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Abstract 

This study aimed to explore the self-management strategies of Danish patients living with 

advanced Chronic Obstructive Pulmonary Disease (COPD), with a particular focus on their 

daily life and their interactions with the respiratory outpatient clinic. Data were collected 

through semi-structured interviews with 11 patients with COPD affiliated with a Danish 

respiratory outpatient clinic. The data were thematically analyzed as suggested by Braun & 

Clarke. The analysis revealed one overarching theme, three main themes, and six 

subthemes. The overarching theme 'In a strained healthcare system patients with COPD 

struggle to access needed support to be able to self-manage their disease' revolved 

around the challenges that patients face in an overburdened healthcare system as they 

seek support to effectively self-manage their condition. The three main themes were: (1) 

Only physical symptoms provide legal access to the respiratory outpatient clinic, (2) For 

patients, the measurements serve as indicators of their health status and overall well-

being, (3) Healthcare professionals' skills and not the mode of contact matters to the 

patients. Healthcare professionals should be aware that the rhetoric surrounding a busy 

healthcare system with a stressed-out staff also affects patients. Patients with COPD may 

be particularly sensitive to this message and try to avoid burdening the healthcare system 

further by setting aside their own needs. However, this approach can lead to neglecting 

symptoms of deterioration and mental symptoms, which increase the risk of disease 

progression and subsequent risk of hospital admission. 

Keywords: COPD; daily life; healthcare system; outpatient; qualitative; support. 
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Abstract 

Rationale: The term "pre-chronic obstructive pulmonary disease" ("pre-COPD") refers to 

individuals at high risk of developing COPD who do not meet conventional spirometric 

criteria for airflow obstruction. New approaches to identifying these individuals are 

needed, particularly in younger populations. Objectives: To determine whether lung 

function thresholds and respiratory symptoms can be used to identify individuals at risk of 

developing COPD. Methods: The Tasmanian Longitudinal Health Study comprises a 

population-based cohort first studied in 1968 (at age 7 yr). Respiratory symptoms, pre- and 

post-bronchodilator (BD) spirometry, diffusing capacity, and static lung volumes were 

measured in a subgroup at age 45, and the incidence of COPD was assessed at age 53. For 

each lung function measure, z-scores were calculated using Global Lung Function Initiative 

references. The optimal threshold for best discrimination of COPD incidence was 

determined by the unweighted Youden index. Measurements and Main Results: Among 

801 participants who did not have COPD at age 45, the optimal threshold for COPD 

incidence by age 53 was pre-BD FEV1/FVC z-score less than -1.264, corresponding to the 

lowest 10th percentile. Those below this threshold had a 36-fold increased risk of 

developing COPD over an 8-year follow-up period (risk ratio, 35.8; 95% confidence interval, 

8.88 to 144), corresponding to a risk difference of 16.4% (95% confidence interval, 3.7 to 

67.4). The sensitivity was 88%, and the specificity was 87%. Positive and negative likelihood 

ratios were 6.79 and 0.14, respectively. Respiratory symptoms, post-BD spirometry, 

diffusing capacity, and static lung volumes did not improve on the classification achieved 
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by pre-BD FEV1/FVC alone. Conclusions: This is the first study, to our knowledge, to 

evaluate the discriminatory accuracy of spirometry, diffusing capacity, and static lung 

volume thresholds for COPD incidence in middle-aged adults. Our findings support the 

inclusion of pre-BD spirometry in the physiological definition of pre-COPD and indicate 

that pre-BD FEV1/FVC at the 10th percentile accurately identifies individuals at high risk of 

developing COPD in community-based settings. 

Keywords: COPD; diffusing capacity; lung volumes; pre-COPD; spirometry. 
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Abstract 

Background: Expiratory flow limitation (EFL) during tidal breathing and lung hyperinflation 

have been identified as major decisive factors for disease status, prognosis and response 

to therapy in obstructive lung diseases. 

Aim: To investigate the delta values between expiratory and inspiratory resistance and 

reactance, measured using respiratory oscillometry and its correlation with air trapping and 

symptoms in subjects with obstructive lung diseases. 

Methods: Four hundred and seventy-one subjects (96 with chronic obstructive pulmonary 

disease [COPD], 311 with asthma, 30 healthy smokers and 34 healthy subjects) were 

included. Spirometry, body plethysmography and respiratory oscillometry measurements 

were performed and the differences between the expiratory and inspiratory respiratory 

oscillometry values (as delta values) were calculated. Questionnaires regarding symptoms 

and quality of life were administered. 

Results: Patients with COPD and healthy smokers had an increased delta resistance at 5 Hz 

(R5) compared with patients with asthma (p < 0.0001 and p = 0.037, respectively) and 

healthy subjects (p = 0.0004 and p = 0.012, respectively). Patients with COPD also had 

higher values of ΔR5-R19 than healthy subjects (p = 0.0001) and patients with asthma (p < 

0.0001). Delta reactance at 5 Hz (X5) was significantly more impaired in COPD patients than 

in asthma and healthy subjects (p < 0.0001 for all). There was a correlation between the 

ratio of residual volume and total lung capacity and ΔR5 (p = 0.0047; r = 0.32), ΔR5-R19 (p 

= 0.0002; r = 0.41) and ΔX5 (p < 0.0001; r = -0.44), for all subjects. ΔX5 correlated with 

symptoms in COPD, healthy smokers and patients with asthma. In addition, ΔR5 correlated 

with asthma symptoms. 

Conclusion: EFL was most prominent in parameters measuring peripheral resistance and 

reactance and correlated with air trapping and airway symptoms. 

Keywords: COPD; airflow limitation; airway obstruction; asthma; smoker. 
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Abstract 

Introduction: Chronic Obstructive Pulmonary Disease (COPD) significantly impacts on 

both the quality and quantity of life for patients due to frequent exacerbations requiring 

hospital admissions resulting in increased morbidity and mortality. A self-management 
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programme purpose is to increase one's knowledge, confidence, and skills to self-manage 

their chronic illness such as COPD. 

Objective: The objective of this review will therefore answer the following research 

question: What is the current literature pertaining to the use of a smartphone app in 

supporting a comprehensive self-management programme among COPD patients? A 

preliminary search was conducted in, Medline, Embase and CINAHL databases to ascertain 

index terms and keywords. Following this a rigorous search was carried out on Medline, 

Embase, CINAHL, Web of Science and ASSIA. The findings from this search are presented in 

tabular form using the PRSIMA flow diagram. 

