@ ’ACADEMIC

Asthma Pathophysiology, Symptoms,
Triggers, and Treatment

Posted on October 11, 2022

View this essay online:
https://academic-master.com/asthma-pathophysiology/

Introduction

Asthma is a heterogeneous chronic respiratory disease characterized by variable respiratory
symptoms and variable expiratory airflow limitation. The airways become inflamed and
hyperresponsive, and episodes of smooth-muscle contraction, swelling, and mucus production can
narrow the passages through which air moves. Typical symptoms include wheeze, shortness of
breath, chest tightness, and cough. Their intensity can change over time and may worsen at night,
during exercise, after viral infection, or following exposure to allergens and irritants. Asthma should
not be reduced to a simple division between “allergic” and “non-allergic” disease because patients
can have different inflammatory pathways, triggers, ages of onset, comorbidities, and treatment
responses. Modern management therefore combines confirmation of the diagnosis, assessment of
current control and future risk, inhaled-corticosteroid-containing treatment, correct inhaler technique,
personalized trigger management, and a written action plan (Global Initiative for Asthma [GINA],
2026).

Pathophysiology and Asthma Phenotypes

Air moves through the trachea into progressively smaller bronchi and bronchioles. Airway caliber is
influenced by smooth muscle, autonomic nerves, inflammatory mediators, mucus, and the
mechanical pull of surrounding lung tissue. In asthma, susceptible airways respond excessively to
stimuli. Smooth muscle contracts, the airway lining swells, and mucus can obstruct smaller passages.
The resulting resistance is especially important during exhalation, when intrathoracic airways
naturally narrow. Airflow limitation is often reversible spontaneously or with treatment, but persistent
inflammation can contribute to airway remodeling involving smooth-muscle enlargement, changes
beneath the epithelium, mucus-gland enlargement, and altered blood vessels. These structural
changes may make obstruction less completely reversible in some patients.

Many patients have Type 2 inflammation involving T-helper-2 cells, type-2 innate lymphoid cells,
eosinophils, mast cells, immunoglobulin E, and cytokines such as interleukin-4, interleukin-5, and
interleukin-13. Allergic asthma often involves sensitization to specific allergens, followed by immune
activation on re-exposure. Other patients have eosinophilic disease without obvious allergy,
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neutrophilic or mixed inflammatory patterns, obesity-associated asthma, aspirin-exacerbated
respiratory disease, occupational asthma, or childhood-onset disease with different combinations of
risk factors. These categories can overlap, which is why one label rarely explains every episode or
predicts every treatment response.

Genetics contribute to susceptibility, but there is no single “asthma gene.” Many variants affect
immune regulation, epithelial barriers, lung development, and response to environmental exposures.
Family history increases risk without making disease inevitable. Tobacco smoke, air pollution,
respiratory infections, allergens, housing conditions, workplace substances, and socioeconomic
conditions can interact with genetic susceptibility. Work-related asthma is especially important
because hundreds of workplace substances have been identified as potential causes or aggravators,
including isocyanates, flour dust, wood dust, cleaning agents, metals, and animal proteins (National
Institute for Occupational Safety and Health [NIOSH], 2026).

Triggers, Symptoms, and Diagnosis

A trigger is an exposure or condition that provokes symptoms in a person who already has asthma; it
is not necessarily the original cause of the disease. Common triggers include respiratory viruses,
exercise, cold or dry air, smoke, wildfire pollution, dust mites, animal allergens, cockroach particles,
mold, pollen, and occupational irritants. Strong odors and cleaning sprays affect some people but
should not be treated as universal prohibitions. Certain medications can also worsen symptoms. Non-
selective beta-blockers may provoke bronchoconstriction, while aspirin and other nonsteroidal anti-
inflammatory drugs can trigger serious reactions in people with aspirin-exacerbated respiratory
disease. Food allergy can coexist with asthma and increases risk during anaphylaxis, but ordinary
foods do not cause most chronic asthma.

Typical symptoms are recurrent wheeze, cough, breathlessness, and chest tightness, with variability
across time and circumstance. Severe exacerbations can cause difficulty speaking in full sentences,
marked breathlessness, use of accessory muscles, agitation, drowsiness, cyanosis, or a “silent chest”
with very little air movement. These are emergency signs rather than routine features. Exercise
should not usually be avoided because of asthma. Symptoms during activity may indicate inadequate
control, poor conditioning, an alternative diagnosis, or exercise-induced bronchoconstriction. With
appropriate management, people with asthma can participate fully in sport and normal daily activity.

Diagnosis should be confirmed when possible before long-term treatment is established. A compatible
history of variable respiratory symptoms is combined with objective evidence of variable expiratory
airflow limitation. Spirometry may show obstruction that improves after a bronchodilator, while other
evidence can include peak-flow variability, improvement after anti-inflammatory treatment, exercise
or bronchial challenge testing, or selected biomarkers such as fractional exhaled nitric oxide and
blood eosinophils. Biomarkers can support the identification of Type 2 inflammation but do not prove
asthma by themselves. Alternative diagnoses include chronic obstructive pulmonary disease,
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inducible laryngeal obstruction, bronchiectasis, heart disease, infection, anxiety-related dysfunctional
breathing, and foreign-body aspiration.

