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Abstract

Pulmonary diseases are very common worldwide and have high mortality and morbidity rates. When we
look at the pathogenetic processes of these diseases, it is seen that the natural and adaptive immune
response plays an important role. As in many diseases, immune modulatory therapy is the current treatment
approach in pulmonary diseases. In our article, we aimed to take a quick look at the immune system in

common pulmonary diseases.
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Introduction

Pulmonary diseases such as chronic obstructive
pulmonary disease (COPD), and asthma, are very
common lung diseases all over the world but
unfortunately, we don’t have any curative treatment
options for these diseases. The treatment that we
use, targets symptom control. Lung cancer is the
second most common cancer in the world. Lung
cancer ranks first among cancer-related deaths [1].
Treatment of diseases is possible with the correct
understanding of pathophysiological processes.
When we look at the pathophysiological processes
of lung disease, immune system elements also
stand out. In our article, we aim to discuss the role of
the immune system in common lung diseases.

COPD is the third most common cause of death in
the world. It progresses with symptoms such as
dyspnea, cough, and sputum that increase with
exertion, especially as a result of damage to the
airways caused by cigarette smoke and air pollution.
COPD; is a heterogeneous and often progressive
disease in which airway inflammation such as
bronchitis and bronchiolitis or alveolar damage
resulting in emphysema is seen [2]. Respiratory tract
infections are more common in these patients than
in the normal population. Infections play an
important role in disease pathogenesis and
progression. However, the mechanisms involved
have not been fully elucidated. COPD pathogens

such as Haemophilus influenza, Moraxella
catarrhalis, and Streptococcus pneumonia are
strongly associated with acute exacerbations of
COPD. 1t is thought that the colonization of these
pathogens in stable COPD patients causes the
continuity of the harmful immune response in the
pathogenesis of COPD [3]. Bronchial biopsies show
an increased number of macrophages, neutrophils,
T and B lymphocytes, and dendritic cells in the small
airways of stable COPD patients [4]. The dominant
cell type differs according to the stage of the
disease. Especially neutrophil and B lymphocyte
counts are significantly increased in advanced
COPD patients [5]. The first immune response of the
lung to cigarette smoke and harmful gases is
mediated by alveolar epithelial cells, dendritic cells,
and alveolar macrophages. The local immune
response is enhanced by a variety of secreted
cytokines, chemokines, and proteases. It has been
shown that NF-kB activation may be responsible for
the increased expression of proinflammatory
cytokines such as IL-1, IL-6, IL-8, MCP-1, TNF-q,
and ICAM-1 in COPD [6]. In addition, some studies
have shown high expression of Thl7-related
cytokines in the lower respiratory tract of moderate
and severe COPD patients (IL-17, IL-22) and it has
been concluded that this plays a role in the
maintenance of neutrophils [7].
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Asthma is a very common chronic pulmonary
disease with variable airway limitation and
exacerbated by allergens, exercise, irritant gases, or
air change [8]. The relationship between asthma and
the immune system has been investigated for a long
time. However, the relationship between the
pathogenesis of asthma and the immune system has
not been fully clarified. Although it is known that Th-2
cells and cytokines such as IL-4, IL-5, IL-13, and Ig-
E are closely related to asthma, studies have shown
that neutrophils are dominant in a group of asthmatic
patients. This group, which is called the group with
low type-2 inflammation, is closely related to obesity
and is unresponsive to steroid treatment [9]. In
addition, it has been understood in some studies that
the lung epithelium is not just a set of cells that act
as a barrier but also acts as an orchestra conductor
that provides the formation of the immune response
against external stimuli. It has been observed that
the expression of pattern-recognizing receptors such
as TLR, NOD-like receptors, and RIG-like receptors
from the lung epithelium play a role in shaping the
immune response [9-10].

Immune treatment options for asthma patients have
been applicable in the last 10 years. Anti-lg-E
(omalizumab), anti-IL-5 (mepolizumab), IL-5 receptor

antagonist (benralizumab), and IL-4 receptor
antagonist (dupilumab) are effective treatment
options in selected patients who cannot be

controlled despite high-dose inhaled or systemic
steroid treatments [8].

The relationship between the immune system and
cancer has been a subject that has been widely
discussed in the last hundred years. The possibility
of treatment of malignant diseases by immune
modulation is very valuable for the scientific world.
Two researchers, Burnet and Thomas, put forward
the view that the development of cancer is prevented
by the adaptive immune response in people with a
healthy immune system. In the first studies, this
thesis was supported at a low rate, but the place of
IFN-gamma in the immunological rejection of planted
cancer cells was demonstrated by conducting animal
studies in which genetic-based immunodeficiency
was created. In addition, the role of T cells, B cells,
and NK cells in the prevention of cancer
development has been clarified. Today, it is known
that the protective role of the immune system in the
development of cancer occurs in 3 ways. The first of
these is to prevent the development of virus-based
cancers (such as a cervical cancer-HPV
relationship) by protecting against viral infections.
The second is to eliminate pathogens and prevent

mediators that will emerge through the inflammatory
process from playing a role in tumor development.
The third way, for which we still do not have enough
data and research are intensified, is that the innate
and adaptive immune response recognizes tumor
antigens and eliminates cancer cells [11]. These
ways, which try to explain the relationship between
the immune system and malignant diseases, form
the basis for the idea of a 'cancer vaccine', as well
as new treatment options for malignant diseases
besides surgery, chemotherapy, and radiotherapy.
Many researchers look at lung cancer from this
perspective. Similar to other cancer types, it has
been shown that local immune responses are
decreased in lung cancer. It is known that especially
antigen-presenting cells (APC and T cells) are
decreased [12].

Conclusion

It is clear that lung diseases are an important cause
of mortality and morbidity worldwide. Like many
chronic diseases, it is closely related to quality of life
and workforce. The development of -curative
treatments is possible with a good knowledge of the
pathogenetic processes of diseases. The role of the
immune system in the pathogenetic processes of
pulmonary diseases is substantial. The collaboration
of immunology and pulmonology will open new
horizons in many stages from diagnosis to
treatment.
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