-effects 

model was employed in this study after calculating the standard errors by 95% confidence 

intervals. The I2 statistic and Cochran's Q-test were used to measure heterogeneity. To 

address heterogeneity, subgroup analyses were carried out according to the length of 

LTOT, which was classified as "over 8 months" and "under 8 months". 

Results: Seven studies were included in the analysis. In the pooled analysis, the RR [CI95%, 

p value], heterogeneity criteria for readmission reduced by 1.542 [1.284-1.851, < 0.001], 

I2 = 60%, and 1.693 [1.645-1.744, < 0.001], I2 = 60% for patients with a length of LTOT 

treatment under and above 8 months, respectively. A sensitivity analysis was conducted by 

systematically omitting each study, and it showed no influential studies. Egger's test 

indicated no publication bias (p = 0.64). 

Conclusions: Based on our results in this systematic review, long-tern oxygen therapy 

(LTOT) at home was associated with a significantly lower risk ratio of hospital readmission. 

However, the sample sizes in the studies necessitate larger RCTs to evaluate the effect of 

LTOT on readmission in COPD patients. 

Keywords: COPD; Hospitalization; LTOT; Readmission. 

© 2023. The Author(s). 

Conflict of interest statement 

http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10203089/
https://doi.org/10.1007/s41030-023-00221-3


The authors take complete accountability for the content of this paper. Affiliations for the 

authors have been inserted in the title page. All authors have contributed to the 

preparation of this article. Ramin Sami, Mahsa Akafzadeh Savari, Marjan Mansourian, 

Roghayeh Ghazavi, and Rokhsareh Meamar declare that they have no competing interests. 

• 35 references 

• 2 figures 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

20 

Cytokine 

•  

•  

•  

. 2023 Jun;166:156207. 

 doi: 10.1016/j.cyto.2023.156207. Epub 2023 Apr 21. 

Effect of nitric oxide synthase gene 
polymorphism on inflammatory 
response in patients with chronic 
obstructive pulmonary disease 
Chunyan Liao 1, Zheng Li 1, Fengsen Li 2, Dan Xu 1, Jing Jing 1 

Affiliations expand 

• PMID: 37088001 

  

• DOI: 10.1016/j.cyto.2023.156207 

Free article 

Abstract 

https://pubmed.ncbi.nlm.nih.gov/37093408/#references
https://pubmed.ncbi.nlm.nih.gov/37093408/#figures
https://pubmed.ncbi.nlm.nih.gov/37093408/
https://pubmed.ncbi.nlm.nih.gov/37088001/
https://pubmed.ncbi.nlm.nih.gov/37088001/
https://pubmed.ncbi.nlm.nih.gov/37088001/
https://pubmed.ncbi.nlm.nih.gov/37088001/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Liao+C&cauthor_id=37088001
https://pubmed.ncbi.nlm.nih.gov/?term=37268414%2C37267605%2C37264374%2C37263738%2C37263696%2C37262049%2C37260290%2C37259785%2C37256885%2C37256536%2C37248816%2C37247957%2C37246199%2C37225653%2C37231575%2C37231577%2C37221407%2C37129808%2C37093408%2C37088001%2C37084881%2C37072021%2C37068517%2C37041023%2C37039738%2C37023870%2C37023869%2C37002561%2C36977314%2C36972980%2C36972979%2C36965590%2C36965589%2C36889358%2C36813297%2C36790209%2C36752590%2C36707328%2C36680884%2C36669918%2C36606394%2C36540028%2C36280434%2C36161383%2C36057738%2C35777957%2C35545098%2C35118898%2C34697964&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Li+Z&cauthor_id=37088001
https://pubmed.ncbi.nlm.nih.gov/?term=37268414%2C37267605%2C37264374%2C37263738%2C37263696%2C37262049%2C37260290%2C37259785%2C37256885%2C37256536%2C37248816%2C37247957%2C37246199%2C37225653%2C37231575%2C37231577%2C37221407%2C37129808%2C37093408%2C37088001%2C37084881%2C37072021%2C37068517%2C37041023%2C37039738%2C37023870%2C37023869%2C37002561%2C36977314%2C36972980%2C36972979%2C36965590%2C36965589%2C36889358%2C36813297%2C36790209%2C36752590%2C36707328%2C36680884%2C36669918%2C36606394%2C36540028%2C36280434%2C36161383%2C36057738%2C35777957%2C35545098%2C35118898%2C34697964&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Li+F&cauthor_id=37088001
https://pubmed.ncbi.nlm.nih.gov/?term=37268414%2C37267605%2C37264374%2C37263738%2C37263696%2C37262049%2C37260290%2C37259785%2C37256885%2C37256536%2C37248816%2C37247957%2C37246199%2C37225653%2C37231575%2C37231577%2C37221407%2C37129808%2C37093408%2C37088001%2C37084881%2C37072021%2C37068517%2C37041023%2C37039738%2C37023870%2C37023869%2C37002561%2C36977314%2C36972980%2C36972979%2C36965590%2C36965589%2C36889358%2C36813297%2C36790209%2C36752590%2C36707328%2C36680884%2C36669918%2C36606394%2C36540028%2C36280434%2C36161383%2C36057738%2C35777957%2C35545098%2C35118898%2C34697964&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Xu+D&cauthor_id=37088001
https://pubmed.ncbi.nlm.nih.gov/?term=37268414%2C37267605%2C37264374%2C37263738%2C37263696%2C37262049%2C37260290%2C37259785%2C37256885%2C37256536%2C37248816%2C37247957%2C37246199%2C37225653%2C37231575%2C37231577%2C37221407%2C37129808%2C37093408%2C37088001%2C37084881%2C37072021%2C37068517%2C37041023%2C37039738%2C37023870%2C37023869%2C37002561%2C36977314%2C36972980%2C36972979%2C36965590%2C36965589%2C36889358%2C36813297%2C36790209%2C36752590%2C36707328%2C36680884%2C36669918%2C36606394%2C36540028%2C36280434%2C36161383%2C36057738%2C35777957%2C35545098%2C35118898%2C34697964&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jing+J&cauthor_id=37088001
https://pubmed.ncbi.nlm.nih.gov/?term=37268414%2C37267605%2C37264374%2C37263738%2C37263696%2C37262049%2C37260290%2C37259785%2C37256885%2C37256536%2C37248816%2C37247957%2C37246199%2C37225653%2C37231575%2C37231577%2C37221407%2C37129808%2C37093408%2C37088001%2C37084881%2C37072021%2C37068517%2C37041023%2C37039738%2C37023870%2C37023869%2C37002561%2C36977314%2C36972980%2C36972979%2C36965590%2C36965589%2C36889358%2C36813297%2C36790209%2C36752590%2C36707328%2C36680884%2C36669918%2C36606394%2C36540028%2C36280434%2C36161383%2C36057738%2C35777957%2C35545098%2C35118898%2C34697964&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-full-view-affiliation-1
https://doi.org/10.1016/j.cyto.2023.156207
https://doi.org/10.1007/s41030-023-00221-3
https://libkey.io/libraries/2561/pmid/37093408


This study aimed to investigate the association between nitric oxide synthase gene 

polymorphisms and the inflammatory responses in patients with 'fast-' and 'slow-' 

developing chronic obstructive pulmonary disease (COPD). In the main process, 190 

patients with slow-developing COPD, 94 patients with fast-developing COPD and 105 

healthy volunteers were selected for inclusion. Endothelial nitric oxide synthase (eNOS) was 

detected using western-blot eNOS sites, and inducible nitric oxide synthase (iNOS) was 

detected through SNPshot. T helper 17 cells (Th17) and regulator T (Treg) cells were 

detected via flow cytometry, and interferon-gamma, tumour necrosis factor-alpha, 

interleukin (IL)-17, IL-10, IL-6, IL-4 and IL-2 were detected using a cytometric bead array. 

The final results and conclusions drawn from the tests suggest that Th17/Treg-mediated 

immune inflammation plays an important role in the pathogenesis of COPD, but whether it 

affects the development of COPD needs further investigation. Overall, COPD patients with 

a young age of onset, young age of smoking initiation and small body mass index, as well 

as COPD patients with CC at rs3729508 in the iNOS gene and non-GG at rs7830 in the 

eNOS gene, may be more likely to contract fast-developing COPD. 

Keywords: Chronic obstructive pulmonary disease; Clinical phenotype; T lymphocytes; 

iNOS gene single nucleotide polymorphism. 
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Abstract 

Background: Pulmonary rehabilitation (PR) is the standard of care for chronic obstructive 

pulmonary disease (COPD) management. However, significant barriers limit access and 

adherence to PR and alternatives are needed. The purpose of this randomized controlled 

trial is to test the efficacy of a web-based, pedometer-mediated intervention to increase 

physical activity (PA) for persons with COPD who decline PR or meet U.S. guidelines for 

referral to PR but have not participated (CAPRI-1). In addition, we will test whether the 

intervention maintains PA following PR in an exploratory aim (CAPRI-2). 

Methods: Participants with COPD (N = 120) will be recruited and randomized 1:1 to a 12-

week web-based, pedometer-mediated intervention or usual care (UC) (CAPRI-1). The 

intervention provides: 1) objective monitoring of walking and iterative feedback, 2) 

individualized step-count goals, 3) motivational messages and educational content, and 4) 

an online community. The primary outcome is change in daily step count from baseline to 
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12 weeks. Secondary outcomes include: (a) exercise capacity; (b) self-reported PA; (c) PA 

intensity; (d) exercise self-regulatory efficacy, (e) health-related quality of life, (f) dyspnea, 

(g) depression symptoms, and (h) healthcare utilization. CAPRI-2 will test whether 

participants (N = 96) assigned to the intervention following PR completion show greater 

maintenance of daily step count compared to UC at 3, 6, 9, and 12 months. 

Discussion: If the intervention is efficacious, it may be an alternative for those who cannot 

attend PR or a maintenance program following completion of conventional PR. We also 

present adaptations made to the protocol in response to the COVID-19 pandemic. 

Keywords: Chronic obstructive pulmonary disease; Daily step count; Pedometer; Physical 

activity; Protocol; Pulmonary rehabilitation; Web-based. 
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Abstract 

Lung diseases caused by workplace exposure are too often mis- or underdiagnosed due in 

part to nonexistent or inadequate health surveillance programs for workers. Many of these 

diseases are indistinguishable from those that occur in the general population and are not 

recognized as being caused at least in part by occupational exposures. More than 10% of 

all lung diseases are estimated to result from workplace exposures. This study reviews 

recent estimates of the burden of the most important occupational lung diseases using 

data published by United Nations specialized agencies as well as the Global Burden of 

Disease studies. We focus on occupational chronic respiratory disease of which chronic 

obstructive lung disease and asthma are the most significant. Among occupational cancers, 

lung cancer is the most common, and is associated with more than 10 important workplace 

carcinogens. Classic occupational interstitial lung diseases such as asbestosis, silicosis, and 

coal workers' pneumoconiosis still comprise a substantial burden of disease in modern 

industrial societies, while other occupational causes of pulmonary fibrosis and 

granulomatous inflammation are frequently misclassified as idiopathic. Occupational 

respiratory infections gained prominence during the severe acute respiratory syndrome-

coronavirus-2 (SARS-CoV-2) pandemic, eclipsing influenza and tuberculosis and other less 

common workplace infectious agents. The most significant risks are workplace exposures 

to particulate matter, gases, and fumes as well as occupational carcinogens and 

asthmagens. We present data on the burden of disease measured by deaths attributable to 

occupational respiratory disease as well as disability-adjusted years of life lost. Where 

available, prevalence and incidence data are also presented. These diseases are unique in 

that they are theoretically 100% preventable if appropriate exposure controls and 

workplace medical surveillance are implemented. This remains a continuing challenge 

globally and requires steadfast commitment on the part of government, industry, 

organized labor, and the medical profession. 
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Abstract 

It has long been recognized that harmful inhaled workplace exposures can contribute to 

the development of chronic obstructive pulmonary disease (COPD). This article, intended 

for the clinician, summarizes some of this evidence and some areas of controversy. Current 

estimates based on pooled epidemiological analyses of population-based studies identify 

that approximately 14% of the burden of COPD (and 13% of the burden of chronic 

bronchitis) is attributable to such exposures. In addition to these approaches, various 

studies implicate specific exposures as contributing. Certain of these relating to cadmium, 

coal, and respirable crystalline silica are discussed in more detail. Despite this amassed 
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evidence to date supporting associations between COPD and workplace exposures, there 

have been surprisingly few studies that have attempted to assess the attribution by experts 

of an occupational cause in cases of COPD. One study, using hypothetical cases of COPD, 

noted that while expert physicians were willing to make such an occupational link, this was 

only likely in cases with light smoking histories and a priori defined heavy occupational 

exposures. Relatively recent data relating to computed tomography (CT) scan appearances 

may give the clinician a further guide. Several studies from populations have now linked 

potentially harmful occupational exposures specifically with the presence of emphysema 

on CT scanning. It will be of interest to see if this finding, along with other clinical 

attributes of cases such as smoking and family histories, exclusion of asthma, genetic data, 

and the nature of workplace exposures, will increase the future diagnosis by clinicians of 

occupational COPD. In the interim, while better diagnostic approaches are developed, we 

suggest that consideration of an occupational cause is an important part of the clinical 

investigation of cases of COPD. Finally, we suggest that evidence-based workplace 

preventive strategies for occupational COPD should be informed by knowledge of which 

exposures are most important to reduce, and whether and when intervention to reduce 

exposure at an individual worker level is warranted. 
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Abstract 

Background: Bronchodilator delivery via a high-flow nasal cannula (HFNC) has generated 

interest in recent years. The efficacy of in-line vibrating mesh nebulizers with an HFNC 

during COPD exacerbation is limited. The aim of this study was to evaluate the clinical 

response of subjects with COPD exacerbation who require bronchodilator therapy 

(anticholinergic and β-agonist) by using a vibrating mesh nebulizer in line with an HFNC. 

Methods: This was a prospective single-center study performed in a respiratory 

intermediate care unit that enrolled patients with a diagnosis of COPD exacerbation who 

required noninvasive ventilation on admission. All the subjects underwent noninvasive 

ventilation breaks with an HFNC. After clinical stability, pulmonary function tests were 

performed to assess changes in FEV1 and clinical parameters before and after 

bronchodilation by using a vibrating mesh nebulizer in line with an HFNC. 

Results: Forty-six patients with COPD exacerbation were admitted. Five patients who did 

not use noninvasive ventilation and 10 patients who did not receive bronchodilator 

treatment with a vibrating mesh nebulizer were excluded. Thirty-one were selected, but 1 

subject was secondarily excluded due to loss of data. Finally, 30 subjects were included. 

The primary outcome was spirometric changes in FEV1. The mean ± SD FEV1 before 

receiving bronchodilator treatment by using a vibrating mesh nebulizer in line with an 

HFNC was 0.74 ± 0.10 L, and, after receiving treatment, the mean ± SD FEV1 changed to 

0.88 ± 0.12 L (P < .001). Similarly, the mean ± SD FVC increased from 1.75 ± 0.54 L to 2.13 

± 0.63 L (P < .001). Considerable differences were observed in breathing frequency and 
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heart rate after receiving bronchodilator treatment. No relevant changes were observed in 

the Borg scale or Sp O2 after treatment. The mean clinical stability recorded was 4 d. 

Conclusions: In subjects with COPD exacerbation, bronchodilator treatment by using a 

vibrating mesh nebulizer in line with an HFNC showed a mild but significant improvement 

in FEV1 and FVC. In addition, a decrease in breathing frequency was observed, suggesting a 

reduction in dynamic hyperinflation. 

Keywords: COPD; aerosol; high-flow nasal cannula oxygen; nebulization; respiratory 

function tests. 
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Abstract 

Introduction: The aim of this study was to determine the impact of hospitalizations on 

levels of physical activity (PA) and whether other factors were associated with subsequent 

changes in PA. 

Methods: Prospective observational cohort study with a nested case-control study, with 

follow-up 60 days from the index hospital admission. Nine hospitals participated in the 

study. Patients were recruited consecutively. Several variables and questionnaires of the 

clinical baseline status of the patients were recorded including: the COPD Assessment Test 

(CAT), the Hospital Anxiety-Depression scale (HADS), comorbidities and the Yale Physical 

Activity Survey. Patients' data related to admission and up to two months after discharge 

were also recorded. 

Results: 883 patients were studied: 79.7% male; FEV1 48%; Charlson index 2; 28.7% active 

smokers. The baseline PA level for the total sample was 23 points. A statistically significant 

difference in PA was found between patients readmitted up to 2 months after the index 

admission and those not readmitted (17vs. 27, p < 0.0001). Multivariable linear regression 

analysis identified the following as predictors of the decrease of PA from baseline (index 

admission) up to 2 months follow-up: admission for COPD exacerbation in the two months 

prior to the index admission; readmission up to 2 months after the index admission; 

baseline HAD depressive symptoms, worse CAT score, and patient-reported "need for 

help". 

Conclusions: In a cohort of admitted COPD patients, we identified a strong relationship 

between hospitalization for exacerbation and PA. In addition, some other potentially 

modifiable factors were found associated with the change in PA level after an admission. 

Keywords: COPD; Exacerbation; Physical activity. 
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Abstract 

Background: We aimed to assess the association between chronic obstructive pulmonary 

disease (COPD) and long-term hearing decline. A further aim was to study sex differences. 

Methods: Population-based cohort study in Norway (the HUNT study) with baseline 

measurements in 1996-1998 and follow-up in 2017-2019. The sample included 12,082 

participants (43% men, mean age at follow-up 64 years). We used multiple linear 

regression to assess the association between COPD (minimum one registered ICD-10 code 

with emphysema or other COPDs during follow-up) and 20-year hearing decline in the 
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low/mid/high frequency area (0.25-0.5/1-2/3-8 kHz). We adjusted for age, sex, education, 

smoking, noise exposure, ear infections, hypertension and diabetes. 

Results: Persons registered with COPD (N = 403) had larger 20-year hearing decline at low 

frequencies (1.5 dB, 95% confidence interval (CI) 0.6-2.3) and mid frequencies (1.2 dB, 95% 

CI 0.4-2.1), but not at high frequencies. At high frequencies, the association was stronger 

and statistically significant only among women (1.9 dB, 95% CI 0.6-3.2). Persons registered 

with both COPD and respiratory failure (N = 19) had larger 20-year hearing decline at low 

and mid frequencies: 7.4 dB (95% CI 3.6-11.2) and 4.5 dB (95% CI 0.7-8.4), respectively. 

Conclusion: Our large cohort study shows an association between COPD and increased 

long-term hearing decline. Women seem to be more susceptible to COPD-related hearing 

loss at high frequencies. The findings support that COPD can affect the cochlear function. 

Copyright © 2023 The Author(s). Published by Elsevier Ltd.. All rights reserved. 
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Abstract 

Background: COPD causes high morbidity and mortality, emphasizing the need for 

palliative care. 

Aim: To assess the effectiveness of palliative care in patients with COPD. 

Design: Cluster randomized controlled trial (COMPASSION study; Netherlands Trial 

Register (NTR): NL7644, 07-04-2019). Healthcare providers within the intervention group 

were trained to implement palliative care components into routine COPD care. Patients 

completed questionnaires at baseline, after 3 and 6 months; medical records were assessed 

after 12 months. The primary outcome was quality of life (FACIT-Pal). Secondary outcomes 

were anxiety, depression, spiritual well-being, satisfaction with care, acute healthcare use, 

documentation of life-sustaining treatment preferences and place of death. Generalized 

linear mixed modelling was used for analyses. 

Setting: Eight hospital regions in the Netherlands. 
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Participants: Patients hospitalized for an acute exacerbation of COPD and positive ProPal-

COPD score. 

Results: Of 222 patients included, 106 responded to the questionnaire at 6 months. Thirty-

six of 98 intervention patients (36.7%) received the intervention. Intention-to-treat-analysis 

showed no effect on the primary outcome (adjusted difference: 1.09; 95% confidence 

interval: -5.44 to 7.60). In the intervention group, fewer intensive care admissions for COPD 

took place (adjusted odds ratio: 0.21; 95% confidence interval: 0.03-0.81) and strong 

indications were found for fewer hospitalizations (adjusted incidence rate ratio: 0.69; 95% 

confidence interval: 0.46-1.03). 

Conclusions: We found no evidence that palliative care improves quality of life in patients 

with COPD. However, it can potentially reduce acute healthcare use. The consequences of 

the COVID-19 pandemic led to suboptimal implementation and insufficient power, and 

may have affected some of our findings. 

Keywords: COPD; clinical effectiveness; cluster randomized controlled trial; palliative care; 

quality of life. 
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Abstract 

Introduction: Incorporating spirometry into low-dose CT (LDCT) screening for lung cancer 

may help identify people with undiagnosed chronic obstructive pulmonary disease (COPD), 

although the downstream impacts are not well described. 

Methods: Participants attending a Lung Health Check (LHC) as part of the Yorkshire Lung 

Screening Trial were offered spirometry alongside LDCT screening. Results were 

communicated to the general practitioner (GP), and those with unexplained symptomatic 

airflow obstruction (AO) fulfilling agreed criteria were referred to the Leeds Community 

Respiratory Team (CRT) for assessment and treatment. Primary care records were reviewed 

to determine changes to diagnostic coding and pharmacotherapy. 

Results: Of 2391 LHC participants undergoing prebronchodilator spirometry, 201 (8.4%) 

fulfilled the CRT referral criteria of which 151 were invited for further assessment. Ninety 

seven participants were subsequently reviewed by the CRT, 46 declined assessment and 8 

had already been seen by their GP at the time of CRT contact. Overall 70 participants had 

postbronchodilator spirometry checked, of whom 20 (29%) did not have AO. Considering 

the whole cohort referred to the CRT (but excluding those without AO 
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postbronchodilation), 59 had a new GP COPD code, 56 commenced new pharmacotherapy 

and 5 were underwent pulmonary rehabilitation (comprising 2.5%, 2.3% and 0.2% of the 

2391 participants undergoing LHC spirometry). 

Conclusions: Delivering spirometry alongside lung cancer screening may facilitate earlier 

diagnosis of COPD. However, this study highlights the importance of confirming AO by 

postbronchodilator spirometry prior to diagnosing and treating patients with COPD and 

illustrates some downstream challenges in acting on spirometry collected during an LHC. 

Keywords: COPD epidemiology. 
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Abstract 

The extrafine single inhaler triple therapy (efSITT) containing beclometasone 

dipropionate/formoterol fumarate/glycopyrronium 87/5/9 μg has proved to be efficacious 

in patients with Chronic Obstructive Pulmonary Disease (COPD) in randomized control 

trials. TRIBUNE study aimed to assess the efSITT effectiveness on health status, lung 

function, adherence and rescue medication use in COPD patients in Greece in a real-world 

setting. This was a 24-week prospective, multicenter, observational study in 1,195 patients 

with moderate/severe COPD and history of at least one exacerbation during the previous 

year despite dual therapy. Health status (COPD Assessment Test/CAT), lung function 

parameters and rescue medication use were recorded at baseline, 3 (Visit 2/V2) and 6 

months (Visit 3/V3) after treatment. Adherence (Test of Adherence to Inhalers/TAI) and 

self-reported overall impression of health condition change (Visual Analogue Scale/VAS) 

were recorded at V2 and V3. Mean CAT score decreased from 20.9 points at V1, to 15.1 at 

V2 and 13 at V3 (p < 0.001, all pair comparisons). 85.9% of patients achieved a CAT 

decrease of minimal clinically important difference (MCID) or more (≥2) at V3, compared to 

V1. Mean FEV1 increased from 1.4 ± 0.5 L on V1, to 1.6 ± 0.5 L on V3 (p < 0.001, N = 275). 

The percentage of patients with "good adherence" increased from 58.4% (V2) to 64.0% 

(V3). Rescue medication use and VAS also significantly improved. The efSITT achieves 

improved outcomes on health status, lung function and rescue medication use as well as 

satisfactory adherence and patient-reported improvement of health condition, in 

moderate/severe COPD patients previously treated with a dual combination in a Greek 

real-world setting. 
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Abstract 

Aims: To assess changes in prevalence and the effects on hospital outcomes of dementia 

among patients hospitalized with an acute exacerbation of chronic obstructive pulmonary 

disease (AE-COPD); and to evaluate sex-differences, as well as the impact of COVID-19 

pandemic in this relationship. 

Methods: We used a nationwide discharge database to select patients admitted with AE-

COPD in Spain from 2011 to 2020. We identified those with any type of dementia, vascular 

dementia (VaD) or Alzheimer's disease (AD). 

Results: We identified 658,429 hospitalizations with AE-COPD (4.45% had any type of 

dementia, 0.79% VaD and 1.57% AD). The presence of any type of dementia remained 

stable from 2011 to 2015, and increased significantly between 2016 and 2020. For VaD, the 

time trend showed no change until 2020, when a significant increment was found. The 

probability of AD decreased significantly overtime. The in-hospital mortality (IHM) among 

patients with any type of dementia remained stable overtime until 2020, when it increased 

significantly. Older age, higher comorbidity, COVID-19, and use of mechanical ventilation 

were variables associated to IHM. Women had lower risk of dying in the hospital than men 

in all subgroups. 

Conclusions: After a previous period of stability, the prevalence of any type of dementia 

increased over the last 5 years of the study, although we identified different trends 

depending on the specific cause of dementia. The IHM remained stable overtime until 

2020, when it increased, probably related to the COVID-19 pandemic. It is remarkable the 

protective effect of female sex for IHM. 

