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Respiratory Disease: COPD

Posted on December 22, 2024

Introduction

Chronic obstructive pulmonary disease (COPD) is a common chronic respiratory condition
characterized by persistent respiratory symptoms and airflow limitation. It includes clinical features
historically associated with chronic bronchitis and emphysema, although modern diagnosis relies on
symptoms, exposure history, and spirometry rather than those labels alone. Cigarette smoking is a
major cause, but COPD can also develop through occupational dusts and chemicals, indoor biomass
smoke, outdoor air pollution, childhood respiratory disadvantage, recurrent infections, and genetic
conditions such as alpha-1 antitrypsin deficiency. The disease is preventable and treatable, but
structural lung damage cannot usually be fully reversed. Management aims to reduce symptoms and
exacerbations, improve exercise tolerance and quality of life, prevent complications, and address the
exposures that drive progression. (Global Initiative for Chronic Obstructive Lung Disease)

Definition and Pathophysiology

COPD involves chronic inflammation and structural change in the airways, lung tissue, and pulmonary
vasculature. Small airways may narrow because of inflammation, mucus, fibrosis, and loss of
supporting tissue. Emphysema destroys alveolar walls and reduces elastic recoil, causing air trapping
and hyperinflation.

The result is difficulty moving air out of the lungs, particularly during exertion. Gas exchange may
become impaired as the disease progresses. Some patients develop chronic hypoxemia or carbon
dioxide retention.

COPD is heterogeneous. Two people with similar spirometry can have very different symptoms,
exacerbation histories, imaging findings, and functional limitations.

Risk Factors

Tobacco smoking is the best-known risk factor, including cigarettes and other smoked products. Risk
increases with cumulative exposure but not every smoker develops COPD, suggesting interaction with
genetic and developmental factors.

Occupational exposure to dust, fumes, vapors, and chemicals can contribute. Indoor biomass fuel
used for cooking or heating is an important global risk, especially in poorly ventilated homes. Outdoor
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air pollution may also contribute to disease development and exacerbation.

Low lung growth caused by prematurity, childhood infection, malnutrition, or environmental exposure
may leave a person with reduced reserve in adulthood. (World Health Organization, 2024)

Alpha-1 Antitrypsin Deficiency

Alpha-1 antitrypsin deficiency is an inherited condition that can cause emphysema at a younger age,
particularly when combined with smoking. The protein normally helps protect lung tissue from
destructive enzymes released during inflammation.

Testing is recommended in many guidelines for people diagnosed with COPD, especially when disease
occurs early, emphysema is disproportionate to smoking history, or family history is suggestive.

Identifying the condition can affect counseling, family testing, and specialist management.

Symptoms

Common symptoms include progressive shortness of breath, chronic cough, sputum production,
wheezing, and reduced exercise tolerance. Symptoms often develop gradually and may initially be
attributed to aging or deconditioning.

Patients may change their activities without recognizing the extent of limitation—for example,
avoiding stairs or walking more slowly. Asking about function is therefore important.

Sudden worsening beyond normal day-to-day variation may represent an exacerbation, infection,
heart problem, pulmonary embolism, or another condition requiring assessment.

Diagnosis

COPD should be considered in a person with compatible symptoms and exposure history. Spirometry
is required to confirm persistent airflow obstruction. The key measure is the ratio of forced expiratory
volume in one second to forced vital capacity after bronchodilator.

Guidelines commonly use a post-bronchodilator FEV1/FVC ratio below 0.70 to confirm airflow
obstruction, while recognizing that a fixed ratio can overdiagnose some older adults and
underdiagnose some younger adults. Clinical context remains important.

Spirometry also grades airflow limitation but does not by itself define overall disease severity.
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Assessment Beyond Spirometry

Modern COPD assessment considers symptoms and exacerbation history in addition to lung function.
Tools such as the COPD Assessment Test and modified Medical Research Council dyspnea scale help
quantify symptom burden.

Clinicians evaluate prior moderate or severe exacerbations because these strongly predict future risk.
Blood eosinophil counts may help estimate the likelihood of benefit from inhaled corticosteroids in
selected patients.

Comorbid cardiovascular disease, anxiety, depression, osteoporosis, lung cancer, sleep disorders, and
metabolic conditions can substantially affect outcome.

Imaging

Chest radiography does not diagnose COPD but may identify alternative or associated conditions.
Computed tomography can characterize emphysema, bronchiectasis, nodules, and other structural
disease.

