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Abstract
Background: Inhaled corticosteroids (ICS) are widely used in chronic obstructive
pulmonary disease (COPD), despite the known risk of severe adverse effects including
pulmonary infections. Research Question: Our study investigates the risk of acquiring a
positive Haemophilus influenzae airway culture with use of ICS in outpatients with
COPD. Study Design and Methods: We conducted an epidemiological cohort study using
data from 1 January 2010 to 19 February 2018, including 21,218 outpatients with COPD in
Denmark. ICS use 365 days prior to cohort entry was categorised into low, moderate, and
high, based on cumulated ICS dose extracted from a national registry on reimbursed
prescriptions. A Cox proportional hazards regression model was used to assess the future
risk of acquiring H. Influenzae within 365 days from cohort entry, and sensitivity analyses
were performed using propensity score matched models. Results: In total, 801 (3.8%)
patients acquired H. Influenzae during follow-up. Use of ICS was associated with a dosedependent increased risk of acquiring H. Influenzae with hazard ratio (HR) 1.2 (95%
confidence interval (CI) 0.9-1.5, p value = 0.1) for low-dose ICS; HR 1.7 (95% CI 1.32.1, p value &lt; 0.0001) for moderate dose; and HR 1.9 (95% CI 1.5-2.4, p value &lt; 0.0001)
for high-dose ICS compared to no ICS use. Results were confirmed in the propensitymatched model using the same categories. Conclusions: ICS use in outpatients with COPD
was associated with a dose-dependent increase in risk of isolating H. Influenzae. This
observation supports that high dose ICS should be used with caution.
Keywords: chronic obstructive pulmonary disease; haemophilus influenzae; inhaled
corticosteroids.
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Abstract
Background: Influenza A virus (IAV) triggers acute exacerbation of chronic obstructive
pulmonary disease (AECOPD), but the molecular mechanisms remain unclear. In this study,
we investigated the role of IAV induced NLRP3 inflammasome activation to increase airway
inflammation response in the progression of AECOPD.
Methods: Human bronchial epithelial cells were isolated and cultured from normal and
COPD bronchial tissues and co-cultured with IAV. The NLRP3 inflammasome associated
genes were identified using RNA sequencing, and the expressions of NLRP3 inflammasome
components were measured using qRT-PCR and western blot after cells were transfected
with siRNA and treated with MCC950. Moreover, IAV-induced COPD rat models were
established to confirm the results; 37 AECOPD patients were included to measure the
serum and bronchoalveolar lavage fluid (BALF) of interleukin (IL)-18 and IL-1β.
Results: Increased levels of NLRP3 inflammasome components were not seen until 6 h
post-inoculation in normal cells. However, both cell groups reached peak NLRP3 level at 12
h post-inoculation and maintained it for up to 24 h. ASC, Caspase-1, IL-1β and IL-18 were
also elevated in a similar time-dependent pattern in both cell groups. The mRNA and
protein expression of the NLRP3 inflammasome components were decreased when COPD
cells treated with siRNA and MCC950. In COPD rats, the NLRP3 inflammasome components
were elevated by IAV. MCC950 alleviated lung damage, improved survival time, and
reduced NLRP3 inflammasome components expression in COPD rats. Additionally, the
serum and BALF levels of IL-1β and IL-18 were increased in AECOPD patients.

Conclusions: NLRP3 inflammasome is activated in COPD patients as a pre-existing
condition that is further exacerbated by IAV infection.
Keywords: Acute exacerbation; Airway inflammation; Chronic obstructive pulmonary
disease; Influenza A virus; MCC950; NLRP3 inflammasome pathway.
© 2022. The Author(s).
•

37 references

SUPPLEMENTARY INFO
Grant supportexpand
Proceed to details
Cite

Share
3
Am J Respir Crit Care Med
•
•
•

. 2022 Jun 23.
doi: 10.1164/rccm.202201-0209PP. Online ahead of print.

Blood Eosinophils and Chronic
Obstructive Pulmonary Disease: A GOLD
Science Committee 2022 Review
Dave Singh 1, Alvar Agusti 2, Fernando J Martinez 3, Alberto Papi 4, Ian D Pavord 5, Jadwiga A
Wedzicha 6, Claus F Vogelmeier 7, David M G Halpin 8 9
Affiliations expand
•

