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Introduction

Chronic obstructive pulmonary disease (COPD) is a long-term respiratory disorder in which airflow
becomes persistently limited because of changes in the airways, lung tissue, and small air sacs. It is
commonly associated with chronic bronchitis and emphysema, but modern clinical practice treats
COPD as a heterogeneous disease rather than a single uniform condition. Patients may differ greatly
in symptoms, exacerbation history, smoking exposure, lung function, blood eosinophil count, exercise
tolerance, and other illnesses. Worldwide, COPD remains a major cause of illness and death. The
World Health Organization reported that COPD caused about 3.4 million deaths in 2023 and remained
the third leading cause of death globally, with a particularly heavy burden in low- and middle-income
countries (World Health Organization, 2026). In the United States, millions of adults have diagnosed
COPD, while others remain undiagnosed because symptoms can develop gradually and may be
mistaken for normal aging or deconditioning (Centers for Disease Control and Prevention, 2024).
COPD cannot usually be cured, but it can be prevented in many cases and managed effectively
through exposure reduction, smoking cessation, appropriate inhaled therapy, vaccination, pulmonary
rehabilitation, and prompt treatment of exacerbations.

COPD Development and Risk

COPD develops when repeated injury and abnormal inflammatory responses produce structural
changes in the lungs. The airways may become narrowed and inflamed, mucus production can
increase, and destruction of alveolar walls can reduce the surface area available for gas exchange.
Loss of elastic recoil makes it difficult to empty the lungs completely during exhalation, creating air
trapping and hyperinflation. These processes help explain why patients often describe progressive
breathlessness, especially during physical activity. Cigarette smoking remains the best-known risk
factor and accounts for a large share of COPD in high-income countries, but smoking is not the only
cause. Occupational exposure to dusts, vapors, fumes, and chemicals can contribute, as can long-
term exposure to household smoke from biomass fuels and outdoor air pollution. Early-life factors
such as poor lung growth, premature birth, recurrent childhood respiratory infections, and asthma
may also reduce the maximum lung function a person reaches and increase vulnerability later in life
(World Health Organization, 2026; GOLD, 2026).

Genetics can also matter. Alpha-1 antitrypsin deficiency is an inherited condition that increases the
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risk of emphysema, sometimes at a younger age and particularly when combined with smoking. The
existence of genetic and nonsmoking causes is clinically important because patients should not be
stereotyped as having “caused” their disease. COPD is better understood as the result of interactions
among exposure, susceptibility, lung development, aging, and other health conditions. The disease
frequently coexists with cardiovascular disease, osteoporosis, anxiety, depression, lung cancer, and
metabolic disorders, all of which can influence symptoms and treatment decisions. For this reason, a
complete assessment must look beyond spirometry alone. A patient with moderate airflow limitation
but severe breathlessness, repeated exacerbations, and heart disease may require more intensive
management than another person with similar spirometric values but few symptoms.

Symptoms and Diagnosis

The most common symptoms of COPD are shortness of breath, chronic cough, sputum production,
wheezing, chest tightness, fatigue, and reduced ability to perform ordinary activities. Symptoms
usually develop slowly, so a person may adapt by walking less, avoiding stairs, or reducing activity
without realizing that lung disease is progressing. COPD should be suspected when compatible
symptoms occur together with relevant exposures or risk factors, but diagnosis requires objective
confirmation. Current GOLD guidance continues to use post-bronchodilator spirometry to demonstrate
persistent airflow obstruction, generally expressed as a ratio of forced expiratory volume in one
second to forced vital capacity below 0.70 (GOLD, 2026). Spirometry is essential, but it must be
interpreted within the clinical context because fixed thresholds have limitations and poor-quality
testing can produce misleading results. Maldonado-Franco et al. (2023) emphasize that spirometry
remains the central diagnostic tool while also noting the importance of clinical judgment, test quality,
and recognition of borderline or atypical cases.

Once COPD is confirmed, assessment should determine more than whether airflow obstruction is mild
or severe. Clinicians need to understand symptom burden, prior exacerbations, hospital admissions,
exercise limitation, oxygenation, smoking status, vaccination history, inhaler technique, and
comorbidities. Imaging may be useful when another diagnosis is suspected or when emphysema, lung
cancer, bronchiectasis, or other structural abnormalities need evaluation. Blood eosinophil counts can
help guide decisions about inhaled corticosteroids in selected patients, particularly those with a
history of exacerbations. The key principle is that treatment should be individualized. COPD severity
cannot be reduced to one spirometry number because symptoms and future risk depend on multiple
factors.

COPD Treatment

Smoking cessation is the most important intervention for patients who smoke because continued
tobacco exposure accelerates lung-function decline and increases cardiovascular, cancer, and
respiratory risk. Quitting is beneficial even after COPD has developed, and effective support may
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include counseling, nicotine replacement, or prescription cessation medications when appropriate
(Centers for Disease Control and Prevention, 2024). Patients should also reduce exposure to
secondhand smoke, occupational irritants, and indoor air pollution. Vaccination is another practical
form of prevention because respiratory infections can trigger exacerbations and hospitalization.
Depending on age, risk, and national guidance, patients may need influenza, pneumococcal,
COVID-19, and other recommended vaccines. Regular physical activity, adequate nutrition, and
management of coexisting illnesses also contribute to maintaining function.