Keywords: COPD; COVID-19; Dementia; In-hospital mortality; Prevalence; Sex-differences. 
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Background and objective: Dynamic hyperinflation (DH) is a major marker of exertional 

dyspnoea in severe emphysema. We hypothesized that bronchoscopic lung volume 

reduction (BLVR) using endobronchial valves (EBVs) decreases DH. 

Methods: In this prospective bi-centre study from both Toulouse and Limoges Hospitals, 

we assessed DH during an incremental cycle ergometry before and 3 months after EBVs 

treatment. The primary objective was to observe the change in inspiratory capacity (IC) at 

isotime. Target lobe volume reduction (TLVR) and changes in residual volume (RV), forced 

expiratory volume in one-second (FEV1 ), mMRC, 6 minutes walking distance (6MWD), 

BODE and other dynamic measures like tele-expiratory volume (EELV) were also analysed. 

Results: Thirty-nine patients were included, of whom thirty-eight presented DH. IC and 

EELV at isotime significantly improved (+214 mL, p = 0.004; -713 mL, p ˂ 0.001, 

respectively). Mean changes were +177 mL for FEV1 (+19%, p < 0.001), -600 mL for RV (p < 

0.0001), +33 m for 6MWD (p < 0.0001), respectively. Patients who responded on RV (>430 

mL decrease) and FEV1 (>12% gain) had better improvements compared to non-

responders (+368 mL vs. +2 mL; +398 mL vs. -40 mL IC isotime, respectively). On the 

opposite, in patients who responded on DH (>200 mL IC isotime increase), changes in TLV 

(-1216 mL vs. -576 mL), FEV1 (+261 mL vs. +101 mL), FVC (+496 mL vs. +128 mL) and RV (-

805 mL vs. -418 mL) were greater compared to non-responders. 

Conclusions: DH decreases after EBVs treatment, and this improvement is correlated with 

static changes. 

Keywords: bronchoscopic lung volume reduction; dynamic hyperinflation; emphysema; 

endobronchial valves. 

© 2023 Asian Pacific Society of Respirology. 
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Abstract 

Tuberculosis (TB) is a risk factor for chronic obstructive pulmonary disease (COPD), but 

COPD is also a predictor of TB. The excess life-years lost to COPD caused by TB can 

potentially be saved by screening for and treating TB infection. We examined the number 

of life-years that could be saved by preventing TB and TB-attributable COPD. We 

compared the observed (no intervention) and counterfactual microsimulation models 

constructed from observed rates in the Danish National Patient Registry (covering all 

Danish hospitals between 1995 and 2014). In the Danish population of TB and COPD-naive 

individuals (n = 5,206,922), 27,783 persons (0.5%) developed TB. Among those who 

developed TB, 14,438 (52.0%) developed TB with COPD. Preventing TB saved 186,469 life-

years overall. The excess number of life-years lost to TB alone was 7.07 years per person, 

and the additional number of life-years lost among persons who developed COPD after TB 

was 4.86 years per person. The life-years lost to TB-associated COPD are substantial, even 

in regions where TB can be expected to be identified and treated promptly. Prevention of 

TB could prevent a substantial amount of COPD-related morbidity; the benefit of screening 

and treatment for TB infection is underestimated by considering morbidity from TB alone. 

Keywords: Danish National Patient Registry; chronic obstructive pulmonary disease; 

microsimulation; tuberculosis; tuberculosis prevention. 
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Objectives: Our aim was to describe changes in the management of acute exacerbations 

of chronic obstructive pulmonary disease (AECOPD) by ICUs and patient outcomes. 

Design: We extracted data from the OutcomeRea database concerning patients admitted 

for AECOPD between 1997 and 2018. We analyzed trends in the use of ventilatory support, 

corticosteroid therapy, antibiotic therapy, and patient survival. 

Setting: ICUs at 32 French sites. 

Patients: One thousand eight hundred sixteen patients in the database had a diagnosis of 

AECOPD. 

Interventions: None. 

Measurements and main results: Over time, there was a reduction in the prescription of 

corticosteroids and antibiotics. In a time-series analysis, these changes in practice were not 

linked with ICU mortality. The proportion of patients treated with invasive mechanical 

ventilation (IMV) also gradually declined (from 51% between 1997 and 2002 to 35% 

between 2013 and 2018) with an association between decrease in IMV use and reduction 

in ICU mortality in a time series analysis. Rates of noninvasive ventilation (NIV) failure 

decreased with an increase in NIV use to support weaning from IMV. There was a reduction 

in the median ICU length of stay (from 8 d in 1997-2002 to 4 d in 2013-2018) and in the 

median total duration of hospitalization (from 23 d in 1997-2002 to 14 d in 2013-2018). 

We observed an improvement in prognosis, with decreases in overall hospital mortality 

(from 24% between 1997 and 2002 to 15% between 2013 and 2018), ICU mortality (from 

14% between 1997 and 2002 to 10% between 2013 and 2018), and 90-day mortality (from 

41% between 1997 and 2002 to 22% between 2013 and 2018). 

Conclusions: The length of stay and mortality of patients with AECOPD admitted to ICUs 

has decreased over the last 20 years, with a wider use of NIV and a reduction in antibiotic 

and corticosteroid prescriptions. 
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Abstract 

The need for airway imaging is defined by the limited sensitivity of common clinical tests 

like spirometry, lung diffusion (DLCO) and blood gas analysis to early changes of 

peripheral airways and to inhomogeneous regional distribution of lung function deficits. 

Therefore, X-ray and computed tomography (CT) are frequently used to complement the 

standard tests.As an alternative, magnetic resonance imaging (MRI) offers radiation-free 

lung imaging, but at lower spatial resolution. Non-contrast enhanced MRI shows healthy 
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airways down to the first subsegmental level/4th order (CT: eighth). Bronchiectasis can be 

identified by wall thickening and fluid accumulation. Smaller airways become visible, when 

altered by peribronchiolar inflammation or mucus retention (tree-in-bud sign).The strength 

of MRI is functional imaging. Dynamic, time-resolved MRI directly visualizes expiratory 

airway collapse down to the lobar level (CT: segmental level). Obstruction of even smaller 

airways becomes visible as air trapping on the expiratory scans. MRI with hyperpolarized 

noble gases (3He, 129Xe) directly shows the large airways and peripheral lung ventilation. 

Dynamic contrast-enhanced MRI (DCE MRI) indirectly shows airway dysfunction as 

perfusion deficits resulting from hypoxic vasoconstriction of the dependent lung volumes. 

Further promising scientific approaches such as non-contrast enhanced, ventilation-

/perfusion-weighted MRI from periodic signal changes of respiration and blood flow are in 

development.In summary, MRI of the lungs and airways excels with its unique combination 

of morphologic and functional imaging capacities for research (e.g., in chronic obstructive 

lung disease or asthma) as well as for clinical imaging (e.g., in cystic fibrosis). 
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Abstract 

Purpose: No study has compared neurally adjusted ventilator assist (NAVA) with adaptive 

support ventilation (ASV) during non-invasive ventilation (NIV) in subjects with acute 

exacerbation of chronic obstructive pulmonary disease (AECOPD). 

Materials and methods: In this randomized controlled trial, we compared NAVA-NIV with 

ASV-NIV for delivering NIV in consecutive subjects with AECOPD. The primary outcome 

was NIV failure rate (invasive mechanical ventilation). The key secondary outcomes were 

number of NIV manipulations, asynchrony index, and 90-day mortality. 

Results: We enrolled 76 subjects (NAVA-NIV, n = 36, ASV-NIV, n = 40; 74% males) with a 

mean ± SD age of 61.4 ± 8.2 years. We found no difference in NIV failure rates between 

the two arms (NAVA-NIV vs. ASV-NIV; 8/36 [22.2%] vs. 8/40 [20%]; p = 0.83). The median 

physician manipulations for NIV were significantly less in the ASV-NIV arm than in the 

NAVA-NIV arm (2 [0.8-4] vs. 3 [2-5]; p= 0.014) during the initial 24-h. We found no 

difference in median asynchrony index (NAVA-NIV vs. ASV-NIV, 16.6% vs. 16.4%, p = 0.5) 

and 90-day mortality (22.2% vs. 17.5%, p = 0.67). 
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Conclusion: The use of NAVA-NIV was not superior to ASV-NIV in reducing NIV failure 

rates in AECOPD. Both NAVA-NIV and ASV-NIV had similar asynchrony index and 90-day 

mortality. 

Trial registry: www. 

Clinicaltrials: gov (NCT04414891). 

Keywords: BIPAP; Mechanical ventilation; NAVA; NIV; PSV; Respiratory failure. 
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Abstract 

Study objective: To describe the demographic, clinical, and emergency medical service 

(EMS) response characteristics associated with EMS activations for asthma and chronic 

obstructive pulmonary disease (COPD) exacerbations in the US. 

Methods: Using a nationwide set of out-of-hospital patient care report data from 2018 to 

2019, we analyzed 9-1-1 EMS activations where asthma/COPD exacerbation was indicated 

by symptom, impression, or treatment provided. We excluded patients with ages less than 

2 years or unknown, nonemergency transports, and encounters with any indication of 

anaphylaxis. Demographic, clinical, and EMS response characteristics were described for 

pediatric and adult patients with asthma/COPD exacerbations. 

Results: A total of 1,336,988 asthma/COPD exacerbations were included, comprising 5% of 

qualifying 9-1-1 scene activations from 2018 to 2019. Most patients were adults (96%). 

Most adult patients were female (55%), whereas most pediatric patients were male (58%). 

Most activations occurred in urban settings (82%), particularly in pediatric patients (90%). 

Most asthma/COPD exacerbations were managed by advanced life support units (94%). 

Inhaled bronchodilators and systemic corticosteroid therapy were administered to 75% 

and 14% of all patients, respectively. Adults more often had oxygen saturation <92% (43% 

vs 20% of pediatric patients) and were more often treated with assisted ventilation (9% vs 

1%). 

Conclusion: In this large nationwide sample of 9-1-1 activations treated and transported 

by EMS, 5% were for asthma/COPD exacerbation. Future work should focus on evidence-

based standardization of EMS protocols and practice for asthma/COPD exacerbations to 

improve the quality of EMS care. 

Copyright © 2022 American College of Emergency Physicians. Published by Elsevier Inc. All 

rights reserved. 

SUPPLEMENTARY INFO 

MeSH terms, Substancesexpand 

FULL TEXT LINKS 

 

Proceed to details  

https://doi.org/10.1016/j.annemergmed.2022.10.013
https://pubmed.ncbi.nlm.nih.gov/36669918/
https://linkinghub.elsevier.com/retrieve/pii/S0196-0644(22)01195-7
https://libkey.io/libraries/2561/pmid/36669918


Cite 

  

Share 

41 

Review 

  

J Clin Periodontol 

•  

•  

•  

. 2023 Jun;50(6):842-887. 

 doi: 10.1111/jcpe.13767. Epub 2023 Feb 5. 

The association between respiratory 
diseases and periodontitis: A systematic 
review and meta-analysis 
Ana Molina 1, Olivier Huck 2 3, David Herrera 1, Eduardo Montero 1 

Affiliations expand 

• PMID: 36606394 

  

• DOI: 10.1111/jcpe.13767 

Abstract 

Aim: To evaluate (1) whether periodontitis has an influence on the prevalence/incidence of 

respiratory diseases (chronic obstructive pulmonary disease [COPD], asthma, community-

acquired pneumonia [CAP], obstructive sleep apnoea [OSA] and COVID-19), and (2) what is 

the impact of periodontal therapy on the onset or progression of respiratory diseases. 

Materials and methods: An electronic search was performed on Pubmed, Cochrane 

Library and Scopus databases up to October 2021, to identify studies answering the PECOS 

and PICOS questions. 

Results: Seventy-five articles were selected. Meta-analyses identified statistically significant 

associations of periodontitis with COPD (nstudies = 12, odds ratio [OR] = 1.28, 95% 

confidence interval [CI] [1.16; 1.42], p < .001), and OSA (ns = 6, OR = 1.65, 95% CI [1.21; 

2.25], p = .001), but not for asthma (ns = 9, OR = 1.53, 95% CI [0.82; 2.86], p = .181). For 

acute conditions, two studies were found for CAP, while for COVID-19, significant 
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associations were found for the need of assisted ventilation (ns = 2, OR = 6.24, 95% CI 

[2.78; 13.99], p < .001) and COVID-related mortality (ns = 3, OR = 2.26, 95% CI [1.36, 3.77], 

p = .002). Only four intervention studies were found, showing positive effects of 

periodontal treatment on COPD, asthma and CAP. 

Conclusions: A positive association between periodontitis and COPD, OSA and COVID-19 

complications has been found, while there is a lack of intervention studies. 

Keywords: COVID-19; chronic obstructive pulmonary disease; community-acquired 

pneumonia; obstructive sleep apnoea; periodontitis. 

© 2023 The Authors. Journal of Clinical Periodontology published by John Wiley & Sons 
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Abstract 

Millions of people worldwide have chronic obstructive pulmonary disease (COPD), and one 

of the most common and troublesome symptoms that must be managed is fatigue. While 

there are existing interventions to address COPD-related fatigue, not all patients 

experience benefit. A better understanding of the factors associated with COPD-fatigue 

could elucidate new approaches to address COPD-related fatigue, thereby offering relief to 

a greater number of patients. The purpose of this review was to identify the physiologic, 

psychologic, and situational factors associated with COPD-related fatigue. A total of four 

databases, PubMed, CINAHL, Scopus, and Google Scholar, were searched. Those that were 

peer reviewed, in English, and published between 2000 and 2021, were included in the 

review. A total of 25 articles were included in this scoping review. The following factors 

were related to fatigue in COPD: dyspnea, pain, anxiety, depression, and sleep. Fatigue is a 

debilitating symptom with factors influential to the symptom and outcomes. Research is 

indicated to explore targeted and personalized interventions addressing the factors related 

to fatigue to mitigate this widespread symptom. 

Keywords: chronic obstructive pulmonary disease; correlate; fatigue; review. 
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Abstract 

Purpose: The coexistence of obstructive sleep apnea (OSA) and chronic obstructive 

pulmonary disease (COPD) is known as "overlap syndrome" (OS). Patients with OS are 

usually older than patients with OSA alone, suffer from more profound oxygen 

desaturation during the obstructive events often accompanied by sustained nocturnal 

hypoventilation. Although oxygen-enriched positive airway pressure (PAP) is the treatment 

of choice in these patients, this therapy is often poorly tolerated particularly by the elderly. 

The aim of this study was to assess the usefulness of nocturnal oxygen therapy via nasal 

high flow (NHF-OT) as a possible alternative to PAP in patients with OS. 

Methods: Patients > 65 years old with OS and nocturnal respiratory failure (time spent 

below SaO2 90% (T90) > 30%) had cardio-respiratory monitoring performed at baseline, 

during NHF-OT, or during conventional oxygen therapy (COT). 

Results: A total of 40 patients were enrolled in the study. NHF-OT significantly reduced the 

apnea-hypopnea index (AHI) in all patients compared to baseline and COT. The mean basal 

AHI was 25.4 ± 8.6. During COT and NHF-OT, the AHI was 19.4 ± 7 and 5.4 ± 4.6, 

respectively (P < 0.001) and 19 patients reached an AHI < 5 during NHF-OT. The mean 

nocturnal SaO2% was 86.2 ± 2.6 at baseline and at equivalent FiO2 it significantly increased 

to 91.8 ± 2.4 during COT and to 93.9 ± 2.5 during NHF-OT (P < 0.001). The T90% was 48.7 

± 20.1 at baseline, 16.8 ± 11.7 during COT, and 8.8 ± 8.0 during NHF-OT (P < 0.001). 

Conclusions: In elderly patients with OS, nocturnal treatment with NHF-OT significantly 

reduces obstructive episodes and improves oxygenation. As the treatment is generally well 

tolerated compared to PAP, NHF-OT may be a possible alternative therapy in this 

subgroup of patients. 
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Abstract 

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

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

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

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

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

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

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

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

images, prevalent chronic diseases and potential confounders in two observational 

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

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

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

multinomial logistic regression. 

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

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

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

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

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

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

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

Reykjavik. 

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

similarly associated with increased mortality compared with several common chronic 

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

themselves. 
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Abstract 

Aims: This systematic review and meta-analysis aimed to evaluate the effects of home-

based telehealth compared with usual care on six-minute walking distance (6MWD), 

health-related quality of life, anxiety and depression in patients with chronic obstructive 

pulmonary disease. 

Methods: We identified randomized controlled trials through a systematic multidatabase 

search. Titles and abstracts were assessed for relevance. Two authors independently 

extracted data and assessed the risk of bias and quality of evidence. Meta-analyses were 

conducted using Review Manager and Stata. 

Results: We included 32 randomized controlled trials (n = 5232). Devices used for home-

based telehealth interventions included telephones, videos, and combined devices. The 

quality of the evidence was downgraded due to high risk of bias, imprecision, and 

inconsistency. Home-based telehealth significantly increased 6MWD by 35 m (SD = 30.42) 

and reduced symptom burden by 3 points (SD = -2.30) on the COPD assessment test 

compared with usual care. However, no significant differences in anxiety and depression 

were noted between the home-based telehealth group and the standard care group. In 

subgroup analysis, home-based telehealth significantly improved 6MWD and health status 

after 6-12 months and >12 months. 

Conclusion: Low quality evidence showed that home-based telehealth interventions 

reduce symptom burden and increase walking distance to a clinically meaningful extent in 

patients with COPD. However, no effects on depression and anxiety were observed. 

Keywords: chronic obstructive; meta-analysis; pulmonary disease; systematic review; 

telehealth. 
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Abstract 

Objectives: People with advanced chronic obstructive pulmonary disease (COPD) are 

frequently hospitalized, reporting high physical, psychological and spiritual suffering. 
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Existing research focused on discrete aspects of hospitalization, such as care or treatment, 

yet lacks a complete picture of the phenomenon. The aim of this study is to understand 

the lived experience of hospitalization in people with advanced COPD. 

Methods: A qualitative, descriptive phenomenological approach was employed to study 

the phenomenon of hospitalization for people with advanced COPD. Unstructured 

interviews were conducted during hospitalization at a tertiary care hospital in India, in 

2017, audio-recorded, and then transcribed. Giorgi's descriptive phenomenological 

analysis method guided the analysis. 

Results: Fifteen people with advanced COPD participated. Emergency admissions were 

common because of acute breathlessness, leading to repeated hospitalizations. 

Hospitalization gave a sense of safety but, despite this, people preferred to avoid 

hospitalization. Care influenced trust in hospitalization and both shaped the experience of 

hospitalization. Multi-dimensional suffering was central to the experience and was 

described across physical, psychological and spiritual domains. 

Discussion: Hospitalization was identified largely as a negative experience due to the 

perception of continued suffering. Integrating palliative care into the routine care of 

people with advanced COPD may enable improvements in care. 

Keywords: acute breathlessness; advanced COPD; phenomenology; qualitative study; 

repeated hospitalization. 
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Abstract 

Objective: To review the 2020 Global Initiative for Chronic Obstructive Lung Disease 

(GOLD) report recommendations and create an algorithm to assist clinicians in determining 

which chronic obstructive pulmonary disease (COPD) patients qualify for inhaled 

corticosteroid (ICS) de-escalation. Data Sources: A literature search of MEDLINE/PubMed 

from 2002 to August 2021 was conducted using the search terms inhaled corticosteroids, 

chronic obstructive pulmonary disease, and de-escalation and review of the reference lists 

of identified articles for pertinent citations. Study Selection and Data 

Extraction: Relevant studies and articles were included if they focused on the utilization of 

ICS in COPD. Data Synthesis: The 2020 GOLD report only recommends triple therapy with 

ICS, long acting beta agonists, and long acting muscarinic antagonists for patients with 

frequent exacerbations, frequent hospitalizations, or elevated blood eosinophil counts. 

Despite this clear framework, patients are prescribed ICS without these characteristics. 

Available evidence suggests that these patients can be de-escalated from ICS therapy 

without concern for worsening lung function or exacerbations. Relevance to Patient Care 

and Clinical Practice: Patients with COPD may be experiencing more risk than benefit on 

ICS therapy. Clinicians should be knowledgeable on how to evaluate patient therapy for 
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appropriateness and know how to safely deprescribe ICS given their limited efficacy in 

many COPD patients. Conclusion: There remains no specific guidance on how to de-

escalate patients off an ICS when the therapy is not indicated. Use of clinical evidence with 

stepwise algorithms can be models to approach de-escalation of ICS in patients with 

COPD. 

Keywords: chronic obstructive pulmonary disease; de-escalation; deprescribing; inhaled 

corticosteroids; medication optimization. 
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Abstract 

Background: Data about long-term prognosis after hospitalisation of elderly multimorbid 

patients remains scarce. 

Objectives: Evaluate medium and long-term prognosis in hospitalised patients older than 

75 years of age with multimorbidity. Explore the impact of gender, age, frailty, physical 

dependence, and chronic diseases on mortality over a seven-year period. 

Methods: We included prospectively all patients hospitalised for medical reasons over 75 

years of age with two or more chronic illnesses in a specialised ward. Data on chronic 

diseases were collected using the Charlson comorbidity index and a questionnaire for 

disorders not included in this index. Demographic characteristics, Clinical Frailty Scale, 

Barthel index, and complications during hospitalisation were collected. 

Results: 514 patients (46% males) with a mean age of 85 (± 5) years were included. The 

median follow-up was 755 days (interquartile range 25-75%: 76-1,342). Mortality ranged 

from 44% to 68%, 82% and 91% at one, three, five, and seven years. At inclusion, men were 

slightly younger and with lower levels of physical impairment. Nevertheless, in the 

multivariate analysis, men had higher mortality (p<0.001; H.R.:1.43; 95% C.I.95%:1.16-1.75). 

Age, Clinical Frailty Scale, Barthel, and Charlson indexes were significant predictors in the 

univariate and multivariate analysis (all p<0.001). Dementia and neoplastic diseases were 

statistically significant in the unadjusted but not the adjusted model. In a cluster analysis, 

three patterns of patients were identified, with increasing significant mortality differences 

between them (p<0.001; H.R.:1.67; 95% CI: 1.49-1.88). 

Conclusions: In our cohort, individual diseases had a limited predictive prognostic 

capacity, while the combination of chronic illness, frailty, and physical dependence were 

independent predictors of survival. 
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Abstract 

Objective: Individuals with Type 2 Diabetes are likely to experience multimorbidity and 

accumulate multiple chronic conditions over their life. We aimed to identify causes of 

death and chronic conditions at the time of death in a population-based cohort, and to 

analyze variations in the presence of diabetes at the time of death overall and across 

income and immigrant status. 

Research design and methods: We conducted a retrospective cohort study of 2,199,801 

adult deaths from 1992 to 2017 in Ontario, Canada. We calculated the proportion of 

decedents with chronic conditions at time of death and causes of death. The risk of 

diabetes at the time of death was modeled across sociodemographic variables with a log 

binomial regression adjusting for sex, age, immigrant status, area-level income. 

comorbiditiesand time. 

Results: The leading causes of death in the cohort were cardiovascular and cancer. 

Decedents with diabetes had a higher prevalence of most chronic conditions than 

decedents without diabetes, including hypertension, osteo and other arthritis, chronic 

coronary syndrome, mood disorder, and congestive heart failure. The risk of diabetes at 

the time of death was 19% higher in immigrants (95%CI 1.18-1.20) and 15% higher in 

refugees (95%CI 1.12-1.18) compared to long-term residents, and 19% higher in the lowest 

income quintile (95%CI 1.18-1.20) relative to the highest income quintile, after adjusting 

for other covariates. 

Conclusions: Individuals with diabetes have a greater multimorbidity burden at the time of 

death, underscoring the importance of multiple chronic disease management among those 

living with diabetes and further considerations of the social determinants of health. 

Keywords: Chronic conditions; Immigrants; Mortality; Multimorbidity; Socioeconomic 

status. 
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Abstract 

Objective: To explore if patient characteristics (pre-existing comorbidity, age, sex, and 

illness severity) modify the effect of physical rehabilitation (intervention vs control) for the 

coprimary outcomes health-related quality of life (HRQoL) and objective physical 

performance using pooled individual patient data from randomized controlled trials (RCTs). 
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Data sources: Data of individual patients from four critical care physical rehabilitation 

RCTs. 

Study selection: Eligible trials were identified from a published systematic review. 

Data extraction: Data sharing agreements were executed permitting transfer of 

anonymized data of individual patients from four trials to form one large, combined 

dataset. The pooled trial data were analyzed with linear mixed models fitted with fixed 

effects for treatment group, time, and trial. 

Data synthesis: Four trials contributed data resulting in a combined total of 810 patients 

(intervention n = 403, control n = 407). After receiving trial rehabilitation interventions, 

patients with two or more comorbidities had HRQoL scores that were significantly higher 

and exceeded the minimal important difference at 3 and 6 months compared with the 

similarly comorbid control group (based on the Physical Component Summary score (Wald 

test p = 0.041). Patients with one or no comorbidities who received intervention had no 

HRQoL outcome differences at 3 and 6 months when compared with similarly comorbid 

control patients. No patient characteristic modified the physical performance outcome in 

patients who received physical rehabilitation. 