PMID: 35737975

•

DOI: 10.1164/rccm.202201-0209PP

Abstract
COPD is a heterogeneous condition. Some patients benefit from treatment with inhaled
corticosteroids (ICS) but this requires a precision medicine approach, based on clinical
characteristics (phenotyping) and biological information (endotyping) in order to select
patients most likely to benefit. The GOLD 2019 report recommended using exacerbation
history combined with blood eosinophil counts (BEC) to identify such patients. Importantly,
the relationship between BEC and ICS effects is continuous; no / small effects are observed
at lower BEC, with increasing effects at higher BEC. The GOLD 2022 report has added
additional evidence and recommendations concerning the use of BEC in COPD in clinical
practice. Notably, associations have been demonstrated in COPD patients between higher
BEC and increased levels of type-2 inflammation in the lungs. These differences in type-2
inflammation can explain the differential ICS response according to BEC. Additionally,
lower BEC are associated with greater presence of proteobacteria, notably haemophilus,
and increased bacterial infections and pneumonia risk. These observations support
management strategies that use BEC to help identify subgroups with increased ICS
response (higher BEC) or increased risk of bacterial infection (lower BEC). Recent studies in
younger individuals without COPD have also shown that higher BEC are associated with
increased risk of FEV1 decline and the development of COPD. Here we discuss and
summarise the GOLD 2022 recommendations concerning the use of BEC as a biomarker
that can facilitate a personalised management approach in COPD.
Keywords: BIOMARKER; COPD; MICROBIOME; TYPE 2 INFLAMMATION; eosinophils.
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Abstract
Background: Chronic obstructive pulmonary disease (COPD) is a complex and
heterogeneous condition, in which taking into consideration clinical phenotypes and
multimorbidity is relevant to disease management. Network analysis, a procedure designed
to study complex systems, allows to represent connections between the distinct features
found in COPD.
Methods: Network analysis was applied to a cohort of patients with COPD in order to
explore the degree of connectivity between different diseases, taking into account the
presence of two phenotypic traits commonly used to categorize patients in clinical
practice: chronic bronchitis (CB+ /CB- ) and the history of previous severe exacerbations
(Ex+ /Ex- ). The strength of association between diseases was quantified using the
correlation coefficient Phi (ɸ).
Results: A total of 1726 patients were included, and 91 possible links between 14 diseases
were established. Although the four phenotypically defined groups presented a similar
underlying comorbidity pattern, with special relevance for cardiovascular diseases and/or
risk factors, classifying patients according to the presence or absence of CB implied
differences between groups in network density (mean ɸ: 0.098 in the CB- group and 0.050
in the CB+ group). In contrast, between-group differences in network density were small
and of questionable significance when classifying patients according to prior exacerbation
history (mean ɸ: 0.082 among Ex- subjects and 0.072 in the Ex+ group). The degree of
connectivity of any given disease with the rest of the network also varied depending on the
selected phenotypic trait. The classification of patients according to the CB- /CB+ groups
revealed significant differences between groups in the degree of conectivity between

comorbidities. On the other side, grouping the patients according to the Ex- /Ex+ trait did
not disclose differences in connectivity between network nodes (diseases).
Conclusions: The multimorbidity network of a patient with COPD differs according to the
underlying clinical characteristics, suggesting that the connections linking comorbidities
between them vary for different phenotypes and that the clinical heterogeneity of COPD
could influence the expression of latent multimorbidity. Network analysis has the potential
to delve into the interactions between COPD clinical traits and comorbidities and is a
promising tool to investigate possible specific biological pathways that modulate
multimorbidity patterns.
Keywords: COPD; chronic bronchitis; comorbidities; exacerbation; network; phenotype.
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Abstract
Introduction: In patients with chronic obstructive pulmonary disease (COPD), static and
dynamic hyperinflation, together with expiratory flow limitation and gas exchange
abnormalities, is one of the major causes of dyspnea, decreased exercise performance and
ventilatory failure. An increase in functional residual capacity (FRC) is accompanied by a
decrease in inspiratory capacity (IC), which is a volume readily available, repeatable, and
simple to measure with any spirometer. Changes in IC and FRC after bronchodilation,
contrary to changes in FEV1, have been closely associated with improvements in dyspnea
and exercise performance. We systematically searched PubMed and Embase databases for
clinical trials that assessed the effects of dual bronchodilation on inspiratory capacity in
patients with COPD.
Areas covered: Despite their pivotal role in COPD, IC and static volumes have rarely been
considered as primary outcomes in randomized clinical trials assessing the efficacy of
bronchodilators. Available studies on dual bronchodilation have shown a significant and
persistent positive impact on IC focusing mainly on patients with moderate-to-severe
COPD, whereas dynamic hyperinflation is also present at milder disease stages.
Expert opinion: This narrative review discusses the pathophysiological and clinical
importance of measuring IC in patients with COPD and how IC can be modified by
maximizing bronchodilation combining long-acting muscarinic antagonists and longacting β2 agonists.
Keywords: Lung volume; bronchodilation; dual bronchodilation; dyspnea; hyperinflation;
inspiratory capacity.
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Abstract
Introduction: Chronic obstructive pulmonary disease (COPD) carries a tremendous
societal and individual burden, posing significant challenges for public health systems
worldwide due to its high morbidity and mortality. Due to aging and multimorbidity but
also in the wake of important progress in deciphering the heterogeneous disease
endotypes, an individualized approach to the prevention and management of COPD is
necessary.
Areas covered: This article tackles relevant immunization strategies that are available or
still under development with a focus on the latest evidence but also controversies around
different regional immunization approaches. Further, we present the crossover between
chronic lung inflammation and lung microbiome disturbance as well as its role in
delineating COPD endotypes. Moreover, the article attempts to underline endotypespecific treatment approaches. Lastly, we highlight non-pharmacologic prevention and
management programs in view of the challenges and opportunities of the COVID-19 era.
Expert opinion: Despite the remaining challenges, personalized medicine has the
potential to offer tailored approaches to prevention and therapy and promises to improve
the care of patients living with COPD.
Keywords: COPD; COVID-19; endotype; infection; inflammation; influenza; microbiome;
personalized medicine; pertussis; pneumococcus; telehealth; vaccination.
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Abstract
Background: Switching inhaler regimens can be driven by poor disease control, but also
by non-clinical factors, such as cost and environmental impact. The consequences of
switching for non-clinical reasons are largely unclear.
Objective: To systematically review the real-world consequences of switching inhaler
regimens for non-clinical reasons in asthma and/or COPD patients.
Methods: Embase, MEDLINE, EBM Reviews and EconLit were searched to 21st November
2020. Conference searches and reference checking were also performed. Real-world
studies of asthma and/or COPD patients undergoing a switch in inhaler regimen for any
reason apart from clinical need were included. Two reviewers screened and extracted data.
Key outcomes included symptom control, exacerbations and patient-doctor relationships.