Results: In this review, fifteen studies met the inclusion criteria. Across all studies 

participants engaged with the app and developed self-management skills and knowledge 

to manage their chronic illness. However, engagement with the app without third party 

involvement declined over time. Technical issues did not cause harm to participants but in 

some cases contributed to reduced engagement. Smartphone self-management apps 

empowered a cohort of COPD participants to engage in managing their chronic illness 

which proved useful in detecting exacerbations earlier resulting in reducing the need for 

hospitalisations over a three-to-six-month period. By reducing hospitalisations incurred a 

cost savings for health care and an improved quality and quantity of life for these 

participants. 

Conclusion: It is evident from the literature that smartphone self-management apps may 

positively influence participants self-management decisions in terms of knowledge, 

increase physical activity, self-efficacy that may result in reduced hospitalisation and 

improved quality of life. It is clear that technical issues and sustained engagement over 

longer periods of time remains a challenge. 

Copyright: © 2024 Glynn et al. This is an open access article distributed under the terms of 

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

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

Background: Many persons with chronic obstructive pulmonary disease (COPD) or asthma 

have not received a diagnosis, so their respiratory symptoms remain largely untreated. 

Methods: We used a case-finding method to identify adults in the community with 

respiratory symptoms without diagnosed lung disease. Participants who were found to 

have undiagnosed COPD or asthma on spirometry were enrolled in a multicenter, 

randomized, controlled trial to determine whether early diagnosis and treatment reduces 

health care utilization for respiratory illness and improves health outcomes. Participants 
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were assigned to receive the intervention (evaluation by a pulmonologist and an asthma-

COPD educator who were instructed to initiate guideline-based care) or usual care by their 

primary care practitioner. The primary outcome was the annualized rate of participant-

initiated health care utilization for respiratory illness. Secondary outcomes included 

changes from baseline to 1 year in disease-specific quality of life, as assessed with the St. 

George Respiratory Questionnaire (SGRQ; scores range from 0 to 100, with lower scores 

indicating better health status); symptom burden, as assessed with the COPD Assessment 

Test (CAT; scores range from 0 to 40, with lower scores indicating better health status); and 

forced expiratory volume in 1 second (FEV1). 

Results: Of 38,353 persons interviewed, 595 were found to have undiagnosed COPD or 

asthma and 508 underwent randomization: 253 were assigned to the intervention group 

and 255 to the usual-care group. The annualized rate of a primary-outcome event was 

lower in the intervention group than in the usual-care group (0.53 vs. 1.12 events per 

person-year; incidence rate ratio, 0.48; 95% confidence interval [CI], 0.36 to 0.63; P<0.001). 

At 12 months, the SGRQ score was lower than the baseline score by 10.2 points in the 

intervention group and by 6.8 points in the usual-care group (difference, -3.5 points; 95% 

CI, -6.0 to -0.9), and the CAT score was lower than the baseline score by 3.8 points and 2.6 

points, respectively (difference, -1.3 points; 95% CI, -2.4 to -0.1). The FEV1 increased by 119 

ml in the intervention group and by 22 ml in the usual-care group (difference, 94 ml; 95% 

CI, 50 to 138). The incidence of adverse events was similar in the trial groups. 

Conclusions: In this trial in which a strategy was used to identify adults in the community 

with undiagnosed asthma or COPD, those who received pulmonologist-directed treatment 

had less subsequent health care utilization for respiratory illness than those who received 

usual care. (Funded by Canadian Institutes of Health Research; UCAP ClinicalTrials.gov 

number, NCT03148210.). 

Copyright © 2024 Massachusetts Medical Society. 
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Abstract 

This is an abstract of a Cochrane review 'Inhaled corticosteroids versus placebo for stable 

chronic obstructive pulmonary disease' published in Cochrane Database of Systematic 

Reviews 2023 Issue 3 10.1002/14651858.cd002991.pub4. Accessed 9 May 2024 (see 

www.cochranelibrary.com for information). Cochrane reviews are regularly updated as new 

evidence emerges and in response to feedback, and the Cochrane Library should be 

consulted for the more recent version of the review. 

Keywords: asthma; basic mechanisms; education; pharmacology and pharmacogenomics; 

quality‐of‐life. 
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Abstract 

Both increased physical activity and increased exercise capacity are desired outcomes 

in the treatment of individuals with COPD https://bit.ly/4apLYzm. 
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Abstract 

Exercise limitation and physical inactivity are separate, but related constructs. Both are 

commonly present in individuals with COPD, contribute to disease burden over and above 

the respiratory impairments, and are independently predictive of adverse outcomes. 

Because of this, clinicians should consider assessing these variables in their patients with 

COPD. Field tests of exercise performance such as the 6-min walk test and the incremental 

and endurance shuttle walk tests require limited additional resources, and results correlate 

with negative outcomes. Laboratory measures of exercise performance using a treadmill or 

cycle ergometer assess exercise capacity, provide prognostic information and have the 

advantage of explaining physiological mechanisms (and their interactions) underpinning 

exercise limitation. Limitations in exercise capacity (i.e. "cannot do") and physical inactivity 

(i.e. "do not do") are both associated with mortality; exercise limitation appears to be the 

more important driver of this outcome. 
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Abstract 

Exercise limitation and physical inactivity are known treatable traits for people with COPD. 