Conclusions: The identification of a target group with two or more comorbidities who 

derived benefits from the trial interventions is an important finding and provides direction 

for future investigations into the effect of rehabilitation. The multimorbid post-ICU 

population may be a select population for future prospective investigations into the effect 

of physical rehabilitation. 
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Abstract 

Background: Physical exercise is effective at attenuating ageing-related physical decline in 

general, but evidence of its benefits for older adults in residential care, who often have 

functional dependency, multimorbidity, and polypharmacy, is inconclusive. We aimed to 

establish the effects of exercise interventions on the physical function of this population. 

Methods: For this systematic review and network meta-analysis, we searched PubMed, 

Web of Science, Cochrane Library, Rehabilitation & Sports Medicine Source, and 

SPORTDiscus to identify randomised controlled trials assessing the effects of exercise 

interventions (vs usual care) on physical function (ie, functional independence, physical 

performance, and other related measures, such as muscle strength, balance, or flexibility) in 
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adults aged 60 years or older living in residential care. Relevant studies published in 

English or Spanish up to Jan 12, 2023, were included in the systematic review. The quality 

of studies was assessed using the Tool for the Assessment of Study Quality and Reporting 

in Exercise (TESTEX) score. A network meta-analysis was performed for physical function-

related outcomes reported in at least ten studies, with subanalyses for specific intervention 

(ie, exercise type, training volume, and study duration) and participant (eg, having 

cognitive impairment or dementia, pre-frail or frail status, and being functionally 

dependent) characteristics. The study protocol was registered on PROSPERO 

(CRD42021247809). 

Findings: 147 studies (11 609 participants, with mean ages ranging from 67 years [SD 9] to 

92 years [2]) were included in the systematic review, and were rated as having overall good 

quality (median TESTEX score 9 [range 3-14]). In the meta-analysis (including 105 studies, 

n=7759 participants), exercise interventions were associated with significantly improved 

overall physical function, with a standardised mean difference [SMD] of 0·13 (95% credible 

interval [CrI] 0·04-0·21), which was confirmed in all analysed subpopulations. The strongest 

association was observed with 110-225 min per week of exercise, and the greatest 

improvements were observed with 170 min per week (SMD 0·36 [95% CrI 0·20-0·52]). No 

significant differences were found between exercise types. Subanalyses showed significant 

improvements for almost all analysed physical function-related outcomes (Barthel index, 

five-times sit-to-stand test, 30-s sit-to-stand test, knee extension, hand grip strength, bicep 

curl strength, Short Physical Performance Battery, 6-min walking test, walking speed, Berg 

balance scale, and sit-and-reach test). Large heterogeneity was found between and within 

studies in terms of population and intervention characteristics. 

Interpretation: Exercise interventions are associated with improved physical function in 

older adults in residential care, and should, therefore, be routinely promoted in long-term 

care facilities. 

Funding: None. 

Translation: For the Spanish translation of the abstract see Supplementary Materials 

section. 

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an Open Access article 

under the CC BY-NC-ND 4.0 license. Published by Elsevier Ltd.. All rights reserved. 
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Abstract 

Background: Little is known about the effect of lifestyle factors on cognitive decline 

related to cardiometabolic multimorbidity. We aimed to examine the association between 

cardiometabolic multimorbidity and cognitive decline, and the role of lifestyle factors in 

this association. 

Methods: We did a pooled multi-cohort study using pooled data from four cohort studies 

(the Health and Retirement Study; the English Longitudinal Study of Ageing; the Survey of 

Health, Ageing and Retirement in Europe; and the China Health and Retirement 

Longitudinal Study) across 14 countries. Eligible participants were age 50 years and older, 

and those who were missing information on exposure and outcomes, or who had been 

diagnosed with dementia or Parkinson's disease, were excluded. Cardiometabolic 

multimorbidity was defined as the co-occurrence of two or three cardiometabolic diseases, 

including diabetes, heart disease, and stroke. The primary outcome of cognitive function 

was measured in three domains, on the basis of the mean and SD of the corresponding 

tests: memory, numeracy, and orientation, in all participants with available data. A global 

cognitive score was created by summing the individual scores. 

Findings: The final sample consisted of 160 147 individuals across all four studies (73 846 

[46·1%] men and 86 301 [53·9%] women) and participants had a mean age of 67·49 years 

(SD 10·43). An increasing number of cardiometabolic diseases was dose-dependently 

associated with the decline in cognitive function score (one disease, β=-0·15 [95% CI -0·17 
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to -0·13]; two diseases, β=-0·37 [-0·40 to -0·34]; three diseases, β=-0·57 [-0·64 to -0·50]), 

with comorbid diabetes and stroke (β=-0·23 [-0·29 to -0·17]) contributing most strongly to 

cardiometabolic disease-associated cognitive decline. Cognitive decline associated with 

cardiometabolic disease was accelerated with physical inactivity (one cardiometablic 

disease, p=0·020; two cardiometablic diseases, p=0·42; and three cardiometablic diseases, 

p=0·24), excessive alcohol use (one cardiometablic disease, p=0·016; two cardiometablic 

diseases, p=0·65; and three cardiometablic diseases, p=0·50), and the higher number of 

unhealthy lifestyle factors (one cardiometablic disease, p=0·79; two cardiometablic 

diseases, p=0·0050; and three cardiometablic diseases, p=0·888). 

Interpretation: These findings indicated a targeted approach for simultaneously 

developing preventative interventions on lifestyles and integrated treatment for 

cardiometabolic comorbidities to delay cognitive decline in older people. 

Funding: Major Project of the National Social Science Fund of China, National Natural 

Science Foundation of China, China Medical Board, and Young Elite Scientists Sponsorship 

Program by CAST. 

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an Open Access article 
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Abstract 

Background: People with multiple health conditions are more likely to have poorer health 

outcomes and greater care and service needs; a reliable measure of multimorbidity would 

inform management strategies and resource allocation. 

Aim: To develop and validate a modified version of the Cambridge Multimorbidity Score in 

an extended age range, using clinical terms that are routinely used in electronic health 

records across the world (Systematized Nomenclature of Medicine - Clinical Terms, 

SNOMED CT). 

Design and setting: Observational study using diagnosis and prescriptions data from an 

English primary care sentinel surveillance network between 2014 and 2019. 

Method: In this study new variables describing 37 health conditions were curated and the 

associations modelled between these and 1-year mortality risk using the Cox proportional 

hazard model in a development dataset (n = 300 000). Two simplified models were then 

developed - a 20-condition model as per the original Cambridge Multimorbidity Score and 

a variable reduction model using backward elimination with Akaike information criterion as 
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the stopping criterion. The results were compared and validated for 1-year mortality in a 

synchronous validation dataset (n = 150 000), and for 1-year and 5-year mortality in an 

asynchronous validation dataset (n = 150 000). 

Results: The final variable reduction model retained 21 conditions, and the conditions 

mostly overlapped with those in the 20-condition model. The model performed similarly to 

the 37- and 20-condition models, showing high discrimination and good calibration 

following recalibration. 

Conclusion: This modified version of the Cambridge Multimorbidity Score allows reliable 

estimation using clinical terms that can be applied internationally across multiple 

healthcare settings. 

Keywords: Systematized Nomenclature of Medicine–Clinical Terms; general practice; 

medical record systems, computerised; mortality; multimorbidity; population surveillance. 
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Abstract 

Objective: Prior studies have reported that heart failure typically affects elderly, 

multimorbid and socioeconomically deprived men. Women with heart failure are generally 

older, have a higher EF (ejection fraction) and have more heart failure-related symptoms 

than men. This study explored the disparities in the prevalence of heart failure between 

men and women in relation to age, multimorbidity level and socioeconomic status of the 

population in southern Sweden. 

Design: A register-based, cross-sectional cohort study.Setting and subjects: The 

inhabitants from 20 years of age onwards (N = 981,383) living in southern Sweden in 

2015.Main outcome measure: Prevalence and mean probability of having heart failure in 

both genders. CNI (Care Need Index) percentiles depend on the socioeconomic status of 

their listed primary healthcare centres. 

Results: Men had a higher OR for HF - 1.70 (95% CI 1.65-1.75) - than women. The 

probability of men having heart failure increased significantly compared to women with 

advancing age and multimorbidity levels. At all CNI levels, the multimorbid patients had a 
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higher prevalence of heart failure in men than in women. The disparity in the mean 

probability of heart failure between the most affluent and deprived CNI percentile was 

more apparent in women compared to men, especially from 80 years. 

Conclusions: The prevalence of heart failure differs significantly between the genders. Men 

had an increasing mean probability of heart failure with advancing age and multimorbidity 

level compared to women. Socioeconomic deprivation was more strongly associated with 

heart failure in women than in men. The probability of having heart failure differs between 

the genders in several aspects.Key PointsIndependently of socioeconomic status, men had 

a higher prevalence of heart failure than women among the multimorbid patients.The 

mean probability of men having heart failure increased significantly compared to women 

with advancing age and multimorbidity level.Socioeconomic status was more strongly 

associated with heart failure in women than in men. 

Keywords: Heart failure (HF); multimorbidity (MM); prevalence; primary health care; 

probability. 
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Abstract 

This study aimed to review and quantify the association between overweight and obesity in 

the risk of multimorbidity among the general population. We conducted a systematic 

review and meta-analysis in the databases of Pubmed, Lilacs, Web of Science, Scopus, and 

Embase. We included cohort studies that assessed the association between overweight 

and/or obesity with the risk of multimorbidity. The Newcastle-Ottawa assessed the studies' 

individual quality. A random-effect model meta-analysis was performed to evaluate the 

association between overweight and obesity with the relative risk (RR) of multimorbidity; 

the I2 test evaluated heterogeneity. After excluding duplicates, we found 1.655 manuscripts, 

of which eight met the inclusion criteria. Of these, seven (87.5%) evidenced an increased 

risk of multimorbidity among subjects with overweight and/or obesity. Overall, we 

observed an increased risk of multimorbidity among subjects with overweight (RR: 1.26; 

CI95%: 1.12; 1.40, I2 = 98%) and obesity (RR: 1.99; CI95%: 1.45;2.72, I2 = 99%) compared to 

normal weight. According to the I2 test, the heterogeneities of the meta-analyses were 

high. The Newcastle-Ottawa scale showed that all studies were classified as high quality. 

Further longitudinal studies are needed, including different populations and stratifications 

by sex, age, and other variables. 

Keywords: chronic diseases; meta-analysis; multimorbidity; obesity. 
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Abstract 

Escape: Evaluation of a patient-centred biopsychosocial blended collaborative care 

pathway for the treatment of multimorbid elderly patients. 

Therapeutic area: Healthcare interventions for the management of older patients with 

multiple morbidities. 

Aims: Multi-morbidity treatment is an increasing challenge for healthcare systems in 

ageing societies. This comprehensive cohort study with embedded randomized controlled 

trial tests an integrated biopsychosocial care model for multimorbid elderly patients. 

Hypothesis: A holistic, patient-centred pro-active 9-month intervention based on the 

blended collaborative care (BCC) approach and enhanced by information and 

communication technologies can improve health-related quality of life (HRQoL) and 

disease outcomes as compared with usual care at 9 months. 

Methods: Across six European countries, ESCAPE is recruiting patients with heart failure, 

mental distress/disorder plus ≥2 medical co-morbidities into an observational cohort 

study. Within the cohort study, 300 patients will be included in a randomized controlled 

assessor-blinded two-arm parallel group interventional clinical trial (RCT). In the 

intervention, trained care managers (CMs) regularly support patients and informal carers in 

managing their multiple health problems. Supervised by a clinical specialist team, CMs 

remotely support patients in implementing the treatment plan-customized to the patients' 

individual needs and preferences-into their daily lives and liaise with patients' healthcare 

providers. An eHealth platform with an integrated patient registry guides the intervention 

and helps to empower patients and informal carers. HRQoL measured with the EQ-5D-5L 

as primary endpoint, and secondary outcomes, that is, medical and patient-reported 

outcomes, healthcare costs, cost-effectiveness, and informal carer burden, will be assessed 

at 9 and ≥18 months. 

Conclusions: If proven effective, the ESCAPE BCC intervention can be implemented in 

routine care for older patients with multiple morbidities across the participating countries 

and beyond. 

Keywords: Blended collaborative care; Depression; Heart failure; Multi-morbidity; 

Multinational trial; Psychological distress; Quality of life. 
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Abstract 

Background: Multimorbidity poses an immense burden on the healthcare systems 

globally, whereas the management strategies and guidelines for multimorbidity are poorly 

established. We aim to synthesize current evidence on interventions and management of 

multimorbidity. 

Methods: We searched four electronic databases (PubMed, Embase, Web of Science, and 

the Cochrane Database of Systematic Reviews). Systematic reviews (SRs) on interventions 

or management of multimorbidity were included and evaluated. The methodological 

quality of each SR was assessed by the AMSTAR-2 tool, and the quality of evidence on the 

effectiveness of interventions was assessed by the grading of recommendations 

assessment, development and evaluation (GRADE) system. 

Results: A total of 30 SRs (464 unique underlying studies) were included, including 20 SRs 

of interventions and 10 SRs summarizing evidence on management of multimorbidity. Four 

categories of interventions were identified: patient-level interventions, provider-level 

interventions, organization-level interventions, and combined interventions (combining the 

aforementioned two or three- level components). The outcomes were categorized into six 

types: physical conditions/outcomes, mental conditions/outcomes, psychosocial 

outcomes/general health, healthcare utilization and costs, patients' behaviors, and care 

process outcomes. Combined interventions (with patient-level and provider-level 

components) were more effective in promoting physical conditions/outcomes, while 

patient-level interventions were more effective in promoting mental conditions/outcomes 

and psychosocial outcomes/general health. As for healthcare utilization and care process 

outcomes, organization-level and combined interventions (with organization-level 

components) were more effective. The challenges in the management of multimorbidity at 

the patient, provider and organizational levels were also summarized. 
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Conclusion: Combined interventions for multimorbidity at different levels would be 

favored to promote different types of health outcomes. Challenges exist in the 

management at the patient, provider, and organization levels. Therefore, a holistic and 

integrated approach of patient-, provider- and organization- level interventions is required 

to address the challenges and optimize care of patients with multimorbidity. 

Keywords: Health outcome; Intervention; Management; Multimorbidity; Systematic review. 
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Abstract 

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

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

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

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

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

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

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

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

images, prevalent chronic diseases and potential confounders in two observational 

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

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

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

multinomial logistic regression. 

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

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

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

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

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

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

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

Reykjavik. 

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

similarly associated with increased mortality compared with several common chronic 

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

themselves. 

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

© Author(s) (or their employer(s)) 2023. No commercial re-use. See rights and permissions. 

Published by BMJ. 

Conflict of interest statement 

https://doi.org/10.1136/thoraxjnl-2021-218315


Competing interests: JLS reports personal fees for consultancy from Apneo Therapeutics 

and Decimal.health, outside the submitted work. At the time of publication, JLS was 

employed by Vertex Pharmaceuticals. MN reports personal fees for consultancy from 

Daiichi Sankyo and AstraZeneca; honoraria from Roche; and grants from Merck, 

AstraZeneca, Canon Medical Systems and NIH (R01CA203636, U01CA209414, 

R01HL111024), outside the submitted work. HH reports grants from Canon Medical System 

Inc. and Konica-Minolta Inc., personal fees for consultancy from Mitsubishi Chemical Inc. 

and personal fees for advisory board work from Canon Medical System Inc., outside the 

submitted work. JM reports fees to her institution on her behalf for guest 

lecture/consultant outside the submitted work from Merck. GMH reports personal fees 

from Genentech, Boehringer Ingelheim, The Gerson Lehrman Group and Mitsubishi 

Chemical, outside the submitted work. 

SUPPLEMENTARY INFO 

Publication types, MeSH terms, Grant supportexpand 

FULL TEXT LINKS 

 

 

 

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

 

1 

Allergol Int 

•  

•  

•  

. 2023 Jun 1;S1323-8930(23)00048-5. 

 doi: 10.1016/j.alit.2023.05.004. Online ahead of print. 

Bronchodilator response using 
oscillometry to detect uncontrolled 
asthma 
Hiromasa Nakayasu 1, Toshihiro Shirai 2, Keita Hirai 3, Taisuke Akamatsu 1, Yoshihiro Kitahara 1 

Affiliations expand 

https://pubmed.ncbi.nlm.nih.gov/37270394/
https://pubmed.ncbi.nlm.nih.gov/37270394/
https://pubmed.ncbi.nlm.nih.gov/37270394/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Nakayasu+H&cauthor_id=37270394
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Shirai+T&cauthor_id=37270394
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Hirai+K&cauthor_id=37270394
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Akamatsu+T&cauthor_id=37270394
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kitahara+Y&cauthor_id=37270394
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-1
https://thorax.bmj.com/lookup/pmidlookup?view=long&pmid=35777957
https://libkey.io/libraries/2561/pmid/35777957


• PMID: 37270394 

  

• DOI: 10.1016/j.alit.2023.05.004 

No abstract available 

SUPPLEMENTARY INFO 

Publication typesexpand 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

2 

Respir Res 

•  

•  

•  

. 2023 Jun 2;24(1):147. 

 doi: 10.1186/s12931-023-02437-y. 

Economic impact of a more extensive 
use of FENO testing on the Italian 
population with asthma 
Carla Rognoni 1, Carlo Milano 2, Enrico Heffler 3 4, Matteo Bonini 5, Luisa Brussino 6, Giovanna 

Elisiana Carpagnano 7, Fabio Luigi Massimo Ricciardolo 8 9, Francesco Costa 2, Patrizio 

Armeni 2 

Affiliations expand 

• PMID: 37268938 

  

• DOI: 10.1186/s12931-023-02437-y 

https://doi.org/10.1016/j.alit.2023.05.004
https://pubmed.ncbi.nlm.nih.gov/37270394/
https://pubmed.ncbi.nlm.nih.gov/37268938/
https://pubmed.ncbi.nlm.nih.gov/37268938/
https://pubmed.ncbi.nlm.nih.gov/37268938/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Rognoni+C&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Milano+C&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Heffler+E&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bonini+M&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Brussino+L&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Carpagnano+GE&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Carpagnano+GE&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Ricciardolo+FLM&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Costa+F&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Armeni+P&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Armeni+P&cauthor_id=37268938
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-2
https://doi.org/10.1186/s12931-023-02437-y
https://libkey.io/libraries/2561/pmid/37270394


Free article 

Abstract 

Background: Asthma is a common chronic inflammatory airway affecting over 260 million 

people worldwide, and characterized, in the large majority of cases, by the so-called "type 

2 inflammation". Fractional exhaled nitric oxide (FENO) testing is noninvasive point-of-care 

tool to assess type 2 inflammation and therefore improve asthma management. It has 

been suggested to determine eligibility for a specific biologic therapy and predict 

likelihood to respond. The aim of this study was to estimate the overall economic impact 

of an extensive use of FENO testing on the Italian population with asthma, including extra 

costs of testing and savings generated by more appropriate prescriptions, increased 

adherence and lower frequency of exacerbations. 

Methods: A cost of illness analysis was firstly performed to estimate the yearly economic 

burden from the National Healthcare Service (NHS) perspective in Italy of the management 

of asthmatic patients with standard of care (SOC) according to the application of GINA 

(Global Initiative for Asthma) guidelines; then, we evaluated the changes in the economic 

burden in patient management by introducing FENO testing into clinical practice. The cost 

items considered were: visits/exams, exacerbations, drugs, management of adverse events 

caused by short-term oral corticosteroids use. Efficacy of FeNO test and SOC is based on 

literature evidence. Costs refer to published data or Diagnosis Related Group/outpatient 

tariffs. 

Results: Considering one asthma visit every 6 months, the total yearly cost for the 

management of patients with asthma in Italy is 1,599,217,876€ (409.07€ per patient), while 

for FENO testing strategy this figure is 1,395,029,747€ (356.84€ per patient). An increased 

utilization rate of FENO testing from 50 to 100% of patients may lead to savings for the NHS 

from about 102 to 204 million € compared to SOC. 

Conclusions: Our study showed that FeNO testing strategy may improve the management 

of asthmatic patients leading to significant savings for the NHS. 

Keywords: Asthma; Burden; Cost of illness; Fractional exhaled nitric oxide testing. 
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Abstract 

Objective: To investigate the role of V/P SPECT/CT and HRCT quantitative parameters in 

evaluating COPD and asthma disease severity, airway obstructivity-grade, ventilation and 

perfusion distribution patterns, airway remodeling, and lung parenchymal changes. 

Method: Fifty-three subjects who underwent V/P SPECT/CT, HRCT, and pulmonary 

function tests (PFTs) were included. Preserved lung ventilation (PLVF), perfusion function 

(PLPF), airway obstructivity-grade (OG), proportion of anatomical volume, ventilation and 

perfusion contribution of each lobe, and V/P distribution patterns were evaluated using 

V/P SPECT/CT. The quantitative parameters of HRCT included CT bronchial and CT 
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pulmonary function parameters. In addition, the correlation and difference of V/P 

SPECT/CT-, HRCT-, and PFT-related parameters were compared. 

Results: There was a statistically significant difference between severe asthma and severe-

very severe COPD in CT bronchial parameters, like WA, LA and AA, in the lung segment 

airways (P < 0.05). CT bronchial parameters, like as WT and WA, were statistically 

significant (p < 0.05) among asthma patients. The EI of severe-very severe COPD was 

different from that of the disease severity groups in asthma patients (P < 0.05). The airway 

obstructivity-grade, PLVF and PLPF differed significantly among the severe-very severe 

COPD and mild-moderate asthma patients (P < 0.05). And the PLPF was statistically 

significant among the disease severity groups in asthma and COPD (P < 0.05). OG and 

PLVF, PLPF, and PFT parameters were significantly correlated, with the FEV1 correlation 

being the most significant (r = - 0.901, r = 0.915, and r = 0.836, respectively; P < 0.01). 

There was a strong negative correlation between OG and PLVF (r = - 0.945) and OG and 

PLPF (r = - 0.853) and a strong positive correlation between PLPF and PLVF (r = 0.872). In 

addition, OG, PLVF, and PLPF were moderately to strongly correlated with CT lung function 

parameters (r = - 0.673 to - 0.839; P < 0.01), while lowly to moderately correlated with 

most CT bronchial parameters (r = - 0.366 to - 0.663, P < 0.01). There were three different 

V/P distribution patterns, including matched, mismatched, and reverse mismatched 

patterns. Last, the CT volume overestimated the contribution in the upper lobes and 

underestimated the lower lobes' contribution to overall function. 

Conclusions: Quantitative assessment of ventilation and perfusion abnormalities and the 

degree of pulmonary functional loss by V/P SPECT/CT shows promise as an objective 

measure to assess the severity of disease and lung function to guide localized treatments. 

There are differences between HRCT parameters and SPECT/CT parameters among the 

disease severity groups in asthma and COPD, which may enhance, to some extent, the 

understanding of complex physiological mechanisms in asthma and COPD. 

Keywords: Airway remodeling; HRCT; Quantitative analysis; Regional function; 

Ventilation/perfusion SPECT/CT. 
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Abstract 

Background: Phenotypes of adult asthma have been identified in previous studies but 

rarely in population-based settings. 

Objective: To identify clusters of adult-onset asthma, in a Finnish population-based study 

on subjects born before 1967. 

Methods: We used population-based data from 1350 asthmatics with adult-onset asthma 

(Adult Asthma in Finland) from Finnish national registers. Twenty-eight covariates were 

selected based on literature. Number of covariates was reduced by using factor analysis 

before cluster analysis. 

Results: Five clusters (CLU1 - CLU5) were identified, three clusters with late-onset adult 

asthma (onset ≥40 years) and two clusters with onset at earlier adulthood (<40 years). 

Subjects in CLU1 (n=666) had late-onset asthma, were non-obese, symptomatic, 

predominantly female with few respiratory infections during childhood. CLU2 (n=36) 

consisted of subjects with earlier-onset asthma, who were predominantly female, obese 
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with allergic asthma, and recurrent respiratory infections. Subjects in CLU3 (n=75) were 

non-obese, older and predominantly men with late-onset asthma, smoking history, co-

morbidities, severe asthma, least allergic diseases, low education, many siblings, and 

childhood in rural areas. CLU4 (n=218) was a late-onset cluster consisting of obese females 

with co-morbidities, asthma symptoms, and low education level. Subjects in CLU5 (n=260) 

had earlier onset asthma, were non-obese, predominantly allergic females. 

Conclusions: Our population-based adult-onset asthma clusters take into account several 

critical factors such as obesity and smoking, and identified clusters that partially overlap 

with clusters identified in clinical settings. Results give us more profound understanding of 

adult-onset asthma phenotypes and support personalized management. 

Keywords: Adult-onset asthma; cluster analysis; factor analysis; population-based 

research. 
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Abstract 

Background: Although various monoclonal antibodies have been used as add-on therapy 

for eosinophilic severe asthma (ESA), no direct head-to-head comparative study has 

evaluated their efficacy. 

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

patients with ESA through a multicenter prospective observational study. 

Methods: Ninety-six ESA patients who had received one of these biological agents for at 

least six months were included in the study. Cox proportional hazard models were used to 

compare the risk of the first exacerbation event. The annual exacerbation rate was analyzed 

using a negative binomial model, and a mixed-effect model was used to analyze changes 

in forced expiratory volume in 1 s (FEV1) and asthma control test (ACT) score over time. 