Prospero: CRD42021230427.
Results: 8,958 records were screened and 21 studies included. Higher quality (matched
comparative) studies were prioritised. Five matched studies (six datasets) reported on
symptom control: five datasets (N=7,530) with unclear patient consent reported improved
disease control following switching; and one dataset (N=1,648) with non-consented
patients reported significantly worsened disease control. Three matched studies (5
datasets, N=10,084) reported on exacerbation rate ratios; results were heterogeneous
depending on the definition used. Two studies (N=137) reported that switching inhaler
regimens could have a negative impact on the doctor-patient relationship, especially when
the switches were non-consented. Study quality was generally low.
Conclusion: Switching inhaler regimens is a complex issue that can have variable clinical
consequences and can harm the patient-doctor relationship. Limited high-quality evidence
was identified, and study designs were heterogeneous. A robust framework is needed to
guide the personalised switching of inhalers.
Keywords: COPD; asthma; device; inhaler; real-world evidence; switch.
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Abstract
The environmental microbiome represents the entirety of the microbes and their
metabolites that we encounter in our environments. A growing body of evidence supports
the role of the environmental microbiome in risk for and severity of allergic diseases and
asthma. The environmental microbiome represents a ubiquitous, lifelong exposure to nonself antigens. During the critical window between birth and one year of life, interactions
between our early immune system and the environmental microbiome have two
consequences: our individual microbiome is populated by environmental microbes, and
our immune system is trained regarding which antigens to tolerate. During this time, a
diversity of exposures appears largely protective, dramatically decreasing the risk of
developing allergic diseases and asthma. As we grow older, our interactions with the
environmental microbiome change. While it continues to exert influence over the
composition of the human microbiome, the environmental microbiome becomes
increasingly a source for antigenic stimulation and infection. The same microbial exposure
protective against disease development may exacerbate disease severity. While much has
been learned about the importance of the environmental microbiome in allergic disease,
much more remains to be understood about these complicated interactions between our
environment, our microbiome, our immune system and disease.
Keywords: Food allergy (FA); allergic rhinitis (AR); asthma; atopic dermatitis (AD); built
environment; environment; exposure; metagenomics; microbiome; microbiota.
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Abstract
Background: While viral infection is known to be associated with asthma exacerbations,
prior research has not identified reliable predictors of acute symptom severity in virusrelated asthma exacerbations (VRAE).
Objective: To determine the effect of asthma control and viral infection on the severity of
current illness and evaluate biomarkers related to acute symptoms during asthma
exacerbations.
Methods: We prospectively enrolled 120 children with physician diagnosed asthma and
current wheezing who presented to Arkansas Children's Hospital Emergency Department.
The Asthma Control Test (ACT) stratified controlled (ACT>19) and uncontrolled (ACT≤19)
asthma, while Pediatric Respiratory Symptoms (PRS) scores assessed symptoms.
Nasopharyngeal swabs were obtained for viral analysis, and inflammatory mediators were
evaluated by nasal filter paper and Luminex assays.
Results: There were 33 controlled and 87 uncontrolled asthmatics. In uncontrolled
asthmatics, 77% were infected with viruses during VRAE compared to 58% of WC.
Uncontrolled subjects with VRAE demonstrated more acute symptoms compared to
controlled with VRAE or uncontrolled without a virus. Uncontrolled with VRAE and allergy
had the highest acute symptom scores (3.363 point PRS; p=0.041). Asthmatics with higher
symptom scores had more periostin (p=0.028).
Conclusion: Detection of respiratory viruses is frequent in uncontrolled asthmatics.
Uncontrolled subjects with viruses have more acute symptoms during exacerbations,
especially in those with allergy. Periostin was highest in subjects with the most acute

