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Background: Incorrect use of inhalers is a problem associated with poor patient outcomes. 

Despite improvement in the technique after verbal educations, this deteriorates over-time 

requiring re-enforcement through different educative strategies. This study aimed to 

assess the impact of a novel video-based teach-to-goal (TTG) educational intervention on: 

mastery of inhaler technique, disease control, medication adherence and disease-related 

quality of life (QoL) over-time among asthma and COPD patients. 

Methods: This prospective, open-label, randomized controlled trial was registered in 

ClinicalTrials.gov: Identifier NCT05664347. After baseline assessment participants received 

either a verbal (control group) or a video-based (intervention group) TTG strategy. After 3-

month the intervention was assessed for impact on the intended outcomes. Inhaler 

technique was assessed using standardized checklists, disease control using the Asthma 

control test and COPD assessment test respectively for asthma and COPD patients while 

adherence using the Morisky Green Levine scale. For QoL, the mini asthma quality of life 

questionnaire and the St. George respiratory questionnaire were used for asthmatic and 

COPD patients, respectively. Differences in outcomes between intervention-control groups 

were analyzed using either Chi-Square (X2)/Fisher Exact or Mann Whitney test. The impact 

of intervention on outcomes over-time was examined using either McNemar or Wilcoxon 

test. 

Results: At baseline, intervention (n = 51) and control (n = 52) groups had comparable 

demographic/clinical characteristics. At follow-up, inhaler technique improved among 

intervention group compared to control group (93.4% vs 67%) and to baseline (93.4% to 

49.5%), (P<0.05). Similarly, medication adherence ameliorated among the intervention 

group in comparison to control group (88.2% to 61.5%) and to baseline (88.2% to 66.7%), 

(P<0.05). In regards to disease control, results showed an amelioration among the 

intervention group compared to baseline (35.3% to 54.9%) (P<0.05). QoL scores improved 

significantly among asthma patients (intervention group) at follow-up vs baseline. Better 

scores were also observed for COPD patients compared to controls, (P<0.05). 

Conclusion: Video-based (TTG) was effective in enhancing inhaler technique over time as 

well as improving disease control, medication adherence, and QoL. 

Trial registration: ClinicalTrials.gov: NCT05664347. 

https://clinicaltrials.gov/ct2/show/NCT05664347. 

Copyright: © 2023 Al-Kharouf 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 

Single-cell technologies have transformed our understanding of human tissues. Yet, 

studies typically capture only a limited number of donors and disagree on cell type 

definitions. Integrating many single-cell datasets can address these limitations of individual 

studies and capture the variability present in the population. Here we present the 

integrated Human Lung Cell Atlas (HLCA), combining 49 datasets of the human respiratory 

system into a single atlas spanning over 2.4 million cells from 486 individuals. The HLCA 

presents a consensus cell type re-annotation with matching marker genes, including 

annotations of rare and previously undescribed cell types. Leveraging the number and 

diversity of individuals in the HLCA, we identify gene modules that are associated with 

demographic covariates such as age, sex and body mass index, as well as gene modules 

changing expression along the proximal-to-distal axis of the bronchial tree. Mapping new 

data to the HLCA enables rapid data annotation and interpretation. Using the HLCA as a 

reference for the study of disease, we identify shared cell states across multiple lung 

diseases, including SPP1+ profibrotic monocyte-derived macrophages in COVID-19, 

pulmonary fibrosis and lung carcinoma. Overall, the HLCA serves as an example for the 

development and use of large-scale, cross-dataset organ atlases within the Human Cell 

Atlas. 
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Society (ERS) task force aimed to provide recommendations for initiation and integration 

of palliative care into the respiratory care of adult people with COPD or ILD.The ERS task 

force consisted of 20 members, including representatives of people with COPD or ILD and 

informal caregivers. Eight questions were formulated, four in the 'Population, Intervention, 

Comparison, Outcome' (PICO) format. These were addressed with full systematic reviews 

and application of Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) for assessing the evidence. Four additional questions were addressed narratively. 

An 'evidence-to-decision' framework was used to formulate recommendations.The 

following definition of palliative care for people with COPD or ILD was agreed: A holistic 

and multidisciplinary, person-centred approach aiming to control symptoms, and improve 

quality of life of people with serious health-related suffering because of COPD or ILD, and 

to support their informal caregivers. Recommendations were made regarding people with 

COPD or ILD and their informal caregivers to: consider palliative care when physical, 

psychological, social, or existential needs are identified through holistic needs assessment; 

offer palliative care interventions, including support for informal caregivers, in accordance 

with such needs; offer advance care planning in accordance with preferences; and integrate 

palliative care into routine COPD and ILD care. Recommendations should be reconsidered 

as new evidence becomes available. 

Copyright ©The authors 2023. For reproduction rights and permissions contact 

permissions@ersnet.org. 
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Abstract 

Background: Previous studies have reported mixed associations between inhaled 

corticosteroids (ICS) and cardiovascular disease (CVD) in people with chronic obstructive 

pulmonary disease (COPD). Using updated literature, we investigated the association 

between ICS-containing medications and CVD in COPD patients, stratified by study-related 

factors. 

Methods: We searched MEDLINE and EMBASE for studies that reported effect estimates 

for the association between ICS-containing medications and risk of CVD in COPD patients. 

CVD outcomes specifically included heart failure, myocardial infarction, and stroke-related 

events. We conducted a random-effects meta-analysis and a meta-regression to identify 

effect modifying study-related factors. 

Results: Fifteen studies met inclusion criteria and investigated the association between 

ICS-containing medications and risk of CVD. Pooled results from our meta-analysis showed 

a significant association between ICS-containing medication and reduced risk of CVD (HR 

0.87, 95% confidence intervals 0.78-0.97). Study follow-up time, non-ICS comparator, and 

exclusion of patients with previous CVD modified the association between ICS use and risk 

of CVD. 

Conclusions: Overall, we found an association between ICS-containing medications and 

reduced risk of CVD in COPD patients. Results from the meta-regression suggest that 

subgroups of COPD patients may benefit from ICS use more than others and further work 

is needed to determine this. 

Keywords: COPD; cardiovascular disease; inhaled corticosteroids. 
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Abstract 

In 2014, the European Respiratory Society published a statement on nutritional assessment 

and therapy in COPD. Since then, increasing research has been performed on the role of 

diet and nutrition in the prevention and management of COPD. Here, we provide an 

overview of recent scientific advances and clinical implications. Evidence for a potential role 

of diet and nutrition as a risk factor in the development of COPD has been accumulating 

and is reflected in the dietary patterns of patients with COPD. Consuming a healthy diet 
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should, therefore, be promoted in patients with COPD. Distinct COPD phenotypes have 

been identified incorporating nutritional status, ranging from cachexia and frailty to 

obesity. The importance of body composition assessment and the need for tailored 

nutritional screening instruments is further highlighted. Dietary interventions and targeted 

single or multi-nutrient supplementation can be beneficial when optimal timing is 

considered. The therapeutic window of opportunity for nutritional interventions during and 

recovering from an acute exacerbation and hospitalisation is underexplored. 

Copyright ©The authors 2023. 
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Abstract 

Pulmonary rehabilitation has established a status of evidence-based therapy for patients 

with symptomatic COPD in the stable phase and after acute exacerbations. Rehabilitation 

should have the possibility of including different disciplines and be offered in several 

formats and lines of healthcare. This review focusses on the cornerstone intervention, 

exercise training, and how training interventions can be adapted to the limitations of 

patients. These adaptations may lead to altered cardiovascular or muscular training effects 

and/or may improve movement efficiency. Optimising pharmacotherapy (not the focus of 

this review) and oxygen supplements, whole-body low- and high-intensity training or 

interval training, and resistance (or neuromuscular electrical stimulation) training are 

important training modalities for these patients in order to accommodate cardiovascular 

and ventilatory impairments. Inspiratory muscle training and whole-body vibration may 

also be worthwhile interventions in selected patients. Patients with stable but symptomatic 

COPD, those who have suffered exacerbations and patients waiting for or who have 

received lung volume reduction or lung transplantation are good candidates. The future 

surely holds promise to further personalise exercise training interventions and to tailor the 

format of rehabilitation to the individual patient's needs and preferences. 
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Abstract 

Background: Patients with chronic respiratory failure treated with long-term oxygen 

therapy (LTOT) often have severe breathlessness, impaired exercise performance, and high 

but variable mortality that is difficult to predict. We aimed to evaluate breathlessness and 

exercise performance upon starting LTOT as predictors of overall and short-term mortality. 

Methods: This was a longitudinal, population-based study of patients who initiated LTOT 

between 2015-2018 in Sweden. Breathlessness was measured using the Dyspnea Exertion 

Scale, and exercise performance using the 30s-Sit-To-Stand test. Associations with overall 

and three-month mortality were analyzed using Cox-regression. Subgroup analyses were 

performed for patients with chronic obstructive pulmonary disease (COPD) and interstitial 

lung disease (ILD) respectively. The predictive capacity of models was assessed using a C-

statistic. 

Results: A total of 441 patients (57.6% female, aged 75.4 ± 8.3 years) were analyzed, of 

whom 141 (32%) died during a median follow-up of 260 (IQR 75-460) days. Both 

breathlessness and exercise performance were independently associated with overall 

mortality in the crude models, but only exercise performance remained independently 

associated with overall mortality when models were adjusted for other predictors, when 

short-term mortality was analyzed, or when breathlessness and exercise capacity were 

analyzed concurrently. The multivariable model including exercise performance but not 

breathlessness provided a relatively high predictive capacity for overall mortality, C-statistic 

0.756 (95% CI 0.702-0.810). Similar results were seen in the COPD and ILD subgroups. 

Conclusion: Exercise performance as measured by the 30s-STS may be useful to identify 

patients with higher mortality on LTOT for optimized management and follow-up. 

Keywords: Breathlessness; Exercise performance; Long-term oxygen therapy. 

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

Conflict of interest statement 

Declaration of competing interest The authors declare that they have no known competing 

financial interests or personal relationships that could have appeared to influence the work 

reported in this paper. 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

https://pubmed.ncbi.nlm.nih.gov/37286141/
https://linkinghub.elsevier.com/retrieve/pii/S0954-6111(23)00194-4
https://libkey.io/libraries/2561/pmid/37286141


Share 

9 

Am J Respir Crit Care Med 

•  

•  

•  

. 2023 Jun 7. 

 doi: 10.1164/rccm.202302-0205LE. Online ahead of print. 

Optimal Threshold of FEVt/FVC for 
Detection of Airflow Limitation 
Associated with Structural Lung Disease 
Surya P Bhatt 1, Arie Nakhmani 2, Carla G Wilson 3, Sandeep Bodduluri 4 

Affiliations expand 

• PMID: 37285809 

  

• DOI: 10.1164/rccm.202302-0205LE 

No abstract available 

Keywords: Chronic Obstructive Pulmonary Disease; FEV1; Spirometry. 

FULL TEXT LINKS 

 

Proceed to details  

Cite 

  

Share 

10 

Sci Transl Med 

•  

•  

•  

. 2023 Jun 7;15(699):eabo7728. 

 doi: 10.1126/scitranslmed.abo7728. Epub 2023 Jun 7. 

https://pubmed.ncbi.nlm.nih.gov/37285809/
https://pubmed.ncbi.nlm.nih.gov/37285809/
https://pubmed.ncbi.nlm.nih.gov/37285809/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bhatt+SP&cauthor_id=37285809
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37291214%2C37290808%2C37290789%2C37289196%2C37286221%2C37286219%2C37286141%2C37285809%2C37285404%2C37280080%2C37277221%2C37276335%2C37210745%2C36694363&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-9-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Nakhmani+A&cauthor_id=37285809
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37291214%2C37290808%2C37290789%2C37289196%2C37286221%2C37286219%2C37286141%2C37285809%2C37285404%2C37280080%2C37277221%2C37276335%2C37210745%2C36694363&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Wilson+CG&cauthor_id=37285809
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37291214%2C37290808%2C37290789%2C37289196%2C37286221%2C37286219%2C37286141%2C37285809%2C37285404%2C37280080%2C37277221%2C37276335%2C37210745%2C36694363&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Bodduluri+S&cauthor_id=37285809
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37291214%2C37290808%2C37290789%2C37289196%2C37286221%2C37286219%2C37286141%2C37285809%2C37285404%2C37280080%2C37277221%2C37276335%2C37210745%2C36694363&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-9-full-view-affiliation-4
https://doi.org/10.1164/rccm.202302-0205le
https://pubmed.ncbi.nlm.nih.gov/37285809/
https://www.atsjournals.org/doi/10.1164/rccm.202302-0205LE?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://libkey.io/libraries/2561/pmid/37285809


Chronic airway epithelial hypoxia 
exacerbates injury in muco-obstructive 
lung disease through mucus 
hyperconcentration 
Yu Mikami 1, Barbara R Grubb 1, Troy D Rogers 1, Hong Dang 1, Takanori Asakura 1, Pradeep 

Kota 1, Rodney C Gilmore 1, Kenichi Okuda 1, Lisa C Morton 1, Ling Sun 1, Gang Chen 1, Jason A 

Wykoff 1, Camille Ehre 1 2 3, Juan Vilar 1, Catharina van Heusden 1, Alessandra Livraghi-

Butrico 1, Martina Gentzsch 1 4 5, Brian Button 1, M Jackson Stutts 1, Scott H Randell 1, Wanda K 

O'Neal 1, Richard C Boucher 1 

Affiliations expand 

• PMID: 37285404 

  

• DOI: 10.1126/scitranslmed.abo7728 

Abstract 

Unlike solid organs, human airway epithelia derive their oxygen from inspired air rather 

than the vasculature. Many pulmonary diseases are associated with intraluminal airway 

obstruction caused by aspirated foreign bodies, virus infection, tumors, or mucus plugs 

intrinsic to airway disease, including cystic fibrosis (CF). Consistent with requirements for 

luminal O2, airway epithelia surrounding mucus plugs in chronic obstructive pulmonary 

disease (COPD) lungs are hypoxic. Despite these observations, the effects of chronic 

hypoxia (CH) on airway epithelial host defense functions relevant to pulmonary disease 

have not been investigated. Molecular characterization of resected human lungs from 

individuals with a spectrum of muco-obstructive lung diseases (MOLDs) or COVID-19 

identified molecular features of chronic hypoxia, including increased EGLN3 expression, in 

epithelia lining mucus-obstructed airways. In vitro experiments using cultured chronically 

hypoxic airway epithelia revealed conversion to a glycolytic metabolic state with 

maintenance of cellular architecture. Chronically hypoxic airway epithelia unexpectedly 

exhibited increased MUC5B mucin production and increased transepithelial Na+ and fluid 

absorption mediated by HIF1α/HIF2α-dependent up-regulation of β and γENaC (epithelial 

Na+ channel) subunit expression. The combination of increased Na+ absorption and MUC5B 

production generated hyperconcentrated mucus predicted to perpetuate obstruction. 

Single-cell and bulk RNA sequencing analyses of chronically hypoxic cultured airway 

epithelia revealed transcriptional changes involved in airway wall remodeling, destruction, 

and angiogenesis. These results were confirmed by RNA-in situ hybridization studies of 

lungs from individuals with MOLD. Our data suggest that chronic airway epithelial hypoxia 
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may be central to the pathogenesis of persistent mucus accumulation in MOLDs and 

associated airway wall damage. 
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Abstract 

Background: The recommended treatment of COPD exacerbations includes administration 

of short-acting bronchodilators that act to increase reverse bronchoconstriction, restore 

lung volumes, and relieve breathlessness. In vitro studies demonstrate vibrating mesh 
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nebulizers (VMNs) provide greater drug delivery to the airway compared to standard 

small-volume nebulizers (SVNs). We examined whether the physiological and symptom 

response to nebulized bronchodilators during a COPD exacerbation differed between 

these 2 modes of bronchodilator delivery. 

