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Editorial on the Research Topic

Asthma, a chronic inflammatory disease that affects the airways, is characterized by
variable degrees of airflow obstruction, recurrent wheezing, shortness of breath, tightness
in the chest, chronic cough, and sputum production. Severe asthma is defined as a
condition (a) requires treatment with high-dose inhaled corticosteroids plus a second
controller during the full previous year and/or systemic corticosteroids during 50% or
more of the previous year to prevent symptoms from becoming “uncontrolled”, or (b)
remains “uncontrolled” despite this therapy (1). Severe asthma is associated with airway
inflammation and remodeling (2).

The pathological features of airway remodeling include epithelial cell shedding, mucous
metaplasia, submucosal inflammatory cell infiltration, increased airway smooth muscle
(ASM) mass, and extracellular matrix (ECM) deposition. Eosinophils are important
inflammatory cells in the pathogenesis of asthma-associated airway remodeling because
they produce transforming growth factor-g (TGF-p), which is an important mediator of
airway remodeling. Moreover, neutrophilic inflammation increases the levels of
inflammatory mediators, such as LTB4, IL-8, IL-17, and TNF-a, which play a role in the
pathophysiology of airway remodeling by inducing ASM cell proliferation and migration
and upregulating MUC5A and MUCS5B expression in epithelial cells (3). Airway
inflammation is often proposed as an upstream driver of remodeling and therefore an
appropriate target to prevent detrimental structural changes, although it is important to
appreciate that such events can occur independent of inflammatory stimuli. Airway
remodeling has been observed in short-term airway constriction without airway
inflammation (4) and in preschool children with severe recurrent-wheeze childhood
asthma that is not associated with airway inflammation (5).

The pathophysiology of airway remodeling is complex. Additionally, the high death rate
of older patients with asthma poses a significant therapeutic challenge. Upon aging,
pulmonary function reduction and residual volume increase are observed, with a more
evident decline in pulmonary function in patients suffering from asthma (6). Aghahi et al.
reported greater airway fibrosis in older individuals with asthma compared with control
groups consisting of young and older individuals (7). However, thickening of the smooth
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muscles of airways is not related to the duration of asthma (8, 9).
Therefore, the natural course of airway remodeling from the infant
to the geriatric stages has not been fully elucidated. Furthermore,
no single drug can reduce or reverse airway remodeling. Therefore,
establishing multiple models and assessing airway remodeling using
reliable biomarkers are a critical and burning issue in asthma
treatment. In this Research Topic, numerous aspects of airway
remodeling studies and updates on the pathogenesis of asthma and
airway inflammation have been reported.

. studied both ultrastructural and genetic
changes in ASM cells cultured on ECM using a novel 3D culture
model in their original article. Since modified ECM profiles may
affect the characteristics of ASM cells in asthma (10), their 3D
culture model with a biological bronchial matrix presents a
remarkable advantage for studies in an in vivo environment,
. found that the
number of ASM cells from control and asthmatic horses increased

compared to 2D culture models.

when these cells were cultured on recellularized bronchi from the
control. They also detected the presence of cellular senescence and
debris when asthmatic or control ASM cells were cultured on
recellularized ~ asthmatic ~ bronchi.  Targeted  next-generation
sequencing revealed that AGCI, MYOI0, and JAM3 expression
levels were upregulated in control matrices/control cells compared to
levels in asthmatic matrices/asthmatic cells, while TAGLN was
overexpressed in asthmatic matrices/asthmatic cells. The authors
concluded that the health status of the ECM contributes to genetic
changes in ASM cells and possibly their survival.

Both in vitro and in vivo animal models have demonstrated the
importance of airway epithelial cells in airway remodeling in
asthma. reviewed a Drosophila model to
investigate the role of the airway epithelium in asthmatic airway
remodeling; the Drosophila airway is simple and is composed of
a single layer of uniformly arranged epithelial cells. These
authors examined genetic and environment-induced structural
changes in the airway as well as the molecular aspects of such
changes. Since Drosophila has a significantly shorter lifespan than
humans and has conserved pathways and target genes, it is
highly recommended for studies regarding airway epithelial cell
biology, particularly in the early stages of airway remodeling,
observed in preschool children.