symptoms, regardless of control status. Taken together, these data imply synergy between
viral infection and allergy in subjects with uncontrolled asthma when considering acute
asthma symptoms and nasal inflammation during an exacerbation of asthma.
Keywords: Allergic status; Asthma; Asthma Control; Asthma Exacerbations; Biomarkers;
Not-well controlled asthma; Rhinovirus; Viral infections.
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Abstract
Background: There are phenotypic differences in asthma in males and females.
Differences in lung function between the sexes at the peak lung function level in young
adulthood are so far not directly addressed. The aim of the present study was to assess
lung function in early adulthood in males and females depending on asthma onset and
remission.
Methods: Participants were included from the population-based birth cohort BAMSE and
classified as having: never asthma, childhood asthma in remission, adolescent onset
asthma or persistent asthma. Pre- and post-bronchodilator lung function (in Z-score) and
lung clearance index (LCI) were measured at age 24 years. Lung function was compared
stratified for sex between the never asthma and asthma groups univariately and in multiple
linear regression analyses adjusted for maternal and paternal asthma, maternal smoking
during pregnancy, secondary smoking, daily smoking, early respiratory syncytial virus
infection, traffic pollution, childhood allergic sensitisation, and body mass index at age 24
years.
Results: All asthma phenotypes were associated with a lower forced expiratory volume in 1
s (FEV1)/forced vital capacity (FVC) post-bronchodilation at 24 years. This was most
pronounced in males with persistent asthma compared to males with never asthma
(regression coefficient: -0.503; 95% CI: -0.708- -0.298). Childhood asthma (in remission or
persistent) was associated with a lower FEV1. After adjustment, the associations remained
significant for males. For females, the significant associations with lower FEV1 and FEV1/FVC
remained only for subjects with asthma in remission. Persistent asthma was associated with
higher LCI in females.
Conclusions: In females, in contrast to males, the association between asthma and lower
lung function was attenuated after adjustment for known risk factors.
Copyright ©The authors 2022.
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Abstract
Interleukin-4 (IL-4) and interleukin-13 (IL-13) are key cytokines involved in the
pathophysiology of both immune-inflammatory and structural changes underlying type 2
asthma. IL-4 plays a pivotal role in Th2 cell polarization, immunoglobulin E (IgE) synthesis
and eosinophil recruitment into the airways. IL-13 synergizes with IL-4 in inducing IgE
production and also promotes nitric oxide (NO) synthesis, eosinophil chemotaxis, bronchial
hyperresponsiveness and mucus secretion, as well as the proliferation of airway resident
cells such as fibroblasts and smooth muscle cells. The biological effects of IL-4 and IL-13

are mediated by complex signaling mechanisms activated by receptor dimerization
triggered by cytokine binding to the α-subunit of the IL-4 receptor (IL-4Rα). The fully
human IgG4 monoclonal antibody dupilumab binds to IL-4Rα, thereby preventing its
interactions with both IL-4 and IL-13. This mechanism of action makes it possible for
dupilumab to effectively inhibit type 2 inflammation, thus significantly reducing the
exacerbation of severe asthma, the consumption of oral corticosteroids (OCS) and the
levels of fractional exhaled NO (FeNO). Dupilumab has been approved not only for the
add-on therapy of severe asthma, but also for the biological treatment of atopic dermatitis
and nasal polyposis.
Keywords: IL-13; IL-4; dupilumab; severe asthma.
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Abstract
Undeniably, childhood asthma is a multifactorial and heterogeneous chronic condition
widespread in children. Its management, especially of the severe form refractory to
standard therapy remains challenging. Over the past decades, the development of biologic
agents and their subsequent approval has provided an advanced and very promising
treatment alternative, eventually directing toward a successful precision medicine
approach. The application of currently approved add-on treatments for severe asthma in
children, namely omalizumab, mepolizumab, benralizumab, dupilumab, and tezepelumab
have been shown to be effective in terms of asthma control and exacerbation rate.
However, to date, information is still lacking regarding its long-term use. As a result, data
are frequently extrapolated from adult studies. Thus, the selection of the appropriate
biologic agent, the potential predictors of good asthma response, and the long-term
outcome in the pediatric population are still to be further investigated. The aim of the
present study was to provide an overview of the current status of the latest evidence about
all licensed monoclonal antibodies (mAbs) that have emerged and been applied to the
field of asthma management. The innovative future targets are also briefly discussed.
Keywords: asthma; biologic agents; children; monoclonal antibodies; severe asthma.
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Abstract
COPD is a heterogeneous condition. Some patients benefit from treatment with inhaled
corticosteroids (ICS) but this requires a precision medicine approach, based on clinical
characteristics (phenotyping) and biological information (endotyping) in order to select
patients most likely to benefit. The GOLD 2019 report recommended using exacerbation
history combined with blood eosinophil counts (BEC) to identify such patients. Importantly,
the relationship between BEC and ICS effects is continuous; no / small effects are observed
at lower BEC, with increasing effects at higher BEC. The GOLD 2022 report has added
additional evidence and recommendations concerning the use of BEC in COPD in clinical
practice. Notably, associations have been demonstrated in COPD patients between higher
BEC and increased levels of type-2 inflammation in the lungs. These differences in type-2
inflammation can explain the differential ICS response according to BEC. Additionally,
lower BEC are associated with greater presence of proteobacteria, notably haemophilus,
and increased bacterial infections and pneumonia risk. These observations support
management strategies that use BEC to help identify subgroups with increased ICS
response (higher BEC) or increased risk of bacterial infection (lower BEC). Recent studies in
younger individuals without COPD have also shown that higher BEC are associated with
increased risk of FEV1 decline and the development of COPD. Here we discuss and
summarise the GOLD 2022 recommendations concerning the use of BEC as a biomarker
that can facilitate a personalised management approach in COPD.
Keywords: BIOMARKER; COPD; MICROBIOME; TYPE 2 INFLAMMATION; eosinophils.
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Abstract
Background: Predicting omalizumab treatment response has been a challenge and
significant aspect for selecting suitable severe allergic asthma patients for omalizumab use.
Objective: To determine which domains of pretreatment baseline characteristics predict
omalizumab treatment response among asthmatic patients.
Methods: Electronic bases were searched for eligible studies that reported potential
biomarkers that could predict omalizumab responsiveness and efficacy. Patients who
accepted omalizumab treatment were stratified into responders and non-responders.
WMD, OR, and their 95%CI were used to access the differences between those
omalizumab receivers. Sensitivity analysis and subgroup analysis were conducted for
potential heterogeneity.
Results: A total of 41 studies evaluating efficacy predictors of omalizumab were included
in this meta-analysis. The pooled results showed that omalizumab responders had