Results: In comparison to reslizumab adjusted for sputum eosinophils and common 

asthma-related covariates, the hazard ratios and 95% confidence intervals (CIs) of the first 

exacerbation incidence were 2.90 (0.92-9.16) and 2.69 (0.87-8.29) for dupilumab and 

mepolizumab, respectively. During the follow-up period, the dupilumab group was more 

likely to experience exacerbation compared to the reslizumab group (rate ratio and 95% CI: 

3.97 [1.17-14.74]). No differences were observed when the models were adjusted for blood 

eosinophil counts. Both the FEV1 and ACT improved after treatment, but no group 

differences were found. 

Conclusion: Three biologics were equally effective as add-on therapy for ESA. Reslizumab 

may have an advantage in preventing future exacerbation compared to dupilumab. 

Sputum eosinophils may be a useful consideration when choosing a biological treatment. 

Keywords: biological therapy; head-to-head comparison; monoclonal antibody; severe 

asthma. 

Copyright © 2023. Published by Elsevier Inc. 

Conflict of interest statement 

https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cho+YJ&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Park+C&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jung+JW&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Park+HK&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-18
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kim+JH&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-19
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Moon+JY&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-20
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Adcock+I&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Adcock+I&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-21
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chung+KF&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-21
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kim+TB&cauthor_id=37268246
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-5-full-view-affiliation-22
https://doi.org/10.1016/j.anai.2023.05.029


Declaration of Competing Interest The authors have no conflicts of interest to declare. 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

6 

J Exp Med 

•  

•  

•  

. 2023 Jul 3;220(7):e20221212. 

 doi: 10.1084/jem.20221212. Epub 2023 Jun 2. 

Type 2 inflammation and biological 
therapies in asthma: Targeted medicine 
taking flight 
Imran Howell 1, Aleksandra Howell 1, Ian D Pavord 1 

Affiliations expand 

• PMID: 37265457 

  

• PMCID: PMC10239209 

  

• DOI: 10.1084/jem.20221212 

Abstract 

The field of asthma has undergone a dramatic change in recent years. Advances in our 

understanding of type 2 airway inflammation have driven the discovery of monoclonal 

antibodies targeting specific aspects of the immune pathway. In landmark trials, these 

drugs have shown efficacy in reducing asthma attacks and exposure to oral corticosteroids, 

important causes of morbidity in people with asthma. Our review explores the key features 
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of type 2 inflammation in asthma and summarizes the clinical trial evidence of the novel 

monoclonal antibody treatments and future avenues for treatment. 
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Abstract 

Background: Asthma is a highly prevalent disease, one of the chronic diseases with the 

highest economic costs; thus, it imposes a high economic burden on society, the 

healthcare system, patients, and third-party payers. Contrary to this study, until now, 

systematic reviews of economic evaluations (EEs) of treatments for severe asthma have not 

been exclusively focused on biological treatments, and have included a small number of 

studies and only model-based EEs. 

Methods: This study systematically reviews EEs of biological therapies for severe asthma 

published until December 2022 using PRISMA guidelines. The review analyzes the cost-

effectiveness of biologicals in comparison to SOC, or SOC plus OCS. The quality of the EEs 

is assessed using Consensus on Health Economics Checklist extended (CHEC-extended). 

Results: Thirty-nine studies were eligible: fifteen based on a Markov model, and nineteen 

trial-based; eight adopting societal and NHS perspectives, and seven the payer's 

perspective. The reviewed EEs addressed cost-effectiveness, cost-utility, and incremental 

costs and outcomes comparison. Their findings were mainly expressed through ICER-

incremental cost-effectiveness ratio (24 studies: 13 concluded that biological were cost-

effective) and cost comparison analysis (14 studies: 6 concluded that biological were cost-

effective), and were sensitive to a wide variety of factors (e.g. medication cost, treatment 

response, time horizon, utility benefits, mortality, exacerbation rate, discount rate, etc.). 

Conclusions: There has been some ambiguity concerning the EE of biological therapies 

due to variation in choice of study design and contradictory results. Nevertheless, it can be 

concluded that biological treatments improve health outcomes, in many contexts at a high 

cost. 

https://pubmed.ncbi.nlm.nih.gov/37265078/
https://pubmed.ncbi.nlm.nih.gov/37265078/
https://pubmed.ncbi.nlm.nih.gov/37265078/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Alves+S&cauthor_id=37265078
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Rufo+JC&cauthor_id=37265078
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Crispim+J&cauthor_id=37265078
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-7-full-view-affiliation-4
https://doi.org/10.1080/14737167.2023.2221435


Keywords: Asthma; Biological therapies; Cost-effectiveness; Economic evaluation; Quality 

of life. 

SUPPLEMENTARY INFO 

Publication typesexpand 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

8 

Review 

  

Indian J Pediatr 

•  

•  

•  

. 2023 Jun 2. 

 doi: 10.1007/s12098-023-04592-y. Online ahead of print. 

Evidence-Based Guidelines for the 
Management of Allergic 
Bronchopulmonary Aspergillosis 
(ABPA) in Children and Adolescents 
with Asthma 
Joseph L Mathew 1, Ketan Kumar 2, Sheetal Agrawal # 3, Sanjay Bafna # 4, Sonia Bhatt # 5, Pallab 

Chatterjee # 6, N S Chithambaram # 7, Rashmi Ranjan Das # 8, Hema Gupta # 3, Sarika 

Gupta # 9, Kana Ram Jat # 10, Pawan Kalyan # 11, Rashmi Kapoor # 12, Hardeep Kaur # 10, Jasmeet 

Kaur # 13, Satnam Kaur # 14, Suhas P Kulkarni # 15, Amber Kumar # 16, Sanjiv Singh Rawat # 17, Vivek 

Saxena # 18, Anita Singh # 19, Somu Sivabalan # 20, Shetanshu Srivastava # 21, Anshula Tayal # 10 

Affiliations expand 

• PMID: 37264275 

  

https://pubmed.ncbi.nlm.nih.gov/37265078/
https://pubmed.ncbi.nlm.nih.gov/37264275/
https://pubmed.ncbi.nlm.nih.gov/37264275/
https://pubmed.ncbi.nlm.nih.gov/37264275/
https://pubmed.ncbi.nlm.nih.gov/37264275/
https://pubmed.ncbi.nlm.nih.gov/37264275/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Mathew+JL&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kumar+K&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Agrawal+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bafna+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bhatt+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chatterjee+P&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chatterjee+P&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Chithambaram+NS&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Das+RR&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gupta+H&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gupta+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Gupta+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Jat+KR&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kalyan+P&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kapoor+R&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kaur+H&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kaur+J&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kaur+J&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kaur+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kulkarni+SP&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Kumar+A&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Rawat+SS&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Saxena+V&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Saxena+V&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-18
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Singh+A&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-19
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Sivabalan+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-20
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Srivastava+S&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-21
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Tayal+A&cauthor_id=37264275
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-8-full-view-affiliation-10
https://libkey.io/libraries/2561/pmid/37265078


• DOI: 10.1007/s12098-023-04592-y 

Abstract 

Background: Allergic bronchopulmonary aspergillosis (ABPA) frequently complicates 

asthma. There is urgent need to develop evidence-based guidelines for the management 

of ABPA in children. The Evidence Based Guideline Development Group (EBGDG) of the 

Indian Academy of Pediatrics (IAP) National Respiratory Chapter (NRC) addressed this 

need. 

Methods: The EBGDG shortlisted clinical questions relevant to the management of ABPA 

in asthma. For each question, the EBGDG undertook a systematic, step-wise evidence 

search for existing guidelines, followed by systematic reviews, followed by primary research 

studies. The evidence was collated, critically appraised, and synthesized. The EBGDG 

worked through the Evidence to Decision (EtD) framework, to formulate recommendations, 

using the Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) approach. 

Results: Seven clinical questions were prioritized, and the following recommendations 

formulated. (1) Children with poorly controlled asthma should be investigated for ABPA 

(conditional recommendation, moderate certainty of evidence). (2) Low dose steroid 

therapy regimen (0.5 mg/kg/d for the first 2 wk, followed by a progressive tapering) is 

preferable to higher dose regimens (conditional recommendation, very low certainty of 

evidence). (3) Oral steroid regimens longer than 16 wk (including tapering), should not be 

used (conditional recommendation, very low certainty of evidence). (4) Antifungals may or 

may not be added to steroid therapy as the evidence was neither in favour nor against 

(conditional recommendation, low certainty of evidence). (5) For clinicians using antifungal 

agents, the EBGDG recommends against using voriconazole instead of itraconazole 

(conditional recommendation, very low certainty of evidence). (6) No evidence-based 

recommendation could be framed for using pulse steroid therapy in preference to 

conventional steroid therapy. (7) Immunotherapy with biologicals including omalizumab or 

dupilumab is not recommended (conditional recommendation, very low certainty of 

evidence). 

Conclusions: This evidence-based guideline can be used by healthcare providers in diverse 

clinical settings. 

Keywords: Allergic bronchopulmonary aspergillosis (ABPA); Asthma; Evidence-based; 

Guideline. 
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Abstract 

Background: Chronic sputum production impacts on quality of life and is a feature of 

many respiratory diseases. Identification of the genetic variants associated with chronic 
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sputum production in a disease agnostic sample could improve understanding of its 

causes and identify new molecular targets for treatment. 

Methods: We conducted a genome-wide association study (GWAS) of chronic sputum 

production in UK Biobank. Signals meeting genome-wide significance (p<5×10-8) were 

investigated in additional independent studies, were fine-mapped, and putative causal 

genes identified by gene expression analysis. GWAS of respiratory traits were interrogated 

to identify whether the signals were driven by existing respiratory disease amongst the 

cases and variants were further investigated for wider pleiotropic effects using phenome-

wide association studies (PheWAS). 

Findings: From a GWAS of 9714 cases and 48 471 controls, we identified six novel 

genome-wide significant signals for chronic sputum production including signals in the 

Human Leukocyte Antigen (HLA) locus, chromosome 11 mucin locus 

(containing MUC2, MUC5AC and MUC5B) and the FUT2 locus. The four common variant 

associations were supported by independent studies with a combined sample size of up to 

2,203 cases and 17,627 controls. The mucin locus signal had previously been reported for 

association with moderate-to-severe asthma. The HLA signal was fine-mapped to an 

amino-acid change of threonine to arginine (frequency 36.8%) in HLA-DRB1 (HLA-

DRB1*03:147). The signal near FUT2 was associated with expression of several genes 

including FUT2, for which the direction of effect was tissue dependent. Our PheWAS 

identified a wide range of associations including blood cell traits, liver biomarkers, 

infections, gastrointestinal and thyroid-associated diseases, and respiratory disease. 

Interpretation: Novel signals at the FUT2 and mucin loci suggest that mucin fucosylation 

may be a driver of chronic sputum production even in the absence of diagnosed 

respiratory disease and provide genetic support for this pathway as a target for therapeutic 

intervention. 

Copyright ©The authors 2023. 
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Abstract 

Measuring the concentration of nitric oxide in the exhaled breath may have several roles in 

patients with suspected or confirmed asthma: as an adjunctive test for the disease, as a test 

to determine whether patients with asthma are likely to respond to inhaled corticosteroids, 

as a way to monitor and adjust this therapy, and as a way to estimate the likelihood of 

exacerbations. However, it is not very sensitive or specific and should not be used by itself, 

but rather in conjunction with clinical signs and symptoms. The authors address the role of 

measuring exhaled nitric oxide in the diagnosis and management of asthma and provide 

guidance for its appropriate use. 

Copyright © 2023 The Cleveland Clinic Foundation. All Rights Reserved. 
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Abstract 

Background: Tezepelumab, a human monoclonal antibody, blocks thymic stromal 

lymphopoietin. In the phase 3 NAVIGATOR study, tezepelumab reduced exacerbations and 

improved lung function, asthma control, and health-related quality of life compared with 

placebo in patients with severe, uncontrolled asthma. However, little is known about the 

impact of tezepelumab on healthcare utilization (HCU) in these patients. 

Objective: To evaluate to what extent tezepelumab reduces patients' HCU. 

Methods: In NAVIGATOR, patients were randomized to receive tezepelumab 210 mg or 

placebo every 4 weeks for 52 weeks subcutaneously. For this analysis, the main outcomes 

of interest were asthma-related HCU. A blinded, systematic analysis of the symptoms and 

HCU recorded in the investigator-reported narratives describing exacerbation-related 

hospitalizations was also conducted; the narratives included blinded ratings of event 

intensity, recorded as mild, moderate, or severe. 

Results: Compared with placebo recipients (n = 531), tezepelumab recipients (n = 528) 

required fewer asthma-related unscheduled specialist visits (tezepelumab, 285 events; 
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placebo, 406 events), telephone calls with a healthcare provider (tezepelumab, 234; 

placebo, 599), ambulance transports (tezepelumab, 5; placebo, 22), emergency department 

visits (without subsequent hospitalization; tezepelumab, 16; placebo, 37), hospitalizations 

(tezepelumab, 14; placebo, 78), and intensive care days (tezepelumab, 0; placebo, 31). 

Among patients with asthma exacerbation-related hospitalizations, 38% of hospitalized 

tezepelumab recipients (5/13) had an event rated as severe, compared with 82% of 

hospitalized placebo recipients (32/39). 

Conclusion: Tezepelumab substantially reduced HCU across all outcomes measured 

compared with placebo, as well as the severity of asthma exacerbations requiring 

hospitalization. Tezepelumab can reduce the overall burden of disease of severe, 

uncontrolled asthma. 

Keywords: TSLP; biologic; emergency department visit; exacerbation; hospitalization. 
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Abstract 

Background: Many patients have uncontrolled asthma despite available treatments. Most 

of the new asthma therapies have focused on type 2 (T2) inflammation, leaving an unmet 

need for innovative research into mechanisms of asthma beyond T2 and immunity. An 

international group of investigators developed the International Collaborative Asthma 

Network (ICAN) with the goal of sharing innovative research on disease mechanisms, 

developing new technologies and therapies, organising pilot studies and engaging early-

stage career investigators from across the world. This report describes the purpose, 

development and outcomes of the first ICAN forum. 

Methods: Abstracts were solicited from interdisciplinary early-stage career investigators 

with innovative ideas beyond T2 inflammation for asthma and were selected for 

presentation at the forum. Breakout sessions were conducted to discuss innovation, 

collaboration and research translation. 

Results: The abstracts were categorised into: 1) general omics and big data analysis; 2) 

lung-brain axis and airway neurology; 3) sex differences; 4) paediatric asthma; 5) new 

therapeutic targets inspired by airway epithelial biology; 6) new therapeutics targeting 

airway and circulating immune mediators; and 7) lung anatomy, physiology and imaging. 

Discussions revealed that research groups are looking for opportunities to further their 

findings using larger scale collaboration and the ability to translate their in vitro findings 

into clinical treatment. 

Conclusions: Through ICAN, teams that included interdisciplinary early-stage career 

investigators discussed innovation, collaboration and translation in asthma and severe 

asthma research. With a combination of fresh ideas and energetic, collaborative, global 

participation, ICAN has laid a firm foundation and model for future collaborative global 

asthma research. 
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Abstract 

Background: Patients with mild asthma are believed to represent the majority of patients 

with asthma. Disease-associated risks such as exacerbations, lung function decline, and 

death have been understudied in this patient population. There have been no prior efforts 

from major societies to describe research needs in mild asthma. Methods: A 

multidisciplinary, diverse group of 24 international experts reviewed the literature, 

identified knowledge gaps, and provided research recommendations relating to mild 

asthma definition, pathophysiology, and management across all age groups. Research 

needs were also investigated from a patient perspective, generated in conjunction with 

patients with asthma, caregivers, and stakeholders. Of note, this project is not a systematic 

review of the evidence and is not a clinical practice guideline. Results: There are multiple 

unmet needs in research on mild asthma driven by large knowledge gaps in all areas. 

Specifically, there is an immediate need for a robust mild asthma definition and an 

improved understanding of its pathophysiology and management strategies across all age 

groups. Future research must factor in patient perspectives. Conclusions: Despite 

significant advances in severe asthma, there remain innumerable research areas requiring 

urgent attention in mild asthma. An important first step is to determine a better definition 

that will accurately reflect the heterogeneity and risks noted in this group. This research 

statement highlights the topics of research that are of the highest priority. Furthermore, it 

firmly advocates the need for engagement with patient groups and for more support for 

research in this field. 
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Abstract 

Climate change is one of the most significant global challenges and is already having 

detrimental effects on people's health. Pollution levels and ambient temperatures continue 

to increase, resulting in higher levels of humidity and pollen production. These 

environmental threats can affect many vulnerable patients, particularly those with 

respiratory and cardiovascular conditions, and nurses have a crucial role in raising 

awareness of the health implications of climate change. This article explores the 

pathophysiological effects of climate change on patients with asthma, chronic obstructive 

pulmonary disease and cardiovascular disease, and aims to enhance nurses' understanding 

of the health challenges of climate change. 
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Background: Fractional exhaled nitric oxide (FeNO) is known as effective for ruling-in 

asthma. The diagnostic value might be increased in combination with clinical signs and 

symptoms (CSS). The aim was to develop a new model for ruling-in and ruling-out asthma. 

Methods: Diagnostic multi-centre study in three practices of pneumologists in Germany. 

Whole-body plethysmography was combined with bronchodilation tests or bronchial 

provocation as diagnostic reference standard. Follow-up was performed after 3 months. An 

expert committee evaluated test results, symptoms, and course of disease for the final 

diagnosis. Relevant CSS known from guidelines were used to enable combinatorial 

development of decision rules. Outcomes of multiple logistic regression modeling were 

translated into a diagnostic score and internally validated by ten-fold cross validation. 

Results: 308 patients with complete follow-up were included. 186 (60.4%) were female, 

average age was 44.7 years and 161 (52.5%) had asthma. The average area under the 

receiver operating curve (AUC) of the diagnostic score was 0.755 (interquartile range 

0.721-0.814). Allergic rhinitis, wheezing, dyspnea on exertion, coughing attacks at night, 

and awakening by shortness of breath were leading symptoms for ruling-in asthma. 

Frequent coughing and frequent respiratory infections were leading symptoms for ruling-

out. The combination of FeNO and CSS allowed ruling-in asthma with a probability of up 

to 99%, and ruling-out with a post-test probability down to 9%. 

Conclusion: The diagnostic scoring model increased the diagnostic value of FeNO in 

combination with CSS. The new decision rule allowed to rule-in asthma with high certainty, 

and also to rule-out with acceptable certainty. 

Keywords: Asthma; Clinical decision rule; Diagnostic study; Fractional exhaled nitric oxide; 

Primary health care; Symptoms. 
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Abstract 

Background: Bronchial thermoplasty (BT) has shown favorable safety and efficacy in 

several randomized controlled trials (RCTs), but has not been directly compared to 

biological therapies. 

Methods: Electronic literature searches were performed on PubMed, EMBASE, and the 

Cochrane Central Register of Controlled Trials, to retrieve RCTs of BT or FDA-approved 

biologicals against controls in patients with severe asthma. Six outcomes were analyzed: 

Asthma Control Questionnaire (ACQ), Asthma Quality of Life Questionnaire (AQLQ), the 

number of patients experiencing ≥1 asthma exacerbation, annualized exacerbation rate 

ratio (AERR), oral corticosteroid dose reduction (OCDR), and morning peak expiratory flow 

rate (amPEF). Random-effects, Frequentist network meta-analysis (NMA) were performed, 

and therapies were ranked using P-scores. 
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Results: Twenty-nine RCTs (15,547 patients) were included. Fewer patients treated with BT 

experienced ≥1 asthma exacerbation (risk ratio [RR] = 0.66, 95%CI = 0.45-0.98) compared 

to control. AERR of BT versus control was non-significant, but significant improvements in 

ACQ score (mean difference [MD] -0.41, 95%CI -0.63 to -0.20), AQLQ score (MD = 0.54, 

95%CI = 0.30-0.77), amPEF and OCDR were found. No significant differences between BT 

and biologics were seen across indirect comparisons of all studies. 

Conclusions: Despite the lack of head-to-head comparative trials, this NMA suggests that 

BT is non-inferior to biologicals in terms of quality-of-life scores, and represents a 

promising alternative for patients with severe asthma. 

Keywords: Biologicals; Bronchial asthma; Bronchial thermoplasty; Meta-analysis. 
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Abstract 

Background: Disabling pansclerotic morphea (DPM) is a rare systemic inflammatory 

disorder, characterized by poor wound healing, fibrosis, cytopenias, 

hypogammaglobulinemia, and squamous-cell carcinoma. The cause is unknown, and 

mortality is high. 

Methods: We evaluated four patients from three unrelated families with an autosomal 

dominant pattern of inheritance of DPM. Genomic sequencing independently identified 

three heterozygous variants in a specific region of the gene that encodes signal transducer 

and activator of transcription 4 (STAT4). Primary skin fibroblast and cell-line assays were 

used to define the functional nature of the genetic defect. We also assayed gene 

expression using single-cell RNA sequencing of peripheral-blood mononuclear cells to 

identify inflammatory pathways that may be affected in DPM and that may respond to 

therapy. 

Results: Genome sequencing revealed three novel heterozygous missense gain-of-

function variants in STAT4. In vitro, primary skin fibroblasts showed enhanced interleukin-6 

secretion, with impaired wound healing, contraction of the collagen matrix, and matrix 

secretion. Inhibition of Janus kinase (JAK)-STAT signaling with ruxolitinib led to 

improvement in the hyperinflammatory fibroblast phenotype in vitro and resolution of 
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inflammatory markers and clinical symptoms in treated patients, without adverse effects. 

Single-cell RNA sequencing revealed expression patterns consistent with an 

immunodysregulatory phenotype that were appropriately modified through JAK inhibition. 

Conclusions: Gain-of-function variants in STAT4 caused DPM in the families that we 

studied. The JAK inhibitor ruxolitinib attenuated the dermatologic and inflammatory 

phenotype in vitro and in the affected family members. (Funded by the American Academy 

of Allergy, Asthma, and Immunology Foundation and others.). 
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Abstract 

Hyperbaric oxygen therapy (HBOT) is known to be associated with pulmonary oxygen 

toxicity. However, the effect of modern HBOT protocols on pulmonary function is not 

completely understood. The present study evaluates pulmonary function test changes in 

patients undergoing serial HBOT. We prospectively collected data on patients undergoing 

HBOT from 2016-2021 at a tertiary referral center (protocol registration NCT05088772). 

Patients underwent pulmonary function testing with a bedside 

spirometer/pneumotachometer prior to HBOT and after every 20 treatments. HBOT was 

performed using 100% oxygen at a pressure of 2.0-2.4 atmospheres absolute (203-243 

kPa) for 90 minutes, five times per week. Patients' charts were retrospectively reviewed for 

demographics, comorbidities, medications, HBOT specifications, treatment complications, 

and spirometry performance. Primary outcomes were defined as change in percent 

predicted forced expiratory volume in one second (FEV1), forced vital capacity (FVC), and 

forced mid-expiratory flow (FEF25-75), after 20, 40, and 60 HBOT sessions. Data was 

analyzed with descriptive statistics and mixed-model linear regression. A total of 86 

patients were enrolled with baseline testing, and the analysis included data for 81 patients 

after 20 treatments, 52 after 40 treatments, and 12 after 60 treatments. There were no 

significant differences in pulmonary function tests after 20, 40, or 60 HBOT sessions. 

Similarly, a subgroup analysis stratifying the cohort based on pre-existing respiratory 

disease, smoking history, and the applied treatment pressure did not identify any 

significant changes in pulmonary function tests during HBOT. There were no significant 

longitudinal changes in FEV1, FVC, or FEF25-75 after serial HBOT sessions in patients 

regardless of pre-existing respiratory disease. Our results suggest that the theoretical risk 

of pulmonary oxygen toxicity following HBOT is unsubstantiated with modern treatment 

protocols, and that pulmonary function is preserved even in patients with pre-existing 

asthma, chronic obstructive lung disease, and interstitial lung disease. 
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Objectives: To assess the cost-effectiveness of Arg16Gly ADRB2 pharmacogenomic testing 

compared with no Arg16Gly ADRB2 testing to guide the use of long-acting β2 receptor 

agonist (LABA) in asthma patients aged 1 to 5 years in China. 

Methods: This economic evaluation developed a Markov model with four health states (no 

exacerbation, mild exacerbation, moderate-to-severe exacerbation, and death). Transition 

probabilities were estimated from the rate of exacerbations, the case-fatality rate of 

patients hospitalized for exacerbations, and natural mortality. Costs included drug costs 

and exacerbation management costs. Cost inputs and utilities for each health state were 

gained from public databases and the literature. Costs and quality-adjusted life years 

(QALYs) were estimated for ten years. Deterministic and probabilistic sensitivity analyses 

were performed. 

Results: In the base case analysis, in contrast to the group without the genotype test, the 

incremental total cost was -¥334.7, and the incremental QALY was 0.001 in the Arg16Gly 

ADRB2 genotyping group. Therefore, the Arg16Gly ADRB2 test group was the dominant 

strategy for children with asthma in China. The sensitivity analyses showed that the model 

was relatively stable. 

Conclusion: Arg16Gly ADRB2 testing before using LABA is a cost-effective approach 

compared with no gene testing for pediatric asthma. 

