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Introduction
Chronic obstructive pulmonary disease (COPD) is a heterogeneous respiratory condition in which
persistent abnormalities of the airways, alveoli, or both produce chronic respiratory symptoms and
airflow obstruction. It should not be reduced to two completely separate diseases called chronic
bronchitis and emphysema. Chronic bronchitis describes a clinical pattern of long-standing cough and
sputum, while emphysema describes destruction and enlargement of air spaces; individual patients
can have different combinations of these features. Current GOLD guidance also emphasizes that
COPD develops through interactions among harmful exposures, abnormal lung development, aging,
and individual susceptibility across the life course. Tobacco smoking remains a major cause, but
occupational dusts and fumes, household air pollution, outdoor air pollution, childhood respiratory
problems, and severe alpha-1 antitrypsin deficiency can also contribute. The disease is preventable
and treatable, yet it remains a major global cause of illness and death. Accurate management
therefore begins with understanding pathophysiology, confirming diagnosis with spirometry, and
assessing symptoms and exacerbation risk rather than treating breathlessness alone (GOLD, 2026;
World Health Organization [WHO], 2026).

Disease Mechanisms and Life-Course Risk
COPD develops through chronic inflammation, narrowing and remodeling of small airways, mucus
dysfunction, and loss of elastic recoil in the lung. In emphysema, destruction of alveolar walls reduces
surface area for gas exchange and weakens the forces that normally help keep small airways open
during exhalation. Air can become trapped, especially during exercise when there is less time to
breathe out fully, producing hyperinflation and increased work of breathing. In chronic bronchitic
patterns, mucus hypersecretion and impaired ciliary clearance contribute to cough, sputum, infection
risk, and airflow limitation. These processes are influenced by oxidative stress, protease-antiprotease
imbalance, immune responses, and structural injury, but no single mechanism explains every patient.
Life-course factors matter because some people reach adulthood with lower-than-expected lung
function before any rapid decline occurs. Prematurity, maternal smoking, repeated childhood
infections, poor nutrition, or early environmental exposure can alter the trajectory of lung growth.
COPD is therefore better understood as the final result of multiple pathways that produce persistent
airflow obstruction rather than as a disease caused only by years of cigarette smoking.
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Diagnosing COPD Beyond Symptoms
Diagnosis requires more than symptoms because breathlessness, cough, and wheeze can arise from
several cardiopulmonary conditions. Clinicians should consider COPD when chronic respiratory
symptoms occur alongside a history of relevant exposure, recurrent lower-respiratory events, or
progressive exercise limitation. Important alternatives and comorbidities include asthma,
bronchiectasis, interstitial lung disease, anemia, obesity, deconditioning, lung cancer, and heart
failure. GOLD recommends post-bronchodilator spirometry to confirm persistent airflow obstruction,
using an FEV1/FVC ratio below 0.70 in the appropriate clinical context. Spirometry is therefore a
diagnostic measurement, not a treatment. Results near the threshold may require repeat testing and
careful interpretation because a fixed ratio can overidentify obstruction in some older adults and
underidentify it in some younger adults. Assessment should then extend beyond the spirometry
number to symptom burden, exacerbation history, oxygenation, functional capacity, blood eosinophils
when relevant, imaging, smoking or occupational exposure, inhaler technique, vaccination, nutrition,
and comorbid disease. Two patients with similar FEV1 values can have very different daily limitations
and future risks.

Treatment as Symptom Control and Risk Reduction
Long-term treatment aims to reduce symptoms, improve activity, prevent exacerbations, and slow
avoidable deterioration rather than restore permanently damaged lung tissue. For people who smoke,
cessation is the most important exposure-reduction intervention and can be supported with
behavioral counseling and appropriate pharmacotherapy. Maintenance inhalers are selected
according to symptoms, exacerbation history, side effects, device ability, access, and treatment
response. Long-acting bronchodilators, including muscarinic antagonists and beta2-agonists, are
central therapies because they reduce airway smooth-muscle tone, improve expiratory flow, and
decrease air trapping. Inhaled corticosteroids are not routine treatment for every person with COPD;
they are most useful in selected patients with recurrent exacerbations, higher blood eosinophil
counts, or coexisting asthma, and they can increase pneumonia risk. Treatment must be reviewed
after initiation because a technically appropriate prescription will fail if the patient cannot afford,
obtain, or correctly use the inhaler. Demonstration and teach-back are therefore part of therapy, not
optional education. Medication should be combined with exposure reduction, vaccination, exercise,
and management of comorbidities rather than used as a stand-alone response.