Methods: Subjects hospitalized with a COPD exacerbation participated in a comparative 

clinical effectiveness study of 2 methods of nebulization. Using block randomization, 32 

participants in this open-label trial were administered salbutamol 2.5 mg/ipratropium 

bromide 0.5 mg via vibrating mesh (VMN group, n = 16) or small-volume jet nebulizer 

(SVN group, n = 16) on one occasion. Spirometry, body plethysmography, and impulse 

oscillometry were performed and Borg breathlessness scores recorded pre bronchodilator 

and at 1 h post bronchodilator. 

Results: Baseline demographics were comparable between groups. Mean FEV1 was 48% 

predicted. Significant changes in lung volumes and airway impedance were seen in both 

groups. Inspiratory capacity (IC) increased by 0.27 ± 0.20 L and 0.21 ± 0.20 L in the VMN 

and SVN group, respectively, between group difference P = .40. FVC increased in the VMN 

group by 0.41 ± 0.40 L compared to 0.19 ± 0.20 L with SVN, between group difference P = 

.053; and residual volume (RV) decreased by 0.36 ± 0.80 L and 0.16 ± 0.50 L in the VMN 

and SVN group, respectively, between group difference P = .41. The VMN group had a 

significant reduction in Borg breathlessness score, P = .034. 

Conclusions: Greater improvement in symptoms, and larger absolute change in FVC, was 

observed in response to equivalent doses of standard bronchodilators administered by 

VMN, compared to SVN, but no substantial difference in change in IC. 

Keywords: COPD exacerbation management; bronchodilator delivery; bronchodilator 

response; exacerbations of COPD; small-volume nebulizer; vibrating mesh nebulizer. 
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Abstract 

Objective: To compare the clinical features and outcomes in patients with pre-chronic 

obstructive pulmonary disease (COPD) and COPD hospitalised for confirmed or suspected 

acute exacerbation of COPD (AECOPD). 

Design: A multicentre, longitudinal observational cohort study. 

Setting: Data were obtained from the AECOPD Inpatient Registry Study in China. 

Participants: 5896 patients hospitalised for AECOPD between 2017 and 2021. 

Outcomes: Patients were divided into the COPD (n=5201) and pre-COPD (n=695) groups 

according to the lung function test results. The outcomes of interest included all-cause, 

respiratory disease-related and cardiovascular disease-related deaths as well as 

readmissions within 30 days and 12 months after discharge. Cumulative incidence 

functions were used to estimate the risk of cause-specific mortality and readmission. 

Multivariate hazard function models were used to determine the association between lung 

function and outcomes. 
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Results: There were significant between-group differences in the symptoms at admission 

and medication use during hospitalisation. However, there was no significant between-

group difference in the 30-day all-cause mortality (0.00 vs 2.23/1000 person-month (pm), 

p=0.6110) and readmission (33.52 vs 30.64/1000 pm, p=0.7175). Likewise, the 30-day and 

12-month cause-specific outcomes were not significantly different between groups (30-

day readmission with acute exacerbation (AE): 26.07 vs 25.11/1000 pm; 12-month all-cause 

mortality: 0.20 vs 0.93/1000 pm; all-cause readmission: 11.49 vs 13.75/1000 pm; 

readmission with AE: 9.15 vs 11.64/1000 pm, p>0.05 for all comparisons). Cumulative 

incidence curves revealed no significant between-group differences in the 30-day and 12-

month prognosis (p>0.05). Multivariate analysis revealed no significant association of lung 

function categories with 30-day and 12-month mortality or readmission (p>0.05 for all 

effect estimations). 

Conclusions: Patients with pre-COPD have mild symptoms and similar risks for mortality 

and readmission during follow-up as patients with COPD. Patients with pre-COPD should 

receive optimal therapies before the occurrence of irreversible damage. 

Keywords: chronic airways disease; epidemiology; respiratory medicine (see thoracic 

medicine). 
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Abstract 

Background: Long-acting beta-agonists (LABAs), long-acting muscarinic antagonists 

(LAMAs), and inhaled corticosteroids (ICSs) are inhaled medications used to manage 

chronic obstructive pulmonary disease (COPD). When two classes of medications are 

required, a LAMA plus an ICS (LABA+ICS) were previously recommended within a single 

inhaler as the first-line treatment for managing stable COPD in people in high-risk 

categories. However, updated international guidance recommends a LAMA plus a LABA 

(LAMA+LABA). This systematic review is an update of a Cochrane Review first published in 

2017. 

Objectives: To compare the benefits and harms of LAMA+LABA versus LABA+ICS for 

treatment of people with stable COPD. 

Search methods: We performed an electronic search of the Cochrane Airways Group 

Specialised Register, ClinicalTrials.gov, and the World Health Organization Clinical Trials 
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Search Portal, followed by handsearches. Two review authors screened the selected 

articles. The most recent search was run on 10 September 2022. 

Selection criteria: We included parallel or cross-over randomised controlled trials of at 

least one month's duration, comparing LAMA+LABA and LABA+ICS for stable COPD. We 

included studies conducted in an outpatient setting and irrespective of blinding. 

Data collection and analysis: Two review authors independently extracted data and 

evaluated risk of bias. We resolved any discrepancies through discussion. We analysed 

dichotomous data as odds ratios (ORs), and continuous data as mean differences (MDs), 

with 95% confidence intervals (CIs) using Review Manager 5. Primary outcomes were: 

participants with one or more exacerbations of COPD; serious adverse events; quality of 

life, as measured by the St. George's Respiratory Questionnaire (SGRQ) total score change 

from baseline; and trough forced expiratory volume in one second (FEV1). We used the 

GRADE framework to rate our certainty of the evidence in each meta-analysis as high, 

moderate, low or very low. MAIN RESULTS: This review updates the first version of the 

review, published in 2017, and increases the number of included studies from 11 to 19 

(22,354 participants). The median number of participants per study was 700. In each study, 

between 54% and 91% (median 70%) of participants were males. Study participants had an 

average age of 64 years and percentage predicted FEV1 of 51.5% (medians of study 

means). Included studies had a generally low risk of selection, performance, detection, 

attrition, and reporting biases. All but two studies were sponsored by pharmaceutical 

companies, which had varying levels of involvement in study design, conduct, and data 

analysis. Primary outcomes The odds of having an exacerbation were similar for 

LAMA+LABA compared with LABA+ICS (OR 0.91, 95% CI 0.78 to 1.06; I2 = 61%; 13 studies, 

20,960 participants; moderate-certainty evidence). The odds of having a serious adverse 

event were also similar (OR 1.02, 95% CI 0.91 to 1.15; I2 = 20%; 18 studies, 23,183 

participants; high-certainty evidence). Participants receiving LAMA+LABA had a similar 

improvement in quality of life, as measured by the SGRQ, to those receiving LABA+ICS 

(MD -0.57, 95% CI -1.36 to 0.21; I2 = 78%; 9 studies, 14,437 participants; moderate-certainty 

evidence) but showed a greater improvement in trough FEV1 (MD 0.07, 95% CI 0.05 to 0.08; 

I2 = 73%; 12 studies, 14,681 participants; moderate-certainty evidence). Secondary 

outcomes LAMA+LABA decreased the odds of pneumonia compared with LABA+ICS from 

5% to 3% (OR 0.61, 95% CI 0.52 to 0.72; I2 = 0%; 14 studies, 21,829 participants; high-

certainty evidence) but increased the odds of all-cause death from 1% to 1.4% (OR 1.35, 

95% CI 1.05 to 1.75; I2 = 0%; 15 studies, 21,510 participants; moderate-certainty evidence). 

The odds of achieving a minimal clinically important difference of four or more points on 

the SGRQ were similar between LAMA+LABA and LABA+ICS (OR 1.06, 95% CI 0.90 to 1.25; 

I2 = 77%; 4 studies, 13,614 participants; moderate-certainty evidence). 

Authors' conclusions: Combination LAMA+LABA therapy probably holds similar benefits 

to LABA+ICS for exacerbations and quality of life, as measured by the St George's 

Respiratory Questionnaire, for people with moderate to severe COPD, but offers a larger 

improvement in FEV1 and a slightly lower risk of pneumonia. There is little to no difference 

between LAMA+LABA and LAMA+ICS in the odds of having a serious adverse event. Whilst 



all-cause death may be lower with LABA+ICS, there was a very small number of events in 

the analysis, translating to a low absolute risk. Findings are based on moderate- to high-

certainty evidence from heterogeneous trials with an observation period of less than one 

year. This review should be updated again in a few years. 
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Abstract 

Importance: Airway mucus plugs are common in patients with chronic obstructive 

pulmonary disease (COPD); however, the association of airway mucus plugging and 

mortality in patients with COPD is unknown. 

Objective: To determine whether airway mucus plugs identified on chest computed 

tomography (CT) were associated with increased all-cause mortality. 

Design, setting, and participants: Observational retrospective analysis of prospectively 

collected data of patients with a diagnosis of COPD in the Genetic Epidemiology of COPD 

cohort. Participants were non-Hispanic Black or White individuals, aged 45 to 80 years, 

who smoked at least 10 pack-years. Participants were enrolled at 21 centers across the US 

between November 2007 and April 2011 and were followed up through August 31, 2022. 

Exposures: Mucus plugs that completely occluded airways on chest CT scans, identified in 

medium- to large-sized airways (ie, approximately 2- to 10-mm lumen diameter) and 

categorized as affecting 0, 1 to 2, or 3 or more lung segments. 
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Main outcomes and measures: The primary outcome was all-cause mortality, assessed 

with proportional hazard regression analysis. Models were adjusted for age, sex, race and 

ethnicity, body mass index, pack-years smoked, current smoking status, forced expiratory 

volume in the first second of expiration, and CT measures of emphysema and airway 

disease. 

Results: Among the 4483 participants with COPD, 4363 were included in the primary 

analysis (median age, 63 years [IQR, 57-70 years]; 44% were women). A total of 2585 

(59.3%), 953 (21.8%), and 825 (18.9%) participants had mucus plugs in 0, 1 to 2, and 3 or 

more lung segments, respectively. During a median 9.5-year follow-up, 1769 participants 

(40.6%) died. The mortality rates were 34.0% (95% CI, 32.2%-35.8%), 46.7% (95% CI, 43.5%-

49.9%), and 54.1% (95% CI, 50.7%-57.4%) in participants who had mucus plugs in 0, 1 to 2, 

and 3 or more lung segments, respectively. The presence of mucus plugs in 1 to 2 vs 0 and 

3 or more vs 0 lung segments was associated with an adjusted hazard ratio of death of 

1.15 (95% CI, 1.02-1.29) and 1.24 (95% CI, 1.10-1.41), respectively. 

Conclusions and relevance: In participants with COPD, the presence of mucus plugs that 

obstructed medium- to large-sized airways was associated with higher all-cause mortality 

compared with patients without mucus plugging on chest CT scans. 
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Abstract 

Background: Current understanding of severe respiratory syncytial virus (RSV) infections in 

adults is limited by clinical underrecognition. We compared the prevalence, clinical 

characteristics, and outcomes of RSV infections vs influenza in adults hospitalized with 

acute respiratory illnesses (ARIs) in a prospective national surveillance network. 

Methods: Hospitalized adults who met a standardized ARI case definition were 

prospectively enrolled across 3 respiratory seasons from hospitals participating across all 

sites of the US Hospitalized Adult Influenza Vaccine Effectiveness Network (2016-2019). All 

participants were tested for RSV and influenza using real-time reverse-transcription 

polymerase chain reaction assay. Multivariable logistic regression was used to test 

associations between laboratory-confirmed infection and characteristics and clinical 

outcomes. 

Results: Among 10 311 hospitalized adults, 6% tested positive for RSV (n = 622), 18.8% for 

influenza (n = 1940), and 75.1% negative for RSV and influenza (n = 7749). Congestive 

heart failure (CHF) or chronic obstructive pulmonary disease (COPD) was more frequent 

with RSV than influenza (CHF: 37.3% vs 28.8%, P < .0001; COPD: 47.6% vs 35.8%, P < 

.0001). Patients with RSV more frequently had longer admissions (odds ratio [OR], 1.38; 

95% confidence interval [CI], 1.06-1.80) for stays >1 week) and mechanical ventilation (OR, 
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1.45; 95% CI, 1.09-1.93) compared with influenza but not compared with the influenza-

negative group (OR, 1.03; 95% CI, .82-1.28 and OR, 1.17; 95% CI, .91-1.49, respectively). 

Conclusions: The prevalence of RSV across 3 seasons was considerable. Our findings 

suggest that those with RSV have worse outcomes compared with influenza and frequently 

have cardiopulmonary conditions. This study informs future vaccination strategies and 

underscores a need for RSV surveillance among adults with severe ARI. 

Keywords: adults; hospitalization; influenza; respiratory syncytial virus. 
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Abstract 

Objectives: Social stress has been shown to affect immune functioning. Past research has 

found that chronic social stress and latent viral infections accelerate immune aging, leading 

to chronic disease morbidity and mortality. Chronic stress may also reactivate latent viral 

infections, like cytomegalovirus (CMV), accelerating the aging of the immune system. 

Method: Utilizing panel survey data from 8995 US adults aged 56 or older from the Health 

and Retirement Study (HRS), this study investigates whether chronic stress interacts with 

CMV positivity to drive aging of the immune system, multi-morbidity, and mortality. 

Results: Results of moderated mediation analysis indicate that the effect of CMV positivity 

on morbidity and mortality as mediated by immune aging indicators is amplified by 

chronic stress. 
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Discussion: These findings suggest that immune aging is a biological pathway underlying 

the stress process and help explain past findings in the literature on stress and health. 

Keywords: Cytomegalovirus; Health and Retirement Study; Immunosenescence. 
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Abstract 

Background: Infection caused by Streptococcus pneumoniae, mainly invasive 

pneumococcal disease (IPD) and pneumococcal pneumonia (PP), are a major public health 

problem worldwide. This study investigated population-based incidence and risk of PP 

among Catalonian persons ≥ 50 years-old with and without specific underlying 

conditions/comorbidities, examining the influence of single and multi-comorbidities in the 

risk of suffering PP. 

Methods: Population-based cohort study involving 2,059,645 persons ≥ 50 years-old in 

Catalonia, Spain, who were retrospectively followed between 01/01/2017-31/12/2018. The 

Catalonian information system for development of research in primary care (SIDIAP) was 

used to establish baseline characteristics of the cohort (comorbidities/underlying 

conditions), and PP cases were collected from discharge codes (ICD-10: J13) of the 68 

referral Catalonian hospitals. 

Results: Global incidence rate (IR) was 90.7 PP cases per 100,000 person-years, with a 7.6% 

(272/3592) case-fatality rate (CFR). Maximum IRs emerged among persons with history of 

previous IPD or all-cause pneumonia, followed by haematological neoplasia (475.0), HIV-

infection (423.7), renal disease (384.9), chronic respiratory disease (314.7), liver disease 

(232.5), heart disease (221.4), alcoholism (204.8), solid cancer (186.2) and diabetes (159.6). 

IRs were 42.1, 89.9, 201.1, 350.9, 594.3 and 761.2 in persons with 0, 1, 2, 3, 4 and ≥ 5 

comorbidities, respectively. In multivariable analyses, HIV-infection (hazard ratio [HR]: 5.16; 

95% CI: 3.57-7.46), prior all-cause pneumonia (HR: 3.96; 95% CI: 3.45-4.55), haematological 

neoplasia (HR: 2.71; 95% CI: 2.06-3.57), chronic respiratory disease (HR: 2.66; 95% CI: 2.47-

2.86) and prior IPD (HR: 2.56; 95% CI: 2.03-3.24) were major predictors for PP. 