Maximising exercise capacity and keeping people physically active improves health status 

and survival rates among people with COPD. However, managing these two treatable traits 

can be extremely challenging for clinicians due to the complex intersectionality of factors 

influencing an individual's capacity, opportunity and motivation to engage in physical 

activity. This review presents the complex factors influencing exercise capacity ("can do"), 

levels of physical activity ("do do") and sedentary behaviours amongst people with COPD 

and provides practical recommendations on how clinicians can address some of these 

factors in practice. Most importantly, it highlights the importance of referring to pulmonary 

rehabilitation as a way to improve exercise capacity among people with COPD. 
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Abstract 

Previous studies reported a robust relationship between chronic obstructive pulmonary 

disease (COPD) and coronary artery disease (CAD). Systemic inflammation has been 

proposed as possible pathogenetic mechanism linking these two entities, although data on 

atherosclerotic coronary features in COPD patients are lacking. We studied atherosclerotic 

coronary plaque features in COPD patients presenting with acute coronary syndromes 

(ACS) by using optical coherence tomography (OCT). ACS patients undergoing 

intracoronary OCT imaging of the culprit vessel were enrolled. Coronary plaque 

characteristics and OCT-defined macrophage infiltration (MØI) were assessed by OCT. ACS 

patients were divided into two groups according to the presence of an established 

diagnosis of COPD, and plaque features at the culprit site and along the culprit vessel were 

compared between the groups. Among 146 ACS patients (mean age:66.1±12.7 years, 109 

males), 47 (32.2%) had COPD. Patients with COPD had significantly higher prevalence of 

MØI (78.7% vs. 54.5%, p=0.005) and thin cap fibroatheroma (TCFA) (48.9% vs. 22.2%, 

p=0.001) at the culprit site. In the multivariate logistic regression, COPD was independently 

associated with MØI (OR:21.209, CI95%:1.679;267.910, p=0.018) and TCFA at the culprit site 

(OR:5.345, CI95%:1.386;20.616, p=0.015). Similarly, COPD was independently associated 

with both MØI (OR:3.570, CI95%:1.472;8.658, p=0.005) and TCFA (OR:4.088, 

CI95%:1.584;10.554, p=0.004) along the culprit vessel. In conclusion, in ACS patients 

undergoing OCT imaging of the culprit vessel, COPD was an independent predictor of 

plaque inflammation and vulnerability. These results may suggest that a higher 

inflammatory milieu in COPD patients might enhance local coronary inflammation, 

promoting CAD development and plaque vulnerability. 

Keywords: chronic obstructive pulmonary disease; optical coherence tomography; plaque 

inflammation; vulnerable plaque. 
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Abstract 

To date, the treatable traits (TTs) approach has been applied in the context of managing 

diagnosed diseases. TTs are clinical characteristics and risk factors that can be identified 

clinically and/or biologically, and that merit treatment if present. There has been an 

exponential increase in the uptake of this approach by both researchers and clinicians. 

Realizing the potential of the TTs approach to pre-clinical disease, this expert review 

proposes that it is timely to consider acting on TTs present before a clinical diagnosis is 

made, which might help to prevent development of the full disease. Such an approach is 

ideal for diseases where there is a long pre-clinical phase, such as in chronic obstructive 

pulmonary disease (COPD). The term 'pre-COPD' has been recently proposed to identify 

patients with respiratory symptoms and/or structural or functional abnormalities without 

airflow limitation. They may eventually develop airflow limitation with time but patients 

with pre-COPD are likely to have traits that are already treatable. This review first outlines 

the contribution of recently generated knowledge into lifetime lung function trajectories 

and the conceptual framework of 'GETomics' to the field of pre-COPD. GETomics is a 

dynamic and cumulative model of interactions between genes and the environment 

throughout the lifetime that integrates information from multi-omics to understand 

aetiology and mechanisms of diseases. This review then discusses the current evidence on 

potential TTs in pre-COPD patients and makes recommendations for practice and future 
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research. At a broader level, this review proposes that introducing the TTs in pre-COPD 

may help reenergize the preventive approaches to health and diseases. 

Keywords: COPD; precision medicine; pre‐COPD; treatable trait. 
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Abstract 

This study aimed to define real-world prescription patterns in Korea and compare the 

effectiveness of chronic obstructive pulmonary disease (COPD) medications. We used 

national claims data provided by the Health Insurance Review and Assessment Service in 

Korea and examined patients who were first diagnosed with COPD and started treatment 

between May 1, 2017, and April 30, 2018, with no change in drug regimen. Among 30,784 

patients with COPD, long-acting β2 agonist (LABA) combined with long-acting muscarinic 

antagonist (LAMA) (32.7%), inhaled corticosteroid-LABA (ICS-LABA) (25.6%), LAMA (18.3%), 

ICS (5.8%), or LABA (4.6%) were prescribed as the first-choice inhalers. The use of LABA-

LAMA (hazard ratio [HR], 0.248-0.584), LAMA (HR, 0.320-0.641), ICS-LABA (HR, 0.325-

0.643), and xanthine (HR, 0.563-0.828) significantly reduced the total and severe 

exacerbation rates compared with no use of each medication. However, the use of ICS or 

LABA individually did not yield such effects. The continued use of LABA-LAMA, LAMA, and 

ICS-LABA showed a significant effect on exacerbation rate, whereas the long-term use of 

ICS, LABA, and xanthine did not. Moreover, some high doses of ICS-LABA did not show 

significant effects. This real-world study revealed that LAMA and/or LABA could be the first 

choice of therapy, as recommended by recent guidelines. However, ICS, xanthine, and 

high-dose ICS-LABA are still being prescribed frequently as first-line drugs in Korea. 

Copyright: © 2024 Park et al. This is an open access article distributed under the terms of 

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

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

Background: With an increase in life expectancy of people with HIV, there is a 

corresponding rise in comorbidities and consequent increases in 

comedications. Objective: This study compared comorbidity and polypharmacy among 

people with HIV and people without HIV stratified by age, sex, and race. Methods: This 

retrospective study utilised administrative claims data to identify adult people with HIV 

with antiretroviral therapy (ART) claims and HIV diagnosis codes from 01 January 2018 to 

31 December 2018. Index date was the earliest ART claim or HIV diagnosis in the absence 

of ART claims. Inclusion required continuous enrolment for ≥12-month pre-index and ≥30-

day post-index, along with ≥1 HIV diagnosis during baseline or follow-up. People with HIV 

were matched 1:2 with people without HIV on sociodemographic. Results were compared 

using z-tests with robust standard errors in an ordinary least squares regression or Rao-

Scott tests. Results: Study sample comprised 20,256 people with HIV and 40,512 people 

without HIV. Mean age was 52.3 years, 80.0% males, 45.9% Caucasian, and 28.5% African 

American. Comorbidities were significantly higher in younger age people with HIV than 
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people without HIV. Female had higher comorbidity across all comorbidities especially 

younger age people with HIV. Polypharmacy was also significantly greater for people with 

HIV versus people without HIV across all age categories, and higher in females. Across 

races, multimorbidity and polypharmacy were significantly greater for people with HIV 

versus people without HIV. Conclusions: Comorbidities and polypharmacy may increase 

the risk for adverse drug-drug interactions and individualised HIV management for people 

with HIV across all demographics is warranted. 

