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Editorial on the Research Topic

Impact of system biology andmolecular medicine on themanagement of

complex immune mediated respiratory diseases, volume II

Complex Immune-Mediated Respiratory Diseases are highly complex and

heterogeneous inflammatory disorders, sharing a common organ-disease target which

is the lung, but including a broad clinical spectrum. The most frequent obstructive

respiratory diseases include bronchial asthma and, chronic obstructive pulmonary disease

(COPD). These disorders are characterized by airflow limitation, cough, dyspnea, chest

tightness, shortness of breath, and mucus production that could be caused by numerous

environmental agents, as well as, genetic, pharmacologic, physiologic, biological, or

immunologic mechanisms, which give rise to distinct phenotypes, with underlying

molecular mechanisms or endotypes that need to be understood. This great heterogeneity

translate to a lack of good therapeutic options for an important percentage of patients that

do not respond to standard treatments, who could receive relevant benefits by a precision

or personalized strategy, which requires new diagnostic and therapeutic approaches. Our

purpose in the second volume of this Research Topic was to collect the latest advances in

the molecular and clinical characterization of these complex diseases, in order to better

understand the underlying mechanisms and improve the overall management.

In this volume, five novelty works have been published: 4 original articles, 2 of them

related to severe asthma, and the other 2 regarding COPD. The fifth is a mini review

that summarizes the latest new advances about the T cell-mediated lung inflammation in

COVID-19 infection.

In regard to bronchial asthma studies, the two published articles pursue a better

understanding of underlying mechanisms of severe uncontrolled asthma, thus searching

for cellular and molecular pathways involved in the pathobiology of asthmatic endotypes

that do not respond to standard asthma treatments and remain uncontrolled, thereby being

responsible for exacerbations and hospitalizations every year.
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Asthma is a common, chronic respiratory disease, defined as

“a heterogeneous disease, usually characterized by chronic airway

inflammation” by the Global Initiative of Asthma (1). Despite its

clinical heterogeneity, allergic mechanisms have been implicated

in 50–80% of asthmatic patients and in ∼50% of severe asthma

cases (2, 3). Such considerations explain why there are several

new biological treatments mainly directed against this subtype

of inflammation (type 2 inflammation). Overall, treatment for

asthmatic patients is complex and there is not an asthma cure,

but in a large majority of patients multiple combinations of

inhaled corticosteroids, short- and long-acting bronchodilators,

leukotriene modifiers and anticholinergics provide a satisfactory

disease control. In more severe asthma phenotypes, new biological

therapies can be used with good clinical results. However, there is

still a group of patients who do not respond to any treatment and

remain uncontrolled, thus experiencing a very low quality of life.

Indeed, these patients are both allergic and non-allergic subjects.

In this Research Topic, Delgado Dolset et al. published a

work where they analyzed the implication of allergy in the

uncontrolled severe asthmatic phenotype. In particular, they used

a very interesting metabolomic research strategy, applied to

the sera from two kinds of patients with uncontrolled severe

asthma, such as uncontrolled house dust mite-allergic asthma

(UCA) and uncontrolled, non-allergic asthma (UCNA) patients.

Their results show important metabolic differences between UCA

and UCNA patients, mainly concerning an increase in a set of

lysophosphocholines (LPCs) associated to the phospholipase A2

(PLA2) pathway, together with a decrease in palmitoleylcarnitine,

that points to the arachidonic acid (AA) pathway. They conclude

that allergy induces the activation of specific inflammatory

pathways, including the AA pathway, along with a dysregulation of

LPC mediators, which supports its implication in the uncontrolled

asthma phenotype. However, in the non-allergic severe asthmatic

patients the authors did not find clear therapeutic targets, thereby

concluding that it is necessary to carry out more studies in these

patients needing more specific therapeutic tools.