Conclusion: Apart of increasing age and immunocompromising conditions (classically 

recognised as high-risk conditions), history of prior IPD/pneumonia, presence of chronic 

pulmonary/respiratory disease and/or co-existing multi-comorbidity (i.e., two or more 

underlying conditions) are major risk factors for PP in adults, with an excess risk near to 

immunocompromised subjects. Redefining risk categories for PP, including all the above-

mentioned conditions into the high-risk category, could be necessary to improve 

prevention strategies in middle-aged and older adults. 

Keywords: Adults; Incidence; Multimorbidity; Pneumococcal pneumonia; Risk factors. 
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Abstract 

Aim: This study evaluates the long-term risk of immune-mediated systemic conditions in 

individuals with periodontitis compared to those without. 

Data sources: A structured online search was conducted in Medline, Cochrane library, and 

EMBASE using MeSH terms. All the databases were explored from initiation to June 2022. 

Reference lists of the eligible studies were hand searched as well. 

https://pubmed.ncbi.nlm.nih.gov/37291502/
https://pubmed.ncbi.nlm.nih.gov/37291451/
https://pubmed.ncbi.nlm.nih.gov/37291451/
https://pubmed.ncbi.nlm.nih.gov/37291451/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Moradi+F&cauthor_id=37291451
https://pubmed.ncbi.nlm.nih.gov/?term=37294880%2C37291502%2C37291451%2C37290409%2C37289710%2C37286346%2C37286338%2C37285342%2C37283252%2C37282980%2C37278927%2C37278265%2C37273091%2C37272341%2C37272211%2C37155563%2C37004203&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Shamsoddin+E&cauthor_id=37291451
https://pubmed.ncbi.nlm.nih.gov/?term=37294880%2C37291502%2C37291451%2C37290409%2C37289710%2C37286346%2C37286338%2C37285342%2C37283252%2C37282980%2C37278927%2C37278265%2C37273091%2C37272341%2C37272211%2C37155563%2C37004203&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-3-full-view-affiliation-2
https://doi.org/10.1038/s41432-023-00903-6
https://libkey.io/libraries/2561/pmid/37291502


Study selection: Peer-reviewed longitudinal retrospective/prospective cohorts and 

randomized controlled trials comparing incident metabolic/autoimmune/inflammatory 

diseases in periodontitis to healthy individuals were deemed eligible. Only studies with a 

minimum follow-up of one year were included. 

Data extraction and synthesis: The authors checked demographics, data source, 

exclusion/inclusion criteria, total follow-up duration, disease outcome, and limitations to 

determine the eligible studies. After assessing the risk of bias for the included studies using 

the Risk of Bias in Non-Randomized Studies of Interventions (ROBINS-I) tool, the authors 

used the following measures to quantify the disease outcome: relative risk (RR), odds ratio 

(OR), and hazard ratio (HR). Systemic conditions were categorized as immune-mediated via 

disrupted metabolic networks (diabetes, kidney disease, liver disease, metabolic syndrome) 

or chronic inflammation (inflammatory bowel disease, osteoporosis, RA, psoriasis, Sjogren's 

syndrome), hence recognized as metabolic or autoimmune/inflammatory diseases, 

respectively. A random effect meta-analysis was used to synthesize the risk of developing 

each disease. The authors performed subgroup analysis for periodontitis diagnosis type 

(self-report/clinically diagnosed) and severity. They also conducted a sensitivity analysis to 

assess the effect of removing studies that did not adjust for smoking status. 

Results: From 3354 studies, 166 full texts were screened. Finally, 30 studies were deemed 

eligible for the systematic review, of which 27 made it to the meta-analysis. The risks of 

diabetes, rheumatoid arthritis (RA) and osteoporosis were increased in individuals with 

periodontitis compared to those without periodontitis (diabetes-relative risk [RR]: 1.22, 

95% CI: 1.13-1.33; RA-RR: 1.27, 95% CI: 1.07-1.52; osteoporosis-RR: 1.40, 95% CI: 1.12-1.75). 

The risk of diabetes showed a gradient increase by periodontitis severity (moderate-RR = 

1.20, 95% CI = 1.11-1.31; severe-RR = 1.34, 95% CI = 1.10-1.63). 

Conclusions: People with moderate-to-severe periodontitis have the highest risk of 

developing diabetes. In contrast, the effect of periodontal severity on the risk of other 

immune-mediated systemic conditions requires further investigation. More homologous 

evidence is needed to assess the periodontitis-multimorbidity association further. 

© 2023. The Author(s), under exclusive licence to British Dental Association. 
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Abstract 

Introduction: Allergic rhinitis (AR) in children is associated with various comorbidities, 

posing challenges for treatment and management. There have been few investigations of 

these multimorbidities in Chinese children with AR. Here, we investigated the prevalence of 

multimorbidities in children with moderate to severe AR and analyzed the influencing 

factors using real-world data. 

Methods: In total, 600 children who visited the outpatient clinic of our hospital and were 

diagnosed with moderate-severe AR were prospectively enrolled. All children underwent 

allergen detection and electronic nasopharyngoscopy. Parents or guardians completed a 

questionnaire that included age, sex, mode of delivery, feeding pattern, and familial history 

of allergy. The multimorbidities investigated included atopic dermatitis (AD), asthma, 

allergic conjunctivitis (AC), chronic rhinosinusitis (CRS), adenoid hypertrophy (AH), tonsil 

hypertrophy (TH), recurrent epistaxis, and recurrent respiratory tract infections (RRTIs). 

Results: The AR multimorbidities reported in children were as follows: recurrent epistaxis 

(46.5%), AC (46.3%), AD (40.7%), asthma (22.5%), RRIs (21.3%), CRS (20.5%), AH (19.7%), 
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and TH (12.5%). In univariate logistic regression analysis, age (&lt;6 years), birth mode, 

familial history of allergy, and single dust mite allergy were associated with AR 

multimorbidity (p &lt; 0.05). Multivariate logistic regression revealed that a familial history 

of allergy was an independent risk factor for AC (odds ratio [OR] = 1.539, 95% confidence 

interval [CI]: 1.104-2.145) and AH (OR = 1.506, 95% CI: 1.000-2.267) (p &lt; 0.05). Age (&lt;6 

years) was independently associated with the risk of AD (OR = 1.405, 95% CI: 1.003-1.969) 

and RRTIs (OR = 1.869, 95% CI: 1.250-2.793) (p &lt; 0.05), cesarean section with AR and 

CRS risk (OR = 1.678, 95% CI: 1.100-2.561), and single dust mite allergy with asthma (OR = 

1.590, 95% CI: 1.040-2.432) and CRS (OR = 1.600, 95% CI: 1.018-2.515) risk (p &lt; 0.05). 

Further, non-dust mite allergy was independently associated with AR and CRS (OR = 2.056, 

95% CI: 1.084-3.899). 

Conclusion: AR was found to be accompanied by different comorbidities, including both 

allergic and non-allergic comorbidities, complicating disease treatment. These findings 

demonstrated that age (&lt;6 years), familial history of allergy, types of allergens, and 

cesarean section were risk factors for different multimorbidities associated with AR. 

Keywords: Allergic rhinitis; Child; Multimorbidity; Prevalence; Risk factor. 
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Abstract 

This study explored the feasibility of using an experience-based co-design service 

improvement methodology to develop a new approach to managing multimorbidity in 

people living with HIV. Patients with HIV and multimorbidity and staff were recruited from 

five hospital departments and general practice. Staff and patient experiences were 

gathered through semi-structured interviews, filmed patient interviews, non-participant 

observation and patient diaries. A composite film developed from interviews illustrated the 

touchpoints in the patient journey, and priorities for service improvement were identified 

by staff and patients in focus groups. Twenty-two people living with HIV and 14 staff took 

part. Four patients completed a diary and 10 a filmed interview. Analysis identified eight 

touchpoints, and group work pinpointed three improvement priorities: medical records 

and information sharing; appointment management; and care co-ordination and 

streamlining. This study demonstrates that experience-based co-design is feasible in the 

context of HIV and can inform healthcare improvement for people with multimorbidity. 

Keywords: Experience-based co-design; HIV; Healthcare improvement; Multimorbidity. 
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Abstract 

Background: Multimorbidity has been measured from many data sources which show that 

prevalence increases with age and is usually greater among women than men and in more 

recent periods. Analyses of multiple cause of death data have shown different patterns of 

multimorbidity associated with demographic and other characteristics. 

Methods: Deaths in Australia among over 1.7 million decedents aged 55+ were stratified 

into three types: medically certified deaths, coroner-referred deaths with natural 

underlying causes and coroner-referred deaths with external underlying causes. 

Multimorbidity was measured by prevalence of ≥2 causes and analysed over three periods 

based on administrative changes: 2006-2012, 2013-2016 and 2017-2018. Poisson 

regression was used to examine the influence of gender, age and period. 

Results: The prevalence of deaths with multimorbidity was 81.0% for medically certified 

deaths, 61.1% for coroner-referred deaths with natural underlying causes and 82.4% for 

coroner-referred deaths with external underlying causes. For medically certified deaths, 

multimorbidity increased with age: incidence rate ratio (IRR 1.070, 95% CI 1.068, 1.072) was 

lower for women than men (0.954, 95% CI 0.952, 0.956) and changed little over time. For 

coroner-referred deaths with natural underlying causes, multimorbidity showed the 

expected pattern increasing with age (1.066, 95% CI 1.062, 1.070) and being higher for 
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women than men (1.025, 95% CI 1.015, 1.035) and in more recent periods. For coroner-

referred deaths with external underlying causes, there were marked increases over time 

that differed by age group due to changes in coding processes. 

Conclusion: Death records can be used to examine multimorbidity in national populations 

but, like other data sources, how the data were collected and coded impacts the 

conclusions. 
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Abstract 

Background: In multimorbid older patients with type 2 diabetes mellitus (T2DM), the 

intensity of glucose-lowering medication (GLM) should be focused on attaining a suitable 

level of glycated hemoglobin (HbA1c ) while avoiding side effects. We aimed at identifying 

patients with overtreatment of T2DM as well as associated risk factors. 

Methods: In a secondary analysis of a multicenter study of multimorbid older patients, we 

evaluated HbA1c levels among patients with T2DM. Patients were aged ≥70 years, with 

multimorbidity (≥3 chronic diagnoses) and polypharmacy (≥5 chronic medications), 

enrolled in four university medical centers across Europe (Belgium, Ireland, Netherlands, 

and Switzerland). We defined overtreatment as HbA1c < 7.5% with ≥1 GLM other than 

metformin, as suggested by Choosing Wisely and used prevalence ratios (PRs) to evaluate 

risk factors of overtreatment in age- and sex-adjusted analyses. 

Results: Among the 564 patients with T2DM (median age 78 years, 39% women), mean ± 

standard deviation HbA1c was 7.2 ± 1.2%. Metformin (prevalence 51%) was the most 

frequently prescribed GLM and 199 (35%) patients were overtreated. The presence of 

severe renal impairment (PR 1.36, 1.21-1.53) and outpatient physician (other than general 

practitioner [GP], i.e. specialist) or emergency department visits (PR 1.22, 1.03-1.46 for 1-2 

visits, and PR 1.35, 1.19-1.54 for ≥3 visits versus no visits) were associated with 

overtreatment. These factors remained associated with overtreatment in multivariable 

analyses. 

Conclusions: In this multicountry study of multimorbid older patients with T2DM, more 

than one third were overtreated, highlighting the high prevalence of this problem. Careful 

balancing of benefits and risks in the choice of GLM may improve patient care, especially in 

the context of comorbidities such as severe renal impairment, and frequent non-GP 

healthcare contacts. 

Keywords: HbA1c; glucose-lowering medication; multimorbidity; polypharmacy; type 2 

diabetes mellitus. 
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Abstract 

The relationship between lifestyles and multimorbidity is well established, but previous 

studies have often neglected the role of spatial heterogeneity. Thus, this study is the first 

to explore this association in Chinese adults from a spatial perspective using a 

geographically weighted logistic regression (GWLR) model and describe the geographical 

characteristics across different regions. According to 2018 China Health and Retirement 

Longitudinal Study (CHARLS) database, a total of 7101 subjects were finally included, with 

124 prefecture-level administrative regions in China. Non-spatial and GWLR model were 

used for analysis, and gender stratification analysis was also performed. Data were 

visualized through ArcGIS 10.7. The results showed that a total prevalence of 

approximately 5.13% of multimorbidity, and among participants with multimorbidity, the 

separate prevalence of hypertension, diabetes or high blood sugar, heart disease, and 

stroke were 4.45%, 2.32%, 3.02%, and 1.41%, respectively. The GWLR model indicated that 

current (OR: 1.202-1.220) and former smokers (OR: 1.168-1.206) may be important risk 

factors for multimorbidity in adults, especially in north and west among male. Past drinkers 

(OR: 1.233-1.240), especially in eastern China, contribute to the development of the 

multimorbidity in men but not in women. Vigorous-intensity activities (OR: 0.761-0.799) 

were negatively associated with multimorbidity in the west, with no gender difference. 

Depression (OR: 1.266-1.293) appeared to increase the risk for multimorbidity, with the 

weakest effects in central China and no gender difference. There was an interaction 

between light activities and gender (P = 0.024). The prevalence of multimorbidity differed 

across various areas of the province. The role of geographical variations in lifestyles and 

multimorbidity may provide valuable information for developing site-specific intervention 

strategies. 

Copyright: © 2023 Rong 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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Background: It is unknown whether financial well-being mediates the impact of 

multimorbidity on the health-related quality of life (HRQoL) of cancer patients. 

Methods: Participants were recruited from three outpatient oncology clinics of Hong Kong 

public hospitals. Multimorbidity was assessed using the Charlson Comorbidity Index. 

Financial well-being, the mediator of the association between multimorbidity and HRQoL 

outcomes, was assessed using the Comprehensive Score for Financial Toxicity Functional 

Assessment of Chronic Illness Therapy. The HRQoL outcomes were assessed using the 

Functional Assessment of Cancer Therapy - General (FACT-G) and its four sub-dimensions. 

Mediation analyses were conducted using SPSS PROCESS v4.1. 

Results: Six-hundred and forty cancer patients participated in the study. Multimorbidity 

had a direct effect on FACT-G scores independent of financial well-being (β for path c' = -

0.752, p < 0.001). In addition, multimorbidity had an indirect effect on FACT-G scores 

through its effect on financial well-being (β for path a = -0.517, p < 0.05; β for path b = 

0.785, p < 0.001). Even after adjustments were made for the covariates, the indirect effect 

of multimorbidity on FACT-G via financial well-being remained significant, accounting for 

38.0% of the overall effect, indicating partial mediation. Although there were no statistically 

significant associations between multimorbidity, social well-being, and emotional well-

being, the indirect effects of multimorbidity on physical and functional well-being through 

financial well-being remained significant. 

Conclusions: Poor financial well-being attributable to multimorbidity partially mediates 

the direct impact of chronic conditions on HRQoL in Chinese cancer patients, particularly 

their physical and functional well-being. 

Keywords: cancer patients; financial well-being; multimorbidity; quality of life. 
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Abstract 

Older patients are prone to multimorbidity or related polypharmacy, which may cause 

various adverse drug reactions (ADRs) and a high incidence of drug-related health 

problems. Although not often noted, ADRs include nutrition-related adverse reactions. 

Aging, multiple illnesses, mental and psychological problems, declining physical function, 

and environmental factors can lead to decreased food intake and increased metabolic 

stress in older people, resulting in energy imbalances that cause malnutrition. ADRs can 

lead to appetite loss, followed by decreased food intake, which in turn causes malnutrition 

and deficiencies of various nutrients. However, these nutrition-related ADRs have received 

less attention. This review article describes drug-nutrition interactions, with a particular 

focus on older patients. Geriatr Gerontol Int 2023; ••: ••-••. 