Rehabilitation and Long-Term Function
Pulmonary rehabilitation is one of the most important nonpharmacological treatments for people
whose COPD limits activity. Programs combine supervised exercise, education, behavior change,
breathing strategies, and support for self-management, helping interrupt the cycle in which
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breathlessness leads to inactivity, muscle deconditioning, and still greater breathlessness.
Rehabilitation can improve exercise capacity, symptoms, and quality of life and is especially valuable
after hospitalization for an exacerbation. Nutrition also matters because low muscle mass can worsen
weakness and prognosis, while obesity can increase the work of breathing and limit mobility. Anxiety
and depression may amplify breathlessness, reduce adherence, and discourage activity, so they
require assessment rather than dismissal. Vaccination against respiratory infections should follow
national recommendations because influenza, COVID-19, pneumococcal disease, and other infections
can precipitate severe deterioration. Long-term oxygen therapy is appropriate for selected patients
with severe chronic resting hypoxemia; it is not a general treatment for subjective breathlessness
when oxygen levels are adequate. Some advanced patients may also be considered for noninvasive
ventilation, lung-volume-reduction procedures, endobronchial valves, transplantation, or integrated
palliative care after specialist assessment.

Exacerbations and Recovery
Exacerbations are episodes of acute symptom worsening that can accelerate functional decline,
increase hospitalization risk, and predict future events. They are often triggered by respiratory
infections or air pollution, although pneumonia, pulmonary embolism, pneumothorax, arrhythmia, and
heart failure can mimic or accompany an apparent COPD exacerbation. Treatment may include
intensified short-acting bronchodilators, a short course of systemic corticosteroids, antibiotics when
clinical features suggest bacterial infection or ventilatory support is required, and carefully titrated
oxygen. Severe breathlessness, confusion, cyanosis, chest pain, marked drowsiness, or inability to
speak or function normally warrants urgent medical assessment. Recovery should not end at hospital
discharge. Follow-up should review inhaler technique, medication access, smoking status, vaccination,
pulmonary rehabilitation, oxygen needs, comorbid conditions, and a written action plan explaining
how to respond to future deterioration. Exacerbation prevention is therefore an ongoing management
objective rather than a separate emergency-care problem. GOLD’s current framework places previous
exacerbations alongside symptoms because repeated acute events strongly influence prognosis and
treatment selection (GOLD, 2026).

Prevention and Unequal Exposure
COPD prevention requires action beyond individual behavior because many exposures are shaped by
workplaces, housing, energy systems, commercial tobacco markets, and environmental policy.
Tobacco taxation, smoke-free laws, cessation services, restrictions on marketing, and accessible
dependence treatment reduce population exposure. In households that rely on polluting fuels for
cooking or heating, cleaner energy and ventilation can reduce chronic inhalation of harmful particles.
WHO continues to identify household air pollution as an important contributor to chronic respiratory
disease, especially where solid fuels and kerosene are used in poorly ventilated spaces. Occupational
prevention requires exposure monitoring, substitution of hazardous materials when possible,
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engineering controls, respiratory protection, and enforcement of safety standards for workers
exposed to dusts, fumes, vapors, or chemicals. Air-quality policy also matters because outdoor
pollution can worsen symptoms and contribute to long-term respiratory harm. Public messaging
should avoid portraying COPD as self-inflicted. Stigma can discourage people from seeking care and
ignores the developmental, environmental, occupational, and socioeconomic factors that influence
risk. Prevention is therefore both a clinical responsibility and a public-health obligation.

Conclusion
COPD is a chronic respiratory disorder produced by persistent airway and alveolar abnormalities, but
its causes, symptoms, and treatment needs vary considerably among patients. Smoking is a major
risk factor, yet household pollution, occupational exposure, outdoor air pollution, impaired lung
development, infection history, and genetic susceptibility also contribute. Chronic bronchitis and
emphysema describe important clinical and structural patterns within COPD rather than two exclusive
disease categories. Diagnosis depends on clinical context and quality post-bronchodilator spirometry,
while treatment decisions require broader assessment of symptoms, exacerbations, function,
oxygenation, comorbidities, and patient circumstances. Long-acting bronchodilators, selected use of
inhaled corticosteroids, smoking cessation, vaccination, pulmonary rehabilitation, nutrition, and
treatment of coexisting disease form the foundation of long-term care. Exacerbations require prompt
recognition and careful follow-up because they influence future risk. The most effective approach
combines accurate diagnosis and individualized clinical management with public-health measures
that reduce tobacco, workplace hazards, household smoke, and polluted air, allowing prevention and
treatment to operate across the full course of the disease.
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