
Causes of Chronic Obstructive Airways Disease and 
Their Management 
Introduction 
Chronic Obstructive Airways Disease (COAD), more commonly referred to as Chronic 
Obstructive Pulmonary Disease (COPD), is a progressive respiratory disorder 
characterized by persistent airflow limitation that is not fully reversible. It is one of the 
leading causes of morbidity and mortality worldwide and places a substantial burden 
on healthcare systems, particularly in low- and middle-income countries. The disease 
is characterized by chronic inflammation of the airways, lung parenchyma, and 
pulmonary vasculature, resulting in airflow obstruction, impaired gas exchange, and 
progressive respiratory disability. 
 
COPD encompasses two major pathological processes: chronic bronchitis, defined 
clinically by chronic productive cough lasting at least three months in two consecutive 
years, and emphysema, characterized by irreversible destruction of alveolar walls and 
enlargement of air spaces distal to the terminal bronchioles. Most patients exhibit 
features of both conditions. 
 
Although COPD is preventable and treatable, many patients present late in the disease 
course because symptoms develop gradually and are often attributed to aging or 
smoking. Early identification of risk factors, prompt diagnosis, and comprehensive 
management are essential to slow disease progression, reduce exacerbations, improve 
quality of life, and decrease mortality. 
 
This essay discusses the major causes of chronic obstructive airways disease, the 
underlying mechanisms involved in disease development, clinical manifestations, 
diagnosis, and current evidence-based management strategies. 
 
Causes of Chronic Obstructive Airways Disease 
COPD develops through prolonged exposure to harmful particles or gases in genetically 
susceptible individuals. The major causes include environmental, occupational, 
genetic, and host-related factors. 
 

1. Cigarette Smoking 
Cigarette smoking remains the single most important cause of COPD, accounting for 
approximately 80–90% of cases in developed countries. Both active and passive 
smoking significantly increase the risk of developing chronic airflow limitation. 
 
Tobacco smoke contains thousands of toxic chemicals including nicotine, carbon 
monoxide, oxidants, and free radicals. These substances initiate chronic inflammation 
within the respiratory tract. Neutrophils, macrophages, and CD8+ T lymphocytes 
infiltrate the airway walls and release inflammatory mediators such as tumor necrosis 
factor-alpha (TNF-α), interleukins, elastase, and matrix metalloproteinases. 
 
These inflammatory processes produce: 



 
Mucous gland enlargement 
 
Goblet cell hyperplasia 
 
Excess mucus production 
 
Airway fibrosis 
 
Loss of elastic recoil 
 
Destruction of alveolar walls 
 
Smoking also impairs mucociliary clearance, increasing susceptibility to recurrent 
respiratory infections, which further accelerate lung damage. 
 
The risk of COPD increases with: 
 
Number of cigarettes smoked daily 
 
Duration of smoking 
 
Early age of smoking initiation 
 
Pack-year history 
 
Smoking cessation is the only intervention proven to significantly slow the accelerated 
decline in lung function. 
 

2. Biomass Fuel Exposure 
In many developing countries, biomass fuel smoke is a major cause of COPD, 
particularly among women. 
 
Cooking or heating with: 
 
Wood 
 
Charcoal 
 
Animal dung 
 
Crop residues 
 
Coal 
 
inside poorly ventilated homes exposes individuals to large amounts of particulate 
matter. 



 
Repeated inhalation causes chronic bronchial inflammation similar to tobacco smoke. 
 
This form of COPD is especially common in rural populations where indoor air pollution 
remains a major public health problem. 
 

3. Occupational Exposure 
Long-term exposure to dusts, chemicals, and fumes in the workplace contributes 
significantly to COPD development. 
 
High-risk occupations include: 
 
Mining 
 
Construction 
 
Cement manufacturing 
 
Textile industries 
 
Agriculture 
 
Welding 
 
Chemical industries 
 
Common inhaled irritants include: 
 
Silica dust 
 
Coal dust 
 
Cotton dust 
 
Grain dust 
 
Cadmium 
 
Isocyanates 
 
Diesel exhaust 
 
Occupational COPD often develops gradually over many years and may coexist with 
smoking, producing additive harmful eƯects. 

 
4. Air Pollution 



Outdoor air pollution contributes both to the development and progression of COPD. 
 
Important pollutants include: 
 
Nitrogen dioxide 
 
Sulphur dioxide 
 
Ozone 
 
Particulate matter (PM2.5) 
 
Vehicle emissions 
 
Long-term exposure increases airway inflammation and oxidative stress while reducing 
pulmonary function. 
 
Urban populations living near heavy traƯic or industrial areas are particularly 
vulnerable. 
 

5. Genetic Factors 
Only a proportion of smokers develop COPD, indicating an important role for genetic 
susceptibility. 
 
The best-recognized inherited cause is alpha-1 antitrypsin deficiency. 
 
