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ABSTRACT

Introduction: Type-2 Diabetes Mellitus
(type-2 DM) is associated with the incidence
of respiratory tract infections which is a risk
factor for Chronic Obstructive Pulmonary
Disease (COPD) exacerbations. Interleukin-
8 (IL-8) is one of inflammatory mediators
both in COPD exacerbation and pathogenesis
of type 2 DM.

Method: We conducted literature searched
in online database PUBMED and Google
Sholar, all study published since 2015 until
2024.

Conclusions: 1L-8 is a proinflammatory
cytokine that has been shown to play a role
in COPD because it triggers mucus
hypersecretion and bacterial colonization
which is risk factor for exacerbation of
COPD and causes adipose tissue dysfunction
in type 2 diabetes.

Keywords: COPD exacerbation; type-2 DM;
prevalence; I1L-8

1. INTRODUCTION

Chronic Obstructive Pulmonary Disease
(COPD) is a major cause of death and illness
worldwide which causes a significant
increase in the economic and social burden
on society.1 COPD is associated with several
comorbidities including cardiovascular and
cerebrovascular  diseases,  osteoporosis,
depression, lung cancer, and diabetes
mellitus. (DM). Comorbidities increase the
frequency of hospitalization for COPD
patients, thereby increasing the cost of care.2

2. ASSOCIATION OF COPD
EXACERBATION AND TYPE-2 DM
Seven studies conducted in this review article
report COPD exacerbations with type-2 DM
comorbidity. The population of exacerbating
COPD with comorbid type 2 DM varied in
each study as many as 14-18442 with a
prevalence of 21.79%-54.55%. This shows
that the incidence of comorbid type 2 DM in
COPD exacerbations is quite high.3*°
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Symptoms of COPD exacerbation are
characterized by an increased shortness of
breath, increased sputum production, and
changes in sputum color. Exacerbations
according to Anthonisen's criteria were
divided into three types. Type | or severe
exacerbation has all the symptoms of an

exacerbation, type Il or moderate
exacerbation has two of the symptoms of
exacerbation, and type Ill or mild

exacerbation has one of the symptoms of an
exacerbation plus an upper respiratory tract
infection of more than 5 days, unexplained
fever, increased cough, wheezing or an
increase in respiratory rate of more than 20%
of baseline or pulse rate of more than 20%.*
Several factors contribute to the association
between acute exacerbation of COPD and
type-2 DM and its complications. Lin et al
2021 reported that the use of high doses of
corticosteroids in the treatment of acute
exacerbations of COPD led to an increase in
the incidence and  progression  of
hyperglycemia.l In addition, type-2 DM can
increase the incidence of pulmonary
infections, which is a major risk factor for
acute exacerbations of COPD. stimulate
bacterial growth or stimulate bacterial
binding to the airway epithelium.

Philips et al (2003) in their study
demonstrated that local glucose
concentrations in human airway secretions
are usually very low.*2 However, when blood
glucose is raised above the threshold of 6.7-
9.7 mmol/l, glucose becomes detectable in
airway secretions. at a concentration of 1-11
mmol/I.>*3 Hyperglycemia associated with
high glucose levels in respiratory secretions
can predispose to respiratory tract infections
that trigger bacterial growth and impair local
innate immunity that suppresses the host's
response to infection.**

3. ROLE OF IL-8 IN COPD
EXACERBATION AND TYPE-2 DM
COMORSBIDITY

Exposure to cigarette smoke, harmful gases,
or particles for a long time can cause
complex pathological changes in the airways
and lung parenchyma, resulting in worsening

of respiratory function due to inflammation
of the lower airways, fibrosis of the airway
walls, smooth muscle hypertrophy, goblet
cell hyperplasia, mucus hypersecretion. and
lung parenchymal damage.*®

Inflammatory mediators that have been
shown to increase in COPD patients are
chemotactic factors that attract inflammatory
cells from the circulation in the form of lipid
mediators (leukotriene B4 which attracts
neutrophils and T lymphocytes), chemokines
(interleukin-8/IL-8 which attracts
neutrophils and monocytes, amplifying the
inflammatory process). and contribute to
systemic effects (proinflammatory cytokines
such as tumor necrosis factor-a, IL-B, and IL-
6) and growth factors that promote structural
changes (TGF-P leading to fibrosis in the
peripheral airways).!