Keywords: ART; HIV; comorbidity; people with HIV; polypharmacy. 
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Abstract 

Background: The prevalence of many chronic conditions has increased among US adults. 

Many adults with hypertension have other chronic conditions. 

Methods: We estimated changes in the age-adjusted prevalence of multiple (≥3) chronic 

conditions, not including hypertension, using data from the National Health and Nutrition 

Examination Survey, from 1999-2000 to 2017-2020, among US adults with (n = 24,851) and 

without (n = 24,337 hypertension. Hypertension included systolic blood pressure (BP) ≥130 

mm Hg, diastolic BP ≥80 mm Hg, or antihypertensive medication use. We studied 14 

chronic conditions: arthritis, asthma, cancer, coronary heart disease, chronic kidney disease, 

depression, diabetes, dyslipidemia, hepatitis B, hepatitis C, heart failure, lung disease, 

obesity, and stroke. 

Results: From 1999-2000 to 2017-2020, the age-adjusted mean number of chronic 

conditions increased more among US adults with vs. without hypertension (2.2 to 2.8 vs. 

1.7 to 2.0; P-interaction <0.001). Also, the age-adjusted prevalence of multiple chronic 

conditions increased from 39.0% to 52.0% among US adults with hypertension and from 

26.0% to 30.0% among US adults without hypertension (P-interaction = 0.022). In 2017-

2020, after age, gender, and race/ethnicity adjustment, US adults with hypertension were 

1.94 (95% confidence interval: 1.72-2.18) times as likely to have multiple chronic conditions 

compared to those without hypertension. In 2017-2020, dyslipidemia, obesity, and arthritis 

were the most common 3 co-occurring chronic conditions among US adults with and 

without hypertension (age-adjusted prevalence 16.5% and 3.1%, respectively). 

Conclusions: In 2017-2020, more than half of US adults with hypertension had ≥3 

additional chronic conditions, a substantial increase from 20 years ago. 

Keywords: NHANES; blood pressure; chronic conditions; epidemiology; hypertension; 

multimorbidity. 
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Abstract 

Objective: To evaluate age-specific multimorbidity patterns and morbidity burden on 

mortality and healthcare expenditure across age groups. 

Patients and methods: Retrospective observational study between January 1, 2009 to 

December 31, 2017 using electronic health records in Hong Kong: Individuals were 

stratified by age (< 50, 50-64, 65-79, ≥ 80), and sub-classified by number of morbidities (0, 

1, 2, 3, ≥ 4) out of 21 common chronic conditions. Clustering analyses were conducted to 

identify specific patterns of multimorbidity. Association between the number as well as 

combinations of morbidities and all-cause mortality and public expenditure was examined. 

Results: 4,562,832 individuals with a median follow-up of 7 years were included. Mental 

disorders were the top morbidities among young individuals, while cardiovascular diseases 

were prevalent in the elderly. An increased number of morbidities was associated with a 

greater relative risk for mortality and medical expenditure, and this relationship was 

stronger among younger patients. Compared to individuals in the same age group without 

morbidity, the hazard ratios (HR; 95% CI) of all-cause mortality in patients aged < 50 and ≥ 

80 with two comorbidities 3.81 (3.60-4.03) and 1.38 (1.36-1.40), respectively, which 

increased to 14.22 (9.87-20.47) and 2.20 (2.13-2.26), respectively, as the number of 

morbidities increased to ≥ 4. The stroke-hypertension cluster was shown to be associated 

with the highest HR of mortality 2.48 (2.43-2.53) among all identified clusters arising from 

the clustering analysis. 

Conclusion: Given the stronger association between multimorbidity and all-cause 

mortality and greater opportunity costs in younger populations, prevention and 

management of early-onset multimorbidity are warranted. (248 words). 

Keywords: All-cause mortality; Healthcare expenditure; Multimorbidity; Observational 

study. 
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Abstract 

Previous studies investigated the association of body weight and hypertension with risk of 

incident cardiometabolic multimorbidity. Our aim was to estimate the risk of diabetes and 

cardiovascular disease later in life for subjects with different progression patterns of 

overweight, obesity, and hypertension in mid-life. This was a prospective cohort study in 

which data from 12,784 participants in the Australian Longitudinal Study on Women's 

Health were used. Multistate model was used to study the progression pattern of 

overweight, obesity, hypertension, diabetes, and cardiovascular disease over the life 

course. The cumulative incidence of diabetes and cardiovascular disease up to the age of 

73 was estimated for women with different patterns of other conditions. The six most 

common paths and corresponding cumulative incidences for diabetes were overweight 

5.1%, obesity 11.5%, hypertension 6.9%, progression from overweight to obesity 8.2%, 

overweight and hypertension 12.1%, and obesity and hypertension 36.8%. For women with 

diabetes and other conditions, the cumulative incidence of cardiovascular disease (heart 

disease or stroke) as the next immediate condition was 22.4%. The corresponding figure 

for women who only had a report of diabetes but did not have high body weight or 

hypertension was 8.3%. The higher risk of transition from healthy state to a 

cardiometabolic condition was associated with low education, income stress, smoking, not 
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drinking alcohol (compared to low drinkers), physical inactivity, and high perceived stress. 

Women with obesity and hypertension in middle-age had a substantially higher risk of 

developing diabetes and cardiovascular disease than women without these potentially 

preventable conditions. 
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Abstract 

Background: There is a considerable lack of epidemiological evidence on whether frailty, 

and frailty comorbid depression could increase the risk of infections in older adults. This 

study aimed to examine the prospective association between frailty, depression, and risk of 

infections. 

Methods: A total of 308,892 eligible participants were included. Linked hospital admission 

records (HES) were used to identify a primary or secondary diagnosis of depression, and 

infection. Frailty was assessed by Fried frailty phenotype indicators. Cox proportional 

hazard model was conducted to examine the associated risk between frailty, depression, 

comorbid frailty and depression and risk of incident infections. Results were stratified by 

age and gender. 