Keywords: adverse drug reactions; appetite; drug-nutrition interactions; medications; older 

patients. 
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Abstract 

Polypharmacology is an emerging strategy of design, synthesis, and clinical 

implementation of pharmaceutical agents that act on multiple targets simultaneously. It 

should not be mixed up with polytherapy, which is based on the use of multiple selective 

drugs and is considered a cornerstone of current clinical practice. However, this 'classic' 

approach, when facing urgent medical challenges, such as multifactorial diseases, 

increasing resistance to pharmacotherapy, and multimorbidity, seems to be insufficient. 

The 'novel' polypharmacology concept leads to a more predictable pharmacokinetic profile 

of multi-target-directed ligands (MTDLs), giving a chance to avoid drug-drug interactions 

and improve patient compliance due to the simplification of dosing regimens. Plenty of 

recently marketed drugs interact with multiple biological targets or disease pathways. 

Many offer a significant additional benefit compared to the standard treatment regimens. 

In this paper, we will briefly outline the genesis of polypharmacology and its differences to 

polytherapy. We will also present leading concepts for obtaining MTDLs. Subsequently, we 

will describe some successfully marketed drugs, the mechanisms of action of which are 

based on the interaction with multiple targets. To get an idea, of whether MTDLs are 

indeed important in contemporary pharmacology, we also carefully analyzed drugs 

approved in 2022 in Germany: 10 out of them were found multi-targeting, including 7 

antitumor agents, 1 antidepressant, 1 hypnotic, and 1 drug indicated for eye disease. 

Keywords: Multi-target drugs; Multi-target-directed ligands; Polypharmacology; 

Polytherapy; Targeted therapy. 
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Abstract 

South Africa is confronted with multi-morbid chronic physical and mental disorders. The 

relationships between these conditions are often multidirectional and result in a variety of 

adverse mental and physical health outcomes. The risk factors and perpetuating conditions 

in multi-morbidity are potentially modifiable through effective behaviour change. However, 

in South Africa, interventions and clinical care that address these co-occurring factors have 

traditionally functioned in a vacuum, created by a lack of formalised multidisciplinary 

collaboration. In high-income settings, the field of Behavioural Medicine was established in 

recognition of the importance of psychosocial factors in illness and assumes that the 

presence of physical concerns can be influenced by psychological and behavioural factors. 
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The large body of evidence supporting Behavioural Medicine has afforded the field global 

recognition. Yet, it remains an emerging field in South Africa and on the African continent. 

The purpose of this paper is to contextualise the field of Behavioural Medicine in South 

Africa and present a way forward to establish the field in our context. 
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Abstract 

Background: Dynapenic abdominal obesity (DAO) (i.e., impairment in muscle strength and 

high waist circumference) is gaining interest, as it is associated with several important 

adverse health outcomes. However, the association between DAO and multimorbidity is 

largely unclear. Thus, the aim of the present study was to investigate the association 

between DAO at baseline and new onset multimorbidity over ten years of follow-up. 

Methods: People participating in the English Longitudinal Study of Ageing were included. 

DAO was defined as waist circumference > 102 cm in men and > 88 cm in women, and a 

concomitant presence of dynapenia (handgrip strength defined as < 27 kg for men and < 

16 kg for women). Multimorbidity was defined as having two or more chronic conditions. 

The association between DAO and incident multimorbidity was assessed using a 

multivariable logistic regression analysis, reporting the data as odds ratios (ORs) and their 

95% confidence intervals (CIs). 

Results: Overall, 3302 participants (mean age: 63.4 years, males: 50.3%) without 

multimorbidity at baseline were followed-up for ten years. After adjusting for several 

variables, compared to participants without dynapenia nor abdominal obesity, the 

presence of abdominal obesity (OR = 1.505; 95%CI: 1.272-1.780; p < 0.0001) and DAO (OR 

= 1.671; 95%CI: 1.201-2.325; p = 0.002) significantly increased the risk of multimorbidity. 

Compared to no dynapenia nor abdominal obesity, DAO was associated with significantly 

higher risk for arthritis and diabetes. 

Conclusions: DAO was significantly associated with a higher risk of incident 

multimorbidity, over 10 years of follow-up. The results of our study suggest that 

addressing DAO can potentially decrease risk for multimorbidity. 

Keywords: Cohort; Dynapenic abdominal obesity; Multimorbidity; Risk factors. 
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Abstract 

People living with HIV (PLWH) are living longer and are becoming increasingly susceptible 

to multi-morbidity resulting in disability. Physiotherapy is an important component in the 

care of PLWH, increasing functional capacity and quality of life. However, few PLWH access 

physiotherapy services due to a lack of specialised services, relapses in medical conditions 

and financial barriers. This study aimed to gather feedback from PLWH in a tertiary 

infection centre in Ireland attending out-patient physiotherapy on their experiences of 

physiotherapy. Eleven PLWH completed a semi-structured feedback survey focusing on 

their expectations and experiences of physiotherapy. Participants reported an overall 

positive experience of physiotherapy especially in terms of improving movement, 

confidence, physical activity level and sense of control. In addition, participants highlighted 

the importance of a physiotherapist with specialist knowledge of HIV. Barriers to 

participation in physiotherapy included potential relapses in other medical conditions, lack 

of time due to work and lack of flexibility or availability of physiotherapy appointments. 

This study highlights the important role of physiotherapy in the care of PLWH, several 

potential barriers to participation in physiotherapy for PLWH and the importance of the 

participation of PLWH in the co-design of services. 
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Abstract 

Aim: To synthesise evidence about informal carers' (carers) experience of their support 

needs, facilitators and barriers regarding transitional care of older adults with 

multimorbidity. 

Background: Carers provide crucial support for older adults during care transitions. 

Although health practitioners are well positioned to support carers, system factors 

including limited healthcare resources can compromise the quality of care transitions. 

Design: Scoping review. 

Methods: Searches were undertaken of the published literature. Five databases were 

searched including MEDLINE, CINAHL, EMBASE, PsycINFO and the Cochrane Library. Two 

reviewers independently screened articles to identify relevant studies. Studies were 

retrieved from January 2000 to July 2022. Data were extracted and tabulated for study 

characteristics, support needs, facilitators and barriers. Key themes and patterns were 

synthesised across the studies. 

Results: Eighteen studies including N = 3174 participants were retrieved. Most studies (n = 

13) employed qualitative designs. Five studies used surveys. Carers reported their need to: 

be involved in coordinated discharge planning; advocate and be involved in decision-

making; and receive community-based follow-up. Carers described facilitators and barriers 

in four themes: (1) relationships with the older adult and health practitioners, (2) being 

involved in coordinated discharge planning; (3) communication and information strategies; 

and (4) community-based follow-up. Synthesis of themes across all studies resulted in the 

identification of five areas of research: carers' health literacy; community-based care; 

carers' involvement in transitional care planning; inpatient and community health 

practitioners' communication skills; and culturally diverse carers' experiences. 

Conclusion and relevance to clinical practice: The review highlights the importance of 

quality communication and relationships between carers, older adults, health practitioners 

and health organisations. Although information and education are important there is a 

need for further research to examine systems that support communication between carers, 

older adults and health practitioners and health literacy for all carers including culturally 

diverse carers. 

Keywords: discharge and transitional care; family caregivers; informal carers; 

multimorbidity; older adults; scoping review; unpaid carers. 
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This study aimed to identify microbial signatures that contribute to the shared etiologies 

between chronic heart failure (CHF), type 2 diabetes, and chronic kidney disease. The 

serum levels of 151 microbial metabolites were measured in 260 individuals from the Risk 

Evaluation and Management of heart failure cohort, and it was found that those 

metabolites varied by an order of 105 fold. Out of 96 metabolites associated with the three 

cardiometabolic diseases, most were validated in two geographically independent cohorts. 

In all three cohorts, 16 metabolites including imidazole propionate (ImP) consistently 

showed significant differences. Notably, baseline ImP levels were three times higher in the 

Chinese compared with the Swedish cohorts and increased by 1.1-1.6 fold with each 

additional CHF comorbidity in the Chinese population. Cellular experiments further 

supported a causal link between ImP and distinct CHF relevant phenotypes. Additionally, 

key microbial metabolite-based risk scores were superior in CHF prognosis than the 

traditional Framingham or Get with the Guidelines-Heart Failure risk scores. Interactive 

visualization of these specific metabolite-disease links is available on our omics data server 

(https://omicsdata.org/Apps/REM-HF/). 

Keywords: biomarkers; chronic heart failure; microbial metabolites; multimorbidity. 
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Abstract 

Background: Traditionally, clinical research has focused on individual fibrotic diseases or 

fibrosis in a particular organ. However, it is possible for people to have multiple fibrotic 

diseases. While multi-organ fibrosis may suggest shared pathogenic mechanisms, yet there 

is no consensus on what constitutes a fibrotic disease and therefore fibrotic 

multimorbidity. 

Aim: A Delphi study was performed to reach consensus on which diseases may be 

described as fibrotic. 

Methods: Participants were asked to rate a list of diseases, sub-grouped according to 

eight body regions, as 'fibrotic manifestation always present', 'can develop fibrotic 

manifestations', 'associated with fibrotic manifestations' or 'not fibrotic nor associated'. 

Classifications of 'fibrotic manifestation always present' and 'can develop fibrotic 

manifestations' were merged and termed 'fibrotic'. Clinical consensus was defined 

according to the interquartile range, having met a minimum number of responses. Clinical 
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agreement was used for classification where diseases did not meet the minimum number 

of responses (required for consensus measure), were only classified if there was 100% 

consensus on disease classification. 

Results: After consulting experts, searching the literature and coding dictionaries, a total of 

323 non-overlapping diseases which might be considered fibrotic were identified; 92 

clinical specialists responded to the first round of the survey. Over three survey rounds, 240 

diseases were categorized as fibrotic via clinical consensus and 25 additional diseases 

through clinical agreement. 

Conclusion: Using a robust methodology, an extensive list of diseases was classified. The 

findings lay the foundations for studies estimating the burden of fibrotic multimorbidity, as 

well as investigating shared mechanisms and therapies. 

© The Author(s) 2023. Published by Oxford University Press on behalf of the Association of 

Physicians. 
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Abstract 

Background: Incorrect use of inhalers is a problem associated with poor patient outcomes. 

Despite improvement in the technique after verbal educations, this deteriorates over-time 

requiring re-enforcement through different educative strategies. This study aimed to 

assess the impact of a novel video-based teach-to-goal (TTG) educational intervention on: 

mastery of inhaler technique, disease control, medication adherence and disease-related 

quality of life (QoL) over-time among asthma and COPD patients. 

Methods: This prospective, open-label, randomized controlled trial was registered in 

ClinicalTrials.gov: Identifier NCT05664347. After baseline assessment participants received 

either a verbal (control group) or a video-based (intervention group) TTG strategy. After 3-

month the intervention was assessed for impact on the intended outcomes. Inhaler 

technique was assessed using standardized checklists, disease control using the Asthma 

control test and COPD assessment test respectively for asthma and COPD patients while 

adherence using the Morisky Green Levine scale. For QoL, the mini asthma quality of life 

questionnaire and the St. George respiratory questionnaire were used for asthmatic and 

COPD patients, respectively. Differences in outcomes between intervention-control groups 

were analyzed using either Chi-Square (X2)/Fisher Exact or Mann Whitney test. The impact 

of intervention on outcomes over-time was examined using either McNemar or Wilcoxon 

test. 

Results: At baseline, intervention (n = 51) and control (n = 52) groups had comparable 

demographic/clinical characteristics. At follow-up, inhaler technique improved among 

intervention group compared to control group (93.4% vs 67%) and to baseline (93.4% to 

49.5%), (P<0.05). Similarly, medication adherence ameliorated among the intervention 

group in comparison to control group (88.2% to 61.5%) and to baseline (88.2% to 66.7%), 

(P<0.05). In regards to disease control, results showed an amelioration among the 

intervention group compared to baseline (35.3% to 54.9%) (P<0.05). QoL scores improved 

https://pubmed.ncbi.nlm.nih.gov/37294823/
https://pubmed.ncbi.nlm.nih.gov/37294823/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Al-Kharouf+MS&cauthor_id=37294823
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Abdeljalil+MH&cauthor_id=37294823
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Obeidat+NM&cauthor_id=37294823
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Oweidat+KA&cauthor_id=37294823
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Oweidat+KA&cauthor_id=37294823
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Awwad+O&cauthor_id=37294823
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-1-full-view-affiliation-1
https://doi.org/10.1371/journal.pone.0286870
http://clinicaltrials.gov/show/NCT05664347


significantly among asthma patients (intervention group) at follow-up vs baseline. Better 

scores were also observed for COPD patients compared to controls, (P<0.05). 

Conclusion: Video-based (TTG) was effective in enhancing inhaler technique over time as 

well as improving disease control, medication adherence, and QoL. 

Trial registration: ClinicalTrials.gov: NCT05664347. 

https://clinicaltrials.gov/ct2/show/NCT05664347. 

Copyright: © 2023 Al-Kharouf 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 

Objective: Lung ultrasound (LUS) is a useful and radiation-free diagnostic tool for 

predicting bronchopulmonary dysplasia, which is a risk factor for late respiratory disease. 

However, data on the relationship of LUS with late respiratory disease was scarce. This 

study aims to determine whether LUS is associated with late respiratory disease during 

early childhood. 

Methods: This prospective cohort study enrolled preterm infants born before 32 weeks of 

gestation. LUS was performed at 36 weeks' postmenstrual age. The predictive values of a 

modified lung ultrasound (mLUS) score based on eight standard sections were assessed to 

predict late respiratory disease, defined as a physician diagnosis of bronchopulmonary 

dysplasia deterioration, asthma, reactive airway disease, bronchiolitis, pneumonia, or 

respiratory-related hospitalization during the first 2 years of life. 

Results: A total of 94 infants completed follow-up, of whom 74.5% met the late respiratory 

disease criteria. The mLUS scores were significantly associated with late respiratory disease 

(adjusted odds ratio: 1.23, CI: 1.10-1.38, p < 0.001). The mLUS scores also well predicted 

late respiratory disease (AUC = 0.820, 95% CI: 0.733-0.907). These scores were superior to 

the classic lung ultrasound score (p = 0.02) and as accurate as the modified NICHD-

defined bronchopulmonary dysplasia classification (p = 0.91). A mLUS score ≥14 was the 

optimal cutoff point for predicting late respiratory disease. 

Conclusion: The modified lung ultrasound score correlates significantly with late 

respiratory disease and well predicts it in preterm infants during the first 2 years of life. 

Keywords: bronchopulmonary dysplasia; late respiratory disease; lung ultrasound; 

premature. 
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Objective: The objective of this study was to examine the impact of long-term medium to 

high-dose inhaled budesonide on bone mineral density in children with asthma. 

Methods: We conducted a cross-sectional study in children aged 7-17 years with asthma, 

who received long-term (≥2 years), medium to high-dose inhaled budesonide 

(≥400μg/day in 6-11years old; ≥800μg/day in >11 years old). We measured bone mineral 

density (BMD) using dual-energy X-ray absorptiometry and compared it with reference 

Indian normative values. 

Results: Thirty-five children with moderate to severe asthma receiving long-term medium 

to high-dose inhaled budesonide, were included in the study. We found a significantly low 

lumbar-spine BMD in the study population compared to reference Indian values (p-value 

0.002). Eight cases had short stature. Despite the adjustment for height-age in these short-

stature cases, lumbar-spine BMD remained significantly low in the study population (p-

value 0.020). No significant difference was found in 25-hydroxy vitamin D levels between 

subjects with "low BMD" and "BMD z-score >-2". 

Conclusion: The findings of this study suggest that long-term medium to high-dose 

inhaled budesonide treatment in children with asthma is associated with decreased BMD. 

However, further investigation with a larger sample size is necessary to confirm this 

relationship. 