Assessing Control and Future Risk

Current symptoms and future risk are related but not identical. A patient may report few daily
symptoms yet remain at increased risk because of a previous severe exacerbation, low lung function,
frequent reliever use, smoking, poor adherence to anti-inflammatory therapy, incorrect inhaler
technique, pregnancy, food allergy, or elevated inflammatory markers. Assessment therefore includes
daytime and nighttime symptoms, activity limitation, reliever use, exacerbation history, lung function,
comorbidities, triggers, access to treatment, and barriers to adherence. Clinicians should check
inhaler technique and actual medication use before assuming that the prescribed regimen has failed.

Social and environmental conditions also influence control. Medication cost, housing quality, mold,
occupational exposure, air pollution, tobacco smoke, access to primary and specialist care, and the
ability to obtain refills can all affect outcomes. Shared decision-making is useful because treatment
can only work when a patient can afford, obtain, understand, and correctly use the selected device.
Broad environmental restrictions should not be imposed without evidence that a particular exposure
matters for that individual. Personalized assessment is more effective than a generic list of things
every person with asthma should avoid.

Treatment and Exacerbation Management

Current GINA guidance recommends inhaled-corticosteroid-containing treatment for adults,
adolescents, and children rather than reliance on a short-acting beta-agonist alone. Inhaled
corticosteroids reduce airway inflammation and substantially lower the risk of severe exacerbations,
hospitalization, and asthma-related death. For many adults and adolescents, the preferred approach
uses low-dose inhaled corticosteroid-formoterol as a reliever, with maintenance treatment added
according to symptom burden and risk. Alternative regimens may use daily inhaled corticosteroid or
an inhaled corticosteroid-long-acting beta-agonist combination with an appropriate reliever. The
exact plan varies according to age, regulatory approval, availability, cost, disease severity, and
clinician assessment (GINA, 2026).

Short-acting beta-agonists such as albuterol rapidly relax airway smooth muscle but do not treat the
underlying inflammation. Frequent use is a warning sign of poor control and higher risk. Long-acting
beta-agonists should not be used without inhaled corticosteroid therapy in asthma. For patients
whose disease remains uncontrolled after diagnosis, technique, adherence, exposures, and
comorbidities have been reviewed, additional options can include long-acting muscarinic antagonists,
leukotriene-receptor antagonists, and specialist-directed biologic therapy targeting IgE, interleukin-5
pathways, interleukin-4 receptor pathways, thymic stromal lymphopoietin, or related mechanisms.
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Severe asthma should be distinguished from difficult-to-treat asthma caused by misdiagnosis, poor
technique, nonadherence, or ongoing exposure.

A written asthma action plan should explain how to recognize worsening disease, use reliever and
controller treatment according to the prescribed regimen, and seek urgent care. Severe
exacerbations require prompt medical assessment. Treatment may include repeated inhaled
bronchodilator, oxygen when hypoxemia is present, systemic corticosteroids, and other measures
according to severity. Antibiotics are not routine unless bacterial infection is suspected. Follow-up
after an attack is essential because a severe exacerbation predicts future risk. The clinician should
review the likely trigger, technique, adherence, action plan, exposures, and controller treatment
instead of treating the episode as an isolated event.

Self-Management and Living With Asthma

Good asthma care depends on daily self-management as well as medication selection. Patients should
understand the difference between maintenance and reliever therapy, know how to recognize an
empty device, demonstrate correct inhaler technique, and have reliable access to refills. Metered-
dose inhalers may require a spacer, particularly in children and for corticosteroid delivery. Tobacco
smoke should be avoided, and confirmed occupational or environmental triggers should be reduced
when practical. Work-related asthma may require industrial-hygiene controls, changes in work
practices, or removal from a causative exposure under professional guidance. Vaccination, treatment
of rhinitis, healthy physical activity, and management of relevant comorbidities can also support
control.

Asthma can usually be controlled well enough for normal activity. Good control means few
troublesome symptoms, preserved activity and lung function, minimal treatment side effects, and a
low risk of serious attacks. Repeated nighttime waking, frequent emergency visits, or routine
limitation of exercise should not be accepted as inevitable. Management works best when diagnosis is
accurate, anti-inflammatory treatment is used consistently, inhaler technique is checked repeatedly,
and social barriers are addressed alongside prescriptions.

Conclusion

Asthma is a variable inflammatory airway disease involving hyperresponsiveness,
bronchoconstriction, mucus, and multiple biological pathways rather than one uniform mechanism.
Genetics, immune responses, infections, allergens, irritants, workplace exposures, and social
conditions interact to influence symptoms and risk. Diagnosis requires a compatible history together
with objective evidence of variable airflow limitation when possible. Modern care centers on inhaled-
corticosteroid-containing treatment, personalized trigger management, correct inhaler technique, a
written action plan, and reassessment after exacerbations. Patients with severe, uncertain, or
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difficult-to-control disease may require specialist evaluation and phenotype-guided therapy. With
accurate diagnosis and consistent management, most people with asthma can remain active while
substantially reducing the risk of serious attacks.
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