The next work analyzes other unsolved questions in asthma,

namely why there is a poor response to glucocorticoid (GC) therapy

in ∼10% of asthmatic patients (4–7). Hu et al. continued to

investigate along the track of previous works reporting that GC-

induced transcript 1 (GLCCI1) deficiency in a model of asthma

mice led to GC resistance by the decrease of glucocorticoid receptor

(GR) expression (8). In this further study, the authors extensively

explored the function of GLCCI1 expressed by airway epithelial

cells in regulating GC responses via the GR-glucocorticoid receptor

interacting protein 1 (GRIP1) pathway and in an Ovalbumin

(OVA)-induced asthma model. Also was studied the function of

interferon regulatory factor (IRF) familymembers (IRF1 and IRF3),

competing with GR for GRIP1 binding under GLCCI1-deficient

conditions. Their results, obtained using appropriate experimental

approaches (animal model and human cellular assays), were

consistent with the idea that the loss of GLCCI1 expression leads

to GC insensitivity through down-regulation of the GR-GRIP1

pathway. This change is associated with enhanced interactions

between IRF1 and IRF3 with GRIP1 in asthma. Such data could

explain, at least in part, the loss of corticosteroid efficacy in

severe uncontrolled asthma. Moreover, these authors found that

GLCCI1 deficiency upregulated the chemokines CCL4 and CCL7,

thus leading to decreased steroid responsiveness. Taken together,

these results suggest that the chemokine production induced by

the GLCCI1 deficiency can be attributed to the GRIP1 pathway,

and in author’s opinion this finding might address interesting

future research.

In summary, both works, published byDelgadoDolset et al. and

Hu et al. through very different experimental approaches, give new

molecular insights, potentially useful to improve the management

of severe uncontrolled asthma.

Next, two COPD-related works have been included in this

Topic. COPD affects 384 million people worldwide and is the

third leading cause of death globally (9). Like asthma, COPD

is a heterogeneous respiratory syndrome with two main disease

phenotypes, i.e., chronic obstructive bronchitis and pulmonary

emphysema (10–12), but with different inflammatory endotypes

(13) that need to be further understood. Here, Burke et al.

explored for the first time the predictive ability of extracellular

vesicles (EV) miRNA from the lungs of patients with COPD

[by studying broncoalveolar lavage fluid (BALF)], to discriminate

mild COPD patients from healthy controls subjects, and evaluated

their relationship with inflammatory endotypes. Their work

identified five upregulated and three downregulated miRNA in

COPD BALF EVs. Also, a correlation of two specific miRNA

with inflammatory cell numbers was found in COPD. These

findings suggest the diagnostic potential of specific lung derived

EV miRNA, even in mild COPD and, pointing to a role in

defining inflammatory endotypes, which could be useful for

treatments stratification.

Another essential unsolved question in COPD management

is to understand and prevent COPD exacerbations, which are

the leading causes of hospitalization, and significantly contribute

to morbidity and mortality. Here, Guo-Parke et al. address

one of the major causes of exacerbations in COPD patients,

namely the human rhinovirus (HRV) infection. They analyzed the

pathological changes induced in bronchial epithelial cells after HRV

infection, by assessing barrier integrity and inflammatory response

in bronchial epithelium cells from patients with severe COPD

after virus infection, compared with healthy control subjects. The

results showed important differences between COPD and healthy

controls. Although HRV infection compromised the tight junction

integrity in both kinds of cultures, there was heightened disruption

in COPD cultures. HRV induced more pathological changes

(sloughing, apoptosis and mucus hypersecretion) in epithelial cells

from COPD patients than in healthy control epithelial cells. A

Th1/Th2 imbalance and strong interferon and pro-inflammatory

cytokine responses were also observed in infected-cells from

COPD patients. They conclude that the susceptibility from severe

COPD patients to respiratory virus-induced exacerbations is

mainly due to molecular changes in host airway epithelium

and the preexisting inflammatory environment, rather than viral

replication per se. They suggest that COPD inflammation and

defects in host differentiation profiles may provide potential

therapeutic targets for prevention and management of severe

COPD exacerbations.

Finally, Shakiba et al. published a review of the role of T-cells

resident in the lung of COVID-19 patients, thus focusing on the
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reported T cell phenotypes in mild, moderate, and severe COVID-

19. In particular, these authors assessed lung inflammation,

reviewing the implication of T cells in the disease course and

protection. They conclude that T cells in the lung have a dual role

during COVID-19, with a more coordinated/protective response

in mild/moderate disease, and a dysfunctional/tissue-damaging

response in severe disease. They also remark the importance

of the other immune cell types, especially lung neutrophils and

macrophages, thereby disclosing a dysfunctional response in severe

COVID-19, which contributed to extensive tissue damage and

fibrosis. Finally, they highlighted the need to study more in

depth several aspects of T cell after infection or vaccination

(i.e., function, activation, T cell monitoring, and dynamics of

TCR repertoire of SARS-CoV-2 specific T cells), as well as

to better elucidate the role of T cells in the pathophysiology

of long-COVID.