significantly younger age in the adult subgroup, higher pretreatment total serum IgE level,
percent predicted FEV1 and FeNO than that non-responder. We further confirmed that
higher blood eosinophil counts and total serum IgE levels are useful markers for selecting
asthma patients who may benefit more from omalizumab.
Conclusions: Pre-treatment blood eosinophil counts and total serum IgE level can be a
useful efficacy predictor in selecting allergic asthma patients for omalizumab treatment.
Keywords: Omalizumab; allergic severe asthma; biomarker; meta-analysis.
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Abstract

Asthma is a chronic inflammatory lung disease that affects millions of Americans, with
variable symptoms of bronchospasm and obstruction among individuals over time. The
National Heart, Lung, and Blood Institute (NHLBI) published the 2020 Focused Updates to
the Asthma Management Guidelines based on the latest research since the 2007 Expert
Panel Report-3 (EPR-3). The following article reviews the 21 new recommendations on the
six core topics in asthma: use of intermittent inhaled corticosteroids, long-acting
muscarinic antagonist therapy, use of the fractional exhaled nitric oxide test in asthma
diagnosis and monitoring, indoor allergen mitigation, immunotherapy, and bronchial
thermoplasty. The Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) approach was used to rate recommendations as strong or conditional
based on the evidence. The recommendations were based on systematic reviews of the
literature and focused on patient-centered critical outcomes of asthma exacerbations,
asthma control, and asthma-related quality of life. Understanding the recommendations
with consideration of individual values through shared decision-making may improve
asthma outcomes.
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Abstract
Introduction: Fluticasone propionate/formoterol fumarate (FP/FORM) is one of the newer
combinations among inhaled corticosteroid (ICS) and long-acting β2-agonist (LABA)
combination formulations currently available. To evaluate the efficacy and safety of this
FP/FORM combination, it is important to review all the available evidence and take a
comprehensive look at the current and relevant data in the patient population suffering
from asthma and chronic obstructive pulmonary disease (COPD).
Areas covered: In this focused review, we summarize the available literature published
until January 2021 using the PubMed/Medline and Cochrane Controlled Trials Register
databases on the efficacy and safety of FP/FORM with its mono-components; concurrent
administration of FP+FORM; and with other ICS/LABA combinations in asthma and COPD
patients.
Expert opinion: FP/FORM combination therapy is a strong alternative in the treatment of
persistent asthma and moderate-severe COPD. Extensive study of several trials has
established the superior efficacy of FP/FORM combination therapy over FP or FORM
monotherapy, comparable efficacy with FP+FORM and non-inferiority to other ICS/LABA
fixed-dose combinations. The safety profile of FP/FORM has also been found to be
comparable with respect to its mono-components and their concurrent use, and also other
ICS/LABA combinations such as formoterol/budesonide and fluticasone/salmeterol.
Keywords: Asthma; ICS-LABA; chronic obstructive pulmonary disease; fluticasone;
formoterol; inhaled corticosteroid; long-acting β2-agonists.
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Abstract
Chronic lung diseases, such as chronic obstructive pulmonary disease (COPD) and asthma,
are one of the most frequent causes of morbidity and mortality in the global. COPD is
characterized by progressive loss of lung function through inflammation, apoptosis, and
oxidative stress caused by chronic exposure to harmful environmental pollutants. Airway
inflammation and epithelial remodeling are also two main characteristics of asthma. In
spite of extensive efforts from researchers, there is still a great need for novel therapeutic
approaches for treatment of these conditions. Accumulating evidence suggests the
potential role of mesenchymal stem cells (MSCs) in treatment of many lung injuries due to
their beneficial features including immunomodulation and tissue regeneration. Besides, the
therapeutic advantages of MSCs are chiefly related to their paracrine functions such as
releasing extracellular vesicles (EVs). EVs comprising exosomes and microvesicles are
heterogeneous bilayer membrane structures loaded with various lipids, nucleic acids and
proteins. Due to their lower immunogenicity, tumorigenicity, and easier management, EVs
have appeared as favorable alternatives to stem cell therapies. Therefore, in this review, we
provided an overview on the current understanding of the importance of MSCs and MSCderived EVs from different sources reported in preclinical and clinical COPD and asthmatic
models.
Keywords: Asthma; COPD; Emphysema; Exosomes; Lung diseases; Mesenchymal stromal
cells; Microvesicles; Regeneration.
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Abstract
Introduction: Dupilumab is a human monoclonal antibody that targets both IL-4 and IL-13
signaling. It is currently indicated for the treatment of asthma, moderate-to-severe atopic