Keywords: Bone mineral accretion (BMA); Bone mineral content; Dual-energy X-ray 

absorptiometry (DXA); Inhaled corticosteroids (ICS); Paediatric asthma; Pediatric. 
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Abstract 

Objective: Asthma control is generally monitored by assessing symptoms and lung 

function. However, optimal treatment is also dependent on the type and extent of airway 

inflammation. Fraction of exhaled Nitric Oxide (FeNO) is a noninvasive biomarker of type 2 

airway inflammation, but its effectiveness in guiding asthma treatment remains disputed. 

We performed a systematic review and meta-analysis to obtain summary estimates of the 

effectiveness of FeNO-guided asthma treatment. 

Design: We updated a Cochrane systematic review from 2016. Cochrane Risk of Bias tool 

was used to assess risk of bias. Inverse-variance random-effects meta-analysis was 

performed. Certainty of evidence was assessed using GRADE. Subgroup analyses were 

performed based on asthma severity, asthma control, allergy/atopy, pregnancy and 

obesity. 

Data sources: The Cochrane Airways Group Trials Register was searched on 9 May 2023. 

Eligibility criteria: We included randomized controlled trials (RCTs) comparing the 

effectiveness of a FeNO-guided treatment versus usual (symptom-guided) treatment in 

adult asthma patients. 

Results: We included 12 RCTs (2,116 patients), all showing high or unclear risk of bias in at 

least one domain. Five RCTs reported support from a FeNO manufacturer. FeNO-guided 

treatment probably reduces the number of patients having ≥1 exacerbation (OR = 0.61; 

95%CI 0.44 to 0.83; six RCTs; GRADE moderate certainty) and exacerbation rate (RR = 0.67; 

95%CI 0.54 to 0.82; six RCTs; moderate certainty), and may slightly improve Asthma 
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Control Questionnaire score (MD = -0.10; 95%CI -0.18 to -0.02, six RCTs; low certainty), 

however, this change is unlikely to be clinically important. An effect on severe 

exacerbations, quality of life, FEV1, treatment dosage and FeNO values could not be 

demonstrated. There were no indications that effectiveness is different in subgroups of 

patients, although evidence for subgroup analysis was limited. 

Conclusions: FeNO-guided asthma treatment probably results in fewer exacerbations but 

may not have clinically important effects on other asthma outcomes. 

Keywords: Fraction of exhaled Nitric Oxide; asthma; eosinophils; meta-analysis; systematic 

review. 
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Abstract 

Obesity is one of the comorbidities in patients with asthma and obese patients with 

asthma present with a distinct phenotype with more severe disease outcomes and reduced 

responsiveness to standard therapies. Although the full mechanisms of obesity-related 

asthma are still not completely understood, abnormal immune responses have been 

demonstrated to have a critical role in asthma pathogenesis. The present review 

summarizes the data from clinical, epidemiological and animal studies to provide an 

updated understanding of the immune responses in obesity-related asthma, as well as the 

effect of various factors, such as oxidative stress, mitochondrial dysfunction, genetics and 

epigenetics, on asthmatic inflammation. Further studies on the in-depth mechanisms are 

still required to develop novel preventive and therapeutic strategies for patients with 

asthma combined with obesity. 

Keywords: T helper 2; airway hyperresponsiveness; airway inflammation; body mass index; 

high-fat diet; immune response; nitric oxide; obesity-related asthma; reactive oxygen 

species. 
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Abstract 

Monitoring asthma is essential for self-management. However, traditional monitoring 

methods require high levels of active engagement, and some patients may find this 

tedious. Passive monitoring with mobile-health devices, especially when combined with 

machine-learning, provides an avenue to reduce management burden. Data for developing 

machine-learning algorithms are scarce, and gathering new data is expensive. A few 

datasets, such as the Asthma Mobile Health Study, are publicly available, but they only 

consist of self-reported diaries and lack any objective and passively collected data. To fill 

this gap, we carried out a 2-phase, 7-month AAMOS-00 observational study to monitor 

asthma using three smart-monitoring devices (smart-peak-flow-meter/smart-

inhaler/smartwatch), and daily symptom questionnaires. Combined with localised weather, 

pollen, and air-quality reports, we collected a rich longitudinal dataset to explore the 

feasibility of passive monitoring and asthma attack prediction. This valuable anonymised 

dataset for phase-2 of the study (device monitoring) has been made publicly available. 

Between June-2021 and June-2022, in the midst of UK's COVID-19 lockdowns, 22 

participants across the UK provided 2,054 unique patient-days of data. 

© 2023. The Author(s). 
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Abstract 

Background: Patients with eosinophilic severe asthma (SA) have an increased risk of 

asthma exacerbations. Benralizumab is approved for eosinophilic SA, and there is great 

value in understanding real-world effectiveness. 

Objective: The aim of this analysis was to examine the effectiveness of benralizumab in a 

real-world cohort of subspecialist-treated US patients with eosinophilic SA. 
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Methods: CHRONICLE is an ongoing, noninterventional study of subspecialist-treated US 

adults with SA receiving biologics, maintenance systemic corticosteroids, or those 

persistently uncontrolled by high-dose inhaled corticosteroids with additional controllers. 

For this analysis, eligible patients enrolled from February 2018 to February 2021, had 

received ≥1 dose of benralizumab, and had study data for ≥3 months before and after 

benralizumab initiation. The primary analysis included patients with prior exacerbations 

reported and 12 months of outcomes data before and after initiation. Patient outcomes 

occurring 6-12 months before and after initiation were also evaluated. 

Results: A total of 317 patients had ≥3 months of follow-up before and after first 

benralizumab dose. For patients with 12 months (n = 107) and 6-12 months (n = 166) of 

data, significant reductions were observed in annualized rates of exacerbations (62%; P < 

0.001 and 65%; P < 0.001, respectively), with similar reductions in the rates of 

hospitalizations and emergency department visits. Benralizumab recipients with blood 

eosinophil counts (BEC) of ≥300/μL and <300/μL at baseline and 12 months of data also 

had significant reductions in exacerbations (68%; P < 0.001, 61%; P < 0.001). 

Conclusion: This real-world, noninterventional analysis reinforces the clinical value of 

benralizumab in the management of patients with eosinophilic SA. 

Keywords: Clinical use; Exacerbations; Noninterventional; Patient outcomes; Severe 

eosinophilic asthma. 
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Abstract 

Background: Climate change's influence on extreme weather events poses a significant 

threat to the morbidity and mortality of asthma patients. The aim of this study was to 

examine associations between extreme weather events and asthma-related outcomes. 

Methods: A systematic literature search for relevant studies was performed using the 

PubMed, EMBASE, Web of Science and ProQuest databases. Fixed-effects and random-

effects models were applied to estimate the effects of extreme weather events on asthma-

related outcomes. 

Results: We observed that extreme weather events were associated with increasing risks of 

general asthma outcomes with relative risks of 1.18-fold for asthma events (95% CI 1.13-

1.24), 1.10-fold for asthma symptoms (95% CI 1.03-1.18) and 1.09-fold for asthma 

diagnoses (95% CI 1.00-1.19). Extreme weather events were associated with increased risks 

of acute asthma exacerbation with risk ratios of asthma emergency department visits of 

1.25-fold (95% CI 1.14-1.37), of asthma hospital admissions of 1.10-fold (95% CI 1.04-1.17), 

of asthma outpatient visits of 1.19-fold (95% CI 1.06-1.34) and of asthma mortality of 2.10-

fold (95% CI 1.35-3.27). Additionally, an increase in extreme weather events increased risk 

ratios of asthma events by 1.19-fold in children and 1.29-fold in females (95% CI 1.08-1.32 

and 95% CI 0.98-1.69, respectively). Thunderstorms increased the risk ratio of asthma 

events by 1.24-fold (95% CI 1.13-1.36). 

Conclusions: Our study showed that extreme weather events more prominently increased 

the risk of asthma morbidity and mortality in children and females. Climate change is a 

critical concern for asthma control. 
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Airway inflammation characterized as asthma is one of the most common chronic diseases 

in the world. The aim of this study was to evaluate the possible effect of inspiratory muscle 

training on inflammation markers and oxidative stress levels in childhood asthma. A total 

of 105 children (age range 8-17 years), including 70 asthmatics and 35 healthy children, 

participated in the study. The 70 asthma patients were randomly assigned to the 

inspiratory muscle training (IMT) group (n = 35) and control group (n = 35), and healthy 

children were assigned to the healthy group (n = 35). The IMT group was treated with the 

threshold IMT device for 7 days/6 weeks at 30% of maximum inspiratory pressure. 

Respiratory muscle strength was evaluated with a mouth pressure measuring device, and 

respiratory function was evaluated with a spirometer. In addition, CRP, periostin, TGF-β, 

and oxidative stress levels were analyzed. The evaluation was performed only once in the 

healthy group and twice (at the beginning and end of 6 weeks) in asthma patients. In the 

study, there were significant differences between asthma patients and the healthy group in 

terms of MIP and MEP values, respiratory function, oxidative stress level, periostin, and 

TGF-β. Post-treatment, differences were observed in the oxidative stress level, periostin, 

and TGF-β of the IMT group (p < .05). 

Conclusion: After 6 weeks of training, IMT positively contributed to reducing the 

inflammation level and oxidative stress. This suggests that IMT should be used as an 

alternative therapy to reduce inflammation and oxidative stress. (Trial Registration: The 

clinical trial protocol number is NCT05296707). 

What is known: • It is known that adjunctive therapies given in addition to 

pharmacological treatment contribute to improving symptom control and quality of life in 

individuals with asthma. 

What is new: • There are no studies about the effect of respiratory physiotherapy on 

biomarkers in asthmatic children. The sub-mechanism of improvement in individuals has 

not been elucidated. • In this context, inspiratory muscle training has a positive effect on 

inflammation and oxidative stress levels in children with asthma and IMT should be used as 

an alternative treatment for childhood asthma. 

Keywords: Children asthma; Inflammation; Inspiratory muscle training; Oxidative stress. 
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Abstract 

Purpose of review: This review discusses climate change-related impacts on asthma and 

allergic-immunologic disease, relevant US public health efforts, and healthcare professional 

resources. 
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Recent findings: Climate change can impact people with asthma and allergic-

immunologic disease through various pathways, including increased exposure to asthma 

triggers (e.g., aeroallergens, ground-level ozone). Climate change-related disasters (e.g., 

wildfires, floods) disrupting healthcare access can complicate management of any allergic-

immunologic disease. Climate change disproportionately affects some communities, which 

can exacerbate disparities in climate-sensitive diseases like asthma. Public health efforts 

include implementing a national strategic framework to help communities track, prevent, 

and respond to climate change-related health threats. Healthcare professionals can use 

resources or tools to help patients with asthma and allergic-immunologic disease prevent 

climate change-related health impacts. Climate change can affect people with asthma and 

allergic-immunologic disease and exacerbate health disparities. Resources and tools are 

available to help prevent climate change-related health impacts at the community and 

individual level. 

Keywords: Allergy; Asthma; Climate change; Health equity; Public health; Race/ethnicity. 
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Abstract 

Aims: To examine associations between weight loss/gain and risk of developing 13 

obesity-related complications (ORCs), stratified by baseline body mass index (BMI). 

Materials and methods: In this retrospective cohort study, we included adults with 

obesity (>30 kg/m2 ) from the UK Clinical Practice Research Datalink GOLD database with 

weight change (-50% to +50%) between Years 1 and 4 (N = 418 774 [median follow-up: 7 

years]). Associations between weight change, baseline BMI and risk of developing ORCs 

during follow-up were assessed using Cox proportional hazard models. 

Results: The impact of weight change on ORCs was generally dependent on baseline BMI. 

Four clear patterns were seen across the 13 outcomes. Pattern 1 showed greatest weight 

loss benefit for people with low baseline BMI (type 2 diabetes, sleep apnoea, hypertension 

and dyslipidaemia); Pattern 2 showed most weight loss benefit at lower baseline BMI but 

no significant weight loss effect at higher baseline BMI (asthma, hip/knee osteoarthritis 

and polycystic ovary syndrome); Pattern 3 showed benefit in most cardiovascular diseases 

with weight loss (chronic kidney disease, heart failure, atrial fibrillation and venous 

thromboembolism), but no additional benefit with >10% weight loss; Pattern 4 showed no 

clear relationship between weight change and unstable angina/myocardial infarction and 

depression. We found similar but opposite patterns for weight gain. 

Conclusions: Weight loss benefit is dependent on weight loss magnitude and initial BMI, 

and weight gain is associated with a similar risk increase. Four patterns of association were 

identified between degree of weight change, baseline BMI and 13 ORCs. 
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Abstract 

Introduction: Analysis of the National Health Insurance data has been actively carried out 

for the purpose of academic research and establishing scientific evidences for health care 

service policy in asthma. However, there has been a limitation for the accuracy of the data 

extracted through conventional operational definition. In this study, we verified the 

accuracy of conventional operational definition of asthma, by applying it to a real hospital 

setting. And by using a machine learning technique, we established an appropriate 

operational definition that predicts asthma more accurately. 

Methods: We extracted asthma patients using the conventional operational definition of 

asthma at Seoul St. Mary's hospital and St. Paul's hospital at the Catholic University of 

Korea between January 2017 and January 2018. Among these extracted patients of asthma, 

10% of patients were randomly sampled. We verified the accuracy of the conventional 

operational definition for asthma by matching actual diagnosis through medical chart 

review. And then we operated machine learning approaches to predict asthma more 

accurately. 

Results: A total of 4,235 patients with asthma were identified using a conventional asthma 

definition during the study period. Of these, 353 patients were collected. The patients of 

asthma were 56% of study population, 44% of patients were not asthma. The use of 

machine learning techniques improved the overall accuracy. The XGBoost prediction model 

for asthma diagnosis showed an accuracy of 87.1%, an AUC of 93.0%, sensitivity of 82.5%, 

and specificity of 97.9%. Major explanatory variable were ICS/LABA,LAMA and LTRA for 

proper diagnosis of asthma. 

Conclusions: The conventional operational definition of asthma has limitation to extract 

true asthma patients in real world. Therefore, it is necessary to establish an accurate 

standardized operational definition of asthma. In this study, machine learning approach 

could be a good option for building a relevant operational definition in research using 

claims data. 

Keywords: Asthma; Conventional operational definition; Machine learning. 
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Abstract 

Reticular basement membrane (RBM) thickening may occur in children with allergic 

bronchial asthma (BA), cystic fibrosis (CF), and primary ciliary dyskinesia (PCD). Its 

functional consequences remain unknown. We investigated the relationship between 

baseline RBM thickness and subsequent spirometry. In our cohort follow-up study, patients 

aged 3-18 years with BA, CF, and PCD and controls underwent baseline lung clearance 

index (LCI) measurement, spirometry, and endobronchial biopsy sampling. Total RBM and 

collagen IV-positive layer thickness were measured. Trends in forced vital capacity (FVC), 

forced expired volume in 1 second (FEV1), and FEV1/FVC were analyzed during follow-up, 

and their relationship to baseline characteristics was studied using univariate analysis and 

multiple regression models. Complete baseline data were available in 19 BA, 30 CF, 25 PCD 

patients, and 19 controls. The RBM was thicker in BA (6.33±1.22 μm), CF (5.60±1.39 μm), 

and PCD (6.50±1.87 μm) than in controls (3.29±0.55 μm) (all p<0.001). The LCI was higher 

in CF (15.32±4.58, p<0.001) and PCD (10.97±2.46, p=0.002) than in controls (7.44±0.43). 

The median follow-up times were 3.6, 4.8, 5.7, and 1.9 years in BA, CF, PCD, and controls 

respectively. The Z-scores of FEV1 and FEV1/FVC deteriorated significantly in all groups 

except in controls. In CF and PCD, trends in FEV1 z-scores correlated with baseline LCI and 

RBM; in BA, it correlated with collagen IV. In multiple regression models, RBM morphology 

and ventilation inhomogeneity could predict up to 84.4% of variability in spirometry 

trends. In conclusion, baseline LCI value and RBM morphology may predict trends in 

subsequent spirometry. 