In summary, this Research Topic describes important advances

in the understanding of the molecular complexity underpinning

widespread respiratory diseases such as asthma and COPD. Similar

to the first volume, this second one reflects the high complexity of

respiratory diseases and the many efforts, sustained from different

points of view that are needed to improve the management of

such disorders, which affect a high number of subjects around the

world. We express many thanks to the authors and researchers

who have contributed to this Topic, and we also hope that this

issue will help readers to understand the extent to which efforts

in this field are needed in order to provide a better quality of life

to patients.

Author contributions

BC and GP wrote and reviewed the manuscript. All authors

contributed to the article and approved the submitted version.

Funding

This work was supported by research grant PI20/00903

cofunded by FEDER, CIBERES (ISCIII, 0013), and RETIC

(RD09/0076/00101) from the Fondo de Investigación Sanitaria

(Ministerio de Sanidad y Consumo, Spain).

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

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.

References

1. GINA. Global Initiative for Asthma. Global Strategy for Asthma Management and
Prevention. (2021). Available online at: http://www.ginasthma.org/ (accessed April 26,
2023).

2. D’AmatoG, Stanziola A, Sanduzzi A, Liccardi G, Salzillo A, Vitale C, et al. Treating
severe allergic asthma with anti-IgE monoclonal antibody (omalizumab): a review.
Multidiscip Respir Med. (2014) 9:23. doi: 10.1186/2049-6958-9-23

3. Holgate ST. Stratified approaches to the treatment of asthma. Br J Clin Pharmacol.
(2013) 76:277–91. doi: 10.1111/bcp.12036

4. Fajt ML, Wenzel SE. Development of new therapies for severe asthma. Allergy
Asthma Immunol Res. (2017) 9:3–14. doi: 10.4168/aair.2017.9.1.3

5. Peters SP, Jones CA, Haselkorn T, Mink DR, Valacer DJ, Weiss ST. Real world
evaluation of asthma control and treatment (REACT): findings from a national web-
based survey. J Allergy Clin Immunol. (2007) 119:1454–61. doi: 10.1016/j.jaci.2007.0
3.022

6. ShawDE, Sousa AR, Fowler SJ, Fleming LJ, Roberts G, Corfield J, et al. Clinical and
inflammatory characteristics of the European UBIOPRED adult severe asthma cohort.
Eur Respir J. (2015) 46:1308–21. doi: 10.1183/13993003.00779-2015

7. Bousquet J, Khaltaev N, Cruz A, Yorgancioglu A, Chuchalin A. International
European Respiratory Society/American Thoracic Society guidelines on severe asthma.
Eur Respir J. (2014) 44:1378–9. doi: 10.1183/09031936.00102714

8. Hu CP, Xun QF, Li XZ, Hu XY, Qin L, He RX, et al. Effects of glucocortico induced
transcript 1 gene deficiency on glucocorticoid activation in asthmatic mice. Chin Med
J. (2018) 131:2817–26. doi: 10.4103/0366-6999.246061

9. World Health Organization. Global Health Estimates 2020: Deaths by Cause, Age,
Sex, by Country and by Region, 2000-2019. Geneva: World Health Organization (2020).

10. Barnes PJ. Cellular and molecular mechanisms of asthma and COPD. Clin Sci.
(2017) 131:1541–58. doi: 10.1042/CS20160487

11. Barnes PJ. COPD 2020: new directions needed. Am J Physiol Lung Cell Mol
Physiol. (2020) 319:L884–6. doi: 10.1152/ajplung.00473.2020

12. Mannino DM, Buist AS. Global burden of COPD: risk factors, prevalence, and
future trends. Lancet. (2007) 370:765–73. doi: 10.1016/S0140-6736(07)61380-4

13. Barnes PJ. Inflammatory mechanisms in patients with chronic
obstructive pulmonary disease. J Allergy Clin Immunol. (2016) 138:16–
27. doi: 10.1016/j.jaci.2016.05.011

Frontiers inMedicine 03 frontiersin.org

https://doi.org/10.3389/fmed.2023.1187941
http://www.ginasthma.org/
https://doi.org/10.1186/2049-6958-9-23
https://doi.org/10.1111/bcp.12036
https://doi.org/10.4168/aair.2017.9.1.3
https://doi.org/10.1016/j.jaci.2007.03.022
https://doi.org/10.1183/13993003.00779-2015
https://doi.org/10.1183/09031936.00102714
https://doi.org/10.4103/0366-6999.246061
https://doi.org/10.1042/CS20160487
https://doi.org/10.1152/ajplung.00473.2020
https://doi.org/10.1016/S0140-6736(07)61380-4
https://doi.org/10.1016/j.jaci.2016.05.011
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Editorial: Impact of system biology and molecular medicine on the management of complex immune mediated respiratory diseases, volume II
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