Keywords: Arg16Gly ADRB2 pharmacogenomic test; LABA; cost-effectiveness analysis; 

pediatric asthma; quality-adjusted life years. 
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Abstract 

There is limited data on the use of benralizumab in patients with severe asthma, who have 

allergic bronchopulmonary aspergillosis (ABPA). We report the case of a 65-year-old 

woman with combined severe eosinophilic and allergic asthma, who presented with 

refractory respiratory symptoms, hypereosinophilia and high immunoglobulin E (IgE) level. 

The patient had consistently poor Asthma Control Test (ACT) scores, despite a maximum 

dose of inhalation therapy. Upon further investigations, she was diagnosed with 

concomitant ABPA. The patient was started on oral prednisolone and itraconazole, but her 

symptoms persisted. She was then started on subcutaneous omalizumab, but switched to 

benralizumab after developing a severe allergic reaction. The patient experienced rapid 

clinical improvements after the first dose of subcutaneous benralizumab. Benralizumab 

demonstrated a significant role in reducing the exacerbation rate and oral corticosteroid 

use in this patient, as well as improving lung function, asthma control, and quality of life 

measures. 

Keywords: allergic asthma; allergic bronchopulmonary aspergillosis; benralizumab; case 

report; eosinophilic asthma. 
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Abstract 

Objective: This scoping review will describe the methodology, phenotype, and 

characteristics of maternal asthma models used in preclinical studies and the outcomes 

that have been measured in the mother and progeny. This will identify gaps in knowledge 

of maternal and progeny outcomes following maternal asthma in pregnancy. 

Introduction: Maternal asthma affects up to 17% of pregnancies worldwide and is 

associated with adverse perinatal outcomes in mothers and babies, including pre-

eclampsia, gestational diabetes, Cesarean section, preterm birth, small for gestational age, 

nursery admission, and neonatal death. While the associations are well established, the 

mechanisms linking maternal asthma and adverse perinatal outcomes are largely unknown 

due to the difficulties of human mechanistic studies. The appropriate selection of animal 
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models is vital to understanding the mechanisms underlying associations between human 

maternal asthma and adverse perinatal outcomes. 

Inclusion criteria: This review will include primary studies published in English where 

outcomes have been studied in vivo in non-human mammalian species. 

Methods: This review will follow the JBI methodology for scoping reviews. We will search 

the electronic databases of MEDLINE (PubMed), Embase, and Web of Science to identify 

papers published before the end of 2022. Initial keywords will include pregnancy, 

gestation, asthma, and wheeze, as well as validated search strings to identify papers that 

describe animal models. Extracted data will include information on methods used to 

induce maternal asthma; asthmatic phenotypes and characteristics; and maternal, 

pregnancy, placental, and progeny outcomes. The characteristics of each study will be 

presented in summary tables and a core outcome list to assist researchers in developing, 

reporting, and comparing future animal studies of maternal asthma. 

Review registration number: Open Science Framework: https://osf.io/trwk5. 

Copyright © 2023 JBI. 
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Abstract 

Purpose of review: Type-2 (T2)-high asthma represents a well defined group of severe 

eosinophilic asthma for which there are now effective biologic therapies targetting the 

interleukins (ILs) 4, 5 and 13, and Immunoglobulin E. T2-low asthma detected in the clinic 

by a low blood eosinophil count remains ill-defined and is the focus of this review. 

Recent findings: By analysing transcriptomic and proteomic expression in sputum 

samples in U-BIOPRED cohort, both T2-high and -low molecular phenotypes have been 

described. Using clustering approaches, a neutrophilic-predominant cluster associated with 

activation markers of neutrophilic and inflammasome activation with interferon and 

tumour necrosis factor expression, together with a cluster of paucigranulocytic 

inflammation linked to oxidative phosphorylation and senescence pathways have been 

described. Using gene set variation analysis, specific molecular phenotypes driven by IL-6 

trans-signalling pathway, or those by IL-6, IL-17 and IL-22 pathways were identified linked 

to a mixed granulocytic or neutrophilic inflammation. 

Summary: Previous trials of antineutrophilic agents in asthma have failed because enrolled 

patients were not specifically chosen for these targeted treatments. Although the T2-low 

molecular pathways should be validated in other cohorts, the availability of targeted 

therapies indicated for other autoimmune conditions should encourage a trial of these 

respective biological therapies for these specific molecular phenotypes. 
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Abstract 

Mepolizumab, a humanized anti-IL-5 monoclonal antibody used for severe asthma, results 

in a reduced rate of asthma exacerbation, improved lung function, reduced oral 

corticosteroid use, and improved quality of life. A 62-year-old man using high-dose 

inhaled corticosteroid visited our hospital because of poorly-controlled asthma. He had 

eosinophilia in peripheral blood and sputum, and high levels of fraction of exhaled nitric 

oxide. Therefore, he was treated with mepolizumab for severe asthma. Mepolizumab 

treatment resulted in significantly improved pulmonary function and reduced frequencies 

of asthma exacerbations. Because of his good asthma control, mepolizumab treatment was 

discontinued after 3 years. Since discontinuing mepolizumab, his asthma control has 

remained without exacerbation. Previous studies suggest that mepolizumab should be 

continued to sustain clinical benefits. However, cases of long-term controlled asthma have 

not been reported after mepolizumab withdrawal, and our case may be instructive. 

Keywords: asthma control; eosinophil; mepolizumab; severe asthma. 
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Abstract 

Allergic asthma is among the most common immune-mediated diseases across the world, 

and type 2 immune responses are thought to be central to pathogenesis. The importance 

of T helper 2 (Th2) cells as central regulators of type 2 responses in asthma has, however, 

become less clear with the discovery of other potent innate sources of type 2 cytokines 

and innate mediators of inflammation such as the alarmins. This review provides an update 

of our current understanding of Th2 cells in human asthma, highlighting their many guises 

and functions in asthma, both pathogenic and regulatory, and how these are influenced by 

the tissue location and disease stage and severity. It also explores how biologics targeting 

type 2 immune pathways are impacting asthma, and how these have the potential to 

reveal hitherto underappreciated roles for Th2 cell in lung inflammation. 
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Abstract 

Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare anti-neutrophil cytoplasmic 

antibody (ANCA)-associated vasculitis, characterized by asthma, eosinophilia and 

granulomatous or vasculitic involvement of several organs. The diagnosis and 

management of EGPA are often challenging and require an integrated, multidisciplinary 

approach. Current practice relies on recommendations and guidelines addressing the 

management of ANCA-associated vasculitis and not specifically developed for EGPA. Here, 

we present evidence-based, cross-discipline guidelines for the diagnosis and management 

of EGPA that reflect the substantial advances that have been made in the past few years in 

understanding the pathogenesis, clinical subphenotypes and differential diagnosis of the 

disease, as well as the availability of new treatment options. Developed by a panel of 

European experts on the basis of literature reviews and, where appropriate, expert opinion, 

the 16 statements and five overarching principles cover the diagnosis and staging, 

treatment, outcome and follow-up of EGPA. These recommendations are primarily 

intended to be used by healthcare professionals, pharmaceutical industries and drug 

regulatory authorities, to guide clinical practice and decision-making in EGPA. These 

guidelines are not intended to limit access to medications by healthcare agencies, nor to 

impose a fixed order on medication use. 
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Abstract 

Bronchospasm is caused by reversible constriction of the smooth muscles of the bronchial 

tree. This causes obstruction of the lower airways, which is commonly seen at the 

emergency department (ED) in patients with acute exacerbation of asthma or chronic 

obstructive pulmonary disease. Ventilation may be difficult in mechanically intubated 

patients with severe bronchospasm due to airflow limitation, air trapping, and high airway 

resistance. The beneficial effects of volatile inhaled anesthetic gas had been reported due 

to its bronchodilation properties. In this case series, we would like to share our experience 

delivering inhaled volatile anesthetic gas via a conserving device for three patients with 

refractory bronchospasm at the ED. Inhaled anesthetic gas is safe, feasible and should be 

considered as an alternative rescue therapy for ventilated patients with severe lower airway 

obstruction. 

Keywords: Emergency department; Inhaled volatile anesthetic gas; Severe bronchospasm; 

Status asthmaticus. 
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Abstract 

Background: The choice of bronchodilators for responsiveness testing (BRT) is a clinical 

decision according to ATS/ERS. Since January 2019 we use budesonide/formoterol for BRT 

in asthma at our center in Argentina. The aim was to compare budesonide/formoterol with 

salbutamol for BRT in stable asthmatic patients that were followed up in a short-acting 

beta2 agonist (SABA)-free asthma center. 

Methods: From the Hospital database, we found for the same patient at least one BRT 

using salbutamol 200 µg and another with budesonide/formoterol 320/9 µg. 

Results: We found similar BRT between salbutamol and budesonide/formoterol in 101 

asthmatic individuals (26 males) aged 38.14 ± 16.1 yrs (mean ± Standard deviation). The 

absolute response was 0.18 ± 0.21 L in FEV1 after salbutamol and 0.20 ± 0.22 L in FEV1 after 

https://pubmed.ncbi.nlm.nih.gov/37120400/
https://pubmed.ncbi.nlm.nih.gov/37115806/
https://pubmed.ncbi.nlm.nih.gov/37115806/
https://pubmed.ncbi.nlm.nih.gov/37115806/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Nannini+LJ&cauthor_id=37115806
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-30-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-30-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Brandan+N&cauthor_id=37115806
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-30-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Fern%C3%A1ndez+OM&cauthor_id=37115806
https://pubmed.ncbi.nlm.nih.gov/?term=37270394%2C37268938%2C37268867%2C37268268%2C37268246%2C37265457%2C37265078%2C37264275%2C37263751%2C37263659%2C37263380%2C37260461%2C37260227%2C37259785%2C37257788%2C37257786%2C37256972%2C37256885%2C37256257%2C37249921%2C37248677%2C37246955%2C37246613%2C37185823%2C37180095%2C37163370%2C37161084%2C37141909%2C37120400%2C37115806%2C37072021%2C37068518%2C37027115%2C36978257%2C36965162%2C36958472%2C36929867%2C36929864%2C36924936%2C36921995%2C36920751%2C36913996%2C36906884%2C36876957%2C36876715%2C36861771%2C36857022%2C36811330%2C36752590%2C36719534%2C36716752%2C36645170%2C36642643%2C36635039&filter=dates.2023%2F5%2F28-2023%2F6%2F5&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-30-full-view-affiliation-1
https://doi.org/10.1080/02770903.2023.2209172
https://linkinghub.elsevier.com/retrieve/pii/S0735-6757(23)00220-6
https://libkey.io/libraries/2561/pmid/37120400


budesonide/formoterol. Afterwards, we showed 202 patients tested with 

budesonide/formoterol; the mean absolute response was 0.21 ± 0.22 L in FEV1. There were 

no unexpected safety findings. 

Conclusions: In asthmatic patients, we demonstrated similar efficacy between 

Budesonide/formoterol and salbutamol for BRT. 

Keywords: Asthma; bronchodilator responsiveness; budesonide/formoterol; salbutamol; 

spirometry. 
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Abstract 

Lung diseases caused by workplace exposure are too often mis- or underdiagnosed due in 

part to nonexistent or inadequate health surveillance programs for workers. Many of these 

diseases are indistinguishable from those that occur in the general population and are not 

recognized as being caused at least in part by occupational exposures. More than 10% of 
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all lung diseases are estimated to result from workplace exposures. This study reviews 

recent estimates of the burden of the most important occupational lung diseases using 

data published by United Nations specialized agencies as well as the Global Burden of 

Disease studies. We focus on occupational chronic respiratory disease of which chronic 

obstructive lung disease and asthma are the most significant. Among occupational cancers, 

lung cancer is the most common, and is associated with more than 10 important workplace 

carcinogens. Classic occupational interstitial lung diseases such as asbestosis, silicosis, and 

coal workers' pneumoconiosis still comprise a substantial burden of disease in modern 

industrial societies, while other occupational causes of pulmonary fibrosis and 

granulomatous inflammation are frequently misclassified as idiopathic. Occupational 

respiratory infections gained prominence during the severe acute respiratory syndrome-

coronavirus-2 (SARS-CoV-2) pandemic, eclipsing influenza and tuberculosis and other less 

common workplace infectious agents. The most significant risks are workplace exposures 

to particulate matter, gases, and fumes as well as occupational carcinogens and 

asthmagens. We present data on the burden of disease measured by deaths attributable to 

occupational respiratory disease as well as disability-adjusted years of life lost. Where 

available, prevalence and incidence data are also presented. These diseases are unique in 

that they are theoretically 100% preventable if appropriate exposure controls and 

workplace medical surveillance are implemented. This remains a continuing challenge 

globally and requires steadfast commitment on the part of government, industry, 

organized labor, and the medical profession. 
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Abstract 

Military personnel and veterans who have deployed to Afghanistan, Iraq, and parts of 

Southwest Asia (SWA) since 1990 are at risk of developing a host of respiratory symptoms 

and deployment-related respiratory diseases (DRRDs). This review aims to summarize our 

current understanding of DRRD and inform pulmonary practitioners of recent updates to 

DRRD screening, diagnosis, evaluation, and management. The most common respiratory 

diseases in these patients include asthma, chronic sinonasal disease, laryngeal 

disease/dysfunction, and distal lung disease. Pulmonary function testing and chest imaging 

are the most commonly used diagnostic tools, but techniques such as lung clearance index 

testing via multiple breath washout, forced oscillation testing/impulse oscillometry, and 

quantitative chest computed tomography (CT) assessment appear promising as 

noninvasive modalities to aid in lung disease detection in this population. We also 

summarize guidance on conducting an occupational and deployment exposure history as 

well as recommendations for testing. Finally, we discuss the Sergeant First Class Heath 

Robinson Honoring our Promise to Address Comprehensive Toxics Act of 2022 (PACT Act) 

that includes a list of health conditions that are "presumptively" considered to be related 

to SWA military deployment toxic exposures, and provide resources for clinicians who 

evaluate and treat patients with DRRD. 
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Abstract 

Asthma affects 339 million people worldwide, with an estimated 5-10% experiencing 

severe asthma. In emergency settings, oral corticosteroids (OCS) can be lifesaving, but 

acute and long-term treatment can produce clinically important adverse outcomes and 

increase the risk of mortality. Therefore, global guidelines recommend limiting the use of 

OCS. Despite the risks, research indicates that 40-60% of people with severe asthma are 

receiving or have received long-term OCS treatment. Although often perceived as a low-

cost option, long-term OCS use can result in significant health impairments and costs 

owing to adverse outcomes and increased utilization of healthcare resources. Alternative 

treatment methods, such as biologics, may produce cost-saving benefits with a better 

safety profile. A comprehensive and concerted effort is necessary to tackle the continued 

reliance on OCS. Accordingly, a threshold for OCS use should be established to help 

identify patients at risk of OCS-related adverse outcomes. Receiving a total dose of more 

than 500 mg per year should trigger a review and specialist referral. Changes to national 

and local policies, following examples from other chronic diseases, will be crucial to 

achieving this goal. Globally, multiple barriers to change still exist, but specific steps have 

been identified to help clinicians reduce reliance on OCS. Implementing these changes will 

result in positive health outcomes for patients and social and economic benefits for 

societies. 

Keywords: Asthma; Long-term; Oral corticosteroids. 
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Abstract 

We present a case of a 47-year-old woman with a history of asthma and mononeuritis who 

presented with shortness of breath and fatigue. Heart failure was diagnosed and 

echocardiography revealed large floating thrombi attached to the left ventricular walls. 

Cardiac magnetic resonance imaging showed evidence of myocarditis and angiitis. Blood 

count revealed eosinophilia. She was diagnosed with eosinophilic granulomatosis with 

polyangiitis or Churg-Strauss syndrome (CSS) according to recently updated criteria. 

Medical management with specific aetiology (anticoagulation or immunosuppression) and 

heart failure treatment resulted in clinical improvement. We further discuss the diagnostic 

approach of CSS with cardiovascular complications and therapeutic management. 
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Sputum inflammatory, neural, and 
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Abstract 

Background: Neural and remodeling mechanisms may play a role in asthma, particularly 

noneosinophilic asthma (NEA). 

Objective: To assess sputum mediators associated with neural, remodeling, and 

inflammatory mechanisms in eosinophilic asthma (EA), NEA, and participants without 

asthma. 

Methods: A total of 111 participants with and 62 without asthma (14-21 years old) 

underwent sputum induction, exhaled nitric oxide, atopy, and spirometry tests. There were 

24 mediators measured in sputum using enzyme-linked immunosorbent assay or bead 

array. Eosinophilic asthma (n = 52) and NEA (n = 59) were defined using a sputum 

eosinophil level cut-point of greater than or equal to 2.5%. 
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Results: Elevated levels of nociceptin (median: 39.1 vs 22.4 ng/mL, P = .03), periostin (33.8 

vs 9.4 ng/mL, P = .01), and ECP; (220.1 vs 83.7 ng/mL, P = .03) were found in patients with 

asthma compared with those without asthma. Nociceptin was elevated in EA (54.8 vs 22.4 

ng/mL, P = .02) compared with participants without asthma. Eosinophilic asthma had 

higher levels of inflammatory mediators (ECP: 495.5 vs 100.3 ng/mL, P ≤ .01; interleukin-1β: 

285.3 vs 209.3 pg/mL, P = .03; histamine: 5805.0 vs 3172.5 pg/mL, P < .01) and remodeling 

mediators (VEGF-A); 3.3 vs 2.5 ng/mL, P = .03; periostin: 47.7 vs 22.1 ng/mL, P = .04) than 

NEA. Whereas macrophages were associated with neural mediators, for example, 

neurokinin A (r = 0.27, P = .01) and nociceptin (r = 0.30, P = .02), granulocytes were 

associated with inflammatory and remodeling mediators (eg, ECP and VEGF-A correlated 

with neutrophils (r = 0.53 and r = 0.33, respectively, P < .01) and eosinophils (r = 0.53 and r 

= 0.29 respectively, P ≤ .01). 

Conclusion: Elevated levels of nociceptin and inflammatory and remodeling markers were 

found in EA, but no evidence for neural and remodeling pathways was found in NEA. 

Neural and remodeling mechanisms seem to coexist with inflammation. 

Copyright © 2023 American College of Allergy, Asthma & Immunology. Published by 

Elsevier Inc. All rights reserved. 
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Abstract 

Asthma is a common disease in childhood with a minority of affected children suffering 

from severe asthma. Patients with severe asthma require high dose inhaled glucocorticoids 

plus a second controller and/or systemic corticosteroids to be well-controlled or remain 

uncontrolled despite such treatment. Although only a small subset of children and 

adolescents falls in this category, the management of affected patients represents a major 

concern for pediatricians. Guidelines and recommendations have been designed to guide 

the management of this group of patients. Though the terms "recommendations" and 

"guidelines" are often used interchangeably, it should be noted that the first one should be 

used more narrowly to identify specific actions and the second one to broadly refer to the 

umbrella under which multiple recommendations for a specific condition are provided. 

Moreover, the availability of several and sometimes-conflicting documents on severe 

asthma management both in adult and pediatric age could generate confusion among 

health care professionals. The manuscript analyses seven papers addressing severe asthma, 

comparing any key aspects and differences. Finally, we tried to create a more practical 

document for physicians to simplify the interpretation of the several available documents 

on severe asthma management focusing the pediatric age. 

Keywords: asthma; children; guidelines; recommendations; severe asthma. 
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Abstract 

Background: Evidence for the use of dexamethasone for pediatric critical asthma is 

limited. We sought to compare the clinical efficacy and safety of dexamethasone versus 

methylprednisolone among children hospitalized in the pediatric intensive care unit (PICU) 

for critical asthma. 

Methods: A prospective, single center, open-label, two-arm, parallel-group, 

nonrandomized trial among children ages 5-17 years hospitalized within the PICU from 

April 2019 to December 2021 for critical asthma consented to receive methylprednisolone 

(standard care) or dexamethasone (intervention) at a 2:1 allocation ratio, respectively. The 

intervention arm received intravenous dexamethasone 0.25 mg/kg/dose (max: 15 

mg/dose) every 6 h for 48 h and the standard care arm intravenous methylprednisolone 1 
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mg/kg/dose every 6 h (max dose: 60 mg/dose) for 5 days. Study endpoints were clinical 

efficacy (i.e., length of stay [LOS], continuous albuterol duration, and a composite of 

adjunctive asthma interventions) and safety (i.e., corticosteroid-related adverse events). 

Results: Ninety-two participants were analyzed of whom 31 were allocated to the 

intervention arm and 61 the standard care arm. No differences in demographics, clinical 

characteristics, or acute/chronic asthma severity indices were observed. Regarding efficacy 

and safety endpoints, no differences in hospital LOS, continuous albuterol duration, 

adjunctive asthma intervention rates, or corticosteroid-related adverse events were noted. 

Compared to the intervention arm, participants in the standard care arm more frequently 

were prescribed corticosteroids at discharge (72% vs. 13%, p < 0.001). 

Conclusions: Among children hospitalized for critical asthma, dexamethasone appears 

safe and warrants further investigation to fully assess clinical efficacy and potential 

advantages over commonly applied agents such as methylprednisolone. 

Keywords: corticosteroids; glucocorticoids; pediatric critical care medicine; pediatric 

intensive care unit; status asthmaticus. 
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Abstract 

Background: The house dust mite (HDM) sublingual immunotherapy (SLIT)-tablet is a 

treatment option for allergic rhinitis with/without conjunctivitis (AR/C) approved in adults 

worldwide and in adolescents in some countries. 

Objective: To supplement existing adolescent HDM SLIT-tablet safety data by conducting 

the MT-18 trial in adolescents. 

Methods: MT-18 (EudraCT:2020-000446-34) was a phase 3, open-label, single-arm, 28-day 

safety trial of daily HDM SLIT-tablet (12 SQ-HDM dose) in European adolescents (12-17 

years) with HDM AR/C, with or without asthma. The primary end point was at least 1 

treatment-emergent adverse event (TEAE). MT-18 results were compared with 12 SQ-HDM 

adolescent subpopulation data from previously described 1-year phase 3 trials conducted 

in North America (P001; clinicaltrials.gov:NCT01700192) or Japan (TO-203-3-2; 

JapicCTI:121848). 

Results: No treatment-related anaphylaxis, epinephrine administrations, severe local 

swellings, severe mouth or throat edema, or eosinophilic esophagitis occurred in the trials. 

For MT-18 (N = 253), P001 (N adolescents = 189), and TO-203-3-2 (N adolescents = 206), 

the percentage of adolescents treated with 12 SQ-HDM reporting any TEAE was 88%, 95%, 

and 93%, respectively, and the percentage reporting any treatment-related AE (TRAE) was 

86%, 93%, and 66%, respectively. The most common TRAEs were local application site 
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reactions. Most TRAEs were mild in intensity and were typically experienced the first 1 to 2 

days of treatment. There were no asthma-related TEAEs with the HDM SLIT-tablet. The 

safety profile appears similar between adolescents with or without asthma at baseline. 

Conclusion: The HDM SLIT-tablet was well tolerated in European, North American, and 

Japanese adolescents with HDM AR/C, indicating safety of the HDM SLIT-tablet is 

insensitive to age or geographic region. 

Trial registration: ClinicalTrials.gov Identifier: (P001: NCT01700192); EudraCT: (MT-18; 

2020-000446-34); JapicCTI: (TO-203-3-2; 121848). 

Copyright © 2023 The Authors. Published by Elsevier Inc. All rights reserved. 
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Abstract 

Background: Overprescription of short-acting beta-agonist (SABA) inhalers and blood 

eosinophil count have strong associations with exacerbation risk in asthma. However, in 

the authors' recent publication only a minority of patients overprescribed SABA (≥6 

inhalers in 12 months) were eosinophilic (≥0.3 x 109 cells/l). 

Aim: To compare the characteristics of eosinophilic and non-eosinophilic patients with 

asthma overprescribed SABA inhalers, and identify latent classes using clinical variables 

available in primary care. 

Design & setting: Cross-sectional analysis of patients with asthma in North East London, 

England, using primary care electronic health record data. 

Method: Unadjusted and adjusted multi-variate regression models and latent class 

analysis. 

Results: Eosinophilia was significantly less likely in female patients (P = 0.004), those with 

multiple mental health comorbidities (P<0.001), and those with SABA on repeat 

prescription (P<0.001). Latent class analysis identified the following three classes of 

patients overprescribed SABA: class 1, which represents classical uncontrolled asthma (oral 

steroids required for exacerbations, step 2-3 asthma medications, high probability of being 

eosinophilic); class 2, which represents mild asthma (low exacerbation frequency, low 

asthma medication step, low probability of being eosinophilic); and class 3, which 

represents difficult asthma (high exacerbation frequency despite high-strength preventer 

inhalers, low probability of being eosinophilic). The mild asthma class was the largest. 

Conclusion: Many patients being overprescribed SABA were non-eosinophilic with a low 

exacerbation frequency, suggesting disproportionately high SABA prescription compared 

with other asthma control markers. Potential reasons for high SABA prescription in these 

patients included repeat prescription (being dispensed but not taken) and use of SABA for 

non-asthma breathlessness (for example, breathing pattern disorders with anxiety). Further 
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research is needed into management of SABA overuse in patients without other markers of 

uncontrolled asthma. 

Keywords: albuterol; asthma; general practice; primary health care; short-acting beta-

agonist. 
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Abstract 

Rationale: Emerging research suggests that e-cigarette (EC) use may have detrimental 

health effects, increasing the burden on healthcare systems. Objectives: To determine 
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whether young EC users had increased asthma, asthma attacks, and health services use 

(HSU). Methods: This cohort study used the linked Canadian Community Health Survey 

(cycles 2015-16 and 2017-18) and health administrative data (January 2015-March 2018). A 

propensity score method matched self-reported EC users to up to five control subjects. 