dermatitis, and chronic rhinosinusitis with nasal polyps (CRSwNP). Eosinophilia has been
reported as a potential adverse event in treated patients.
Areas covered: A selective search on PubMed and Medline up to January 2022 was
performed, by focusing on dupilumab-induced hypereosinophilia described in clinical
trials, real-life studies, and case reports. The possible mechanisms underlying dupilumabinduced hypereosinophilia and the eosinophil-related morbidity have also been explored.
Expert opinion: Dealing with dupilumab-induced hypereosinophilia represents a clinical
challenge for clinicians managing patients on dupilumab therapy. An algorithm for the
practical management of dupilumab-induced hypereosinophilia has been proposed, in
order to properly investigate potential eosinophil-related morbidity and avoid unnecessary
drug discontinuation.
Keywords: Asthma; IL-13; IL-4; algorithm; atopic dermatitis; dupilumab; eosinophils; hypereosinophilia; nasal polyps.
FULL TEXT LINKS

Proceed to details
Cite

Share
16
Expert Rev Clin Immunol
•
•
•

. 2022 Jun 19;1-12.
doi: 10.1080/1744666X.2022.2089654. Online ahead of print.

Comorbid allergic rhinitis and asthma:
important clinical considerations
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Abstract
Introduction: The numerous links between allergic rhinitis and asthma have been
extensively explored in the last two decades, gaining great concern within the scientific
community. These two conditions frequently coexist in the same patient and share
numerous pathogenetic and pathophysiological mechanisms.
Areas covered: We reviewed major pathophysiological, epidemiological, and clinical links
between allergic rhinitis and asthma. We also provided a comprehensive discussion of
allergic rhinitis treatment according to current guidelines, with a particular focus on the
relevance of allergic rhinitis therapies in patients with comorbid asthma.
Expert opinion: We believe that there are several unmet needs for our patients, however,
there are promising advances forecasted for the future. Although allergic rhinitis is a
recognized risk factor for asthma, a proper asthma detection and prevention plan in
allergic rhinitis patients is not available. Allergen immunotherapy (AIT) represents a
promising preventive strategy and may deserve an earlier positioning in allergic rhinitis
management. A multidisciplinary approach should characterize the journey of patients with
respiratory allergies, with an adequate referral to specialized Allergy/Asthma centers.
Molecular Allergy Diagnosis may provide support for optimal AIT use. Finally, a possible
evolution of biological treatment can be envisaged, mainly if biosimilars decrease such
therapies' costs.
Keywords: United airway disease; allergen immunotherapy; allergic rhinitis; allergic rhinitis
treatment; asthma; asthma comorbidities; respiratory allergies.
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Abstract
Objective: Short-acting β2-agonist (SABA) over-reliance is associated with poor asthma
outcomes. As part of the SABA Use IN Asthma (SABINA) III study, we assessed SABA
prescriptions and clinical outcomes in patients from six Latin American countries.
Methods: In this cross-sectional study, data on disease characteristics/asthma treatments
were collected using electronic case report forms. Patients (aged ≥12 years) were classified
by investigator-defined asthma severity (guided by the 2017 Global Initiative for Asthma)
and practice type (primary/specialist care). Multivariable regression models analyzed the
associations between SABA prescriptions and clinical outcomes.
Results: Data from 1096 patients (mean age, 52.0 years) were analyzed. Most patients
were female (70%), had moderate-to-severe asthma (79.4%), and were treated by
specialists (87.6%). Asthma was partly controlled/uncontrolled in 61.5% of patients; 47.4%
experienced ≥1 severe exacerbation in the previous 12 months. Overall, 39.8% of patients
were prescribed ≥3 SABA canisters in the preceding 12 months (considered over-

prescription). SABA canisters were purchased over the counter (OTC) by 17.2% of patients,
of whom 38.8% purchased ≥3 canisters in the 12 months prior. Of patients who purchased
SABA OTC, 73.5% were prescribed ≥3 SABA canisters. Higher SABA prescriptions (vs. 1 - 2
canisters) were associated with an increased incidence rate of severe exacerbations
(ranging from 1.31 to 3.08) and lower odds ratios of having at least partly controlled
asthma (ranging from 0.63 to 0.15).
Conclusions: SABA over-prescription was common in Latin America, highlighting the need
for urgent collaboration between healthcare providers and policymakers to align clinical
practices with the latest evidence-based recommendations to address this public health
concern.
Keywords: Epidemiology; management/control; treatment.
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Abstract
Aims: To search for sequence variants associated with ACEi discontinuation and to test
their association with ACEi-associated adverse drug reactions (ADRs).
Methods and results: A genome-wide association study (GWAS) on ACEi discontinuation
was conducted, including 33 959 ACEi-discontinuers and 44 041 controls. Cases were
defined as persons who switched from an ACEi treatment to an angiotensin receptor
blocker. Controls were defined as persons who continued ACEi treatment for at least 1
year. Odds ratios (ORs) and 95% confidence intervals (95% CIs) were computed for ACEi
discontinuation risk by mixed model regression analysis. Summary statistics from the
individual cohorts were meta-analyzed with a fixed-effects model. To test for association