Keywords: airway remodeling; pediatric chronic airway inflammation; respiratory function 

tests; reticular basement membrane. 
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Abstract 

The role of as-needed inhaled short-acting β2-agonists (SABAs) in the management of 

asthma has become a subject of debate due to differing opinions in the professional 

community relating to the use of SABAs. In this article, we summarize the current position 

of SABAs when used as reliever medications and examine the challenges to appropriate 

use including a critique of the data that have led to the condemnation of SABA used as a 

reliever. We consider the evidence for the appropriate use of SABA as a reliever together 

with practical solutions to ensure such use, including identifying patients at risk of 

misusing their SABA relievers and managing issues of inhaler technique and treatment 

adherence. We conclude that inhaled corticosteroid (ICS)-based maintenance treatment 
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with SABA used as-needed as a reliever is an effective and safe treatment for patients with 

asthma, with no scientific evidence of a causal link between SABA use as a reliever and 

mortality or serious adverse events (including exacerbations). Increased SABA use warns of 

a deterioration in asthma control, and patients at risk of misusing their ICS and SABA 

medication should be rapidly identified to ensure they are receiving adequate ICS-based 

controller therapy. Appropriate use of ICS-based controller therapy and as-needed SABA 

should be encouraged and promoted with educational activities. 

Keywords: As-needed reliever; Asthma management; SABA; Scientific evidence; Short-

acting β2-agonists. 
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Abstract 

Background: Inhaled corticosteroids (ICSs) are a fundamental pillar of most regimens for 

long-term control of persistent asthma. Poor adherence to ICS medication is a common 

problem in the asthma population that can lead to poor asthma control. We hypothesized 

that conducting a follow-up telephone call after general pediatric clinic visits for asthma 

would improve refill persistence. 

Methods: We conducted a prospective cohort analysis of pediatric and young adult 

subjects followed in our pediatric primary care clinic for asthma on ICS medication found 

to have poor ICS refill persistence. This cohort received a follow-up telephone outreach call 

5-8 weeks after the clinic visit. The primary outcome measure was refill persistence with 

regard to ICS therapy. 

Results: There were 289 subjects who met the inclusion criteria and did not meet any 

exclusion criteria for the study (n = 131 in the primary cohort, n = 158 in the post-COVID 

cohort). The mean ICS refill persistence increased significantly for subjects in the primary 

cohort (39.4 ± 30.8% post intervention vs 32.4 ± 19.7% pre intervention) (P = .02) but not 

in the post-COVID cohort (36.4 ± 25.6% post intervention vs 38.9 ± 21.0% pre intervention) 
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(P = .26). There was not a statistically significant change in hospitalizations after the 

intervention in either the primary or the post-COVID cohorts (P = .08 and .07, respectively). 

Systemic corticosteroid courses and emergency department visits decreased significantly 

post intervention (P = .01 and P = .004, respectively) in the primary group but not in the 

post-COVID group (P = .75 and P = .16, respectively). 

Conclusions: These results suggest that telephone outreach after out-patient clinic visits 

for asthma may have short-term benefit in ICS refill persistence; however, the effect size 

was small. 

Keywords: chronic disease; glucocorticoids; inhalation administration; lung diseases; 

medication adherence; pediatrics. 
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Abstract 

Background: Asthma and obesity are prevalent conditions that are increasing worldwide. 

Asthma is characterized by airway inflammation and bronchial variability, while obesity is a 

complex metabolic disorder that poses significant morbidity and mortality risks. Obesity is 

a risk factor for asthma and a plethora of other non-communicable diseases. 

Objective: To compare all-cause and cause-specific mortality between obese, overweight 

and normal weight adults with asthma in a cohort with long-term follow-up. 

Methods: Individuals from a population-based adult asthma cohort recruited in 

Norrbotten county, Sweden, were clinically examined between 1986 and 2001 and 

grouped into body mass index (BMI) categories. Underlying causes of death until 

December 31st, 2020 were categorized as cardiovascular, respiratory, cancer and other 

mortality by linking cohort data to the Swedish National Board of Health and Welfare's 

National Cause of Death register. Hazard ratios (HR) with 95% confidence intervals (CI) for 

all-cause and cause-specific mortality associated with overweight and obesity were 

calculated via Cox proportional hazard models. 

Results: In total, 940 individuals were normal weight, 689 overweight and 328 obese while 

only 13 were underweight. Obesity increased the hazard for all-cause (HR 1.26, 95% CI 

1.03-1.54) and cardiovascular mortality (HR 1.43, 95% CI 1.03-1.97). Obesity was not 

significantly associated with respiratory or cancer mortality. Overweight did not increase 

the hazard of all-cause or any cause-specific mortality category. 

Conclusion: Obesity, but not overweight, was significantly associated with increased 

hazard of all-cause and cardiovascular mortality in adults with asthma. Neither obesity nor 

overweight were associated with increased hazard of respiratory mortality. 

Copyright © 2023. Published by Elsevier Ltd. 
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Abstract 

The objective of this review was to scope the current evidence base related to three 

exposure assessment concepts: frequency, intensity, and duration (latency) for cleaning 

and disinfection exposures in healthcare and subsequent work-related asthma risks. A 

https://pubmed.ncbi.nlm.nih.gov/37279801/
https://pubmed.ncbi.nlm.nih.gov/37279493/
https://pubmed.ncbi.nlm.nih.gov/37279493/
https://pubmed.ncbi.nlm.nih.gov/37279493/
https://pubmed.ncbi.nlm.nih.gov/37279493/
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Wilson+AM&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Ogunseye+O&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Fingesi+T&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=McClelland+DJ&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Gerald+LB&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Harber+P&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Harber+P&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Beamer+PI&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Jones+RM&cauthor_id=37279493
https://pubmed.ncbi.nlm.nih.gov/?term=37294823%2C37294091%2C37294069%2C37294051%2C37293870%2C37293862%2C37291158%2C37290579%2C37288507%2C37286222%2C37286218%2C37285069%2C37284923%2C37283064%2C37280559%2C37280505%2C37280414%2C37280076%2C37279801%2C37279493%2C37279365%2C37279364%2C37279199%2C37278861%2C37271579%2C37265078%2C37256257%2C37255268%2C37163370%2C37094451%2C36866423%2C36916653&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-20-full-view-affiliation-3
https://doi.org/10.1080/15459624.2023.2221712
https://linkinghub.elsevier.com/retrieve/pii/S0954-6111(23)00189-0
https://libkey.io/libraries/2561/pmid/37279801


search strategy was developed addressing intersections of four main concepts: 1) work-

related asthma, 2) occupation (healthcare workers/nurses), 3) cleaning and disinfection, 

and 4) exposure. Three databases were searched: Embase, PubMed, and the Cumulative 

Index to Nursing and Allied Health Literature (CINAHL) database. Data were extracted 

related to three main components of risk assessment: 1) exposure frequency, 2) exposure 

intensity, 3) exposure duration. Latency data were analyzed using an exponential 

distribution fit, and extracted concentration data were compared to occupational exposure 

limits. The final number of included sources from which data were extracted was 133. 

Latency periods for occupational asthma were exponentially distributed, with a mean 

waiting time (1/λ) of 4.55 years. No extracted concentration data were above OELs except 

for some formaldehyde and glutaraldehyde concentrations. Data from included sources 

also indicated some evidence for a dose-response relationship regarding increased 

frequency yielding increased risk, but this relationship is unclear due to potential 

confounders (differences in role/task and associated exposure) and the healthy worker 

effect. Data priority needs include linking concentration data to health outcomes, as most 

current literature does not include both types of measurements in a single study, leading 

to uncertainty in dose-response relationships. 

Keywords: Chemical; hygiene; inhalation; latency; occupational health; respiratory; review. 
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Abstract 

Background: People with comorbidities are underrepresented in clinical trials. Empirical 

estimates of treatment effect modification by comorbidity are lacking, leading to 

uncertainty in treatment recommendations. We aimed to produce estimates of treatment 

effect modification by comorbidity using individual participant data (IPD). 

Methods and findings: We obtained IPD for 120 industry-sponsored phase 3/4 trials 

across 22 index conditions (n = 128,331). Trials had to be registered between 1990 and 

2017 and have recruited ≥300 people. Included trials were multicentre and international. 

For each index condition, we analysed the outcome most frequently reported in the 

included trials. We performed a two-stage IPD meta-analysis to estimate modification of 

treatment effect by comorbidity. First, for each trial, we modelled the interaction between 

comorbidity and treatment arm adjusted for age and sex. Second, for each treatment 

within each index condition, we meta-analysed the comorbidity-treatment interaction 

terms from each trial. We estimated the effect of comorbidity measured in 3 ways: (i) the 

number of comorbidities (in addition to the index condition); (ii) presence or absence of 

the 6 commonest comorbid diseases for each index condition; and (iii) using continuous 

markers of underlying conditions (e.g., estimated glomerular filtration rate (eGFR)). 

Treatment effects were modelled on the usual scale for the type of outcome (absolute 

scale for numerical outcomes, relative scale for binary outcomes). Mean age in the trials 

ranged from 37.1 (allergic rhinitis trials) to 73.0 (dementia trials) and percentage of male 

participants range from 4.4% (osteoporosis trials) to 100% (benign prostatic hypertrophy 

trials). The percentage of participants with 3 or more comorbidities ranged from 2.3% 

(allergic rhinitis trials) to 57% (systemic lupus erythematosus trials). We found no evidence 

of modification of treatment efficacy by comorbidity, for any of the 3 measures of 

comorbidity. This was the case for 20 conditions for which the outcome variable was 

continuous (e.g., change in glycosylated haemoglobin in diabetes) and for 3 conditions in 

which the outcomes were discrete events (e.g., number of headaches in migraine). 

Although all were null, estimates of treatment effect modification were more precise in 

some cases (e.g., sodium-glucose co-transporter-2 (SGLT2) inhibitors for type 2 diabetes-

interaction term for comorbidity count 0.004, 95% CI -0.01 to 0.02) while for others 

http://www.ncbi.nlm.nih.gov/pmc/articles/pmc10243630/
https://doi.org/10.1371/journal.pmed.1004176


credible intervals were wide (e.g., corticosteroids for asthma-interaction term -0.22, 95% CI 

-1.07 to 0.54). The main limitation is that these trials were not designed or powered to 

assess variation in treatment effect by comorbidity, and relatively few trial participants had 

>3 comorbidities. 

Conclusions: Assessments of treatment effect modification rarely consider comorbidity. 

Our findings demonstrate that for trials included in this analysis, there was no empirical 

evidence of treatment effect modification by comorbidity. The standard assumption used 

in evidence syntheses is that efficacy is constant across subgroups, although this is often 

criticised. Our findings suggest that for modest levels of comorbidities, this assumption is 

reasonable. Thus, trial efficacy findings can be combined with data on natural history and 

competing risks to assess the likely overall benefit of treatments in the context of 

comorbidity. 

Copyright: © 2023 Hanlon 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 

Asthma and obesity are common coexisting conditions with increasing prevalence and 

substantial morbidity. This study examines the inter-relationship between illness and 

treatment beliefs in asthma and obesity and how they influence self-management 

behaviors. Overweight and obese adults ≥ 18 years with asthma were recruited from 

primary care and pulmonary practices in New York, NY and Denver, CO (n = 219). Path 

analysis was used to examine the relationship between asthma, weight and exercise-

related illness and medication beliefs and SMB. Necessity beliefs about asthma 

medications and diet were associated with better medication adherence and healthier 

dietary behaviors (β = 0.276, p = < 0.001, β = 0.148, p = 0.018 respectively) whereas 

concerns about these self-care activities were associated with poorer adherence and worse 

dietary behaviors (β = - 0.282, p < 0.001, β = - 0.188, p = 0.003 respectively). We found no 

statistically significant association of exercise behaviors with any other weight or asthma 

illness or treatment beliefs. Our study demonstrates that necessity and concerns about 

treatment are associated with adherence in asthma and obesity. The lack of association of 

exercise behaviors with any asthma or weight related beliefs may reflect limited awareness 

of the impact of weight on asthma and warrants additional research. 

Keywords: Adherence; Asthma; Illness beliefs; Medication beliefs; Obesity; Self-

management. 
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Abstract 

Aim: This study aimed to investigate the impact of bronchial asthma-related factors on the 

emotional well-being of adolescents with bronchial asthma and their primary caregivers. 

Background: Bronchial asthma is a common chronic disease in childhood and adolescence 

that can have a psychological impact on both patients and their primary caregivers. 

Methods: The study used a cross-sectional design and included 150 patient-caregiver 

dyads diagnosed with bronchial asthma, aged between 12 and 16 years and collected 

between 2018 and 2020. It assessed the emotional adjustment of both patients and 

caregivers and recorded variables related to the disease. Qualitative and quantitative 

analyses were conducted to perform statistical analyses. 

Results: Caregivers had higher anxiety and depression scores than patients. Good 

adherence to treatment was necessary for the emotional adjustment of the dyad. 

Controlled asthma, good adherence to treatment and a reduction in medical treatment 

were the primary predictors of emotional adjustment. 

Conclusions: The study highlights the importance of assessing anxiety and depression 

levels in both patients and caregivers because the presence of these symptoms can lead to 

the misuse of medication, inadequate inhalation techniques, the omission of medication 

and reduced confidence in controlling asthma symptoms. 

Keywords: adolescence; anxiety; bronchial asthma; caregivers; depression; nurses. 

© 2023 The Authors. International Journal of Nursing Practice published by John Wiley & 

Sons Australia, Ltd. 
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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: 15 based on a Markov model, and 19 trial-based; 

eight adopting societal and NHS perspectives, and seven the payer's perspective. The 
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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. 

Keywords: Asthma; Biological therapies; Cost-effectiveness; Economic evaluation; Quality 

of life. 
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Abstract 

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 literatures. 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; Cost-effectiveness analysis; LABA; 

pediatric asthma; quality-adjusted life years. 
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Abstract 

Objective: Asthma is a chronic disease of the lungs. The development of asthma is related 

to various risk factors. Food insecurity is a critical social determinant of health, although 

there is little information on the association between adult food insecurity and asthma. The 

purpose of this study is to explore the potential correlation in US adults. 

Methods: The study population data were extracted from NHANES 2003-2018. Food 

insecurity was measured using the USDA FSSM and categorized as full, marginal, low, or 

very low food security. The assessment of self-reported asthma was determined by self-

report questionnaires. The self-reported positive outcomes were that participants had 

asthma and a history of asthma attacks and asthma-related ER visits in the past year. We 

developed two multivariate logistic regression models. Stratified analyses were performed 

by gender and age. 

Results: A total of 38,077 participants were considered in our final analysis. Compared to 

participants with FFS, the ORs (95% CIs) for asthma were 1.16 (1.00-1.33), 1.42 (1.23-1.64), 

and 1.56 (1.34-1.80) for participants with MFS, LFS, and VLFS, respectively (Model II). 
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Additionally, after full adjustment, individuals with VLFS had 49% greater risks of asthma 

attacks (OR = 1.49; 95% CI 1.13-1.97). The ORs (95% CIs) for asthma-related ER visits were 

1.59 (1.14-2.23) and 1.98 (1.36-2.87) for participants with LFS and VLFS, respectively (Model 

II). The positive correlations remained robust when stratified by gender and age. 

Conclusion: Our research showed that food insecurity among US adults was associated 

with asthma, asthma attacks, and asthma-related ER visits. 

Keywords: FSSM; Food insecurity; NHANES; asthma; cross-sectional study. 
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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 

PI3Kδ is a lipid kinase which plays a key role in airway inflammatory conditions. 