Results: During the follow-up, 74,749 (24.19 %) incident any infection cases were 

identified, the incidence density of any infection was 17.29/1000 person years. Frailty alone 

(HR = 1.38, 95 % CI: 1.33-1.43), depression alone (HR = 1.90, 95 % CI: 1.86-1.94), and 

comorbid frailty and depression (HR = 1.91, 95 % CI: 1.82-1.99) were associated with 

greater risks of any infections relative to participants with neither frailty nor depression. 

The associations between frailty alone, depression alone, comorbid frailty and depression, 

and any infections/most infection subtypes were significant for all age strata in both male 

and female. 

Limitations: Frailty phenotype was assessed through the adapted Fried criteria, based on a 

mix of self-reported and objective measurements. 

Conclusion: Frailty, depression, and comorbid frailty and depression were significantly 

associated with increased risk of incident infections. 

Keywords: Depression; Frailty; Infection; Infectious disease; Multimorbidity; UKB cohort. 
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Abstract 

Background and objective: Multimorbidity is common in hospitalised adults who are at 

increased risk of inappropriate prescribing including drug-disease interactions. These 

interactions occur when a medicine being used to treat one condition exacerbates a 

concurrent medical condition and may lead to adverse health outcomes. The aim of this 

review was to examine the association between drug-disease interactions and the risk of 

mortality and readmission in hospitalised middle-aged and older adults. 

Methods: A systematic review was conducted on drug-disease interactions in hospitalised 

middle-aged (45-64 years) and older adults (≥65 years). The study protocol was 

prospectively registered with PROSPERO (Registration Number: CRD42022341998). Drug-

https://pubmed.ncbi.nlm.nih.gov/38852118/
https://pubmed.ncbi.nlm.nih.gov/38852118/
https://pubmed.ncbi.nlm.nih.gov/38852118/
https://pubmed.ncbi.nlm.nih.gov/38852118/
https://pubmed.ncbi.nlm.nih.gov/38852118/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Inglis+JM&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Caughey+G&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Thynne+T&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Brotherton+K&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Liew+D&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Mangoni+AA&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Mangoni+AA&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&size=200&term=Shakib+S&cauthor_id=38852118
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=38869017%2C38576398%2C38869775%2C38866978%2C38857629%2C38852118&filter=dates.2024%2F6%2F9-2024%2F6%2F16&sort=pubdate&format=abstract&size=200#search-result-1-6-full-view-affiliation-7
https://doi.org/10.1007/s40801-024-00432-3


disease interactions were defined as a medicine being used to treat one condition with the 

potential to exacerbate a concurrent medical condition or that were inappropriate based 

on a comorbid medical condition. Both observational and interventional studies were 

included. The outcomes of interest were mortality and readmissions. The databases 

searched included MEDLINE, CINAHL, EMBASE, Web of Science, SCOPUS and the Cochrane 

Library from inception to 12 July, 2022. A meta-analysis was performed to pool risk 

estimates using the random-effects model. 

Results: A total of 563 studies were identified and four met the inclusion criteria. All were 

observational studies in older adults, with no studies identified in middle-aged adults. 

Most of the studies were at risk of bias because of an inadequate adjustment for covariates 

and a lack of clarity around individuals lost to follow-up. There were various definitions of 

drug-disease interactions within these four studies. Two studies assessed drugs that were 

contraindicated based on renal function, one assessed an individual drug-disease 

combination, and one was based on the clinical judgement of a pharmacist. There were 

two studies that showed an association between drug-disease interactions and the 

outcomes of interest. One reported that the use of diltiazem in patients with heart failure 

was associated with an increased risk of readmissions. The second reported that the use of 

medicines contraindicated according to renal function were associated with increased risk 

of all-cause mortality and a composite of mortality and readmission. Three of the studies 

(total study population = 5705) were amenable to a meta-analysis, which showed no 

significant association between drug-disease interactions and readmissions (odds ratio = 

1.0, 95% confidence interval 0.80-1.38). 

Conclusions: Few studies were identified examining the risk of drug-disease interactions 

and mortality and readmission in hospitalised adults. Most of the identified studies were at 

risk of bias. There is no universal accepted definition of drug-disease interactions in the 

literature. Further studies are needed to develop a standardised and accepted definition of 

these interactions to guide further research in this area. 

© 2024. The Author(s). 
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Abstract 

Background: The prevalence of many chronic conditions has increased among US adults. 

Many adults with hypertension have other chronic conditions. 

Methods: We estimated changes in the age-adjusted prevalence of multiple (≥3) chronic 

conditions, not including hypertension, using data from the National Health and Nutrition 

Examination Survey, from 1999-2000 to 2017-2020, among US adults with (n = 24,851) and 

without (n = 24,337 hypertension. Hypertension included systolic blood pressure (BP) ≥130 

mm Hg, diastolic BP ≥80 mm Hg, or antihypertensive medication use. We studied 14 

chronic conditions: arthritis, asthma, cancer, coronary heart disease, chronic kidney disease, 

depression, diabetes, dyslipidemia, hepatitis B, hepatitis C, heart failure, lung disease, 

obesity, and stroke. 

Results: From 1999-2000 to 2017-2020, the age-adjusted mean number of chronic 

conditions increased more among US adults with vs. without hypertension (2.2 to 2.8 vs. 

1.7 to 2.0; P-interaction <0.001). Also, the age-adjusted prevalence of multiple chronic 

conditions increased from 39.0% to 52.0% among US adults with hypertension and from 

26.0% to 30.0% among US adults without hypertension (P-interaction = 0.022). In 2017-

2020, after age, gender, and race/ethnicity adjustment, US adults with hypertension were 

1.94 (95% confidence interval: 1.72-2.18) times as likely to have multiple chronic conditions 

compared to those without hypertension. In 2017-2020, dyslipidemia, obesity, and arthritis 

were the most common 3 co-occurring chronic conditions among US adults with and 

without hypertension (age-adjusted prevalence 16.5% and 3.1%, respectively). 

Conclusions: In 2017-2020, more than half of US adults with hypertension had ≥3 

additional chronic conditions, a substantial increase from 20 years ago. 
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Abstract 

Background: Many persons with chronic obstructive pulmonary disease (COPD) or asthma 

have not received a diagnosis, so their respiratory symptoms remain largely untreated. 