Alpha-1 antitrypsin normally protects lung tissue by inhibiting neutrophil elastase. 
 
Deficiency results in: 
 
Uncontrolled protease activity 
 
Progressive destruction of alveolar walls 
 
Early-onset emphysema 
 
COPD occurring in young adults, especially smokers 
 
AƯected individuals often develop severe emphysema before 45 years of age. 
 

6. Recurrent Respiratory Infections 
Repeated respiratory infections during childhood impair lung development and reduce 
maximal lung function attained during adulthood. 
 
In adults, recurrent infections: 
 



Accelerate inflammation 
 
Increase airway remodeling 
 
Cause frequent exacerbations 
 
Worsen lung function decline 
 
Common pathogens include: 
 
Influenza virus 
 
Respiratory syncytial virus 
 
Streptococcus pneumoniae 
 
Haemophilus influenzae 
 

7. Asthma 
Long-standing poorly controlled asthma may progress to fixed airflow obstruction. 
 
Patients with asthma-COPD overlap syndrome (ACOS) demonstrate characteristics of 
both diseases and generally experience: 
 
More severe symptoms 
 
Frequent exacerbations 
 
Faster decline in lung function 
 

8. Aging 
Normal aging is associated with gradual reduction in lung elasticity and respiratory 
muscle strength. 
 
These physiological changes increase susceptibility to environmental insults and 
contribute to COPD development, particularly when combined with smoking. 
 

9. Poor Lung Growth 
Individuals born prematurely or with low birth weight may have reduced lung 
development. 
 
Additional childhood risk factors include: 
 

 Malnutrition 

 



 Recurrent pneumonia 
 Childhood asthma 
 Exposure to tobacco smoke 
 Reduced peak lung function increases the likelihood of COPD later in life. 

 

Pathophysiology 
COPD develops through chronic inflammation that aƯects both large and small 
airways. 
 
Major pathological changes include: 
 
Chronic bronchitis 
Characterized by: 
 

 Excess mucus secretion 
 Thickened airway walls 
 Chronic productive cough 
 Airway narrowing 

 
Emphysema 
Characterized by: 
 

 Destruction of alveolar walls 
 Reduced surface area for gas exchange 
 Loss of elastic recoil 
 Air trapping 

 
These changes lead to: 
 

 Hyperinflation 
 Hypoxaemia 
 Hypercapnia 
 Pulmonary hypertension 
 Cor pulmonale 

 
Clinical Features 
Common symptoms include: 
 

 Progressive shortness of breath 

 



 Chronic cough 
 Sputum production 
 Wheezing 
 Chest tightness 
 Reduced exercise tolerance 
 Fatigue 

 
Advanced disease may present with: 
 

 Cyanosis 
 Peripheral oedema 
 Weight loss 
 Muscle wasting 
 Finger clubbing (suggesting alternative diagnoses) 

 
Diagnosis 
Diagnosis requires clinical assessment supported by objective lung function testing. 
 
History 
Important aspects include: 
 

 Smoking history 
 Occupational exposure 
 Environmental exposure 
 Previous respiratory infections 
 Family history 

 
Physical Examination 
Signs include: 
 

 Hyperinflated chest 
 Prolonged expiration 
 Wheezing 
 Decreased breath sounds 
 Use of accessory muscles 
 Barrel chest 
 Peripheral oedema 

 
Spirometry 
Spirometry remains the gold standard for diagnosis. 



 
Diagnostic criterion: 
 

 Post-bronchodilator FEV₁/FVC ratio < 0.70 
 Severity is graded according to post-bronchodilator FEV₁. 

 
Additional Investigations 
These may include: 
 

 Chest X-ray 
 High-resolution CT scan 
 Arterial blood gases 
 Full blood count 
 Alpha-1 antitrypsin testing 
 Electrocardiogram 
 Echocardiography 
 Six-minute walk test 

 
Management of Chronic Obstructive Airways Disease 
Management aims to: 
 

 Relieve symptoms 
 Improve exercise tolerance 
 Reduce exacerbations 
 Improve quality of life 
 Slow disease progression 
 Reduce mortality 

 
Treatment combines non-pharmacological and pharmacological interventions. 
 

 Non-Pharmacological Management 
 Smoking Cessation 
 Smoking cessation is the most eƯective intervention. 

 
Methods include: 
 

 Behavioural counselling 
 Nicotine replacement therapy 
 Varenicline 

 



 Bupropion 
 Smoking cessation slows lung function decline regardless of disease severity. 

 
Pulmonary Rehabilitation 
Pulmonary rehabilitation combines: 
 

 Exercise training 
 Breathing exercises 
 Nutritional advice 
 Psychological support 
 Patient education 

 
Benefits include: 
 

 Reduced dyspnoea 
 Improved exercise capacity 
 Better quality of life 
 Fewer hospital admissions 

 
Vaccination 

 Recommended vaccines include: 
 Annual influenza vaccine 
 Pneumococcal vaccine 
 COVID-19 vaccination where appropriate 
 Vaccination significantly reduces respiratory infections and exacerbations. 