with specific ACEi-associated ADRs, any genome-wide significant (P < 5 × 10-8) ACEi
discontinuation variants was tested for association with ACEi-associated cough and
angioedema. A polygenetic risk score (PRS) based on ACEi discontinuation GWAS data was
constructed and tested for association with ACEi-associated cough and angioedema in two
population-based samples. In total, seven genetic genome-wide loci were identified, of
which six were previously unreported. The strongest association with ACEi discontinuation
was at 20q13.3 (NTSR1; OR: 1.21; 95% CI: 1.17-1.24; P = 2.1 × 10-34). Five of seven lead
variants were associated with ACEi-associated cough, whereas none were associated with
ACEi-associated angioedema. The ACEi discontinuation PRS was associated with ACEiassociated cough in a dose-response manner but not with ACEi-associated angioedema.
ACEi discontinuation was genetically correlated with important causes for cough, including
gastro-esophageal reflux disease, allergic rhinitis, hay fever, and asthma, which indicates
partly shared genetic underpinning between these traits.
Conclusion: This study showed the advantage of using prescription patterns to discover
genetic links with ADRs. In total, seven genetic loci that associated with ACEi
discontinuation were identified. There was evidence of a strong association between our
ADR phenotype and ACEi-associated cough. Taken together, these findings increase
insight into the pathophysiological processes that underlie ACEi-associated ADRs.
Keywords: ACE inhibitors; ACE-inhibitor associated cough; ADR; Adverse drug reaction;
Drug discontinuation; GWAS; Genome-wide association study.
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Abstract
The environmental microbiome represents the entirety of the microbes and their
metabolites that we encounter in our environments. A growing body of evidence supports
the role of the environmental microbiome in risk for and severity of allergic diseases and
asthma. The environmental microbiome represents a ubiquitous, lifelong exposure to nonself antigens. During the critical window between birth and one year of life, interactions
between our early immune system and the environmental microbiome have two
consequences: our individual microbiome is populated by environmental microbes, and
our immune system is trained regarding which antigens to tolerate. During this time, a
diversity of exposures appears largely protective, dramatically decreasing the risk of
developing allergic diseases and asthma. As we grow older, our interactions with the
environmental microbiome change. While it continues to exert influence over the
composition of the human microbiome, the environmental microbiome becomes
increasingly a source for antigenic stimulation and infection. The same microbial exposure
protective against disease development may exacerbate disease severity. While much has
been learned about the importance of the environmental microbiome in allergic disease,
much more remains to be understood about these complicated interactions between our
environment, our microbiome, our immune system and disease.
Keywords: Food allergy (FA); allergic rhinitis (AR); asthma; atopic dermatitis (AD); built
environment; environment; exposure; metagenomics; microbiome; microbiota.
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Abstract
Background: Air pollution may induce or reinforce nasal inflammation regardless of
allergy status. There is limited direct clinical evidence informing the treatment of airborne
pollution-related rhinitis.
Objective: To assess the effectiveness of intranasal budesonide in adults with self-reported
rhinitis symptoms triggered/worsened by airborne pollution.
Methods: Adults in northern China with self-reported rhinitis symptoms triggered or
worsened by airborne pollution were randomized to budesonide 256 µg/day or placebo
for 10 days in pollution season (October 2019 to February 2020). The primary endpoint was

the mean change from baseline in 24-h reflective total nasal symptom score (rTNSS)
averaged over 10 days. The secondary endpoints were subject-assessed Global Impression
of Change (SGIC), mean change from baseline in individual nasal symptom severity, and
mean change from baseline in individual non-nasal symptoms of cough and postnasal drip
severity. One-sided P < 0.0125 was considered statistically significant.
Results: After an interruption by COVID-19, an interim analysis showed that the study
could be ended for efficacy with n = 206 participants (103/group) since the primary
efficacy endpoint demonstrated significant results. The final efficacy results showed that
the 10-day-averaged rTNSS change in the budesonide group was greater than with
placebo (- 2.20 vs - 1.72, P = 0.0107). Budesonide also significantly improved 10-dayaveraged itching/sneezing change (- 0.75 vs - 0.51, P = 0.0009). Results for SGIC and all
other individual symptoms did not show significant differences between the two groups.
Conclusions: Intranasal budesonide 256 µg once daily improved the total nasal symptoms
and itching/sneezing over 10 days in adults with rhinitis triggered/worsened by airborne
pollution.
Keywords: Air quality index; Airborne pollution; Budesonide; Intranasal corticosteroid;
Intranasal spray; Non-allergic rhinitis; Perennial allergic rhinitis; Pollution; Rhinitis; Seasonal
allergic rhinitis.
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Abstract
Introduction: The numerous links between allergic rhinitis and asthma have been
extensively explored in the last two decades, gaining great concern within the scientific
community. These two conditions frequently coexist in the same patient and share
numerous pathogenetic and pathophysiological mechanisms.
Areas covered: We reviewed major pathophysiological, epidemiological, and clinical links
between allergic rhinitis and asthma. We also provided a comprehensive discussion of
allergic rhinitis treatment according to current guidelines, with a particular focus on the
relevance of allergic rhinitis therapies in patients with comorbid asthma.
Expert opinion: We believe that there are several unmet needs for our patients, however,
there are promising advances forecasted for the future. Although allergic rhinitis is a
recognized risk factor for asthma, a proper asthma detection and prevention plan in
allergic rhinitis patients is not available. Allergen immunotherapy (AIT) represents a
promising preventive strategy and may deserve an earlier positioning in allergic rhinitis
management. A multidisciplinary approach should characterize the journey of patients with
respiratory allergies, with an adequate referral to specialized Allergy/Asthma centers.
Molecular Allergy Diagnosis may provide support for optimal AIT use. Finally, a possible
evolution of biological treatment can be envisaged, mainly if biosimilars decrease such
therapies' costs.