Matched multivariable logistic and negative binomial regressions were used to calculate 

odds ratios, rate ratios (RRs), and 95% confidence intervals (CIs) with EC use as the 

exposure and asthma, asthma attacks, and all-cause HSU as the 

outcomes. Results: Analyses included 2,700 matched Canadian Community Health Survey 

participants (15-30 yr), 505 (2.4% of 20,725 participants) EC users matched to 2,195 

nonusers. After adjusting for confounders, EC users with asthma had over twofold higher 

odds of having an asthma attack in the last 12 months (odds ratio, 2.30; 95% CI, 1.29-4.12). 

Dual EC and conventional tobacco users had a twofold increased all-cause HSU rate 

compared with nonusers who never smoked tobacco (RR, 2.13; 95% CI, 1.53-2.98). This rate 

was greater than that for EC users who never smoked tobacco (RR, 1.73; 95% CI, 1.00-3.00) 

and non-EC users who regularly smoke tobacco (RR, 1.72; 95% CI, 1.29-2.29). Compared 

with male nonusers, female EC users had the highest increased all-cause HSU (RR, 1.94; 

95% CI, 1.39-2.69) over male EC users and female nonusers (RR, 1.13; 95% CI, 0.86-1.48; RR, 

1.41; 95% CI, 1.16-1.71, respectively). Conclusions: Current EC use is associated with 

significantly increased odds of having an asthma attack. Furthermore, concurrent EC use 

and conventional cigarette smoking are associated with a higher rate of all-cause HSU. The 

odds of asthma attack and all-cause HSU were highest among women. Thus, EC use may 

be an epidemiological biomarker for youth and young adults with increased health 

morbidity. 

Keywords: asthma; e-cigarette; health services use; smoking; vaping. 
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Abstract 

Although ambient temperature has been linked to asthma exacerbation, impacts 

associated with extreme temperature events remain unclear. This study aims to identify the 

events characteristics that elevate risk of asthma hospital visits, and to assess whether 

healthy behavior changes due to the COVID-19 prevention and control policy may modify 

the relationships. Data of asthma hospital visits from all medical facilities in Shenzhen, 

China during 2016-2020 were assessed in relation to extreme temperature events using a 

distributed lag model. Stratified analysis was conducted by gender, age and hospital 

department to identify susceptible populations. Through events defined by various 

duration days and temperature thresholds, we explored the modification by events 

intensity, length, occurrence time and healthy behaviors. The cumulative relative risk of 

asthma during heat waves compared to other days was 1.06 (95%CI: 1.00-1.13) and for 

cold spells was 1.17 (95%CI: 1.05-1.30), and that of males and school-aged children were 

generally higher than other sub-groups. There were significant effects of heat waves and 

cold spells on asthma hospital visits when the mean temperature was above 90th 

percentile (30 °C) and below 10th percentile (14 °C) respectively, and the relative risks were 

higher when events lasted longer, became stronger, occurred in daytime and in early 

summer or winter. During the healthy behaviors maintaining period, the risk of heat waves 

increased whilst the risk of cold spells reduced. Extreme temperatures may pose 

considerable impact on asthma and the health effect can be modified by the event 

characteristics and anti-epidemic healthy behaviors. Strategies of asthma control should 

consider the heightened threats of the intense and frequent extreme temperature events 

in the context of climate change. 
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Abstract 

Background: Work-related asthma (WRA) is the most prevalent occupational respiratory 

disease, and it has negative effects on socioeconomic standing, asthma control, quality of 

life, and mental health status. Most of the studies on WRA consequences are from high-

income countries; there is a lack of information on these effects in Latin America and in 

middle-income countries. 

Methods: This study compared socioeconomic, asthma control, quality of life, and 

psychological outcomes among individuals diagnosed with WRA and non-work-related 

asthma (NWRA) in a middle-income country. Patients with asthma, related and not related 

to work, were interviewed using a structured questionnaire to assess their occupational 

history and socioeconomic conditions, and with questionnaires to assess asthma control 

(Asthma Control Test and Asthma Control Questionnaire-6), quality of life (Juniper's 

Asthma Quality of Life Questionnaire), and presence of anxiety and depression symptoms 

(Hospital Anxiety and Depression Scale). Each patient's medical record was reviewed for 

exams and use of medication, and comparisons were made between individuals with WRA 

and NWRA. 

Results: The study included 132 patients with WRA and 130 with NWRA. Individuals with 

WRA had worse socioeconomic outcomes, worse asthma control, more quality-of-life 

impairment, and a higher prevalence of anxiety and depression than individuals with 

NWRA. Among individuals with WRA, those who had been removed from occupational 

exposure had a worse socioeconomic impact. 

Conclusions: Consequences on socioeconomic, asthma control, quality of life, and 

psychological status are worse for WRA individuals when compared with NWRA. 

Keywords: occupational asthma; quality of life; socioeconomic; work-exacerbated asthma; 

work-related asthma. 

© 2023 Wiley Periodicals LLC. 
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Dupilumab long-term efficacy in 
patients with non-OCS-dependent 
asthma with and without evidence of 
allergic asthma 
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Altincatal 4, Xavier Soler 5, Michel Djandji 4, Amr Radwan 5, Juby A Jacob-Nara 6, Yamo 

Deniz 5, Paul J Rowe 6 
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Abstract 

Objective: The open-label extension TRAVERSE study (NCT02134028) assessed dupilumab 

long-term safety and efficacy in patients who completed Phase 2/3 dupilumab asthma 

studies. This post hoc analysis evaluated long-term efficacy in type 2 patients with and 

without evidence of allergic asthma who enrolled in TRAVERSE from Phase 3 QUEST 

(NCT02414854) and Phase 2b (NCT01854047) studies. Non-type 2 patients with evidence 

of allergic asthma were also assessed. 
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Methods: Unadjusted annualized exacerbation rates during parent study and TRAVERSE 

treatment period, and changes from parent study baseline in pre-bronchodilator forced 

expiratory volume in 1 s (FEV1) and in 5-item Asthma Control Questionnaire (ACQ-5) scores 

were assessed in patients from QUEST and Phase 2b; change from parent study baseline in 

total IgE level was assessed in patients enrolled from Phase 2b. 

Results: 2062 patients from Phase 2b and QUEST enrolled in TRAVERSE. Of these, 969 

were type 2 with evidence of allergic asthma; 710 were type 2 without evidence of allergic 

asthma; and 194 were non-type 2 with evidence of allergic asthma at parent study 

baseline. In these populations, reductions in exacerbation rates observed during parent 

studies were sustained during TRAVERSE. Type 2 patients who switched from placebo arm 

to dupilumab in TRAVERSE experienced similar reductions in severe exacerbation rates, 

and improvements in lung function and asthma control to those patients who already 

received dupilumab during the parent study. 

Conclusion: Dupilumab efficacy was sustained for up to 3 years in patients with 

uncontrolled, moderate-to-severe type 2 inflammatory asthma, with or without evidence of 

allergic asthma.ClinicalTrials.gov identifier: NCT02134028. 

Keywords: ACQ-5; IgE; exacerbation; long-term; lung function; pre-bronchodilator FEV1; 

type 2. 
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Abstract 

Purpose of review: Glucocorticoid withdrawal syndrome (GWS) can develop after 

withdrawing exposure to supraphysiological levels of endogenous or exogenous 

glucocorticoids due to an established physical dependence. It is characterised by 

symptoms similar to adrenal insufficiency but needs to be regarded as a separate entity. 

GWS is often under-recognised in clinical practice and affected patients can experience 

significant impairment in their quality of life. 

Recent findings: A cornerstone in GWS management is adequate patient education and 

reassurance that symptoms are expected and typically temporary. Patients with 

endogenous Cushing's syndrome need to be aware that psychopathology may persist into 

the postoperative period. GWS is more likely to develop in severe Cushing's syndrome and 

in patients with very low levels of cortisol after surgery. Postoperatively, glucocorticoid 

replacement should be initiated and tapered in an individualised approach but there is 

currently no consensus on the best tapering strategy. If symptoms of GWS develop, 

glucocorticoid replacement ought to be temporarily increased to the previous, well 

tolerated dose. No randomised studies have thus far compared regimens for withdrawing 

glucocorticoids after treatment for anti-inflammatory or immunosuppressive causes to 

determine the best and safest tapering strategy. One open-label, single-arm trial in 

patients with asthma has recently proposed a personalised glucocorticoid tapering 

regimen which included the systematic assessment of adrenal function. 

Summary: Awareness of GWS by treating physicians and patient education are essential. 

Evidence on optimal GWS management after Cushing's syndrome treatment is scarce, but 

new data are emerging for tapering after long-term glucocorticoid treatment. 

Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved. 
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Abstract 

Purpose of review: The current review provides an assessment of the recent pediatric 

literature evaluating socioeconomic drivers of asthma incidence and morbidity. The review 

addresses the specific social determinants of health related to housing, indoor and 
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outdoor environmental exposures, healthcare access and quality, and the impact of 

systematic racism. 

Recent findings: Many social risk factors are associated with adverse asthma outcomes. 

Children living in low-income, urban neighborhoods have greater exposure to both indoor 

and outdoor hazards, including molds, mice, second-hand smoke, chemicals, and air 

pollutants, all of which are associated with adverse asthma outcomes. Providing asthma 

education in the community - via telehealth, school-based health centers, or peer mentors 

- are all effective methods for improving medication adherence and asthma outcomes. The 

racially segregated neighborhoods created by the racist 'redlining' policies implemented 

decades ago, persist today as hotspots of poverty, poor housing conditions, and adverse 

asthma outcomes. 

Summary: Routine screening for social determinants of health in clinical settings is 

important to identify the social risk factors of pediatric patients with asthma. Interventions 

targeting social risk factors can improve pediatric asthma outcomes, but more studies are 

needed related to social risk interventions. 
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Abstract 

Background: This study aimed to systematically review and meta-analyze the available 

literature on the association between preterm infant bronchopulmonary dysplasia (BPD) 

and pre-adulthood asthma. 

Methods: Studies examining the association between BPD and asthma in children and 

adolescents were systematically reviewed, and a meta-analysis was conducted. We 

searched Scopus, Embase, Web of Science, PubMed, and Cochrane Library from the 

database inception to March 26, 2022. The pooled odds ratio (OR) estimate was used in 

our meta-analysis to calculate the correlation between BPD and the probability of 

developing asthma before adulthood. Stata 12.0 was used to conduct the statistical 

analysis. 

Results: The correlation between asthma and BPD in preterm newborns was examined in 

nine studies. We used a random effect model to pool the OR estimate. Our results 

indicated a marked increase in the risk of subsequent asthma in preterm infants with BPD 

[OR = 1.73, 95% confidence interval (CI) = 1.43-2.09]. Moreover, there was no obvious 

heterogeneity across the studies (P = 0.617, I2 = 0%). The pooled OR remained stable and 

ranged from 1.65 (95% CI = 1.35-2.01) to 1.78 (95% CI = 1.43-2.21). Regarding publication 

bias, the funnel plot for asthma risk did not reveal any noticeable asymmetry. We further 
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performed Begg's and Egger's tests to quantitatively evaluate publication bias. There was 

no evidence of a publication bias for asthma risk (P > |Z| = 0.602 for Begg's test, and P > |t| 

= 0.991 for Egger's test). 

Conclusions: Our findings indicate that preterm infants with BPD have a much higher risk 

of developing asthma in the future (OR = 1.73, 95% CI = 1.43-2.09). Preterm infants with 

BPD may benefit from long-term follow-up. 

Keywords: Asthma; Bronchopulmonary dysplasia; Preterm infants. 
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Abstract 

Respiratory syncytial virus (RSV) represents a major global healthcare burden, particularly 

in those under 5 years of age. There is no available vaccine, with treatment limited to 

supportive care or palivizumab for high-risk children. Additionally, although a causal 

relationship has not been established, RSV has been associated with the development of 

asthma or wheezing in some children. The COVID-19 pandemic and the introduction of 

nonpharmaceutical interventions (NPIs) have caused substantial changes to RSV 

seasonality and epidemiology. Many countries have experienced an absence of RSV during 

the time of a typical season, followed by an out-of-season surge upon relaxation of NPI 

use. These dynamics have disrupted traditional RSV disease patterns and assumptions, but 

also provide a unique opportunity to learn more about the transmission of RSV and other 

respiratory viruses, as well as inform future approaches to RSV preventive strategies. Here, 

we review the RSV burden and epidemiology through the COVID-19 pandemic and discuss 

how new data may affect future decisions regarding RSV prevention. 

Keywords: COVID-19 pandemic; RSV; children; epidemiology; human respiratory syncytial 

virus. 
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Abstract 

The need for airway imaging is defined by the limited sensitivity of common clinical tests 

like spirometry, lung diffusion (DLCO) and blood gas analysis to early changes of 

peripheral airways and to inhomogeneous regional distribution of lung function deficits. 

Therefore, X-ray and computed tomography (CT) are frequently used to complement the 

standard tests.As an alternative, magnetic resonance imaging (MRI) offers radiation-free 

lung imaging, but at lower spatial resolution. Non-contrast enhanced MRI shows healthy 

airways down to the first subsegmental level/4th order (CT: eighth). Bronchiectasis can be 

identified by wall thickening and fluid accumulation. Smaller airways become visible, when 

altered by peribronchiolar inflammation or mucus retention (tree-in-bud sign).The strength 

of MRI is functional imaging. Dynamic, time-resolved MRI directly visualizes expiratory 
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airway collapse down to the lobar level (CT: segmental level). Obstruction of even smaller 

airways becomes visible as air trapping on the expiratory scans. MRI with hyperpolarized 

noble gases (3He, 129Xe) directly shows the large airways and peripheral lung ventilation. 

Dynamic contrast-enhanced MRI (DCE MRI) indirectly shows airway dysfunction as 

perfusion deficits resulting from hypoxic vasoconstriction of the dependent lung volumes. 

Further promising scientific approaches such as non-contrast enhanced, ventilation-

/perfusion-weighted MRI from periodic signal changes of respiration and blood flow are in 

development.In summary, MRI of the lungs and airways excels with its unique combination 

of morphologic and functional imaging capacities for research (e.g., in chronic obstructive 

lung disease or asthma) as well as for clinical imaging (e.g., in cystic fibrosis). 
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Abstract 

Asthma is a chronic respiratory condition affecting around 300 million people worldwide. 

In the United States, Black individuals have a higher burden of asthma than White 

individuals. The goal of this study was to differentiate the burden of asthma between US-

born and foreign-born Black residents of New York City (NYC). We use a multivariable Cox 

proportional hazard model with a robust variance estimate. The results indicate that 

foreign-born Black NYC residents have a significantly lower asthma prevalence than US-

born (PR = 0.40, 95% CI = 0.21-0.76). Additionally, those 65 years and older have a lower 

prevalence of asthma compared to those 18-34 years old. This study shows that asthma 

prevalence is higher amongst US-born Black NYC residents than foreign-born, which may 

indicate that the healthcare needs of the foreign-born may be different from that of the 

native-born. Further studies are needed to elucidate this result fully. 

Keywords: Asthma; Black/African American; Disparities; Immigrant; Prevalence. 
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Abstract 

The management of asthma has changed fundamentally during the past two decades. 

Precise assessment and phenotyping are now required to establish individually targeted 

treatment with disease-modifying anti-asthmatic drugs (DMAADs). Patients with asthma 

are often managed by primary care doctors or non-respiratory specialists in secondary 

care. However, the implementation of complex asthma guidelines in non-specialised care 

remains a challenge. There is a need for easy-to-understand, concise guides for general 

practice. In this Viewpoint, we propose a one-page practical guide for asthma 

management, titled A2BCD, with four components: dual assessment (A2) of asthma (ie, 

diagnosis and phenotype, plus asthma control and future risks); basic measures (B; eg, 

education, self-management skills, regular physical activity, and avoidance of asthma 

triggers); identification and treatment of comorbidities (C) of asthma (eg, chronic 

rhinosinusitis, obesity, or sleep apnoea); and phenotype-specific, individually targeted 

treatment with DMAADs (D), including individual inhalation schemes based on inhaled 

corticosteroids, leukotriene modifiers, biologics, and allergen immunotherapy. 

Copyright © 2023 Elsevier Ltd. All rights reserved. 
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Results: Among the 3510 anaphylaxis cases documented in the network, 70 (2%) patients 

(males: 57%; mean age: 35.4 y) presented grade 4 (Ring-Messmer) anaphylaxis and 25 died 

(19 food-related); 33% had a history of asthma. The main allergens were food (60%; 

peanut, 20%; milks, 11%) involved in 25/26 cases in children and in 17/44 (39%) cases in 

adults. Non-food anaphylaxis was related to drugs/latex (24%; neuromuscular blocking 

agents, 10%; betalactamins, 6%), Hymenoptera (16%). Three food-related cases (one death) 

occurred during oral food challenge in children. Patients with a food allergy were younger 

(22.2 years vs. 55 years, p < .001), had more likely a history of asthma (50% vs. 7%; p < 

.001), a pre-existing allergy (62% vs. 18%; p < .001) compared with other allergies. A 

cofactor was identified in 35 cases (50%) but predominantly in adults as opposed to 

children (64% vs. 27%; p = .01). The patients who died were younger (25.6 vs. 40.8 years; p 

= .01) than the survivors and mostly presented bronchospasm (56% vs. 29%; p = .05). Gaps 

in the prevention and management of anaphylaxis were noted in 15 cases (21%). 

Conclusions: Severe food anaphylaxis has specific features compared with other causes 

such as young age, asthma history and exercise. Food is also involved in severe anaphylaxis 

in adults that should not be underestimated. 

Keywords: adrenaline; anaphylaxis; death; food; mortality. 

© 2023 European Academy of Allergy and Clinical Immunology and John Wiley & Sons 

Ltd. 

• 30 references 

SUPPLEMENTARY INFO 

MeSH terms, Substancesexpand 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

53 

Randomized Controlled Trial 

  

Am J Prev Med 

•  

•  

•  

. 2023 Jun;64(6):893-897. 

https://pubmed.ncbi.nlm.nih.gov/36645170/#references
https://pubmed.ncbi.nlm.nih.gov/36645170/
https://doi.org/10.1111/all.15645
https://libkey.io/libraries/2561/pmid/36645170


 doi: 10.1016/j.amepre.2022.12.010. Epub 2023 Jan 13. 

Air Quality Index and Childhood 
Asthma: A Pilot Randomized Clinical 
Trial Intervention 
Franziska J Rosser 1, Scott D Rothenberger 2, Yueh-Ying Han 3, Erick Forno 3, Juan C Celedón 3 

Affiliations expand 

• PMID: 36642643 

  

• PMCID: PMC10200724 (available on 2024-06-01) 

  

• DOI: 10.1016/j.amepre.2022.12.010 

Abstract 

Introduction: To reduce air pollution exposure, the U.S. asthma guidelines recommend 

that children check the Air Quality Index before outdoor activity. Whether adding the Air 

Quality Index and recommendations to asthma action plans reduces exacerbations and 

improves control and quality of life in children with asthma is unknown. 

Methods: A pilot, unblinded, randomized clinical trial of 40 children with persistent 

asthma, stratified by age and randomized 1:1, recruited from the University of Pittsburgh 

Medical Center Children's Hospital of Pittsburgh (Pittsburgh, PA) was conducted. All 

participants received asthma action plans and Air Quality Index education. The intervention 

group received printed Air Quality Index information and showed the ability to use AirNow. 

Asthma exacerbations were assessed through a questionnaire, asthma control was 

assessed with the Asthma Control Test and Childhood Asthma Control Test, and quality of 

life was assessed with the Pediatric Asthma Quality of Life Questionnaire. After 

randomization (July-October 2020), participants were followed monthly for 6 months (exit 

January-March 2021). Outcome differences between groups were evaluated at the exit visit 

and over time (analysis was in 2021). 

Results: At randomization, there were no significant differences in age, sex, race, or asthma 

severity. At exit, more intervention participants checked the Air Quality Index (63% vs 15%) 

with no differences in the proportion of asthma exacerbations or mean Childhood Asthma 

Control Test or Pediatric Asthma Quality of Life Questionnaire scores. The mean change in 

Asthma Control Test score was higher in the intervention group (change in Asthma Control 
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Test=2.00 vs 0.15 for the control), which was modified by time (β=1.85, CI=0.09, 3.61). 

Physical activity was decreased overall and showed modification by treatment and time. 

Conclusions: Addition of the Air Quality Index to asthma action plans led to improved 

asthma control by Asthma Control Test scores but may decrease outdoor activity. 

Copyright © 2022 American Journal of Preventive Medicine. Published by Elsevier Inc. All 

rights reserved. 
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Abstract 

Background: This review aims to synthesise available evidence on the prevalence of 

chronic obstructive pulmonary disease (COPD), associated risk factors, hospitalisations and 

COPD readmissions in Africa. 

Method: Using the Met-Analyses and Systematic Reviews of Observational Studies 

guideline, electronic databases were searched from inception to 1 October 2021. The 

quality of studies was assessed using the Newcastle-Ottawa Scale. Evidence from retrieved 

articles was synthesised, and a random-effect model meta-analysis was conducted. The 

protocol was registered on PROSPERO. 

Results: Thirty-nine studies met the inclusion criteria, with 13 included in the meta-

analysis. The prevalence of COPD varied between the Global Initiative for Chronic 

Obstructive Lung Disease (2%-24%), American Thoracic Society/European Respiratory 

Society (1%-17%) and Medical Research Council chronic bronchitis (2%-11%) criteria, 

respectively. Increasing age, wheezing and asthma were consistent risk factors for COPD 

from studies included in the narrative synthesis. Our meta-analysis indicated that prior 

tuberculosis ((OR 5.98, 95% CI 4.18 to 8.56), smoking (OR 2.80, 95% CI: 2.19 to 3.59) and 

use of biomass fuel (OR 1.52, 95% CI: 1.39 to 1.67)) were significant risk factors for COPD. 

Long-term oxygen therapy (HR 4.97, 95% CI (1.04 to 23.74)) and frequent hospitalisation 

(≥3 per year) (HR 11.48, 95% CI (1.31 to 100.79)) were risk factors associated with 30-day 

COPD readmission. 

Conclusion: This study not only highlights specific risk factors for COPD risk in Africa but 

also demonstrates the paucity and absence of research in several countries in a continent 

with substantial COPD-related mortality. Our findings contribute towards the development 

of evidence-based clinical guidelines for COPD in Africa.PROSPERO registration 

numberCRD42020210581. 

Keywords: COPD epidemiology; COPD exacerbations; long term oxygen therapy (LTOT); 

tuberculosis. 
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Abstract 

Aim: To evaluate (1) whether periodontitis has an influence on the prevalence/incidence of 

respiratory diseases (chronic obstructive pulmonary disease [COPD], asthma, community-

acquired pneumonia [CAP], obstructive sleep apnoea [OSA] and COVID-19), and (2) what is 

the impact of periodontal therapy on the onset or progression of respiratory diseases. 

Materials and methods: An electronic search was performed on Pubmed, Cochrane 

Library and Scopus databases up to October 2021, to identify studies answering the PECOS 

and PICOS questions. 

Results: Seventy-five articles were selected. Meta-analyses identified statistically significant 

associations of periodontitis with COPD (nstudies = 12, odds ratio [OR] = 1.28, 95% 

confidence interval [CI] [1.16; 1.42], p < .001), and OSA (ns = 6, OR = 1.65, 95% CI [1.21; 
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2.25], p = .001), but not for asthma (ns = 9, OR = 1.53, 95% CI [0.82; 2.86], p = .181). For 

acute conditions, two studies were found for CAP, while for COVID-19, significant 

associations were found for the need of assisted ventilation (ns = 2, OR = 6.24, 95% CI 

[2.78; 13.99], p < .001) and COVID-related mortality (ns = 3, OR = 2.26, 95% CI [1.36, 3.77], 

p = .002). Only four intervention studies were found, showing positive effects of 

periodontal treatment on COPD, asthma and CAP. 

Conclusions: A positive association between periodontitis and COPD, OSA and COVID-19 

complications has been found, while there is a lack of intervention studies. 

Keywords: COVID-19; chronic obstructive pulmonary disease; community-acquired 

pneumonia; obstructive sleep apnoea; periodontitis. 

© 2023 The Authors. Journal of Clinical Periodontology published by John Wiley & Sons 

Ltd. 
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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. 

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. 
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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 

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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Abstract 

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. 
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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. 

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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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 

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

COVID cough; viral infection related-asthma. 

SUPPLEMENTARY INFO 

MeSH terms, Substancesexpand 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

10 

J Asthma 

•  

•  

•  

. 2023 Jun;60(6):1202-1209. 

 doi: 10.1080/02770903.2022.2139717. Epub 2022 Nov 14. 

Factors associated with medication 
adherence among adults with asthma 
Kudret C Özdemir 1 2, Ramune Jacobsen 1, Morten Dahl 2 3, Eskild Landt 2 

Affiliations expand 

• PMID: 36278848 

  

• DOI: 10.1080/02770903.2022.2139717 

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 
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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 

Objective: Although obesity is known to have adverse effects on asthma, it is not fully 

known whether general or abdominal obesity affects asthma symptoms more. In this study, 

the effects of diet and general/abdominal obesity on respiratory functions were evaluated. 

