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Abstract

Chronic obstructive pulmonary disease (COPD) is characterized by deregulated chronic inflammation of the airways and persistent airflow
obstruction, leading to emphysematous destruction of lung tissue and declining pulmonary function. There is a raise in infiltrated inflammatory
cells in the lungs of COPD patients. Many processes are involved including damaged repair process that accelerates the development of the disease.
Inflammatory mediators and dysfunctional airway smooth muscle (ASM) also play a role in COPD. Proteases and growth factors triggered by
infectious pathogens, air pollution or second-hand smoke involved in the development of local and systemic immune response are upregulated
during exacerbations. The role of innate immunity in COPD pathogenesis has been implicated in acute exacerbation that together with elevated
interleukin (IL) 1-like cytokines suggests that inflammasomes play a role in the pathogenesis of COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a pathological
disorder characterized by deregulated chronic inflammation of
the airways and persistent airflow obstruction [1,2], which lead
to emphysematous destruction of lung tissue and deterioration of
the pulmonary function [3]. The characteristics of COPD include
infiltration of neutrophils, macrophages, B and T lymphocytes, and
dendritic cells that release inflammatory cytokines, proteases, and
growth factors responsible for the structural changes in the lung. It
also comprises mucociliary dysfunction, apoptosis, and structural
changes in the airways causing emphysema, and extrapulmonary
systemic effects [4], with a calculated prevalence of 10% in over
forty years old adults. Clinical features of COPD include persistent
pulmonary inflammation,
bronchitis, emphysema and loss of alveolar tissue. Conventional
therapies work only as palliative treatments. Respiratory
infections increase of cardiovascular risk, lung cancer, pulmonary
hypertension, and depression are some of the most common
complications caused by this disorder. COPD is a significant leading

obstructive bronchiolitis, chronic

cause of deaths worldwide, and by 2020, it is expected to be the
third leading cause of deaths worldwide [5]. Cigarette smoking is
the major etiologic and risk factor for COPD [6]. Aging is considered
a critical factor in the development of COPD [7]. It's been shown that

the incidence of COPD increases with aging, with a peak observed in
patients aged 65-74 years [8,9].

The pathogenesis of COPD remains largely unclear. It is known
that emphysema is characterized by the presence of humoral and
cellular autoimmune responses against elastin [10], and bronchial
smooth muscle cell hyperplasia [11], showing evidence for a
role of autoimmunity in COPD pathogenesis, with a prominent
role of inflammation. Dysregulated inflammation, dysfunction
in airway smooth muscle (ASM), imbalance in the proteolysis/
antiproteolysis equilibrium and in the repair process, and different
epigenetic mechanisms -including DNA methylation, decreased
levels of histone deacetylases and reduced microRNAs levels—
are mechanisms that contribute to COPD pathophysiology [12].
Inflammatory cells influence cell destruction, hyperplasia of
smooth muscle cells, and subepithelial fibrosis seen in COPD. It has
been hypothesized that inflammatory cells infiltrate the bronchial
mucosa and lung parenchyma in COPD lungs, affecting the airway
destruction and remodeling by secreting enzymes and inflammatory
cytokines or by indirect interference regulating other cellular
functions [13], promoting tissue damage and reconstruction.
However, the mechanism of participation of different inflammatory
mediators is not completely known. Currently, no good biomarkers
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of remodeling are available, and imaging techniques are not
sensitive enough to directly visualize the remodeling changes in the
airways.

Cytokines have a controversial and sometimes opposite role
in COPD; the elimination of a single one may further deregulate
the inflammatory process. Cells and mediators of immunity, and
reactive oxygen species (ROS) also contribute to inflammation
[14]. Innate and adaptive immune systems are involved in the
development of chronic inflammation leading to COPD. The role
of innate immunity in COPD pathogenesis has been implicated in
the induction and acute exacerbation [15,16], with Interleukin
(IL) 1-like cytokines increased in COPD patients suggesting the
role of inflammasomes -intracellular multiproteines complexes
that activates proinflammatory caspases- in the pathogenesis of
COPD that lead to the production of IL-1f3 and IL-18 in response
to pathogenesis [15,16]. Innate immune cells recognize microbial
pathogens or damage-associated molecular patterns or recognition
of innate immune cells,
through several families of pattern recognition receptors (PRRs)
expressed in innate immune cells, including Toll-like receptors
(TLRs), nucleotide-binding domain leucine-rich repeat-containing
receptors (NLRs), C-type lectin receptors, and RIG-I-like receptors
[15,16]. TLRs are expressed on alveolar macrophages, lymphocytes,
dendritic cells, and bronchial epithelial cells [15,16].

which activate the inflammasome

COPD exacerbations are defined as sustained worsening of
a patient’s condition associated with respiratory -dyspnea and
productive cough- and non-respiratory -fatigue and malaise-
symptoms [17] beyond normal day-to-day variations that is acute
in onset. Several biomarkers of inflammation can help to identify
exacerbations most likely to respond to oral corticosteroids and
antibiotics, and patients with a frequent exacerbation phenotype,
which requires a preventative treatment [18]. While mild
exacerbations can be managed with inhaled bronchodilators,
for worsening symptoms, while moderate exacerbations need
treatment with antibiotics and/or corticosteroids, and severe
exacerbations require hospitalization [17]. The heterogeneity
in COPD clinical manifestations, outcomes, and responses to
treatment [19] is useful to classify COPD into specific phenotypes.
Many exacerbations of COPD involve bacterial or viral respiratory
infections [20]. Accelerated cell senescence and insufficient
autophagy -significantly deregulated in the cells from COPD
patients- increase the accumulation of damaged cells [21]. Cellular
senescence has been widely implicated in the pathogenesis of
COPD, presumably by impairing cell repopulation and by aberrant
cytokine in the secretory
phenotype. Autophagy is a process of lysosomal self-degradation
that maintains a homeostatic balance between the synthesis,
degradation, and recycling of cellular proteins.

secretion senescence-associated

Peripheral blood eosinophil count was shown to be a valid
biomarker for sputum eosinophil-associated exacerbations
[22]. Patients with COPD and evidence of eosinophilic airway
[23].
C-reactive protein (CRP) is another potentially useful biomarker for
predicting which exacerbations may benefit from antibiotic therapy

inflammation respond well to corticosteroid therapy
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and for selecting those that might resolve without antibiotic
intervention [24]. Procalcitonin may not be sufficiently sensitive
for use as a biomarker for response to antibiotics in patients with
COPD exacerbations [24]. Therefore, the use of CRP as a biomarker
could help to avoid unnecessary use of antibiotic therapy that can
lead to adverse effects and development of bacterial resistance [25].
In addition to bronchodilators, macrolide azithromycin, taken daily
for 1 year in addition to usual therapy, demonstrated a significant
reduction in the risk of exacerbations in patients with COPD at
increased risk of exacerbation [26]. Furthermore, there is evidence
that pneumococcal and annual influenza vaccinations reduce the
risk of exacerbation and hospitalization in patients with COPD [27-
29]. Other mechanisms further upregulated during exacerbations
-triggered by infectious pathogens, air pollution or second-hand
smoke- include amplification of inflammatory process.

Conclusion

Inflammation plays a key role in the development of COPD.
Other mechanisms such as senescence, autophagy or repair process
are dysregulated in COPD. Despite all the current knowledge, there
is still a long way to go to further unveil the pathogenesis of COPD,
and find useful biomarkers for diagnosis, response to treatments
and outcome.
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