Methods: We used a case-finding method to identify adults in the community with 

respiratory symptoms without diagnosed lung disease. Participants who were found to 

have undiagnosed COPD or asthma on spirometry were enrolled in a multicenter, 

randomized, controlled trial to determine whether early diagnosis and treatment reduces 

health care utilization for respiratory illness and improves health outcomes. Participants 

were assigned to receive the intervention (evaluation by a pulmonologist and an asthma-

COPD educator who were instructed to initiate guideline-based care) or usual care by their 

primary care practitioner. The primary outcome was the annualized rate of participant-

initiated health care utilization for respiratory illness. Secondary outcomes included 

changes from baseline to 1 year in disease-specific quality of life, as assessed with the St. 

George Respiratory Questionnaire (SGRQ; scores range from 0 to 100, with lower scores 

indicating better health status); symptom burden, as assessed with the COPD Assessment 

Test (CAT; scores range from 0 to 40, with lower scores indicating better health status); and 

forced expiratory volume in 1 second (FEV1). 

Results: Of 38,353 persons interviewed, 595 were found to have undiagnosed COPD or 

asthma and 508 underwent randomization: 253 were assigned to the intervention group 

and 255 to the usual-care group. The annualized rate of a primary-outcome event was 

lower in the intervention group than in the usual-care group (0.53 vs. 1.12 events per 

person-year; incidence rate ratio, 0.48; 95% confidence interval [CI], 0.36 to 0.63; P<0.001). 
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At 12 months, the SGRQ score was lower than the baseline score by 10.2 points in the 

intervention group and by 6.8 points in the usual-care group (difference, -3.5 points; 95% 

CI, -6.0 to -0.9), and the CAT score was lower than the baseline score by 3.8 points and 2.6 

points, respectively (difference, -1.3 points; 95% CI, -2.4 to -0.1). The FEV1 increased by 119 

ml in the intervention group and by 22 ml in the usual-care group (difference, 94 ml; 95% 

CI, 50 to 138). The incidence of adverse events was similar in the trial groups. 

Conclusions: In this trial in which a strategy was used to identify adults in the community 

with undiagnosed asthma or COPD, those who received pulmonologist-directed treatment 

had less subsequent health care utilization for respiratory illness than those who received 

usual care. (Funded by Canadian Institutes of Health Research; UCAP ClinicalTrials.gov 

number, NCT03148210.). 

Copyright © 2024 Massachusetts Medical Society. 
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Abstract 

This is an abstract of a Cochrane review 'Inhaled corticosteroids versus placebo for stable 

chronic obstructive pulmonary disease' published in Cochrane Database of Systematic 

Reviews 2023 Issue 3 10.1002/14651858.cd002991.pub4. Accessed 9 May 2024 (see 

www.cochranelibrary.com for information). Cochrane reviews are regularly updated as new 

evidence emerges and in response to feedback, and the Cochrane Library should be 

consulted for the more recent version of the review. 

Keywords: asthma; basic mechanisms; education; pharmacology and pharmacogenomics; 

quality‐of‐life. 
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Abstract 

Introduction: According to Global Initiative for Asthma (GINA) guidelines, long-acting 

muscarinic antagonists (LAMAs) should be considered as add-on therapy in patients with 

asthma that remains uncontrolled despite treatment with medium-dose (MD) or high-dose 

(HD) inhaled corticosteroids (ICS)/long-acting β2-agonist (LABA) combinations. In patients 

≥18 years, LAMA may be added in triple combination with an ICS and a LABA. To date, the 

precise efficacy of triple ICS/LABA/LAMA combination remains uncertain concerning the 

impact on exacerbation risk in patients with uncontrolled asthma. Therefore, an umbrella 

review was performed to systematically summarize available data on the effect of triple 

ICS/LABA/LAMA combination on the risk of asthma exacerbation. 

Methods: An umbrella review has been performed according to the PRIOR statement. 

Results: The overall results obtained from 5 systematic reviews and meta-analyses suggest 

that triple ICS/LABA/LAMA combination reduce the risk of asthma exacerbation. HD-ICS 

showed a greater effect particularly in reducing severe asthma exacerbation, especially in 

patients with evidence of type 2 inflammation biomarkers. 

Conclusions: The findings of this umbrella review suggest an optimization of ICS dose in 

triple ICS/LABA/LAMA combination, based on the severity of exacerbation and type 2 

biomarkers expression. 

Keywords: Asthma; exacerbation; triple combination; umbrella review. 
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Abstract 

Background: Herpes zoster (HZ) is a painful condition caused by reactivation of the 

varicella-zoster virus. The objectives of this study were to compare HZ incidence in adults 

with asthma versus adults without asthma and to compare healthcare resource use as well 

as direct costs in adults with HZ and asthma versus adults with asthma alone in the USA. 

Methods: This retrospective longitudinal cohort study included adults aged ≥18 years 

across the USA. Patients were identified from Optum's deidentified Clinformatics Data Mart 

Database, an administrative claims database, between 1 October 2015 and 28 February 

2020, including commercially insured and Medicare Advantage with part D beneficiaries. 
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Cohorts of patients with and without asthma, and separate cohorts of patients with asthma 

and HZ and with asthma but not HZ, were identified using International Classification of 

Diseases 10th Revision, Clinical Modification codes. HZ incidence, healthcare resource use 

and costs were compared, adjusting for baseline characteristics, between the relevant 

cohorts using generalised linear models. 

Results: HZ incidence was higher in patients with asthma (11.59 per 1000 person-years) 

than patients without asthma (7.16 per 1000 person-years). The adjusted incidence rate 

ratio (aIRR) for HZ in patients with asthma, compared with patients without asthma, was 

1.34 (95% CI 1.32 to 1.37). Over 12 months of follow-up, patients with asthma and HZ had 

more inpatient stays (aIRR 1.11; 95% CI 1.02 to 1.21), emergency department visits (aIRR 

1.26; 95% CI 1.18 to 1.34) and outpatient visits (aIRR 1.19; 95% CI 1.16 to 1.22), and direct 

healthcare costs that were US dollars ($) 3058 (95% CI $1671 to $4492) higher than 

patients with asthma without HZ. 

Conclusion: Patients with asthma had a higher incidence of HZ than those without asthma, 

and among patients with asthma HZ added to their healthcare resource use and costs. 