Methods: A total of 204 adult asthmatic individuals participated in the study. 

Anthropometric measurements, respiratory functions, asthma control test (ACT) scores, 

and 24-hour food consumption were recorded. The results were compared according to 

body mass index (BMI), waist circumference (WC), and waist-hip ratio (WHR) classification. 

Results: FEV1, FVC, MEF25-75, MEF50, and MEF25 decreased with the increase in BMI, WC, and 

WHR. FEV1 showed a negative linear relationship with BMI, WC and WHR and these results 

were more significant in WC and WHR than BMI. Similarly, the ACT score also showed a 

negative correlation with BMI (r = -0.372; p = 0.023), WC (r = -0.402; p = 0.001) and WHR (r 

= -0.387; p = 0.011), and the results were more significant in WC and WHR than BMI. 

Individuals whose WC (OR: 2.170 CI (1.325-3.182)) and WHR (OR: 2.119 CI (1.246-3.338)) 

were at risk had higher odds of uncontrolled asthma than those with normal WC and WHR. 

Each 100-kcal increase in total energy consumption increased the odds of uncontrolled 

asthma (OR: 1.125 CI (1.086-2.217)) (p < 0.05). 

Conclusions: The effects of WC and WHR, which are indicators of abdominal obesity, on 

respiratory functions and ACT score, were found to be higher than BMI. Obese individuals 

should be referred to diet clinics to improve their asthma symptoms. 

Keywords: Asthma; central obesity; general obesity; nutrition. 
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Abstract 

Background: Haemophilus influenzae (H. influenzae), Streptococcus pneumoniae 

(pneumococcus) and influenza vaccines are administered in children to prevent infections 

caused by these pathogens. The benefits of vaccination for asthma control in children and 

the elicited immune response are not fully understood. This study aimed to investigate the 

impact of these vaccinations on respiratory infections, asthma symptoms, asthma severity 

and control status, pathogen colonization and in vitro immune responses to different 

stimulants mimicking infections in asthmatic children. 

Methods: Children aged 4-6 years were recruited into the multicentre prospective PreDicta 

study conducted across five European countries. Information about vaccination history, 
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infections, antibiotic use, inhaled corticosteroid (ICS) use and asthma symptoms in the last 

12 months were obtained from questionnaires of the study. Nasopharyngeal samples were 

collected at the first visit to assess bacterial and viral colonization, and venous blood for 

isolation of peripheral blood mononuclear cells (PBMCs). The PBMCs were stimulated with 

phytohemagglutinin, R848, Poly I:C and zymosan. The levels of 22 cytokines and 

chemokines were measured in cell culture supernatants using a luminometric multiplex 

assay. 

Results: One-hundred and forty asthmatic preschool children (5.3 ± 0.7 years) and 53 

healthy children (5.0 ± 0.8 years) from the PreDicta cohort were included in the current 

study. Asthmatic children were associated with more frequent upper and lower respiratory 

infections, and more frequent and longer duration of antibiotic use compared with healthy 

children. In asthmatic children, sufficient H. influenzae vaccination was associated with a 

shorter duration of upper respiratory infection (URI) and overall use and average dose of 

ICS. The airway colonization was characterized by less pneumococcus and more rhinovirus. 

Pneumococcal vaccination was associated with a reduction in the use rate and average 

dose of ICS, improved asthma control, and less human enterovirus and more H. influenzae 

and rhinovirus (RV) airway colonization. Influenza vaccination in the last 12 months was 

associated with a longer duration of URI, but with a decrease in the occurrence of lower 

respiratory infection (LRI) and the duration of gastrointestinal (GI) infection and antibiotic 

use. Asthmatic preschoolers vaccinated with H. influenzae, pneumococcus or influenza 

presented higher levels of Th1-, Th2-, Th17- and regulatory T cells (Treg)-related cytokines 

in unstimulated PBMCs. Under stimulation, PBMCs from asthmatic preschoolers with 

pneumococcal vaccination displayed a predominant anti-inflammatory immune response, 

whereas PBMCs from asthmatic children with sufficient H. influenzae or influenza 

vaccination were associated with both pro- and anti-inflammatory immune responses. 

Conclusion: In asthmatic preschoolers, the standard childhood vaccinations to common 

respiratory pathogens have beneficial effects on asthma control and may modulate 

immune responses relevant to asthma pathogenesis. 

Keywords: Haemophiluse influenzae; asthma; immune response; influenza; pneumococcus. 
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Abstract 

Background: Exacerbations have a major impact on the well-being of patients with 

uncontrolled asthma. This study evaluated lung function, healthcare resource utilization 

(HCRU), and productivity loss following asthma exacerbations.Methods: This single-center, 

observational, prospective cohort study recruited US patients presenting clinically with an 

acute asthma exacerbation; a reference group without exacerbations was included for 

comparison. Lung function (forced expiratory volume in 1 second [FEV1]) was collected at 

baseline, daily during Month 1, and monthly for Months 2-5, and reported as FEV1 percent 

predicted (FEV1pp). HCRU (outpatient visits to a healthcare practitioner, emergency room 
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[ER] visits, and hospitalizations for asthma), oral corticosteroid (OCS) use, and asthma-

related work/school absence were collected monthly for 6 months.Results: Overall, 150 

patients were recruited (exacerbation: n=102; reference: n=48; mean [SD] age: 42.7 [15.2] 

and 49.6 [12.4] years; female: 73% and 71%). In both groups, similar trends were observed 

in FEV1, with significant improvement from baseline to Week 1 (p<0.05), followed by a 

continuous decline. FEV1p was 7.7% lower at baseline and 8.6% lower at Month 5 in the 

exacerbation group versus the reference group. The exacerbation group had significantly 

higher rates of OCS prescription during follow-up versus reference group (p=0.04). Over 

half (52.9%) of patients in the exacerbation group had a recurrent exacerbation during 

follow-up, increased HCRU (outpatient visits, ER visits, and hospitalizations), and impaired 

productivity.Conclusion: Although patients with exacerbations had rapid recovery of lung 

function, this was not maintained and declined faster than in patients without 

exacerbations. Additionally, patients experienced increased HCRU after exacerbations. 

Keywords: Forced expiratory volume; airway disease; asthma exacerbations; healthcare 

resource utilization; symptom exacerbation. 
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Abstract 

Objective: Lung function testing is used in diagnosing asthma and assessing asthma 

control. Spirometry is most commonly used, but younger children can find performing this 

test challenging. Non-volitional tests such as airwave oscillometry (AOS) may be helpful in 

that population. We compared the success of spirometry and AOS in assessing 

bronchodilator responsiveness in children. 

Methods: AOS was conducted alongside routine lung function testing. Resistance at 5 Hz 

(R5), the difference between the resistance at 5 and 20 Hz (R5-20) and the area under the 

reactance curve (AX) were assessed. Patients between 5 and 16 years old attending clinic 

with wheeze or asthma were assessed. Patients performed AOS, followed by spirometry 

and were then given 400 µg salbutamol; the tests were repeated 15 minutes later. 

Results: Lung function testing was performed in 47 children of whom 46 (98%) and 32 

(68%) performed acceptable baseline oscillometry and spirometry, respectively (p < 0.001). 

Children unable to perform acceptable spirometry were younger (7.35, range: 5.4-10.3 

years) than those who could (10.4, range: 5.5-16.9 years), p < 0.001. The baseline z-scores 

of AOS R5 correlated with FEV1 (r = 0.499, p = 0.004), FEF75 (r = 0.617, p < 0.001), and 

FEV1/FVC (r = 0.618, p < 0.001). There was a positive bronchodilator response assessed by 

spirometry (change in FEV1 ≥ 12%) in eight children which corresponded to a change in R5 

of 36% (range: 30%-50%) and a change in X5 of 39% (range: 15%-54%). 

Conclusions: Oscillometry is a useful adjunct to spirometry in assessing young asthmatic 

children's lung function. The degree of airway obstruction, however, might affect the 

comparability of the results of the two techniques. 

Keywords: Lung function; bronchodilator responsiveness; forced expiratory volume in 

1 second (FEV1); pediatrics; resistance at 5Hz (R5). 
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Abstract 

Objectives: The present study aimed to investigate the association between asthma and 

work absence in a large sample of US working adults, while controlling for several 

sociodemographic and health characteristics. Methods: This study used data from the 

2019 Health and Functional Capacity Survey of the RAND American Life Panel (ALP). Work 

absence corresponded to the number of days of absence from work for health-related 

reasons in the past 12 months. Current asthma was self-reported and was included in the 

analyses as a dichotomous variable. Control variables included sex, age, ethnicity, marital 

status, education, occupation, annual family income, health insurance, and number of 

chronic physical or psychiatric conditions. Finally, the association between asthma and 
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work absence was analyzed using logistic regression models. Results: This study included 

1,323 adults aged 22-65 years (53.1% males; mean [SD] age 43.1 [11.7] years). Individuals 

with asthma were more likely to report at least one (81.5% versus 56.8%, p-value<0.001) or 

three days of absence (56.9% versus 31.3%, p-value=0.003) from work in the past 12 

months than those without asthma. These findings were corroborated in the regression 

analyses, as asthma was positively and significantly associated with work absence after 

adjusting for all control variables (at least one day of absence: OR=3.24, 95% CI=1.44-7.29; 

at least three days of absence: OR=2.61, 95% CI=1.26-5.40). Conclusions: This US study of 

working adults showed that asthma was a risk factor for work absence. Further research is 

warranted to better understand the factors predisposing to work absence in the asthma 

population. 
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Abstract 

Objective: Asthma and obesity are both inflammatory complications of pregnancy and 

when combined contribute to an increased risk of uncontrolled asthma during pregnancy 

and poor perinatal outcomes. Our previous work has identified the presence of maternal 

asthma is associated with a proinflammatory milieu in the placenta and reduced fetal 

growth. The current study was designed to determine the relationships between 

immunomodulatory metabolic pathways and inflammation and establish whether these 

pathways are associated with uncontrolled asthma in obese pregnant women. 

Methods: Fifty-three obese (BMI >30) pregnant women were recruited prospectively. 

Participants were classified as having no asthma, controlled asthma, and uncontrolled 

asthma based on a doctor diagnosis and assessment using the Asthma Control 

Questionnaire (ACQ). Circulating plasma concentrations of metabolic hormones leptin, 

adiponectin, insulin, glucose, and extracellular vesicle (EVs) associated cytokines were 

measured at 18- and 36-weeks gestation. 

Results: Concentrations of metabolic and inflammatory markers among obese participants 

with or without asthma were not significantly different throughout gestation. However 

total adiponectin concentrations increased as gestation progressed in obese, non-

asthmatic women but did not increase in women with asthma. Plasma adiponectin and 

leptin levels in women with uncontrolled asthma were positively correlated with EV 

inflammatory markers including GM-CSF, IL-6, TNFα and IFNγ protein. 

Conclusions: This study demonstrated that most metabolic markers remain unchanged 

with the presence and severity of asthma in obese pregnant women. However, differences 

in the associations between metabolic and inflammatory pathways were observed in 

women with asthma and may be one of the mechanisms contributing to uncontrolled 

asthma in obese pregnant women. 

Keywords: Uncontrolled asthma; cytokines; inflammation; obesity; pregnancy. 
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Abstract 

Aim: Inhaled corticosteroid (ICS)/long-acting β2 agonist (LABA) combination therapy is 

used for the effective control of asthma. Aim of this study was to collect data on the 

effectiveness, safety, quality of life, and patient satisfaction from a fixed dose combination 

of budesonide/formoterol administered with the Elpenhaler® device following 3-months' 

treatment.Methods: A 3-month real-life, multicentre, one-arm, prospective observational 

study (SKIRON study-NCT03055793) was conducted, using the following questionnaires: 

Asthma Control Questionnaire (ACQ-6) for asthma control assessment, MiniAQLQ 

questionnaire for QoL assessment, and Feeling of Satisfaction with Inhaler questionnaire 
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(FSI-10) for patients' satisfaction with the inhaler device. Comorbidities and safety data 

were also recorded during the study.Results: We enrolled 1,174 asthmatic patients 

following standard clinical practice in primary care from 126 sites in urban and rural areas 

of Greece. The majority of patients (71.5%) had at least one comorbidity. A statistically 

significant improvement in the ACQ-6 score was noted at 3 months compared to the 

baseline evaluation (mean ± SD 2.19 ± 0.97 at baseline vs. 0.55 ± 0.56 at 3 months; mean 

change -1.64 (95%CI -1.69, -1.57), p < 0.0001). MiniAQLQ score was statistically and 

clinically significantly improved, compared to baseline, (4.55 ± 1.04 at baseline vs. 6.37 ± 

0.64 at 3 months; mean change 1.82 (95%CI 1.75, 1.87), p < 0.0001). The mean FSI-10 score 

of 44.2 ± 5.4 indicated patient satisfaction and ease-of-use of the 

Elpenhaler® device.Conclusions: In this large real-world study of inadequately-controlled 

asthma patients in primary care settings, the treatment with budesonide/formoterol FDC 

with the Elpenhaler® device was associated with significant improvement in patients' 

asthma control and quality of life. 

Keywords: Asthma; Elpenhaler® device; asthma control; dry powder inhaler; feeling of 

satisfaction with inhaler; fixed-dose budesonide/formoterol; observational; primary care; 

quality of life. 
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Abstract 

Introduction: The use of electronic cigarettes (e-cigarettes) may exacerbate pulmonary 

complications in youth and young adults with asthma. We sought to identify the cognitive 

mechanisms that might explain e-cigarette use in this population. We hypothesized that e-

cigarette outcome expectancies and e-cigarette resistance self-efficacy would mediate the 

relationship between asthma diagnosis and e-cigarette use in youth and young adults. 

Methods: We enrolled youth and young adults (15-25 years old) in Alabama with a clinical 

diagnosis of asthma (n = 130) or without a diagnosis of any chronic pulmonary disease 

(n = 115; reference group). Author-constructed and validated questionnaires (young adult 

e-cigarette use outcome expectancies and modified Self-efficacy Scale for Adolescent 

Smoking) were administered to collect demographic data and assess susceptibility to e-

cigarette use as well as current use of e-cigarettes, e-cigarette outcome expectancies, and 

e-cigarette resistance self-efficacy. We then conducted structural equation modeling to 

test whether e-cigarette expectancies and e-cigarette resistance self-efficacy mediate the 

relationship between asthma and susceptibility to e-cigarette use as well as current e-

cigarette use. 

Results: The frequency of the susceptibility to e-cigarette use and current e-cigarette use 

was lower among those with clinically diagnosed asthma than among those without 

asthma (35.8% vs. 59.8% for susceptibility and 6.0% vs. 18.2% for current use). Individuals 

with asthma reported weaker expectancies that e-cigarettes would make them feel relaxed 

which, in turn, was a significant predictor of lower susceptibility to e-cigarette use and 

current e-cigarette use, suggesting mediation. Finally, individuals with asthma 

demonstrated greater e-cigarette resistance self-efficacy in the context of social 

opportunities and friends' influence to use e-cigarettes. This self-efficacy was associated 

with lower susceptibility to e-cigarette use as well as current e-cigarette use. 
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Conclusion: Although longitudinal studies are needed to determine relationships 

prospectively, targeted interventions that reduce outcome expectancies and increase 

resistance self-efficacy to e-cigarette use may further reduce e-cigarette use among youth 

and young adults with asthma. 

Keywords: E-cigarette; asthma; expectancy; self-efficacy. 
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Objective: Because asthma health disparities in children remain common, innovative 

approaches to obtain asthma health equity are essential. Comprehensive care coordination 

programs may address the social determinants of health that influence these disparities. 

This analysis aims to ascertain if receipt of Coordination of Healthcare for Complex Kids 

(CHECK) program services was associated with changes in school absence, cost, healthcare 

utilization, and controller prescription in children with asthma. 

Methods: The CHECK program ran from December 1, 2014 through August 31, 2017. 

Engagement with community health workers was rolling and targeted based on risk level 

(low, medium, or high determined by healthcare utilization). This analysis included school-

aged children with asthma (n = 2,629) and sufficient Chicago Public Schools attendance 

data (n = 430). 

Results: Children engaged in CHECK were more likely to be female (p = .046) and to 

identify as Black and/or Hispanic/Latino than enrolled-only children. School absence was 

not different between the groups. Average total cost for engaged children was 21.3% more 

than enrolled-only children the first year (p = .027) but did not differ by the second year 

(p = .948). At baseline, 68.1% of the cohort had at least one ED visit 12 months prior to 

CHECK, this reduced to 49.5% post-1 and 41.9% post-2. Engaged children were 21% more 

likely to visit an ED (p = .010) and 40% more likely to have a controller. 

Conclusions: CHECK program receipt was associated with improved healthcare utilization 

and controller prescriptions. School attendance did not change. The CHECK model offers 

potential pathways to support low-income children with asthma. 

Keywords: Health disparities; community health workers; health services research; 

multilevel interventions; patient navigators. 
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Abstract 

Pediatric asthma management in the U.S. is primarily oriented around caregivers. As 

evident in policy, clinical literature and provider practices, this caregiver-centric approach 

assumes unidirectional transfer of practices and knowledge within particular relational 

configurations of physicians, caregivers, and children. Reflecting broader societal values 

and hierarchies, children are positioned as passive recipients of care, as apprentices for 

future citizenship, and as the responsibility of parents who will train them in the knowledge 

and labor of asthma management. These ideas, though sometimes contradictory, 

contribute to a systemic marginalization of children as participants in their health care, 

leaving a conceptual gap regarding children's inclusion in chronic illness management: 

what children's roles in their health care are or should be. We address this conceptual gap 

by asking, what does pediatric asthma management look like when we center children, 

rather than caregivers in our lens? We draw data from a study of asthma management in 

St. Louis, Missouri, and Gainesville, Florida, which included 41 caregivers, 24 children, and 

12 health-care providers. By asking children to show us how they manage asthma, we find 

that children actively co-construct health practices within broader interdependencies of 

care and the structural constraints of childhoods. 
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Abstract 

Objectives: Unilateral clear thin rhinorrhea (UCTR) can be concerning for a nasal 

cerebrospinal fluid (CSF) leak. Beta-2 transferrin electrophoresis has been the gold 

standard for initial non-invasive confirmatory testing for CSF rhinorrhea, but there can be 

issues with fluid collection and testing errors. Ipratropium bromide nasal spray (IBNS) is 

highly effective at reducing rhinitis-related rhinorrhea, and should presumably not resolve 

CSF rhinorrhea. This study assessed whether different clinical features and IBNS response 

helped predict presence or absence of CSF rhinorrhea. 

Methods: A prospective cohort study was conducted where all patients with UCTR had 

nasal fluid tested for beta-2 transferrin, and were prescribed 0.06% IBNS. Patients were 

diagnosed with CSF rhinorrhea or other rhinologic conditions. Clinical variables like IBNS 

response (rhinorrhea reduction), positional worsening, salty taste, postoperative state, 

female gender, and body-mass index were assessed for their ability to predict CSF 

rhinorrhea. Sensitivity, specificity, and predictive values and odds ratios were calculated for 

all clinical variables. 

Results: Twenty patients had CSF rhinorrhea, and 53 had non-CSF etiologies. Amongst 

clinical variables assessed for predicting CSF absence or presence, significant associations 

were shown for IBNS response (OR = 844.66, p = 0.001), positional rhinorrhea worsening 

(OR = 8.22, p = 0.049), and body-mass index ≥30 (OR = 2.92, p = 0.048). IBNS response 

demonstrated 96% sensitivity and 100% specificity, and 100% positive and 91% negative 

predictive values for predicting CSF rhinorrhea. 

Conclusions: In patients with UCTR, 0.06% IBNS response is an excellent screening tool for 

excluding CSF rhinorrhea, and should be considered in the diagnostic workup of CSF 

rhinorrhea. 

Level of evidence: 2 Laryngoscope, 2023. 
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Abstract 

Objective: To investigate the impact of sex on the clinical characteristics, prognoses, and 

therapeutic selection of eosinophilic granulomatosis with polyangiitis (EGPA). 

Methods: We retrospectively enrolled 170 hospitalized patients with EGPA who were 

managed at our hospital between 2007 and 2020. Detailed clinical data were reviewed. 

Manifestations, prognoses, treatments, and outcomes were compared between female and 

male patients. Cumulative survival rates were calculated using Kaplan-Meier curves. 

Results: In this cohort, the male-to-female ratio was 1.4:1. Renal involvement was more 

frequent in male patients, including serum creatinine elevation, and proteinuria > 1 g/24h. 

Severe gastrointestinal involvement occurred more commonly in male patients. Female 
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patients had longer allergy duration and higher ratios of allergic rhinitis and asthma. Sex 

differences in proteinuria > 1 g/24 h, serum creatinine > 150 mmol/L, severe 

gastrointestinal involvement, and weight loss were more significant in patients aged ≤ 55 

years than those in patients aged > 55 years. Overall, male patients had a higher 

Birmingham Vasculitis Activity Score and a worse prognosis that were assessed at 

diagnosis, with a lower proportion of 1996 Five Factor Score = 0, than females. Regarding 

treatment selection, methylprednisolone pulse and cyclophosphamide were administered 

more frequently to male patients. All-cause mortality and cumulative survival rates were 

comparable between the sexes. 

Conclusion: In this Chinese EGPA cohort, male and female patients showed distinct 

disease phenotypes. Male patients with EGPA had a higher disease activity at diagnosis 

and required more aggressive treatment for remission induction. 
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Climate change is often framed as an environmental concern; however, the burning of 

fossil fuels both directly and indirectly impacts air quality and, thus, human health. Gas 

byproducts of combustion lead to increased levels of atmospheric ozone and carbon 

dioxide, which in turn elevate surface temperatures of the earth. This process exposes 

individuals to respiratory irritants and contributes to increased frequency of natural 

disasters such as wildfires, negatively impacting respiratory health. Normal physiologic 

changes in the respiratory system make pregnant people particularly vulnerable to the 

effects of air pollution. Asthma and allergic rhinitis are 2 common respiratory diseases that 

can be triggered by poor air quality. Solutions to limit the impact of climate change on 

respiratory disease include risk mitigation and reduction of fossil fuel consumption on 

individual, organization, and community levels. Midwives are well positioned as clinicians 

to educate people about individual strategies to reduce environmental exposure to 

respiratory irritants and advocate for policy changes to limit future health effects of climate 

change. 

Keywords: antepartum care; climate/environmental health; primary care; public health. 
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Abstract 

Background: Histamine and cysteinyl leukotrienes (CysLTs) are potent inflammatory 

mediators in allergic rhinitis (AR). Studies involving other combinations of antihistaminics 

(Levocetirizine) and highly selective leukotriene receptor antagonist (LTA) (Montelukast) 

combination have shown additive benefits and are widely prescribed for AR. 

Objective: Evaluate the efficacy and safety of Bilastine 20 mg and Montelukast 10 mg 

fixed-dose combination (FDC) therapy in patients with AR. 

Methods: A randomized, double-blind, comparative, parallel, phase III study was 

conducted to evaluate efficacy and safety of Bilastine 20 mg and Montelukast 10 mg FDC 

at 16 tertiary care otolaryngology centres in India. Adult patients with AR for one year with 

IgE antibody positive and 12-h NSS score >36 in 3 days were randomized to receive either 

Bilastine 20 mg and Montelukast 10 mg or Montelukast 10 mg & Levocetirizine 5 mg 

tablets for 4 weeks. The change in total symptom score (nasal symptom scores (NSS) & 

non-nasal symptom scores (NNSS)) from baseline to week 4 was assessed as primary 

endpoint. Secondary endpoints included changes in TSS, NSS, NNSS, individual symptom 

scores (ISS), Rhinoconjunctivitis Quality of Life (RQLQ), discomfort due to rhinitis (VAS), and 

clinical global impression (CGI) scores. 

Results: The change in mean TSS from baseline to week 4 in Test group (16.6 units) was 

comparable to reference group (17 units) (p= 0.8876). The difference in change in mean 

NSS, NNSS and ISS from baseline to day 7, 14, 28 were comparable. RQLQ improved from 

baseline to Day 28. Significant improvements were observed in discomfort due to AR 

measured by VAS and CGI scores from baseline to day 14 and 28. The safety and 

tolerability of patients were comparable between the groups. All adverse events (AEs) were 

mild to moderate in severity. No patient discontinued due to AEs. 
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Conclusions: The FDC of Bilastine 20 mg and Montelukast 10 mg was efficacious and well 

tolerated in Indian patients with AR. 

Keywords: Second-generation antihistamine; allergic rhinitis; clinical trial; fixed-dose 

combination; leukotriene receptor antagonist; safety; total symptom score. 
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House dust mite (HDM) allergy belongs to the most important allergies and affects 

approximately 65-130 million people worldwide. Additionally, untreated HDM allergy may 

lead to the development of severe disease manifestations such as atopic dermatitis or 

asthma. Diagnosis and immunotherapy of HDM allergic patients are well established but 

are often hampered by the use of mite extracts that are of bad quality and lack important 

allergens. The use of individual allergens seems to be a promising alternative to natural 

allergen extracts, since they represent well-defined components that can easily be 

produced and quantified. However, a thorough characterization of the individual allergens 

is required to determine their clinical relevance and to identify those allergens that are 

required for correct diagnosis of HDM allergy and for successful immunotherapy. This 

review gives an update on the individual HDM allergens and their benefits for diagnosis 

and immunotherapy of HDM allergic patients. 

