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INTRODUCTION AND RATIONALE

Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity
and mortality worldwide (Zhang et al., 2014). It has been estimated that COPD occurs
in 4-10% of the population, but further increase in its prevalence can be predicted in
the coming decades (Pauwels and Rabe 2004; Lacoma et al., 2009; Berndt et al.,
2012). COPD is currently the fourth leading cause of death in the world, and is
projected to be the third by 2020 (Halvani et al., 2006; Moatassem et al., 2010;
Papatheodorou et al., 2010).

COPD is characterized by the presence of an airflow limitation that is not fully
reversible, and is usually progressive and associated with an abnormal inflammatory
response of the lungs to noxious particles or gases (Lacoma et al., 2009; Brashier and
Kodgule, 2012). Betaj-adrenergic agonists (f-agonists) are the most widely
bronchodilators used to treat airflow limitations associated with COPD. Inter-
individual variation in therapeutic responses to [,-agonists can be determined by
several factors, including the degree of baseline airflow limitation, smoking status,
age, and genetic factors (Hizawa et al., 2007; Al-Rubaish, 2011; Karam et al., 2013).

The reversibility of airflow limitations in response to a bronchodilator is an
important component of COPD. Therefore, the bronchodilator response (BDR) may be
a useful indicator, not only for assessing the clinical effect of treatment for COPD, but

also for predicting the clinical outcome and survival (Hizawa et al., 2007).

COPD represents a complex-trait disease with contributions of multiple genes
and environmental risk factors, especially smoking (Joos et al., 2003; Demeo et al.,
2006; Marson et al., 2012). The betay-adrenergic receptor (f,-AR) gene (ADRB2) is
located on chromosome 5031-32, a region that is genetically linked with functional
changes in the 3,-AR in the respiratory system (Kim et al., 2009; Al-Rubaish, 2011).

The B,-AR mediates the physiologic responses of the airways, including
bronchodilation, anti-inflammatory actions, mucociliary clearance, and vascular
endothelial permeability (Hizawa et al., 2007; Yang et al., 2007; Augusto et al., 2010;
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Introduction and rationale

Marson et al., 2012). Alterations in the ADRB2 gene have a significant physiologic
role in regulating responses to exogenous f,-agonists, and may also affect the
signaling and function of other receptors that control airway contractility such as

cholinergic receptors (Hizawa et al., 2007).

ADRB2 is a small gene without introns, consists of a single exon of 2015
nucleotides, which encodes a 413 amino acid protein (Augusto et al., 2010; Karam et
al., 2013). This gene has several natural genetic variants (polymorphisms).The most
frequent non-synonymous single nucleotide polymorphisms (SNPs) occur in the
coding region within the extracellular amino terminus of the receptor. The first SNP is
the change of adenine to guanine (A > G) at nucleotide 46 causes amino acid
substitution from arginine to glycine at codon 16 (Argl6Gly; rs1042713). The second
SNP is the change of cytosine to guanine (C > G) at nucleotide 79 results in the
substitution from glutamine to glutamic acid at codon 27 (GIn27Glu; rs1042714)
(Hesse and Eisenach, 2008; Augusto et al., 2010; Al-Rubaish, 2011; de Paiva et al.,
2014).

These polymorphisms have functional consequence on the adrenergic receptors
in vascular and bronchial smooth muscle (Fukui et al., 2006; Leineweber and
Heusch, 2009; Augusto et al., 2010). The possible clinical relevance of these coding
SNP in ADRB2 has been explored in a range of disorders including respiratory illness,
congestive heart failure, coronary heart disease, hypertension, cystic fibrosis, obesity,
diabetes, colorectal carcinoma, Graves' disease, rheumatoid arthritis, atopic dermatitis,
open-angle glaucoma, and polycystic ovary syndrome (Gope et al., 2005; Maxwell et
al., 2005; Inagaki et al., 2006; Kurabayashi et al., 2006; Chu et al., 2009).

Strong linkage disequilibrium (LD) exists between these SNPs, resulting in
common combination of polymorphisms (haplotypes): Gluy,; is almost always
associated with Gly,;s, whereas Gln,; is associated with either Argys or Glyg
(Leineweber and Heusch, 2009; Karam et al., 2013). Significant difference in the
distributions of these genotypes and haplotype structure of ADRB2 gene were noted in
different ethnic populations (Hegab et al., 2004; Maxwell et al., 2005; Hesse and

Eisenach, 2008). This genetic difference may explain some of the variability in
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disease manifestations and responses to treatment to the [3,-agonists in patients with
COPD (Xie et al., 1999; Hizawa et al., 2007; Al-Rubaish, 2011; Karam et al., 2013).

Only scarce data with inconsistent results are available on the role of the ADRB2
genotype in patients with COPD. In addition, data on allelic variation at this site
among Egyptian patients with COPD are limited. Thus, this study was needed to
unravel the potential importance of the ADRB2 genotype as a marker for COPD
susceptibility, and to know which polymorphism may influence disease prognosis and

response to treatment among Egyptian patients.
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Aim and objectives

AIM OF THE STUDY

The purpose of this study is to assess the genetic association between beta-
2 adrenergic receptor (ADRB2) gene polymorphisms and chronic obstructive

pulmonary disease among Egyptian patients.

STUDY QUESTIONS

1. Is the allelic frequency of ADRB2 gene polymorphism different between
COPD patients and healthy individuals?

2. Are ADRB2 genetic variants correlated with COPD phenotypes, especially
pulmonary function, and the bronchodilator response (BDR) to short-acting
beta,-agonist (SABA)?

HYPOTHESIS

The allelic frequency of ADRB2 gene in COPD patients is different from
that in healthy individuals, and is associated with the clinical outcome of the
disease as well as the BDR to SABA.
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