Keywords: Asthma; Asthma Epidemiology; Health Economist; Viral infection. 
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Abstract 

Introduction: The use of monoclonal antibodies in patients with severe asthma has led 

clinicians to explore new levels of clinical improvement, as testified by the growing interest 

on clinical remission achievement. In this context, a major role is played by asthma-related 

comorbidities, which can influence asthma pathophysiology and treatment response. 

Areas covered: In this special report, we highlighted how asthma-related comorbidities 

could deeply affect monoclonal antibody response as well as clinical remission 

achievement. As examples, we provided data from clinical trials and real-life experiences 

involving patients with severe asthma and chronic rhinosinusitis with nasal polyps 

(CRSwNP), eosinophilic granulomatosis with polyangiitis (EGPA) or bronchiectasis. 

Expert opinion: Comorbidities associated with severe asthma development should be 

carefully assessed in everyday clinical practice, even with the help of new diagnostic 

technologies, artificial intelligence and multidisciplinary teams. Future studies should 

address the role of comorbidities in remission achievement, describing how these diseases 

could generate new trajectories of clinical and functional response in patient treated with 

monoclonal antibodies. 
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Abstract 

Background: Tezepelumab is a novel biologic blocking thymic stromal lymphopoetin 

(TSLP), approved for severe asthma irrespective of biomarker levels or phenotype. 

Objective: To characterize a real-world tezepelumab patient cohort and the efficacy 

among various asthma phenotypes. 

Methods: We performed a retrospective, multi-center study on patients with severe 

asthma initiating tezepelumab. Clinical response was evaluated at 3 and 6 months. 
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Results: We included 129 patients with an average age of 52.5 ± 13.1 years, 59.7% were 

female. The majority (86.0%) had increased T2 biomarkers, 68.2% an allergic and 31.8% an 

eosinophilic phenotype. 23.3% of patients were biologic-naïve. 22 (18.2%) patients 

discontinued tezepelumab therapy due to suspected side-effects or insufficient efficacy. At 

6 months follow-up, median reduction in annualized exacerbation rate (AE) was -1 [-

2.9;0.0], the reduction of oral corticosteroid (OCS) dose among patients with long term 

OCS therapy was -5 mg [-10;0] and asthma control test (ACT) improved by 2 [0;5] points. 

80.8% demonstrated a treatment response according to Biologic Asthma Response Score. 

There were no significant differences in treatment response between T2-high vs. T2 low, 

early vs. adult onset and eosinophilic vs. non-eosinophilic asthma. Prior treatment with 

other biologics was associated with inferior treatment response. 

Conclusion: In this real-life cohort, including a large proportion of patients with history of 

previous biologic use and encompassing various subgroups, the majority responded to 

tezepelumab. Our data further suggest a steroid-sparing effect of tezepelumab. 

Keywords: Tezepelumab; antibody; biologic; real-world; severe asthma; switching. 
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Abstract 

Background and objective: Uncontrolled asthma in patients treated for mild/moderate 

disease could be caused by non-pulmonary treatable traits (TTs) that affect asthma control 

negatively. We aimed to identify demographic characteristics, behavioural (smoking) and 

extrapulmonary (obesity, comorbidities) TTs and the risk for future exacerbations among 

patients with uncontrolled asthma prescribed step 1-3 treatment according to the Global 

Initiative for Asthma (GINA). 

Methods: Twenty-eight thousand five hundred eighty-four asthma patients (≥18 y) with a 

registration in the Swedish National Airway Register between 2017 and 2019 were included 

(index-date). The database was linked to other national registers to obtain information on 

prescribed drugs 2-years pre-index and exacerbations 1-year post-index. Asthma 

treatment was classified into step 1-3 or 4-5, and uncontrolled asthma was defined based 

on symptom control, exacerbations and lung function. 

Results: GINA step 1-3 included 17,318 patients, of which 9586 (55%) were uncontrolled 

(UCA 1-3). In adjusted analyses, UCA 1-3 was associated with female sex (OR 1.34, 95% CI 

1.27-1.41), older age (1.00, 1.00-1.00), primary education (1.30, 1.20-1.40) and secondary 

education (1.19, 1.12-1.26), and TTs such as smoking (1.25, 1.15-1.36), obesity (1.23, 1.15-

1.32), cardiovascular disease (1.12, 1.06-1.20) and depression/anxiety (1.13, 1.06-1.21). 

Furthermore, UCA 1-3 was associated with future exacerbations; oral corticosteroids (1.90, 

1.74-2.09) and asthma hospitalization (2.55, 2.17-3.00), respectively, also when adjusted for 

treatment step 4-5. 

Conclusion: Over 50% of patients treated for mild/moderate asthma had an uncontrolled 

disease. Assessing and managing of TTs such as smoking, obesity and comorbidities 

should be conducted in a holistic manner, as these patients have an increased risk for 

future exacerbations. 

Keywords: asthma control; asthma treatment; comorbidities; exacerbations; treatable 

traits; uncontrolled asthma. 

© 2024 The Author(s). Respirology published by John Wiley & Sons Australia, Ltd on behalf 
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Abstract 

Clinical guidelines for COPD and asthma recommend inhaled β-adrenergic agonists, 

muscarinic antagonists, and, for frequent exacerbators, inhaled corticosteroids, with the 

challenge of combining them into a single device. The MABA (muscarinic antagonist and 

β2 agonist) concept has the potential to simplify this complexity while increasing the 

efficacy of both pharmacologies. In this article, we report the outcome of our solid-state 

driven back-up program that led to the discovery of the MABA compound CHF-6550. A 

soft drug approach was applied, aiming at high plasma protein binding and high hepatic 

clearance, concurrently with an early stage assessment of crystallinity through a dedicated 

experimental workflow. A new chemotype was identified, the diphenyl hydroxyacetic 

esters, able to generate crystalline material. Among this class, CHF-6550 demonstrated in 

vivo efficacy, suitability for dry powder inhaler development, favorable pharmacokinetics, 

and safety in preclinical settings and was selected as a back-up candidate, fulfilling the 

desired pharmacological and solid-state profile. 
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Macrophages in CRSwNP: Do they 
deserve more attention? 
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Abstract 

Chronic rhinosinusitis (CRS) represents a heterogeneous disorder primarily characterized 

by the persistent inflammation of the nasal cavity and paranasal sinuses. The subtype 

known as chronic rhinosinusitis with nasal polyposis (CRSwNP) is distinguished by a 

significantly elevated recurrence rate and augmented challenges in the management of 

nasal polyps. The pathogenesis underlying this subtype remains incompletely understood. 