 
Nutritional Support 
Patients may develop malnutrition due to increased energy expenditure. 
 
Management includes: 
 

 High-protein diet 
 Nutritional supplementation 
 Dietitian referral 
 Obese patients benefit from supervised weight reduction programmes. 
 Oxygen Therapy 
 Long-term oxygen therapy is indicated for patients with chronic hypoxaemia. 

 
 
 



Benefits include: 
 

 Improved survival 
 Better exercise tolerance 
 Reduced pulmonary hypertension 
 Patients generally require oxygen for at least 15 hours daily. 

 
Pharmacological Management 
Bronchodilators 
Bronchodilators form the cornerstone of COPD treatment. 
 
Short-acting bronchodilators 
Examples include: 
 

 Salbutamol 
 Ipratropium 
 Used for rapid symptom relief. 
 Long-acting bronchodilators 
 Examples include: 
 Long-acting beta₂ agonists (LABAs) 
 Salmeterol 
 Formoterol 
 Indacaterol 
 Long-acting muscarinic antagonists (LAMAs) 
 Tiotropium 
 Glycopyrronium 
 These improve airflow and reduce exacerbations. 

 
Inhaled Corticosteroids 
Inhaled corticosteroids are indicated in patients with: 
 

 Frequent exacerbations 
 Elevated eosinophil counts 
 Asthma-COPD overlap 
 They are usually combined with LABAs. 

 
Potential adverse eƯects include: 
 

 Oral candidiasis 

 



 Hoarseness 
 Increased pneumonia risk 

 
Combination Therapy 
Triple therapy consists of: 
 

 LAMA 
 Inhaled corticosteroid 
 This approach provides maximal symptom control in severe COPD. 

 
Phosphodiesterase-4 Inhibitors 
Roflumilast reduces exacerbations in patients with: 
 

 Severe COPD 
 Chronic bronchitis 
 Frequent exacerbations 

 
Side eƯects include: 
 

 Weight loss 
 Diarrhoea 
 Nausea 

 
Antibiotics 
Antibiotics are indicated during infective exacerbations. 
 
Common choices include: 
 

 Amoxicillin-clavulanate 
 Doxycycline 
 Azithromycin 
 Long-term macrolide therapy may reduce exacerbations in selected patients. 
 Mucolytics 
 Agents such as carbocisteine may reduce sputum viscosity and improve 

expectoration. 
 Management of Acute Exacerbations 
 Acute exacerbations are characterized by worsening dyspnoea, increased 

sputum volume, or purulent sputum. 

 
 



Treatment includes: 
 

 Controlled oxygen therapy 
 Nebulized bronchodilators 
 Oral corticosteroids 
 Antibiotics when bacterial infection is suspected 
 Non-invasive ventilation for respiratory failure 
 Early recognition prevents progression to life-threatening respiratory failure. 

 
Prevention 
Preventive strategies include: 
 

 Smoking prevention 
 Smoking cessation programmes 
 Reduction of indoor air pollution 
 Workplace protective equipment 
 Vaccination 
 Early diagnosis 
 Public education 
 Air quality improvement 
 Population-based interventions remain essential for reducing the global burden 

of COPD. 

 
Prognosis 
COPD is a chronic progressive disease with variable outcomes. 
 
Poor prognostic indicators include: 
 

 Continued smoking 
 Frequent exacerbations 
 Severe airflow limitation 
 Chronic hypoxaemia 
 Pulmonary hypertension 
 Low body mass index 
 Reduced exercise capacity 
 Appropriate management significantly improves survival, symptom control, and 

quality of life. 

 
 
 



Conclusion 
Chronic Obstructive Airways Disease is a major cause of chronic illness and premature 
death worldwide. Cigarette smoking remains the principal cause, although 
occupational exposure, biomass fuel smoke, air pollution, recurrent respiratory 
infections, and genetic factors also contribute significantly. The disease results from 
chronic airway inflammation leading to irreversible airflow limitation, impaired gas 
exchange, and progressive respiratory disability. 
 
Early diagnosis using spirometry, combined with smoking cessation, pharmacological 
therapy, pulmonary rehabilitation, vaccination, and long-term oxygen therapy where 
indicated, can substantially improve patient outcomes. Preventive strategies aimed at 
reducing tobacco use, minimizing environmental and occupational exposures, and 
promoting early intervention remain the most eƯective means of reducing the global 
burden of COPD. Continued advances in medical therapy and public health initiatives 
oƯer the potential to improve survival and quality of life for individuals living with this 
chronic respiratory disease. 
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