Low-dose CT may be appropriate for lung cancer screening in eligible high-risk adults according to
national criteria. Screening is a separate decision from COPD diagnosis.

Imaging should be ordered when results are expected to change management rather than simply
because COPD is present.

Smoking Cessation

Smoking cessation is one of the most important interventions for patients who smoke. It can slow the
accelerated decline in lung function and reduce cardiovascular and cancer risk.

Effective treatment can include behavioral counseling and medications such as nicotine replacement,
varenicline, or bupropion when appropriate. Repeated supportive conversations are more useful than
blame.

People who have smoked for many years can still benefit from stopping. (Global Initiative for Chronic
Obstructive Lung Disease, 2026)

Vaccination

Respiratory infections can trigger serious exacerbations. Vaccination recommendations may include
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influenza, COVID-19, pneumococcal, respiratory syncytial virus, pertussis, and shingles depending on
age, risk, and national guidance.

Vaccination status should be reviewed periodically because schedules change and patients may
receive vaccines from multiple settings.

Bronchodilators

Bronchodilators relax airway smooth muscle and reduce symptoms. Short-acting bronchodilators can
provide quick relief, while long-acting beta2-agonists and long-acting muscarinic antagonists support
maintenance treatment.

Combination long-acting therapy may provide greater symptom control for patients with persistent
dyspnea. Choice depends on symptoms, exacerbations, inhaler technique, side effects, cost, and
availability.

Patients should demonstrate inhaler use because incorrect technique can make an effective
medication appear ineffective.

Inhaled Corticosteroids

Inhaled corticosteroids are not used for every person with COPD. They are generally combined with
long-acting bronchodilators for selected patients with frequent exacerbations, higher blood
eosinophils, or coexisting asthma features.

Potential harms include oral candidiasis, bruising, and increased pneumonia risk in some patients.
Therapy should be reviewed rather than continued automatically.

Triple therapy with a long-acting muscarinic antagonist, long-acting beta2-agonist, and inhaled
corticosteroid can reduce exacerbations in appropriate high-risk patients.

Pulmonary Rehabilitation

Pulmonary rehabilitation combines supervised exercise, education, self-management, and often
nutrition or psychosocial support. It can improve exercise capacity, symptoms, and quality of life.

Rehabilitation is particularly important after hospitalization for an exacerbation and for patients with
activity limitation. Programs should be accessible, and home or tele-rehabilitation may help when
travel is difficult.

Breathlessness during supervised rehabilitation does not necessarily indicate harm; graded exercise
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helps improve conditioning.

Physical Activity

People with COPD may become trapped in a cycle in which breathlessness leads to inactivity, muscle
deconditioning, and even greater breathlessness. Regular activity appropriate to the individual can
interrupt this cycle.

Exercise plans should consider oxygen needs, cardiovascular disease, balance, and frailty. Sudden
severe symptoms should be evaluated rather than pushed through.

Nutrition

Both low body weight and obesity can complicate COPD. Severe disease may increase energy
expenditure from breathing and reduce appetite, leading to muscle loss.

Nutritional assessment can identify weight loss, swallowing difficulty, food insecurity, or excess
weight that worsens mobility. Diet should be individualized rather than relying on universal “COPD
foods.”

Preserving muscle mass is especially important because weakness is associated with poor function.

Long-Term Oxygen Therapy

Long-term oxygen therapy improves survival in selected patients with severe chronic resting
hypoxemia. It is not prescribed simply because a person feels short of breath.

Eligibility is based on measured oxygenation under stable conditions and guideline criteria. Smoking
while using oxygen creates a serious fire hazard.

Portable systems can support mobility, but equipment choice should match flow requirement and

daily activity.

Noninvasive Ventilation

Noninvasive ventilation can support selected patients during acute hypercapnic respiratory failure
and may be used chronically in some patients with persistent hypercapnia.

The treatment delivers positive-pressure ventilation through a mask, reducing work of breathing and
improving gas exchange.
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Patient selection, settings, tolerance, and follow-up require clinical expertise.

COPD Exacerbations

An exacerbation is an acute worsening of respiratory symptoms beyond usual variation that leads to
additional treatment. Viral or bacterial infection and air pollution are common triggers, but not every
deterioration is caused by infection.

Treatment may include intensified bronchodilators, a short course of systemic corticosteroids, and
antibiotics when bacterial infection is likely. Oxygen should be titrated appropriately, especially in
people at risk of carbon dioxide retention.

Severe breathlessness, confusion, cyanosis, chest pain, low oxygen saturation, or inability to speak in
full sentences can require urgent or emergency care.