Inhaled bronchodilators are the foundation of drug treatment. Long-acting beta2-agonists and long-
acting muscarinic antagonists help relax airway smooth muscle, reduce breathlessness, and improve
activity tolerance. Many symptomatic patients benefit from dual long-acting bronchodilator therapy.
Inhaled corticosteroids are not automatically appropriate for every person with COPD; they are
generally considered when exacerbation risk and clinical features suggest likely benefit, including in
some patients with higher blood eosinophil counts or concomitant asthma. For selected patients with
persistent exacerbations, triple therapy combining a long-acting muscarinic antagonist, a long-acting
beta2-agonist, and an inhaled corticosteroid may be appropriate (GOLD, 2026). Treatment should be
reviewed regularly because poor inhaler technique and inconsistent use can make an effective
medicine appear ineffective. Education should therefore include demonstration, observation of the
patient using the device, and correction of technique.

Rehabilitation and Oxygen Therapy

Pulmonary rehabilitation is one of the most effective but underused interventions in COPD. It
combines supervised exercise, education, breathing strategies, self-management support, and often
nutritional or psychological components. The American Thoracic Society strongly recommends
pulmonary rehabilitation for adults with stable COPD and after hospitalization for a COPD
exacerbation because it improves exercise capacity, reduces breathlessness, and improves health-
related quality of life (Rochester et al., 2023). Rehabilitation is particularly valuable because
breathlessness can create a cycle of inactivity, muscle deconditioning, and greater breathlessness.
Carefully structured exercise helps interrupt that cycle. Telerehabilitation may also be an option for
some patients when access to center-based programs is limited, although individual suitability and
local resources matter.

Long-term oxygen therapy is appropriate for selected patients with severe chronic resting hypoxemia,
but oxygen should not be viewed as a routine treatment for breathlessness in everyone with COPD.
Decisions require proper assessment of oxygen levels and the clinical situation. Patients also benefit
from an individualized action plan that explains how to recognize worsening symptoms and when to
seek help. Exacerbations are episodes in which breathlessness, cough, or sputum worsen over a short
period and may require additional bronchodilators, corticosteroids, antibiotics in selected cases, or
hospital care. Repeated exacerbations accelerate decline and predict future risk, making prevention a
major treatment goal. Living well with Chronic obstructive pulmonary disease therefore requires more
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than medication: patients need practical education, physical conditioning, smoking cessation support
where relevant, vaccination, attention to mental health, and coordinated management of other
chronic conditions.

Prevention

COPD prevention extends beyond individual clinical care because many important causes are
environmental and social. Tobacco-control policy, smoke-free workplaces, cleaner household energy,
safer occupational environments, and reduced air pollution can prevent disease on a population level.
WHO notes that nearly 90 percent of COPD deaths among people younger than 70 occur in low- and
middle-income countries, where access to spirometry, inhalers, rehabilitation, and specialist care may
be limited (World Health Organization, 2026). This unequal burden means that prevention and early
diagnosis are inseparable from access to primary care and affordable treatment. Even in high-income
settings, COPD may be underdiagnosed because patients normalize chronic cough or reduced
exercise capacity and clinicians may not perform spirometry.

Public-health strategies should therefore combine tobacco prevention and cessation with awareness
of non-tobacco risks. Clinicians should consider COPD in people with chronic respiratory symptoms
even when they have never smoked, especially when occupational exposure, biomass smoke,
asthma, childhood disadvantage, or family history is present. Earlier recognition gives patients an
opportunity to reduce harmful exposures and begin appropriate treatment before severe disability
develops. At the same time, population screening of asymptomatic adults is not equivalent to
targeted diagnostic testing in symptomatic people. The goal is not to label everyone with small
changes in lung function but to identify clinically meaningful disease and provide interventions that
improve outcomes.

Conclusion

COPD is a complex chronic respiratory disease characterized by persistent airflow limitation,
respiratory symptoms, and increased risk of exacerbations and other health problems. Although
cigarette smoking remains a major cause, occupational exposure, household and outdoor air
pollution, impaired lung development, asthma, infections, and genetic susceptibility also contribute.
Diagnosis requires careful clinical assessment and confirmation with spirometry, while management
should reflect symptoms, exacerbation history, comorbidities, and patient circumstances rather than
relying on one lung-function measurement. Effective care combines exposure reduction, smoking
cessation, vaccination, long-acting bronchodilators, selective use of inhaled corticosteroids,
pulmonary rehabilitation, and other treatments when clinically indicated. Current evidence shows that
COPD is treatable even when structural lung damage cannot be fully reversed. The greatest
opportunities lie in preventing avoidable exposure, diagnosing symptomatic patients earlier, ensuring
correct use of proven therapies, and expanding access to rehabilitation and long-term support. A
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patient-centered approach can reduce breathlessness, prevent exacerbations, preserve
independence, and improve quality of life.
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