Accordingly, the inhibition of PI3Kδ can be considered a valuable strategy for the 

treatment of chronic respiratory diseases such as Asthma and Chronic obstructive 

pulmonary disease (COPD). In this work, we describe our efforts to identify new PI3Kδ 

inhibitors following an "inhalation by design" strategy. Starting from the identification of a 

purine scaffold, we carried out a preliminary SAR expansion which led to the identification 

of a new hit characterized by a high enzymatic potency and moderate PI3Kδ selectivity. A 

subsequent optimization led to novel purine based derivatives with favorable in vitro 

ADME profiles, which might represent promising starting points for future development of 

new inhaled drug candidates. 

Keywords: Asthma; Chronic obstructive pulmonary disease (COPD); Chronic respiratory 

diseases; Inhalation by design; PI3-kinases (PI3Ks); PI3Kδ. 
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Abstract 

Background: Childhood atopic dermatitis (AD) is often followed by other atopic 

comorbidities such as asthma. 

Aim: To compare the effectiveness of topical tacrolimus (TAC) and topical corticosteroids 

(TCSs) and their impact on airway inflammation and bronchial hyperresponsiveness in 

patients with paediatric AD. 

Methods: This was a 3-year randomized open-label comparative follow-up study of 152 1-

3-year-old children with moderate-to-severe AD (trial registration: EudraCT2012-002412-

95). Frequent study visits including clinical examinations, laboratory investigations (total 

IgE, specific IgEs, blood eosinophils), skin prick and respiratory function tests to assess 

airway inflammation and bronchial hyperresponsiveness (exhaled nitric oxide, airway 

responsiveness to exercise and methacholine) were performed. 

Results: Changes in eczema parameters at 36 months were similar in the TCS and TAC 

groups for mean body surface area (BSA) difference 1.4 [95% confidence interval (CI) -1.48 

to 4.19); P = 0.12], mean Eczema Area and Severity Index (EASI) difference 0.2 (95% CI -1.38 

to 1.82; P = 0.2), mean Investigator's Global Assessment (IGA) difference, 0.3 (95% CI -0.12 

to 0.67; P = 0.12) and mean transepidermal water loss (TEWL) difference at the eczema site, 

-0.3 (95% CI -4.93 to 4.30; P = 0.96) and at the control site, 1.4 (95% CI -0.96 to 3.60, P = 

0.19). The control-site TEWL increased more towards the end of follow-up in the TCS vs. 

TAC group (mean change difference -4.2, 95% CI -8.14 to -0.29; P = 0.04). No significant 

impact on development of airway inflammation or bronchial hyperresponsiveness occurred 

in early effective eczema-treatment responders vs. others ('early' vs. 'other' response was 

defined as the difference in treatment response to airway outcomes in BSA, EASI or IGA at 

3 months). 

Conclusion: Children with moderate-to-severe AD benefit from long-term treatment with 

TCS or TAC. There were no significant differences in treatment efficacy. No differences in 

the impact on airways occurred between early effective treatment responders vs. others. 

© The Author(s) 2023. Published by Oxford University Press on behalf of British Association 

of Dermatologists. 
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Abstract 

Exposure to airborne isocyanates has, for decades, been a leading cause of occupational 

asthma. As respiratory sensitizers, isocyanates can induce allergic respiratory diseases with 

symptoms persisting even without further exposure. As this cause of occupational asthma 

is recognized it should be almost entirely preventable. In several countries isocyanates are 

assigned occupational exposure limits based on the total of reactive isocyanate groups 

(TRIG). The measurement of TRIG has some significant advantages over the measurement 

of individual isocyanate compounds. This exposure metric is explicit, simplifying 

calculations, and comparisons across published data. It reduces the risk of underestimating 

exposure by 'missing' important isocyanate compounds that may be present but are not 

the target analytes. It allows for quantification of exposure to complex mixtures of 

isocyanates, di-isocyanates monomers, prepolymers, polyisocyanates, oligomers, and/or 

intermediate forms. This is becoming increasingly important as more complex isocyanate 

products are being used in the workplace. There are many methods and techniques for 

measuring air concentrations/potential exposure to isocyanates. Several established 

methods have been standardized and published as International Organization for 

Standardization (ISO) methods. While some may be applied directly for determination of 

TRIG, others (developed for determination of individual isocyanates), require modification. 

This commentary aims to highlight the relative merits and limitations of those methods 

capable of determining TRIG and also considers potential future developments. 

© The Author(s) 2023. Published by Oxford University Press on behalf of the British 

Occupational Hygiene Society. 
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Abstract 

Allergic rhinitis is the most common chronic disease in Sweden, with impact on quality of 

life and with a heavy economic burden for the society. More than 20 years have passed 

since national recommendations were launched, and meanwhile both ARIA (Allergic rhinitis 

and its impact of asthma) and EUFOREA (The European Forum for Research and Education 

in Allergy and Airway Diseases) have presented international guidelines which in this article 

have been adapted to the clinical situation in Sweden. Visual analogue scale (VAS) is 

recommended for symptom evaluation, and the importance of correct allergen analysis 

and examination for coexisting asthma is emphasized. Treatment is recommended 

according to EUFOREA. Follow-up is important, and if VAS is ≥5 the disease is regarded as 

uncontrolled and must lead to a change of treatment. Since self-treatment is common in 

allergic rhinitis the importance of patient cooperation and information is underlined. 
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Abstract 

Introduction: Allergic rhinitis (AR) in children is associated with various comorbidities, 

posing challenges for treatment and management. There have been few investigations of 

these multimorbidities in Chinese children with AR. Here, we investigated the prevalence of 

multimorbidities in children with moderate to severe AR and analyzed the influencing 

factors using real-world data. 

Methods: In total, 600 children who visited the outpatient clinic of our hospital and were 

diagnosed with moderate-severe AR were prospectively enrolled. All children underwent 

allergen detection and electronic nasopharyngoscopy. Parents or guardians completed a 
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questionnaire that included age, sex, mode of delivery, feeding pattern, and familial history 

of allergy. The multimorbidities investigated included atopic dermatitis (AD), asthma, 

allergic conjunctivitis (AC), chronic rhinosinusitis (CRS), adenoid hypertrophy (AH), tonsil 

hypertrophy (TH), recurrent epistaxis, and recurrent respiratory tract infections (RRTIs). 

Results: The AR multimorbidities reported in children were as follows: recurrent epistaxis 

(46.5%), AC (46.3%), AD (40.7%), asthma (22.5%), RRIs (21.3%), CRS (20.5%), AH (19.7%), 

and TH (12.5%). In univariate logistic regression analysis, age (&lt;6 years), birth mode, 

familial history of allergy, and single dust mite allergy were associated with AR 

multimorbidity (p &lt; 0.05). Multivariate logistic regression revealed that a familial history 

of allergy was an independent risk factor for AC (odds ratio [OR] = 1.539, 95% confidence 

interval [CI]: 1.104-2.145) and AH (OR = 1.506, 95% CI: 1.000-2.267) (p &lt; 0.05). Age (&lt;6 

years) was independently associated with the risk of AD (OR = 1.405, 95% CI: 1.003-1.969) 

and RRTIs (OR = 1.869, 95% CI: 1.250-2.793) (p &lt; 0.05), cesarean section with AR and 

CRS risk (OR = 1.678, 95% CI: 1.100-2.561), and single dust mite allergy with asthma (OR = 

1.590, 95% CI: 1.040-2.432) and CRS (OR = 1.600, 95% CI: 1.018-2.515) risk (p &lt; 0.05). 

Further, non-dust mite allergy was independently associated with AR and CRS (OR = 2.056, 

95% CI: 1.084-3.899). 

Conclusion: AR was found to be accompanied by different comorbidities, including both 

allergic and non-allergic comorbidities, complicating disease treatment. These findings 

demonstrated that age (&lt;6 years), familial history of allergy, types of allergens, and 

cesarean section were risk factors for different multimorbidities associated with AR. 

Keywords: Allergic rhinitis; Child; Multimorbidity; Prevalence; Risk factor. 
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Abstract 

Allergic rhinitis (AR) is an inflammatory disease of the upper respiratory tract affecting a 

significant number of the world's population. It occurs as an IgE-mediated immune 

response of the nasal mucosa to inhaled allergens. The human Cluster of Differentiation 14 

(CD14) is a glycosyl-phosphatidylinositol-anchored molecule expressed on the surface of 

monocytes and macrophages and functions as a receptor to lipopolysaccharides and 

inhaled endotoxins that may stimulate interleukins production by antigen-presenting cells. 

Consequently, CD14 plays a substantial role in allergic diseases and may become one of 

their etiological causes. Allergic rhinitis (AR) is an inflammatory disease of the upper 

respiratory tract affecting a significant number of the world's population. It occurs as an 

IgE-mediated immune response of the nasal mucosa to inhaled allergens. The human 

Cluster of Differentiation 14 (CD14) is a glycosyl-phosphatidylinositol-anchored molecule 

expressed on the surface of monocytes and macrophages and functions as a receptor to 

lipopolysaccharides and inhaled endotoxins that may stimulate interleukins production by 

antigen-presenting cells. Consequently, CD14 plays a substantial role in allergic diseases 

and may become one of their etiological causes. This study aimed to determine the 

association between C-159T polymorphism in the CD14 gene promoter region and serum 

CD14 levels and the risk of Allergic rhinitis Egyptian patients and to test the validity of 

serum CD14 level measurement in predicting AR. This case-control study included 45 

patients with AR referred to Allergy and Immunology Unit, Zagazig University Hospital, 

Zagazig, Egypt, and 45 healthy subjects as controls. Serum CD14 levels were measured by 

ELISA. The polymerase chain reaction-restriction fragment length polymorphism technique 

was used to detect C-159T gene polymorphism in the CD14 promoter region. This case-
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control study included 45 patients with AR referred to Allergy and Immunology Unit, 

Zagazig University Hospital, Zagazig, Egypt, and 45 healthy subjects as controls. Serum 

CD14 levels were measured by ELISA. The polymerase chain reaction-restriction fragment 

length polymorphism technique was used to detect C-159T gene polymorphism in the 

CD14 promoter region. There was a significant association between CD14 serum levels and 

AR incidence (P < 0.001), with patients having higher serum CD14 levels than controls. In 

addition, a significant association (P < 0.001) was detected between serum CD14 levels and 

the severity of AR, as well as elevated serum CD14 levels in severe and the most severe 

cases. On the molecular level, there was a statistically significant relationship between 

patients and the control group regarding the CD14 genotype (P < 0.001), where CT and TT 

genotypes and T allele were primarily associated with the cases group, indicating that the 

risk of AR was significantly associated with the inheritance of the TT genotype. 

Additionally, a statistically significant association was found between the severity of AR and 

CD14 genotype (P < 0.001), where TT genotypes were mainly associated with severe and 

the most severe cases. In the studied groups, there was a statistically significant difference 

(P < 0.05) between the CD14 genotype and serum CD14 levels, with TT genotypes being 

associated with higher CD14 levels. The results obtained in this study revealed that serum 

CD14 level is a potential biomarker for the diagnosis of AR and, at the genetic level, a 

potential predictor of disease. 

Keywords: Allergic rhinitis; C-159T; CD14; Polymorphism. 
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Abstract 

Background: People with comorbidities are underrepresented in clinical trials. Empirical 

estimates of treatment effect modification by comorbidity are lacking, leading to 

uncertainty in treatment recommendations. We aimed to produce estimates of treatment 

effect modification by comorbidity using individual participant data (IPD). 

Methods and findings: We obtained IPD for 120 industry-sponsored phase 3/4 trials 

across 22 index conditions (n = 128,331). Trials had to be registered between 1990 and 

2017 and have recruited ≥300 people. Included trials were multicentre and international. 

For each index condition, we analysed the outcome most frequently reported in the 

included trials. We performed a two-stage IPD meta-analysis to estimate modification of 

treatment effect by comorbidity. First, for each trial, we modelled the interaction between 

comorbidity and treatment arm adjusted for age and sex. Second, for each treatment 

within each index condition, we meta-analysed the comorbidity-treatment interaction 
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terms from each trial. We estimated the effect of comorbidity measured in 3 ways: (i) the 

number of comorbidities (in addition to the index condition); (ii) presence or absence of 

the 6 commonest comorbid diseases for each index condition; and (iii) using continuous 

markers of underlying conditions (e.g., estimated glomerular filtration rate (eGFR)). 

Treatment effects were modelled on the usual scale for the type of outcome (absolute 

scale for numerical outcomes, relative scale for binary outcomes). Mean age in the trials 

ranged from 37.1 (allergic rhinitis trials) to 73.0 (dementia trials) and percentage of male 

participants range from 4.4% (osteoporosis trials) to 100% (benign prostatic hypertrophy 

trials). The percentage of participants with 3 or more comorbidities ranged from 2.3% 

(allergic rhinitis trials) to 57% (systemic lupus erythematosus trials). We found no evidence 

of modification of treatment efficacy by comorbidity, for any of the 3 measures of 

comorbidity. This was the case for 20 conditions for which the outcome variable was 

continuous (e.g., change in glycosylated haemoglobin in diabetes) and for 3 conditions in 

which the outcomes were discrete events (e.g., number of headaches in migraine). 

Although all were null, estimates of treatment effect modification were more precise in 

some cases (e.g., sodium-glucose co-transporter-2 (SGLT2) inhibitors for type 2 diabetes-

interaction term for comorbidity count 0.004, 95% CI -0.01 to 0.02) while for others 

credible intervals were wide (e.g., corticosteroids for asthma-interaction term -0.22, 95% CI 

-1.07 to 0.54). The main limitation is that these trials were not designed or powered to 

assess variation in treatment effect by comorbidity, and relatively few trial participants had 

>3 comorbidities. 

Conclusions: Assessments of treatment effect modification rarely consider comorbidity. 

Our findings demonstrate that for trials included in this analysis, there was no empirical 

evidence of treatment effect modification by comorbidity. The standard assumption used 

in evidence syntheses is that efficacy is constant across subgroups, although this is often 

criticised. Our findings suggest that for modest levels of comorbidities, this assumption is 

reasonable. Thus, trial efficacy findings can be combined with data on natural history and 

competing risks to assess the likely overall benefit of treatments in the context of 

comorbidity. 

Copyright: © 2023 Hanlon 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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• Therapeutic management of allergic rhinitis: a survey of otolaryngology and 
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Abstract 

Objectives: The Intranasal Schirmer test (INS) is an easy to administer test that can yield 

objective measurement of the quantity of nasal secretion and has been studied in patients 

with various nasal and systemic pathologies; however, the role of INS in patients with 

allergic rhinitis remains unclear. Our aim was to determine the relationship between 

various allergic symptoms and the Intranasal Schirmer Test (INS) score and to evaluate the 

utility of INS in determining treatment effect in patients with allergic rhinitis. 

Methods: This prospective study included patients with allergic rhinitis who were 

randomly divided into 3 treatment groups (nasal steroid only, oral antihistamine only, nasal 

steroid and oral antihistamine). For all patients, Total Nasal Symptom Score (TNSS) was 

used to measure symptom severity and INS was administered before and after treatment. 

Pre-treatment and post treatment TNSS and INS scores were compared between different 

treatment groups and within each group. 

Results: The study included 120 patients, with 40 patients in each group. There were 

significant differences both in pre-treatment and post-treatment symptom severity score 

with changes of INS scores between treatment groups (P < .001 and P = .002, respectively). 

There was a significant difference between pre-treatment and post-treatment symptom 

severity scores and the INS score in each treatment group (P < .001). There was also a 

significant positive correlation between INS score and TNSS (r = .591 and P < .001). 

Conclusion: The Intranasal Schirmer Test can be used as an objective tool for patients with 

allergic rhinitis as an adjunct to subjective patient symptom reports and can also be used 

to determine the response to treatment. 

Keywords: Intranasal Schirmer test; allergic rhinitis; nasal steroids; oral antihistamines. 
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Abstract 

Objective: To assess the use of a standardized evaluation algorithm [American College of 

Chest Physician (ACCP) 2006] in children with chronic cough. 