Keywords: United airway disease; allergen immunotherapy; allergic rhinitis; allergic rhinitis
treatment; asthma; asthma comorbidities; respiratory allergies.
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Abstract
Asthma is a chronic inflammatory airway disease characterized by reversible airway
obstruction and airway hyperreactivity. We proposed a cold dry air (CDA) provocation test
and investigated its application in pediatric patients with asthma. We enrolled 72 children
and adolescents older than 5 years who presented to our hospital with chronic cough,
shortness of breath, and wheezing. We analyzed the results of allergy, pulmonary function,

methacholine provocation, and CDA provocation tests. The FEV1 change 5 min after the
provocation was recorded as CDA5 dFEV1; that after 15 min was recorded as CDA15
dFEV1. PT10 was the provocation time causing a 10% decrease in FEV1; a decrease of
&gt;10% in dFEV1 was considered a positive CDA test. Among the 72 subjects, 51 were
diagnosed with asthma. A positive CDA test in patients with asthma correlated with noneosinophilic asthma. In patients with asthma, sputum eosinophils and eosinophil cationic
protein (ECP) levels of the patients with a positive CDA test were significantly lower than
those of patients with a negative test. CDA5 dFEV1 correlated with PC20 and total
immunoglobulin E. CDA15 dFEV1 correlated with PC20, sputum eosinophils, and ECP. PT10
became shorter as the peripheral blood eosinophil, FVC, FEV1, FEV1/FVC, and FEF25-75
decreased. The CDA provocation test showed airway hyperreactivity to non-specific stimuli,
a high correlation with non-eosinophilic asthma, and the possibility of assessing asthma
severity via PT10.
Keywords: asthma; child; chronic inflammatory airway disease; cold dry air provocation.
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Abstract
Bronchiectasis is being diagnosed increasingly in children and adolescents. Recurrent
respiratory exacerbations are common in children and adolescents with this chronic
pulmonary disorder. Respiratory exacerbations are associated with an impaired quality-oflife, poorer long-term clinical outcomes and substantial costs to the family and health
systems. The European Respiratory Society (ERS) clinical practice guideline for the
management of children and adolescents with bronchiectasis provided a definition of
acute respiratory exacerbations for clinical use but to date there is no comparable universal
definition for clinical research. Given the importance of exacerbations in the field, this ERS
task force sought to obtain robust definitions of respiratory exacerbations for clinical
research. The panel was a multidisciplinary team of specialists in paediatric and adult
respiratory medicine, infectious disease, physiotherapy, primary care, nursing, radiology,
methodology, patient advocacy and parents of children and adolescents with
bronchiectasis. We used a standardised process that included a systematic literature
review, parents' survey and a Delphi involving 299 physicians (54 countries) caring for
children and adolescents with bronchiectasis. Consensus was obtained for all four
statements drafted by the panel as the disagreement rate was very low (range 3.6% to
6.4%). The panel unanimously endorsed the four consensus definitions for: non-severe and
severe exacerbations as an outcome measure; non-severe exacerbation for studies
initiating treatment and; resolution of a non-severe exacerbation; for clinical trials involving
children and adolescents with bronchiectasis. This ERS task force proposes using these
internationally derived, consensus-based definitions of respiratory exacerbations for future
clinical paediatric bronchiectasis research.
Copyright ©The authors 2022. For reproduction rights and permissions contact
permissions@ersnet.org.
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Abstract
Chronic cough is the most common complaint in respiratory clinics. Most of them have
identifiable causes and some may respond to common disease-modifying therapies.
However, there are many patients whose cough lacks effective aetiologically targeted
treatments or remains unexplained after thorough assessments, which have been
described as refractory chronic cough. Current treatments for refractory chronic cough are

limited and often accompanied by intolerable side effects such as sedation. In recent years,
various in-depth researches into the pathogenesis of chronic cough have led to an
explosion in the development of drugs for the treatment of refractory chronic cough. There
has been considerable progress in the underlying mechanisms of chronic cough targeting
ATP, and ongoing or completed clinical studies have confirmed the promising antitussive
efficacy of P2X3 antagonists for refractory cough. Herein, we review the foundation on
which ATP target was developed as potential antitussive medications and provide an
update on current clinical progresses.
Keywords: ATP; Antitussive; Cough hypersensitivity; Gefapixant; P2X3 antagonists;
Refractory chronic cough.
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