Interleukin-8  (IL-8) is a powerful
incorporated neutrophil chemoattractant
belonging to the CXC family. IL-8 is one of
the mediators of the inflammatory response.
IL-8 is produced and released by bronchial
epithelial cells, monocytes, macrophages,
and neutrophils. The main function of IL-8 in
the activation and recruitment of neutrophils
to sites of infection or injury.16:17:18

The increase in serum IL-8 levels in COPD,
especially in the exacerbation phase, can be
influenced by many things, such as the
degree of obstruction, severity, and
comorbidities. Infectious conditions can
increase serum IL-8 levels. When there is an
increase in bacterial colonization, it causes
over-expression of adhesion molecules
which then results in increased neutrophil
adhesion and aggregation, increasing the
expression of neutrophil elastase, all of
which will trigger exacerbations.1%2

Zhang et al in 2018 found a positive
correlation between the serum level of IL-8,
and the serum levels of IL-6 and TNF-alfa.
IL-8 increased mucus secretion by increasing
the expression of genes encoding mucins
(MUC5AC and MUCB) and resulted in
airway smooth muscle contraction (22,23),
which  explains the lung function
deterioration in the current study of patients
with AECOPD. %
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Yusuf (2019) reported from 65 subjects with
COPD exacerbation, and 55 subjects with
bacterial colonization sputum cultures were
examined. The mean of IL-8 serum was
significantly higher in the group with
colonization than in the group without
colonization (197.7 vs 131.2) with (p<0.01).
The study shows a significant correlation
between bacterial colonization with high
serum IL-8 levels which play a role in the
inflammatory process of the lower airway
and an increase in the degree of pulmonary
obstruction.?°

Peripheral pulmonary inflammation in
COPD causes a spillover of proinflammatory
cytokines such as Tumor necrosis factor-a
(TNF-a), Nuclear factor kappa B (NF-xB),
Interleukin-1 beta(IL-1p), and Interleukin-6
(IL-6) and C-reactive protein (CRP) into the
systemic circulation. TNF-o and IL-6 block
insulin receptors, causing insulin resistance
and an increased risk of type-2 diabetes.®®
IL-8 is also a chemokine involved in
systemic inflammation and activation in
adipose tissue and may play an important
role in the pathogenesis of type-DM. IL-8
also causes infiltration of macrophages in
adipose tissue which data induces local and
systemic inflammation. 121

In type-2 DM patients, increased serum IL-8
levels correlated with higher IL-6 and TNF-
a. Higher IL-8 levels correlated with worse
glycemic control and with lower serum
concentration of adiponectin.21 Adipose
tissue acts as an endocrine organ and plays a
role in the immune system which secretes
many bioactive peptides that can affect
insulin action. Ultimately, these
inflammatory mediators lead to adipose
tissue dysfunction and insulin resistance.%20
Another possible link mechanism of COPD
with type-2 DM is hypoxia-induced insulin
resistance. Hypoxia stimulated HIF-1 o and -
2 o protein expression and inhibited insulin-
induced receptor and insulin receptor
substrate tyrosine phosphorylation. Hypoxia
dysregulates the expression of some
adipokines and proinflammatory cytokines
such as leptin, adiponectin, IL-1p, and IL-
6.22 Increased IL-8 concentration correlated

with higher IL-6, TNF-o0, fasting blood
glucose with lower adiponectin
concentrations.?®

4. CONCLUSION

TNF-, IL-1pB, IL-6, and CRP are released into
the systemic circulation in COPD and block
insulin receptors which then cause insulin
resistance. IL-8 is a proinflammatory
cytokine that has been shown to play a role
in COPD Dbecause it triggers mucus
hypersecretion and bacterial colonization
which is one of the risk factors for
exacerbations and causes adipose tissue
dysfunction in type 2 diabetes.

Therefore, the future study must investigate
the role of IL-8 and serum IL-8 levels in
exacerbating COPD patients with comorbid
type-2 DM for therapy and better patient
management.
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