Macrophages play a crucial role in mediating the immune system's response to 

inflammatory stimuli. These cells exhibit remarkable plasticity and heterogeneity, 

differentiating into either the pro-inflammatory M1 phenotype or the anti-inflammatory 

and reparative M2 phenotype depending on the surrounding microenvironment. In 

CRSwNP, macrophages demonstrate reduced production of Interleukin 10 (IL-10), 

compromised phagocytic activity, and decreased autophagy. Dysregulation of pro-

resolving mediators may occur during the inflammatory resolution process, which could 

potentially hinder the adequate functioning of anti-inflammatory macrophages in 

facilitating resolution. Collectively, these factors may contribute to the prolonged 

inflammation observed in CRSwNP. Additionally, macrophages may enhance fibrin cross-

linking through the release of factor XIII-A (FAXIII), promoting fibrin deposition and plasma 

protein retention. Macrophages also modulate vascular permeability by releasing Vascular 

endothelial growth factor (VEGF). Moreover, they may disrupt the balance between Matrix 

Metalloproteinases (MMPs) and Tissue Inhibitors of Metalloproteinases (TIMPs), which 

favors extracellular matrix (ECM) degradation, edema formation, and pseudocyst 

development. Accumulating evidence suggests a close association between macrophage 

infiltration and CRSwNP; however, the precise mechanisms underlying this relationship 

warrant further investigation. In different subtypes of CRSwNP, different macrophage 

phenotypic aggregations trigger different types of inflammatory features. Increasing 
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evidence suggests that macrophage infiltration is closely associated with CRSwNP, but the 

mechanism and the relationship between macrophage typing and CRSwNP 

endophenotyping remain to be further explored. This review discusses the role of different 

types of macrophages in the pathogenesis of different types of CRSwNP and their 

contribution to polyp formation, in the hope that a better understanding of the role of 

macrophages in specific CRSwNP will contribute to a precise and individualized 

understanding of the disease. 

Keywords: Chronic rhinosinusitis; FXIII-A; IL-10; Macrophages; SPM. 
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Abstract 

Background: Few studies focus on the associations of green space composition and 

configuration with children's allergic rhinitis (AR). 

Methods: A multi-center population-based cross-sectional study was performed in 7 cities 

in mainland of China between 2019 and 2020, recruiting 36,867 preschool children. 

Information on the current AR symptoms and demographics were collected by 

questionnaire. Exposure to residential greenness was estimated by Normalized Difference 

Vegetation Index (NDVI, 1000 m buffer) around the residences. Greenness composition 

was estimated in 3 main categories: forest, grassland, shrubland. Configuration of each 

category and total greenness (a spatial resolution of 10 m × 10 m) was estimated by 6 

landscape pattern metrics to quantify their area, shape complexity, aggregation, 

connectivity, and patch density. Exposure to daily ambient particulate matter (PM1, 

PM2.5 and PM10, a spatial resolution of 1 km × 1 km) was estimated. Multilevel logistic 

regression models were applied to analyze the associations of greenness and its 

composition and configuration with AR, and mediation effects by PMs were examined by 

mediation analysis models. 

Results: The prevalence of self-reported current AR in preschool children was 33.1%. Two 

indicators of forest, Aggregation Index of forest patches (AIforest) (odds ratio (OR):0.92, 

95% Confidential Interval (CI): 0.88-0.97), and Patch Cohesion of forest (COHESIONforest) 

(OR: 0.93, 95% CI:0.89-0.98) showed significantly negative associations with AR symptoms. 

Mediation analyses found the associations were partially mediated by PMs. Age, exclusive 

breastfeed duration and season were the potential effect modifiers. The associations varied 

across seven cities. 

Conclusion: Our findings suggest the inverse associations of the aggregation and 

connectivity of forest patches surrounding residence addresses with AR symptoms. Since 

the cross-sectional study only provides associations rather than causation, further studies 

are needed to confirm our results as well as the underlying mechanisms. 

Keywords: Air pollution; Allergic rhinitis; Composition and configuration; Green space; 

Mediation analyses. 
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Abstract 

Introduction: Chronic cough (persisting for ≥ 8 weeks) is a common disorder that includes 

refractory chronic cough (RCC; cough that persists despite treatment of underlying 

disease) and unexplained chronic cough (UCC; cough with no identifiable cause). We 

evaluated self-reported health-related quality of life (HR-QoL) and work/activity 

impairment associated with RCC/UCC in Canada. 

Methods: Our exploratory study included Canadians in the Leger Opinion Panel with RCC 

or UCC. Key entry criteria were ≥ 18 years of age, cough for ≥ 8 weeks, not currently 

smoking/quit ≥ 1 year ago, no serious respiratory disease or lung cancer, and not taking 

angiotensin-converting enzyme inhibitors. Respondents completed a 30-min online survey 

with general and cough-specific HR-QoL questionnaires, including the EuroQol (EQ) visual 

analogue scale (VAS), EQ-5-dimension 5-level (EQ-5D-5L), cough severity VAS, Leicester 

Cough Questionnaire (LCQ), and Work Productivity and Activity Impairment-Specific Health 

Problem (WPAI-SPH). 

Results: Of 49,076 individuals who completed the chronic cough screening questionnaire 

(July 30-September 1, 2021), 1,620 (3.3%) met entry criteria for RCC/UCC and 1,046 (2.1%) 

completed the survey. The mean age of respondents was 45 years and 61% were female. 

Respondents reported impairments in global HR-QoL (EQ-VAS 73.8, 61% with 

anxiety/depression on the EQ-5D-5L) and cough-specific HR-QoL (mean cough severity 

VAS score 29.7, LCQ index 15.2). Work and non-work activities were reduced by 34% and 

30%, respectively, on the WPAI-SPH. 

Conclusion: RCC/UCC is prevalent in Canada and associated with impaired HR-QoL, 

particularly in mental health domains. Additional support and management options may 

be required to fully address this burden. 

Keywords: Canada; Chronic cough; Heath-related quality of life; Patient burden; Refractory 

chronic cough; Unexplained chronic cough. 
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