Methods: In this prospective cohort study, children with chronic cough were evaluated as 

per the ACCP 2006 diagnostic algorithm. All children were followed regularly at an interval 

of 2-4 wk. The study's endpoint was for the patient being cough free for four weeks either 

following treatment or naturally. 

Results: The mean age of the 87 studied children (52 male, 35 female) was 11.9±3 y. Forty 

children (45.9%) had specific cough pointers on history and examination. Radiograph 

showed abnormalities in 12 (13.8%) children, and spirometry showed a reversible 

obstructive pattern on spirometry in 6 (6.9%) among 47 (54%) children without specific 

cough pointers. After a detailed evaluation, 16 (18.3%) children had no remarkable findings 

and were reviewed after two weeks. Spontaneous resolution of cough occurred in 6 

children. A trial of inhalational corticosteroids (ICS) (9 children) or antibiotics (1 child) was 

given to the rest of the ten children. Specific underlying diagnoses could be established in 
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80 (91.9%) children. The most common etiology identified in the study was asthma and 

asthma-like illnesses (n = 52; 59.8%), followed by upper airway cough syndrome (n = 13; 

14.9%) and tuberculosis (n = 9; 10.4%). Eighty-four (96.5%) children had complete 

resolution of cough during follow-up. The mean time to resolution in the study was 

33.6±16.8 d. 

Conclusions: This study demonstrated that the ACCP 2006 algorithm is effective in 

establishing the underlying etiology and managing children with chronic cough. 

Keywords: ACCP algorithm; Chronic cough; Management. 
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Abstract 

Purpose of review: This review describes the discovery and development of ACE inhibitors 

as antihypertensive agents, compares their efficacy, tolerability, and safety to ARBs, and 

highlights the contemporary issues surrounding ACE inhibitor use for HTN. 

Recent findings: Angiotensin-converting enzyme (ACE) inhibitors are commonly 

prescribed medications for the management of hypertension (HTN) and other chronic 

conditions including heart failure and chronic kidney disease. These agents inhibit ACE, the 

enzyme that is responsible for converting angiotensin (AT) I to AT II. Inhibiting the 

synthesis of AT II causes arterial and venous vasodilation, natriuresis, and a decrease in 

sympathetic activity, resulting in the reduction of blood pressure. ACE inhibitors are first-

line therapy in HTN management along with thiazide diuretics, calcium channel blockers, 

and angiotensin receptor blockers (ARB). Along with inhibiting AT II synthesis, inhibition of 

ACE causes accumulation of bradykinin, increasing the risk of bradykinin-mediated side 

effects like angioedema and cough. Since ARBs do not work on ACE in the renin-

angiotensin system, the risk of angioedema and cough are lower with ARBs. Recent 

evidence has also suggested ARBs may have neuroprotective effects compared to other 

antihypertensives, including ACE inhibitors; however, this warrants further study. Currently, 

ACE inhibitors and ARBs have an equal class of recommendation for first-line treatment for 

the management of HTN. Recent evidence has shown ARBs to be just as effective as ACE 

inhibitors for HTN but with improved tolerability. 

Keywords: Angiotensin II; Angiotensin II receptor blockers; Angiotensin-converting 

enzyme inhibitors; Hypertension; Renin-angiotensin. 

© 2023. The Author(s), under exclusive licence to Springer Science+Business Media, LLC, 

part of Springer Nature. 

• 56 references 

SUPPLEMENTARY INFO 

Publication typesexpand 

https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Cutrell+S&cauthor_id=37284934
https://pubmed.ncbi.nlm.nih.gov/?term=37289310%2C37284934%2C37278811&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Alhomoud+IS&cauthor_id=37284934
https://pubmed.ncbi.nlm.nih.gov/?term=37289310%2C37284934%2C37278811&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=37289310%2C37284934%2C37278811&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Mehta+A&cauthor_id=37284934
https://pubmed.ncbi.nlm.nih.gov/?term=37289310%2C37284934%2C37278811&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Talasaz+AH&cauthor_id=37284934
https://pubmed.ncbi.nlm.nih.gov/?term=37289310%2C37284934%2C37278811&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Van+Tassell+B&cauthor_id=37284934
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=200&show_snippets=off&term=Van+Tassell+B&cauthor_id=37284934
https://pubmed.ncbi.nlm.nih.gov/?term=37289310%2C37284934%2C37278811&filter=dates.2023%2F6%2F4-2023%2F6%2F11&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=Dixon+DL&cauthor_id=37284934
https://pubmed.ncbi.nlm.nih.gov/?term=37289310%2C37284934%2C37278811&filter=dates.2023%2F6%2F4-2023%2F6%2F11&show_snippets=off&format=abstract&sort=date&size=200#search-result-1-2-full-view-affiliation-4
https://doi.org/10.1007/s11906-023-01248-2
https://pubmed.ncbi.nlm.nih.gov/37284934/#references


FULL TEXT LINKS 

 

Proceed to details  

Cystic Fibrosis: A Review 
Thida Ong 1, Bonnie W Ramsey 1 

Affiliations expand 

• PMID: 37278811 

  

• DOI: 10.1001/jama.2023.8120 

Abstract 

Importance: Cystic fibrosis, a genetic disorder defined by variants in the cystic fibrosis 

transmembrane conductance regulator (CFTR) gene, affects more than 30 000 individuals 

in the US and approximately 89 000 worldwide. Absent or decreased function of the CFTR 

protein is associated with multiorgan dysfunction and shortened life expectancy. 

Observations: CFTR is an anion channel in the apical membrane of epithelial cells. Loss of 

function leads to obstructed exocrine glands. Of people with cystic fibrosis in the US, 

approximately 85.5% have the gene variant F508del. Manifestations of cystic fibrosis in 

patients with the F508del gene variant begin in infancy with steatorrhea, poor weight gain, 

and respiratory symptoms (coughing, wheezing). As people with cystic fibrosis age, chronic 

respiratory bacterial infections cause loss of lung function and bronchiectasis. With the 

availability of universal newborn screening in multiple countries including the US, many 

people with cystic fibrosis are asymptomatic at diagnosis. With multidisciplinary care teams 

that included dietitians, respiratory therapists, and social workers, treatment of cystic 

fibrosis can slow disease progression. Median survival has improved from 36.3 years (95% 

CI, 35.1-37.9) in 2006 to 53.1 years (95% CI, 51.6-54.7) in 2021. Pulmonary therapies for 

patients with cystic fibrosis consist of mucolytics (eg, dornase alfa), anti-inflammatories (eg, 

azithromycin), and antibiotics (such as tobramycin delivered by a nebulizer). Four small 

molecular therapies, termed CFTR modulators, that facilitate CFTR production and/or 

function have received regulatory approval. Examples are ivacaftor and elexacaftor-

tezacaftor-ivacaftor. For example, in patients with 1 F508del variant, the combination of 

ivacaftor, tezacaftor, and elexacaftor improved lung function from -0.2% in the placebo 

group to 13.6% (difference, 13.8%; 95% CI, 12.1%-15.4%) and decreased the annualized 

estimated rate of pulmonary exacerbations from 0.98 to 0.37 (rate ratio, 0.37; 95% CI, 0.25-

0.55). Improved respiratory function and symptoms have lasted up to 144 weeks in 
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postapproval observational studies. An additional 177 variants are eligible for treatment 

with the elexacaftor-tezacaftor-ivacaftor combination. 

Conclusion: Cystic fibrosis affects approximately 89 000 people worldwide and is 

associated with a spectrum of disease related to exocrine dysfunction, including chronic 

respiratory bacterial infections and reduced life expectancy. First-line pulmonary therapies 

consist of mucolytics, anti-inflammatories, and antibiotics, and approximately 90% of 

people with cystic fibrosis who are 2 years or older may benefit from a combination of 

ivacaftor, tezacaftor, and elexacaftor. 
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Importance: Cystic fibrosis, a genetic disorder defined by variants in the cystic fibrosis 

transmembrane conductance regulator (CFTR) gene, affects more than 30 000 individuals 

in the US and approximately 89 000 worldwide. Absent or decreased function of the CFTR 

protein is associated with multiorgan dysfunction and shortened life expectancy. 

Observations: CFTR is an anion channel in the apical membrane of epithelial cells. Loss of 

function leads to obstructed exocrine glands. Of people with cystic fibrosis in the US, 

approximately 85.5% have the gene variant F508del. Manifestations of cystic fibrosis in 

patients with the F508del gene variant begin in infancy with steatorrhea, poor weight gain, 

and respiratory symptoms (coughing, wheezing). As people with cystic fibrosis age, chronic 

respiratory bacterial infections cause loss of lung function and bronchiectasis. With the 

availability of universal newborn screening in multiple countries including the US, many 

people with cystic fibrosis are asymptomatic at diagnosis. With multidisciplinary care teams 

that included dietitians, respiratory therapists, and social workers, treatment of cystic 

fibrosis can slow disease progression. Median survival has improved from 36.3 years (95% 

CI, 35.1-37.9) in 2006 to 53.1 years (95% CI, 51.6-54.7) in 2021. Pulmonary therapies for 

patients with cystic fibrosis consist of mucolytics (eg, dornase alfa), anti-inflammatories (eg, 

azithromycin), and antibiotics (such as tobramycin delivered by a nebulizer). Four small 

molecular therapies, termed CFTR modulators, that facilitate CFTR production and/or 

function have received regulatory approval. Examples are ivacaftor and elexacaftor-

tezacaftor-ivacaftor. For example, in patients with 1 F508del variant, the combination of 

ivacaftor, tezacaftor, and elexacaftor improved lung function from -0.2% in the placebo 

group to 13.6% (difference, 13.8%; 95% CI, 12.1%-15.4%) and decreased the annualized 

estimated rate of pulmonary exacerbations from 0.98 to 0.37 (rate ratio, 0.37; 95% CI, 0.25-

0.55). Improved respiratory function and symptoms have lasted up to 144 weeks in 

postapproval observational studies. An additional 177 variants are eligible for treatment 

with the elexacaftor-tezacaftor-ivacaftor combination. 

Conclusion: Cystic fibrosis affects approximately 89 000 people worldwide and is 

associated with a spectrum of disease related to exocrine dysfunction, including chronic 

respiratory bacterial infections and reduced life expectancy. First-line pulmonary therapies 

consist of mucolytics, anti-inflammatories, and antibiotics, and approximately 90% of 

people with cystic fibrosis who are 2 years or older may benefit from a combination of 

ivacaftor, tezacaftor, and elexacaftor. 
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Abstract 

Bronchiectasis is a common progressive respiratory disease with recognisable radiological 

abnormalities and a clinical syndrome of cough, sputum production and recurrent 

respiratory infections. Inflammatory cell infiltration into the lung, in particular neutrophils, 

is central to the pathophysiology of bronchiectasis. Herein we explore the roles and 

relationships between infection, inflammation and mucociliary clearance dysfunction in the 

establishment and progression of bronchiectasis. Microbial and host-mediated damage are 

important processes underpinning bronchiectasis and the relative contribution of 

proteases, cytokines and inflammatory mediators to the propagation of inflammation is 

presented. We also discuss the emerging concept of inflammatory endotypes, defined by 

the presence of neutrophilic and eosinophilic inflammation, and explore the role of 

inflammation as a treatable trait. Current treatment for bronchiectasis focuses on 
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treatment of underlying causes, enhancing mucociliary clearance, controlling infection and 

preventing and treating complications. Data on airway clearance approaches via exercise 

and mucoactive drugs, pharmacotherapy with macrolides to decrease exacerbations and 

the usefulness of inhaled antibiotics and bronchodilators are discussed, finishing with a 

look to the future where new therapies targeting host-mediated immune dysfunction hold 

promise. 
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Abstract 

This single-center, retrospective study aimed to investigate the course and prognostic 

factors of patients with primary Sjögren syndrome-associated interstitial lung disease (pSS-

ILD). We included 120 pSS patients who underwent at least two high-resolution computed 

tomography (HRCT) scans between 2013 and 2021. Clinical symptoms, laboratory data, 

HRCT findings, and pulmonary function test results were collected. Two thoracic 

radiologists reviewed the HRCT findings. In patients with pSS without ILD at baseline (n = 

81), no development of ILD was found on follow-up (median, 2.8 years). In patients with 

pSS-ILD (n = 39), total disease extent, extent of coarse reticulation, and traction 

bronchiectasis increased on HRCT, whereas the extent of ground glass opacity (GGO) 

decreased at follow-up (median, 3.2 years) (each p < 0.001). In progressive group of pSS-

ILD (48.7%), the extent of coarse reticulation and coarseness score of fibrosis were 

increased at follow-up (p < 0.05). Usual interstitial pneumonia pattern on CT (OR, 15.237) 
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and follow-up duration (OR, 1.403) were independent risk factors for disease progression 

in patients with pSS-ILD. In both progressive and non-progressive pSS-ILD, GGO 

decreased, whereas the extent of fibrosis increased even after treatment with 

glucocorticoid and/or immunosuppressants. In conclusion, progression occurred in 

approximately half of the pSS-ILD patients with slow gradual deterioration. Our study 

identified a definite group of progressive pSS-ILD who did not respond to current anti-

inflammatory treatment. 
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Abstract 

Importance: Cystic fibrosis, a genetic disorder defined by variants in the cystic fibrosis 

transmembrane conductance regulator (CFTR) gene, affects more than 30 000 individuals 

in the US and approximately 89 000 worldwide. Absent or decreased function of the CFTR 

protein is associated with multiorgan dysfunction and shortened life expectancy. 

Observations: CFTR is an anion channel in the apical membrane of epithelial cells. Loss of 

function leads to obstructed exocrine glands. Of people with cystic fibrosis in the US, 

approximately 85.5% have the gene variant F508del. Manifestations of cystic fibrosis in 

patients with the F508del gene variant begin in infancy with steatorrhea, poor weight gain, 

and respiratory symptoms (coughing, wheezing). As people with cystic fibrosis age, chronic 

respiratory bacterial infections cause loss of lung function and bronchiectasis. With the 

availability of universal newborn screening in multiple countries including the US, many 

people with cystic fibrosis are asymptomatic at diagnosis. With multidisciplinary care teams 

that included dietitians, respiratory therapists, and social workers, treatment of cystic 

fibrosis can slow disease progression. Median survival has improved from 36.3 years (95% 

CI, 35.1-37.9) in 2006 to 53.1 years (95% CI, 51.6-54.7) in 2021. Pulmonary therapies for 

patients with cystic fibrosis consist of mucolytics (eg, dornase alfa), anti-inflammatories (eg, 

azithromycin), and antibiotics (such as tobramycin delivered by a nebulizer). Four small 

molecular therapies, termed CFTR modulators, that facilitate CFTR production and/or 

function have received regulatory approval. Examples are ivacaftor and elexacaftor-

tezacaftor-ivacaftor. For example, in patients with 1 F508del variant, the combination of 

ivacaftor, tezacaftor, and elexacaftor improved lung function from -0.2% in the placebo 

group to 13.6% (difference, 13.8%; 95% CI, 12.1%-15.4%) and decreased the annualized 

estimated rate of pulmonary exacerbations from 0.98 to 0.37 (rate ratio, 0.37; 95% CI, 0.25-

0.55). Improved respiratory function and symptoms have lasted up to 144 weeks in 

postapproval observational studies. An additional 177 variants are eligible for treatment 

with the elexacaftor-tezacaftor-ivacaftor combination. 

Conclusion: Cystic fibrosis affects approximately 89 000 people worldwide and is 

associated with a spectrum of disease related to exocrine dysfunction, including chronic 

respiratory bacterial infections and reduced life expectancy. First-line pulmonary therapies 
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consist of mucolytics, anti-inflammatories, and antibiotics, and approximately 90% of 

people with cystic fibrosis who are 2 years or older may benefit from a combination of 

ivacaftor, tezacaftor, and elexacaftor. 
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