. reviewed the role of the Thl17
cytokines, IL-17 and IL-22, in airway remodeling and found that
IL-17 levels were elevated in severe asthma and were associated
with non-type 2 asthma, particularly neutrophilic asthma. IL-22
levels were also elevated in asthma and associated with in vitro
airway remodeling. Biologics targeting IL-17 were not promising.
The authors did, however, raise concerns about patients’
eligibility and the possibility for testing IL-22-targeted therapies
in a clinical trial. They demonstrated the importance of Th17
cytokines in the pathophysiology of asthma and proposed future
research directions, including Th2 and Th17 cell exhaustion.

Regarding the role of airway-resident cells in airway
remodeling, two interesting papers on mast cells and pericytes
have been published. Although mast cells are important cells
involved in type I hypersensitivity reactions owing to their
infiltration into ASMs, their

importance in  airway
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hyperresponsiveness and remodeling has only been recognized in
asthma and not in eosinophilic bronchitis (11, 12).

. demonstrated that a medium from FceRI-
activated mast cells induces steroid insensitivity in ASM cells by
altering their transactivation properties in their original article.
This steroid insensitivity is caused by a decrease in glucocorticoid
receptor o (GRa) transactivation. This study demonstrates a
novel therapeutic approach for severe asthma via reorganization
of interactions between mast cells and ASM cells.

Myofibroblasts also play an
pathophysiology of asthmatic airway remodeling. Myofibroblasts
are derived from fibroblasts, fibrocytes, epithelial cells, ASM cells,
. demonstrated TGF-— or IL-13-
induced pericyte migration and periostin synthesis in their original

important role in the

and pericytes (12).

article. Furthermore, they elucidated the signaling mechanisms
involving periostin production and pericyte migration via IL-13
and TGF-B. The present study confirms the importance of
pericytes and profibrotic cytokines in asthmatic airway remodeling.

reviewed the factors influencing the
gender-associated  differences in airway inflammation and
remodeling. They summarized the differences in the structure
and function of the respiratory system, immune responses, and
hormonal balance, including those of estrogen, progesterone,
testosterone, and leptin. They also reviewed and summarized the
genomic framework and gender-specific factors, such as social
lifestyle and occupation, thereby presenting a novel aspect of
airway remodeling in asthma based on gender differences. The
prevalence of and mortality due to asthma are higher in women
than in men; thus, gender-associated differences should be
considered when addressing asthma mortality in elderly patients,
particularly female patients.

In conclusion, the areas of scientific focus in this Research
Topic shed light on several aspects of airway remodeling in
asthma; the findings from three excellent review articles and
three original articles provide insights into a wide variety of
aspects regarding asthma-associated airway remodeling. Future
studies of airway remodeling should focus on clarifying the
complexity and interaction of airway inflammatory cells,
structural cells, and the ECM by using an in vivo model with
potential drugs to reduce and reverse airway remodeling.
Furthermore, it is critical to consider the nature of airway
remodeling as well as how and when it occurs, persists, or
is also

resolves. The establishment of reliable biomarkers

important to study airway remodeling in human asthma.

AY wrote the first draft of the manuscript.

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.


https://doi.org/10.3389/falgy.2021.762026
https://doi.org/10.3389/falgy.2021.762026
https://doi.org/10.3389/falgy.2022.876673
https://doi.org/10.3389/falgy.2022.806391
https://doi.org/10.3389/falgy.2021.785100
https://doi.org/10.3389/falgy.2021.786034
https://doi.org/10.3389/falgy.2022.875295
https://doi.org/10.3389/falgy.2023.1129840
https://www.frontiersin.org/journals/allergy
https://www.frontiersin.org/

Yamasaki

All claims expressed in this article are solely those of the author
and do not necessarily represent those of their affiliated

1. Thomson CC, Welsh CH, Carno MA, Wenzel SE, Chung F, Brozek JL, et al. Severe
asthma. Ann Am Thorac Soc. (2014) 11(6):996-7. doi: 10.1513/AnnalsATS.201405-199CME