Hospitalization

Hospital care may be necessary for severe exacerbation, respiratory failure, serious comorbidity, or
inability to manage safely at home. Assessment can include blood gases, imaging,
electrocardiography, laboratory tests, and evaluation for alternative diagnoses.

Discharge planning should include inhaler review, medication reconciliation, smoking cessation,
rehabilitation referral, oxygen assessment, and follow-up.

Readmission prevention requires addressing the causes of instability rather than simply repeating
discharge instructions.

Antibiotic Use

Antibiotics are not required for every COPD exacerbation. They are more likely to benefit patients with
increased sputum purulence plus other symptoms, severe exacerbations requiring ventilation, or
evidence suggesting bacterial infection.

Unnecessary antibiotics create adverse effects and antimicrobial resistance. Local guidance should
inform drug selection and duration.

Systemic Corticosteroids

Short courses of systemic corticosteroids can shorten recovery and improve lung function during
moderate or severe exacerbations. Longer treatment increases risks such as hyperglycemia,

Copyright © 2026 Academic Master. | 6



@ ’ACADEMIC

infection, mood change, and bone effects without necessarily adding benefit.

Patients with diabetes or other conditions may need additional monitoring.

Surgical and Bronchoscopic Treatment

Selected patients with advanced emphysema may benefit from lung volume reduction surgery or
bronchoscopic valve procedures. Lung transplantation may be considered for carefully selected
individuals with severe disease.

These interventions are not routine COPD treatments. Eligibility depends on emphysema distribution,
lung function, exercise capacity, comorbidities, smoking status, and specialist evaluation.

Comorbid Cardiovascular Disease

Cardiovascular disease is common in COPD and can cause overlapping symptoms such as
breathlessness. Heart failure, ischemic disease, arrhythmia, and pulmonary hypertension should be
considered when symptoms change.

Cardiovascular medicines should not be withheld automatically because of COPD. Cardioselective
beta-blockers can be appropriate when indicated.

Integrated care is important because exacerbations can increase cardiovascular risk.

Anxiety and Depression

Breathlessness can cause fear and avoidance, while chronic limitation can contribute to depression.
Anxiety may also intensify the perception of dyspnea.

Screening and treatment can improve quality of life. Pulmonary rehabilitation, counseling, social
support, and appropriate medication may help.

Symptoms should not be dismissed as psychological until physical deterioration has been considered.

Palliative Care

Palliative care can be integrated alongside disease-directed treatment for people with severe
symptoms or advanced COPD. It focuses on breathlessness, anxiety, communication, caregiver
support, and goals of care.
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Palliative care is not limited to the final days of life. Early discussions about preferences can reduce
crisis decision-making.

Self-Management

Patients benefit from understanding their inhalers, usual symptoms, exacerbation warning signs, and
when to seek help. Written action plans can support treatment when they are individualized and
paired with education.

Self-management should not transfer responsibility away from healthcare systems. Patients need
access to medication, follow-up, rehabilitation, and emergency advice.

Prevention

Prevention includes tobacco control, clean indoor air, occupational protection, vaccination, childhood
respiratory health, and reduction of outdoor air pollution.

Population measures can prevent more disease than treatment delivered after severe airflow
limitation develops.

Workers exposed to dust or fumes need engineering controls and appropriate protective equipment
rather than relying only on personal behavior. (World Health Organization, 2024)

Prognosis

COPD progression varies. Spirometry, exacerbation frequency, exercise capacity, symptoms,
nutritional status, and comorbidities all influence prognosis.

Smoking cessation, appropriate inhaled treatment, vaccination, rehabilitation, and management of
comorbid disease can improve outcomes.

Prognostic scores can support discussion but should not determine care without clinical judgment.

Conclusion

COPD is a heterogeneous chronic respiratory disease caused by interaction among inhaled exposures,
genetics, development, and other factors. Persistent airflow obstruction is confirmed by spirometry,
while symptoms and exacerbation history guide broader assessment.

Management includes eliminating harmful exposures, long-acting bronchodilators, selected use of
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inhaled corticosteroids, vaccination, pulmonary rehabilitation, physical activity, and treatment of
comorbid conditions. Long-term oxygen and advanced procedures are reserved for defined
indications.

Prevention remains essential. Tobacco control, occupational safety, clean air, vaccination, and early
recognition can reduce the burden of COPD. Treatment should be individualized and reviewed over
time as symptoms, risk, and patient goals change. (Fletcher & Peto, 2011)
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