Commentary

The role of genetics in asthma development and
management

Joanna Christie’

DESCRIPTION

Asthma is a chronic respiratory condition characterized
by inflammation and narrowing of the airways, leading
to recurrent episodes of wheezing, breathlessness, chest
tightness, and coughing. Affecting people of all ages,
asthma is one of the most common chronic diseases
worldwide, with significant impacts on quality of life,
healthcare costs, and mortality rates. The condition is
particularly concerning in children, though it can persist
into adulthood and even develop later in life. This article
provides an in-depth look at asthma, covering its causes,
symptoms, diagnosis, treatment, and management. Asthma
is primarily an inflammatory disease of the airways, where
the bronchial tubes become inflamed and narrowed,
often in response to specific triggers. The underlying
pathology involves a complex interaction between
genetic predisposition and environmental factors. In
asthmatic individuals, the airways are in a constant state of
inflammation, which is exacerbated by exposure to triggers
such as allergens, pollutants, or respiratory infections. This
chronic inflammation leads to hyper responsiveness of the
airways, making them more susceptible to narrowing and
obstruction. Inresponseto triggers, themusclessurrounding
the airways constrict, leading to bronchoconstriction. This
narrowing of the airways restricts airflow and results
in the classic symptoms of asthma, including wheezing
and difficulty breathing. In addition to inflammation and
bronchoconstriction, excessive mucus production further
obstructs the airways. The thickened mucus can clog the
bronchial tubes, making it even more difficult for air to
pass through. Over time, chronic inflammation can lead
to structural changes in the airways, known as airway
remodelling. This includes thickening of the airway walls,
increased smooth muscle mass, and fibrosis, which can
make asthma more severe and less responsive to treatment.
Asthma is a multifactorial disease with a variety of causes
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and risk factors that contribute to its development and
progression. These factors can be broadly categorized
into genetic predisposition and environmental influences.
A family history of asthma or other allergic conditions
(such as eczema or hay fever) increases the likelihood of
developing asthma. Specific genetic variations have been
identified that influence the immune system and airway
function, making certain individuals more susceptible
to asthma. Environmental exposures play a crucial role
in both the development and exacerbation of asthma.
Common allergens such as pollen, dust mites, mold, and
pet dander can trigger asthma symptoms in sensitive
individuals. Exposure to air pollutants, including tobacco
smoke, vehicle emissions, and industrial pollutants, can
irritate the airways and contribute to the onset of asthma.
Certain occupations, particularly those involving
exposure to dust, chemicals, or fumes, can increase the
risk of developing asthma. Viral respiratory infections,
especially in early childhood, canlead to the development
of asthma. Respiratory Syncytial Virus (RSV) and
rhinovirus are particularly implicated. Obesity, physical
inactivity, and poor diet have been associated with an
increased risk of asthma. Additionally, stress and anxiety
can exacerbate asthma symptoms. Gender, age, and
race/ethnicity can also influence the risk of developing
asthma. For example, asthma is more common in boys
during childhood but tends to be more prevalent in
women during adulthood. Asthma symptoms can
vary in frequency and severity, ranging from mild and
intermittent to severe and persistent.
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