2. Poon AH, Hamid Q. Severe asthma: have we made progress? Ann Am Thorac Soc.
(2016) 13(Suppl 1):S68-77. doi: 10.1513/AnnalsATS.201508-514MG

3. Yamasaki A, Okazaki R, Harada T. Neutrophils and asthma. Diagnostics (Basel).
(2022) 12(5):1175. doi: 10.3390/diagnostics12051175

4. Grainge CL, Lau LC, Ward JA, Dulay V, Lahiff G, Wilson S, et al. Effect of
bronchoconstriction on airway remodeling in asthma. N Engl ] Med. (2011) 364
(21):2006-15. doi: 10.1056/NEJMoal014350

5. Lezmi G, Gosset P, Deschildre A, Abou-Taam R, Mahut B, Beydon N, et al.
Airway remodeling in preschool children with severe recurrent wheeze. Am J Respir
Crit Care Med. (2015) 192(2):164-71. doi: 10.1164/rccm.201411-19580C

6. Lange P, Parner ], Vestbo J, Schnohr P, Jensen G. A 15-year follow-up study of
ventilatory function in adults with asthma. N Engl | Med. (1998) 339(17):1194-200.
doi: 10.1056/NEJM199810223391703

7. Aghali A, Khalfaoui L, Lagnado AB, Drake LY, Teske JJ, Pabelick CM, et al.
Cellular senescence is increased in airway smooth muscle cells of elderly persons

Frontiers in

03

10.3389/falgy.2023.1129840

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

with asthma. Am ] Physiol Lung Cell Mol Physiol. (2022) 323(5):L558-L68. doi: 10.
1152/ajplung.00146.2022

8. James AL, Bai TR, Mauad T, Abramson M]J, Dolhnikoff M, McKay KO, et al.
Airway smooth muscle thickness in asthma is related to severity but not
duration of asthma. Eur Respir J. (2009) 34(5):1040-5. doi: 10.1183/09031936.
00181608

9. James AL, Elliot JG, Jones RL, Carroll ML, Mauad T, Bai TR, et al. Airway smooth
muscle hypertrophy and hyperplasia in asthma. Am ] Respir Crit Care Med. (2012) 185
(10):1058-64. doi: 10.1164/rccm.201110-18490C

10. Burgess JK, Ceresa C, Johnson SR, Kanabar V, Moir LM, Nguyen TT, et al.
Tissue and matrix influences on airway smooth muscle function. Pulm Pharmacol
Ther. (2009) 22(5):379-87. doi: 10.1016/j.pupt.2008.12.007

11. Robinson DS. The role of the mast cell in asthma: induction of airway
hyperresponsiveness by interaction with smooth muscle? J Allergy Clin Immunol.
(2004) 114(1):58-65. doi: 10.1016/j.jaci.2004.03.034

12. Jendzjowsky NG, Kelly MM. The role of airway myofibroblasts in asthma. Chest.
(2019) 156(6):1254-67. doi: 10.1016/j.chest.2019.08.1917


https://doi.org/10.1513/AnnalsATS.201405-199CME
https://doi.org/10.1513/AnnalsATS.201508-514MG
https://doi.org/10.3390/diagnostics12051175
https://doi.org/10.1056/NEJMoa1014350
https://doi.org/10.1164/rccm.201411-1958OC
https://doi.org/10.1056/NEJM199810223391703
https://doi.org/10.1152/ajplung.00146.2022
https://doi.org/10.1152/ajplung.00146.2022
https://doi.org/10.1183/09031936.00181608
https://doi.org/10.1183/09031936.00181608
https://doi.org/10.1164/rccm.201110-1849OC
https://doi.org/10.1016/j.pupt.2008.12.007
https://doi.org/10.1016/j.jaci.2004.03.034
https://doi.org/10.1016/j.chest.2019.08.1917
https://doi.org/10.3389/falgy.2023.1129840
https://www.frontiersin.org/journals/allergy
https://www.frontiersin.org/

	Editorial: Airway remodeling in asthma—what is new?
	Introduction
	Author contributions
	Conflict of interest
	Publisher's note
	References