Keywords: Component-resolved diagnosis; House dust mite; Immunotherapy; 

Recombinant allergen. 

Copyright © 2023 The Authors. Published by Elsevier Ltd.. All rights reserved. 
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Abstract 

Allergic rhinitis is a common ailment in primary and acute care settings. Diagnosis is 

clinical, by means of history and physical examination. Referral to an allergist is considered 

when symptoms are difficult to manage and/or confirmation by means of further testing is 

desired. Management of allergic rhinitis should not be considered trivial, as multiple 

secondary effects can present as the course progresses. Several treatment modalities exist 

but should begin with glucocorticoid nasal sprays and systemic second- or third-

generation antihistamines. 

Keywords: Allergen; Allergic rhinitis; Antihistamine; Decongestant; Histamine; 

Immunotherapy; Intranasal corticosteroids; Seasonal allergies. 

Copyright © 2023 Elsevier Inc. All rights reserved. 
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Abstract 

Introduction: Allergic rhinitis (AR) is a common disease with an important impact on the 

quality of life and very high management costs. In many patients, the poor control of 

rhinitis symptoms often requires the use of different drugs, and polytherapy tends to 

reduce therapeutic adherence. According to the latest version of ARIA guidelines, the 

currently recommended drugs for the treatment of moderate-to-severe AR are second-

generation antihistamines, intranasal corticosteroids, and their combination, even in a 

single nasal spray device. A single medication with a rapid onset of action, acting on 

breakthrough symptoms too, would be advantageous, also in terms of patient compliance. 

Areas covered: GSP301 (olopatadine 600 µg - mometasone furoate 25 µg) is a novel 

intranasal formulation, combining the second-generation antihistamine olopatadine 

hydrochloride with mometasone furoate. Here, we review the evidence for GSP301, 

especially concerning the efficacy and safety profile of this intranasal combination in the 

treatment of AR. 

Expert opinion: The evidence provided in the current review clearly supports the use of 

GSP301 as a novel intranasal corticosteroid/antihistamine combination with a well-

documented efficacy and safety profile in terms of rapid symptom relief and good 

tolerability. 

Keywords: Allergic rhinitis; anti-histamine; corticosteroid; intranasal combinations; 

mometasone furoate; olopatadine hydrochloride. 
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Abstract 

Allergic rhinitis is a highly prevalent chronic inflammatory disorder of the nasal mucosa 

that poses a significant burden on patients' health and quality of life. Current therapies for 

allergic rhinitis are unable to reinstate immune homeostasis or are restricted by specific 

allergens. Potential therapeutic strategies for allergic rhinitis are urgently needed. 

Mesenchymal stem cells (MSCs) are immune-privileged, have strong immunomodulatory 

effects, and can be easily isolated from various sources. Thus, MSC-based therapies 
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demonstrate potential for treating inflammatory diseases. Recently, numerous studies have 

investigated the therapeutic effects of MSCs in animal models of allergic rhinitis. Here, we 

review the immunomodulatory effects and mechanisms of MSCs on allergic airway 

inflammation, especially allergic rhinitis, highlight the recent research regarding MSCs in 

the modulation of immune cells, and discuss the clinical potential of MSC-based therapy 

for allergic rhinitis. 

Keywords: allergic rhinitis; extracellular vesicles; immunomodulation; mesenchymal stem 

cells. 

© 2023 European Academy of Allergy and Clinical Immunology and John Wiley & Sons 

Ltd. 
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Abstract 

Background: The house dust mite (HDM) sublingual immunotherapy (SLIT)-tablet is a 

treatment option for allergic rhinitis with/without conjunctivitis (AR/C) approved in adults 

worldwide and in adolescents in some countries. 

Objective: To supplement existing adolescent HDM SLIT-tablet safety data by conducting 

the MT-18 trial in adolescents. 

Methods: MT-18 (EudraCT:2020-000446-34) was a phase 3, open-label, single-arm, 28-day 

safety trial of daily HDM SLIT-tablet (12 SQ-HDM dose) in European adolescents (12-17 

years) with HDM AR/C, with or without asthma. The primary end point was at least 1 

treatment-emergent adverse event (TEAE). MT-18 results were compared with 12 SQ-HDM 

adolescent subpopulation data from previously described 1-year phase 3 trials conducted 

in North America (P001; clinicaltrials.gov:NCT01700192) or Japan (TO-203-3-2; 

JapicCTI:121848). 

Results: No treatment-related anaphylaxis, epinephrine administrations, severe local 

swellings, severe mouth or throat edema, or eosinophilic esophagitis occurred in the trials. 

For MT-18 (N = 253), P001 (N adolescents = 189), and TO-203-3-2 (N adolescents = 206), 

the percentage of adolescents treated with 12 SQ-HDM reporting any TEAE was 88%, 95%, 

and 93%, respectively, and the percentage reporting any treatment-related AE (TRAE) was 

86%, 93%, and 66%, respectively. The most common TRAEs were local application site 

reactions. Most TRAEs were mild in intensity and were typically experienced the first 1 to 2 

days of treatment. There were no asthma-related TEAEs with the HDM SLIT-tablet. The 

safety profile appears similar between adolescents with or without asthma at baseline. 

Conclusion: The HDM SLIT-tablet was well tolerated in European, North American, and 

Japanese adolescents with HDM AR/C, indicating safety of the HDM SLIT-tablet is 

insensitive to age or geographic region. 

Trial registration: ClinicalTrials.gov Identifier: (P001: NCT01700192); EudraCT: (MT-18; 

2020-000446-34); JapicCTI: (TO-203-3-2; 121848). 
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Abstract 

Background: Allergic rhinitis (AR) is characterized by distinct clinical heterogeneity and 

allergic sensitization patterns. We aimed to quantify rhinitis symptoms in patients with self-

reported allergic rhinitis according to the potential sensitization patterns for relevant 

allergens in China. 

Methods: We used latent class analysis (LCA; a subset of structural equation modeling) to 

independently cluster patients into different patterns of atopic sensitization in an 

unsupervised manner, based on specific immunoglobulin E tests. AR symptom severity was 

assessed by the visual analogue scale. We evaluated the association between the severity 

of AR and the allergen sensitization patterns. 

Results: LCA revealed four phenotypes of atopic sensitization among 967 patients with 

self-report AR. We labeled latent classes as: Class 1, weed pollens and indoor sensitization 

(n = 74 [7.7%]); Class 2, weed pollen with low indoor sensitization (n = 275 [28.4%]); Class 

3, low or no sensitization (n = 350 [36.2%]); and Class 4, house dust mite-dominated 
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sensitization (n = 268 [27.7%]). AR was more severe in Class 2 compared to the other 3 

classes, indicating that upper respiratory symptoms are more severe among patients with 

isolated seasonal rhinitis. 

Conclusion: We have identified four sensitization patterns in patients with self-reported 

AR, which were associated with different clinical symptoms and comorbidities. 

Keywords: allergen sensitization; allergic rhinitis; atopy; latent class analysis. 
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Abstract 

Introduction: Aspirin desensitization (AD) is effective in relieving asthma and sinonasal 

outcomes in patients with non-steroidal anti-inflammatory drug (NSAID)-exacerbated 

respiratory disease (N-ERD). So far, only a limited number of studies evaluated the effect of 

AD prospectively in a controlled manner in N-ERD. It is also a current approach to 

recommend endoscopic sinus surgery (ESS) before AD. This study aimed to prospectively 

document the clinical effects of AD for 1 year in patients with N-ERD who underwent ESS 

in the presence of a control group. 

Methods: The study included patients with N-ERD who underwent AD (group 1, n = 22) 

and patients with N-ERD in whom desensitization was indicated but was not performed 

(group 2, n = 21). All patients had ESS before enrollment in the study. Asthma and 

rhinosinusitis outcomes were assessed at baseline and after 1 year. 

Results: The study included a total of 43 subjects (F/M:28/15, mean age: 44.7 ± 2.8 years). 

Fewer patients had nasal polyp recurrency in group 1 (5/22, 22.7%) than in group 2 (11/21, 

52.3%) at the end of the first year (p = 0.035). Smell-test scores were preserved only in 

group 1 after 1 year. There were significant decreases in the use of both asthma and nasal 

medications only in group 1. 

Conclusion: Our results strongly support the use of AD for the improvement of both nasal 

and asthmatic outcomes in patients with N-ERD for 1 year. We also recommend patients 

undergo ESS before AD. Further controlled studies are necessary to evaluate whether this 

effect lasts longer. 

Keywords: NERD; aspirin hypersensitivity; asthma; desensitization; nasal polyps. 
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Abstract 

Objectives: Allergic rhinitis (AR) has been associated with anxiety and depression. A 

possible influence of frequency and intensity of the AR symptoms has remained unclear. 

Therefore, we evaluated the association between AR, as well as its control, seasonality and 

severity, and the presence of anxiety and depression. 

Methods: Participants were selected from a preexistent national database and 

consecutively contacted by phone. AR was classified according to Allergic Rhinitis and its 

Impact on Asthma. Presence of anxiety and depression was identified by Hospital Anxiety 

and Depression Scale (HADS), Beck Anxiety Inventory (BAI), and Beck Depression 

Inventory-II (BDI-II). We built linear regression models assessing the association between 

any of the assessed anxiety or depression scores and the occurrence, degree of control, 

seasonality or severity of AR. 
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Results: We analyzed 115 participants with AR and 38 participants with no respiratory 

symptoms. Patients with AR presented higher scores of anxiety (HADS: 3.1; 95% confidence 

interval [CI] = 1.9; 4.3; p < 0.001) and depression (HADS: 3.8; 95% CI = 2.5; 5.0; p < 0.001). 

Poorer AR control was positively associated with higher prevalence and scores of anxiety 

(HADS: 3.0; 95% CI = 1.5; 4.5; p < 0.001) and depression (HADS: 1.8; 95% CI = 0.2; 3.4; p = 

0.031). Similar results were obtained with BAI and BDI-II scales. A moderate/severe 

presentation of AR were also related with higher scores of anxiety (HADS: 1.7; 95% CI = 0.1; 

3.2; p = 0.040) and depression (HADS: 1.7; 95% CI = 0.1; 3.3; p = 0.037). 

Conclusion: The presence of AR, a poorer control, and a moderate/severe presentation of 

the disease were significantly associated with higher scores of anxiety and depression. 

Thus, it is important to alert to this association to allow a quick diagnosis of AR-associated 

pathologies. Laryngoscope, 133:1321-1327, 2023. 

Keywords: allergic rhinitis; allergy; anxiety; depression; mental health. 
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Abstract 

Objectives: Spontaneous cerebrospinal fluid (CSF) rhinorrhea is a diagnostic challenge due 

to its overlapping symptomatology with other sinonasal diseases. The objective of this 

study was to investigate whether items on the sinonasal outcome test (SNOT)-22 could 

suggest a diagnosis of spontaneous CSF rhinorrhea versus chronic rhinosinusitis without 

nasal polyps (CRSsNP). 

Methods: A multi-institutional retrospective chart review of patients with spontaneous CSF 

rhinorrhea and a control group of CRSsNP patients was performed. Individual SNOT-22 

scores and domain scores were compared. 

Results: One hundred fifteen patients were included in both cohorts. Of the patients in the 

CSF rhinorrhea group, 48% were misdiagnosed as chronic rhinosinusitis (CRS) prior to the 

correct identification of a CSF leak. On bivariate analysis, the CSF rhinorrhea group scored 

significantly higher on the SNOT-22 for runny nose (P < .001) and was more likely to 

designate this symptom as most important (P < .001). The CRSsNP group scored 

significantly higher in nasal blockage (P < .001), thick nasal discharge (P < .001), facial 

pain/pressure (P < .001), and in the ear/facial (P < .001) and rhinologic (P = .003) domains. 

Multivariable logistic regression revealed that runny nose (P < .001) was most predictive of 

spontaneous CSF rhinorrhea while nasal blockage (P < .001), thick nasal discharge (P < 

.001), and facial pain/pressure (P = .001) were predictive of CRSsNP after adjusting for 

relevant confounders. No significant difference was observed in total SNOT-22 scores 

between groups (P = .676). 

Conclusions: Spontaneous CSF rhinorrhea is commonly misdiagnosed as other sinonasal 

pathologies. However, individual SNOT-22 items can help aid in suggesting a CSF leak. 
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Spontaneous CSF rhinorrhea should be suspected in patients who have high SNOT-22 

scores for runny nose and report this symptom as most important, but have lower scores 

related to the other cardinal symptoms of CRS. 

Keywords: SNOT-22; patient reported outcome measure; quality of life; sinusitis; 

spontaneous CSF leak. 
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Abstract 

Introduction: The PAGANINI study evaluated the efficacy and safety of the selective P2X3 

antagonist eliapixant in patients with refractory chronic cough (RCC). 

Methods: PAGANINI was a randomized, double-blind, parallel-group, placebo-controlled, 

multicenter, dose-finding, phase 2b study. Adults with RCC lasting ≥ 12 months and cough 

severity ≥ 40 mm on a visual analog scale at screening were enrolled. Participants were 

randomized 1:1:1:1 to twice-daily 25 mg, 75 mg, or 150 mg oral eliapixant or placebo for 

12 weeks. The primary endpoint was change from baseline in 24-h cough count after 12 

weeks of intervention. 

Results: Overall, 310 participants were randomized to twice-daily eliapixant 25 mg (n = 

75), 75 mg (n = 78), 150 mg (n = 80), or placebo (n = 77). A statistically significant dose-

response signal with eliapixant was detected for the primary endpoint (all dose-response 

models, adjusted p < 0.1; one-sided). Adverse events (AEs) were reported in 39 (51%) 

participants with placebo and 43-51 (57-65%) participants receiving eliapixant. The most 

common AE was dysgeusia, occurring in 1% (n = 1) of the placebo group and 1-16% (n = 

1-13) of the eliapixant groups in a dose-related manner. One case of a moderate drug-

induced liver injury occurred in a participant receiving 150 mg twice-daily eliapixant. 

Conclusion: Eliapixant demonstrated efficacy and a favorable taste tolerability profile in 

RCC. However, a drug-induced liver injury contributed to intensified liver monitoring in 

clinical trials with eliapixant and discontinuation of the entire development program in all 

indications by Bayer AG. 

Trial registration: ClinicalTrials.gov identifier NCT04562155; registered September 18, 

2020. 

Keywords: Chronic cough; Eliapixant; P2X3 receptor antagonist; Phase 2b clinical trial. 
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part of Springer Nature. 
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Abstract 

A COPD exacerbation is characterized by an increase in symptoms such as dyspnea, cough, 

and sputum production that worsens over a period of 2 weeks. Exacerbations are common. 

Respiratory therapists and physicians in an acute care setting often treat these patients. 

Targeted O2 therapy improves outcomes and should be titrated to an SpO2 of 88-92%. 

Arterial blood gases remain the standard approach to assessing gas exchange in patients 

with COPD exacerbation. The limitations of arterial blood gas surrogates (pulse oximetry, 

capnography, transcutaneous monitoring, peripheral venous blood gases) should be 

appreciated so that they can be used wisely. Inhaled short-acting bronchodilators can be 

provided by nebulizer (jet or mesh), pressurized metered-dose inhaler (pMDI), pMDI with 

spacer or valved holding chamber, soft mist inhaler, or dry powder inhaler. The available 

evidence for the use of heliox for COPD exacerbation is weak. Noninvasive ventilation (NIV) 

is standard therapy for patients who present with COPD exacerbation and is supported by 

clinical practice guidelines. Robust high-level evidence with patient important outcomes is 

lacking for the use of high-flow nasal cannula in patients with COPD exacerbation. 

Management of auto-PEEP is the priority in mechanically ventilated patients with COPD. 

This is achieved by reducing airway resistance and decreasing minute ventilation. Trigger 

asynchrony and cycle asynchrony are addressed to improve patient-ventilator interaction. 

Patients with COPD should be extubated to NIV. Additional high-level evidence is needed 

before widespread use of extracorporeal CO2 removal. Care coordination can improve the 
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effectiveness of care for patients with COPD exacerbation. Evidence-based practices 

improve outcomes in patients with COPD exacerbation. 

Keywords: COPD; aerosol therapy; auto-PEEP; care coordination; exacerbation; 

extracorporeal CO2 removal; high-flow nasal cannula; noninvasive ventilation; oxygen 

therapy. 
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Abstract 

Aim: To describe adults' health-related experiences with chronic cough. 

Design: Survey and interviews. 
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Methods: Participants completed questionnaires and interviews, to explore chronic 

cough's impact and management. 

Data sources: Patients aged 18-85 years with at least three cough-related encounters 

within 56-120 days. 

Results: Forty-one patients were surveyed. Mean cough severity was 4.5 (scale 0-9). 

Chronic cough-related problems included embarrassment (66%), fatigue (56%), and anxiety 

or depression (49%). Testing was judged insufficient by 44%. Only 28% were satisfied with 

treatment; 20% reported abandoning treatment due to ineffectiveness. Interview themes 

(N = 30) included frustration with diagnostic uncertainty, and feelings of therapeutic 

futility. Some reported psychological distress. Work and socializing were commonly 

disrupted. 

Conclusion: Diagnostic uncertainty, perceived limitations of testing, and treatment failures 

suggest needs for better approaches to evaluating and treating chronic cough. Special 

attention to identifying and addressing mental health issues appears warranted. 

Keywords: chronic; cough; illness beliefs; patient experiences; patient survey. 
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Abstract 

Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive fibrosing interstitial lung 

disease of unknown aetiology. Patients typically present with symptoms of chronic 

dyspnoea and cough over a period of months to years. IPF has a poor prognosis, with an 

average life expectancy of 3-5 years from diagnosis if left untreated. Two anti-fibrotic 
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medications (nintedanib and pirfenidone) have been approved for the treatment of IPF. 

These drugs slow disease progression by reducing decline in lung function. Early diagnosis 

is crucial to ensure timely treatment selection and improve outcomes. High-resolution 

computed tomography (HRCT) plays a major role in the diagnosis of IPF. In this narrative 

review, we discuss the importance of early diagnosis, awareness among primary care 

physicians, lung cancer screening programmes and early IPF detection, and barriers to 

accessing anti-fibrotic medications. 

Keywords: Anti-fibrotic medications; Early diagnosis; Idiopathic pulmonary fibrosis. 
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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 

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 

Introduction: The primary self-assessment questionnaire used for patients with chronic 

cough is the Leicester Cough Questionnaire (LCQ). The LCQ is a validated questionnaire 

that ranges in total score from 3 to 21. While it is known that a higher score on the LCQ 

reflects a better quality of life, normative data have not been reported for this 

questionnaire. 

Objective: The purpose of this study was to determine normative LCQ scores on a healthy 

population without cough. 

Methods: The LCQ was distributed via electronic survey to the authors' universities, 

professional affiliation email lists, and personal contacts. Participants were included if they 

were at least 18, nonsmokers, and without abnormal cough, without pulmonary disease, 

and without neurological disease. Participants answered questions regarding age, gender, 

and race/ethnicity, and completed the 19 LCQ questions. 
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Results: One hundred forty-three (118 women) LCQ responses were analyzed. Average 

participant age was 47 years (SD = 13) and 133 (93%) were Caucasian. The mean LCQ Total 

score was 20.23 (SD = 0.85) with scores ranging from 17.05 to 21. 

Conclusions: This study determined the following LCQ scores should be considered 

normal threshold scores: Total score - 17.68, Physical domain - 5.36, Psychological domain 

- 5.81, and Social domain - 6.06. The findings of this study will assist clinicians in 

determining severity of cough impact on quality of life using the LCQ. Further research is 

needed to ensure more complete participant demographic representation. 

Keywords: LCQ; cough; normative values. 
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Abstract 

Background: Right heart functions are affected in patients with bronchiectasis as a result 

of pulmonary hypertension induced by chronic hypoxemia. Pulmonary artery wall thickness 

has recently been introduced as a sign of intensive and prolonged inflammation. The aim 

of this study was to analyze right ventricular and right atrial functions and to mea-sure 

pulmonary artery wall thickness in patients with cystic fibrosis-bronch iecta sis in 

comparison to those with noncystic fibrosis-bronchiectasis and healthy individuals. 

Methods: We studied 36 patients with cystic fibrosis-bronchiectasis, 34 patients with 

noncystic fibrosis-bronchiectasis, and 32 age- and sex-matched control subjects. Lung 

function tests were performed. All subjects underwent comprehensive echocardiographic 

evaluation including conventional, tissue Doppler, speckle-tracking, and pulmonary artery 

wall thickness measurements. 

Results: Right ventricular global longitudinal strain and global longitudinal right atrial 

strain during ventricular systole decreased in cystic fibrosis-bronchiectasis group compared 

with noncystic fibrosis-bronchiectasis and control groups (P <.001, both). Conversely, 

pulmonary artery wall thickness was increased in cystic fibrosis-bronchiectasis group in 

comparison to other groups (P <.001). Moreover, right ventricular global longitudinal strain 

was lower and pulmonary artery wall thickness was higher in patients with airflow 

obstruction (P <.001 and P =.025, respectively) than in those without. Only right ventricular 

global longitudinal strain was significantly correlated with pulmonary function test 

parameters. The negative effect of cystic fibrosis on right ventricular and right atrial 

functions was independent of age, gender, and disease duration. 

Conclusion: Our study showed that right ventricular and right atrial functions were 

deteriorated and pulmonary artery wall was thickened in cystic fibrosis-bronchiectasis 

patients more than noncystic fibrosis-bronchiectasis patients. Right ventricular global 

longitudinal strain detected subclinical right ventricular dysfunction and was associated 

with the severity of pulmonary disease. 
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Abstract 

Introduction: Bronchiectasis has become a growing concern of chronic airway disease 

because of the enormous socioeconomic burden. Four cardinal interdependent 

components - impaired airway defense, recurrent airway infections, inflammatory response, 

and airway damage, in conjunction with the underlying etiology, have collectively played a 

role in modulating the vicious vortex of the pathogenesis and progression of 

bronchiectasis. Current pharmacotherapy aims to target at these aspects to break the 

vicious vortex. 

Areas covered: The authors retrieve and review, in MEDLINE, Web of Science and 

ClinicalTrials.gov registry, the studies about pharmacotherapy for bronchiectasis from 
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these aspects: antibiotics, mucoactive medications, bronchodilators, anti-inflammatory 

drug, and etiological treatment. 

Expert opinion: Future drug development and clinical trials of bronchiectasis need to pay 

more attention to the different phenotypes or endotypes of bronchiectasis. There is a need 

for the development of novel inhaled antibiotics that could reduce bacterial loads, improve 

quality-of-life, and decrease exacerbation risks. More efforts are needed to explore the 

next-generation neutrophil-targeted therapeutic drugs that are expected to ameliorate 

respiratory symptom burden, reduce exacerbation risks, and hinder airway destruction in 

bronchiectasis. 

Keywords: Bronchiectasis; exacerbation; inhaled antibiotics; neutrophil inflammation; 

pharmacotherapy. 
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Abstract 

Objectives: To identify the prevalence of non-bronchial systemic culprit arteries and their 

relationship to bleeding lobes in patients with hemoptysis with bronchiectasis and chronic 

pulmonary infection who underwent de novo bronchial artery embolization (BAE). 

Methods: Data of 83 consecutive patients with bronchiectasis and chronic pulmonary 

infection (non-tuberculous mycobacteriosis, aspergillosis, and tuberculosis) who 

underwent de novo BAE between January 2019 and December 2020 were retrospectively 

reviewed. The prevalence of culprit arteries was investigated. 

Results: Fifty-five patients (66%) had 172 non-bronchial systemic culprit arteries. The 

bleeding lobes were the right upper, right middle, right lower, left upper, and left lower 

lobes in 14 (17%), 20 (24%), 7 (8%), 31 (37%), and 11 (13%) patients, respectively. The 

internal thoracic (49%; n = 41), intercostal (28%; n = 23), and inferior phrenic (28%; n = 23) 

arteries were the top three non-bronchial systemic culprit arteries, which were involved in 

all five types of bleeding lobes. The costocervical trunk and thoracoacromial and lateral 

thoracic arteries were predominant in patients with upper lobe bleeding. Ligament arteries 

were predominant in patients with left lower lobe bleeding. 

Conclusions: These findings will better ensure the identification of non-bronchial systemic 

culprit arteries in patients with hemoptysis with bronchiectasis and chronic pulmonary 

infection. All systemic arteries, especially those which are adjacent to the lung lesions, 

should be evaluated carefully using MDCT; the internal thoracic, intercostal, and inferior 

phrenic arteries should be proactively assessed using angiography. 

Key points: • Non-bronchial systemic culprit arteries were identified in 66% of patients 

with hemoptysis with bronchiectasis and chronic pulmonary infection who underwent de 

novo bronchial artery embolization. • The internal thoracic (49%), intercostal (28%), and 

inferior phrenic (28%) arteries were the top three arteries, which were involved in all five 

types of bleeding lobes. • The costocervical trunk and thoracoacromial and lateral thoracic 

arteries were prominent in patients with upper lobe bleeding, and the ligament artery was 

prominent in patients with left lower lobe bleeding. 

Keywords: Bronchiectasis; Culprit arteries; Embolization; Hemoptysis; Respiratory tract 

infections. 

© 2022. The Author(s), under exclusive licence to European Society of Radiology. 
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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. 

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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