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Learning objectives

 Review the GOLD 2021 COPD Guidelines 

 Discuss the role of clinical phenotyping in the 

management of COPD

 Define asthma-COPD overlap (ACO)

 Explain the role of peripheral eosinophilia in the 

management of COPD



What is COPD?

 Common, preventable and treatable

 Characterized by:

 Persistent respiratory symptoms

 Structural lung abnormalities – airways disease/emphysema

 Airflow limitation

 Usually due to exposure to noxious particles

 Host factors including abnormal lung development

 Significant comorbidities that affect morbidity and mortality



What causes COPD?

 Tobacco smoke (2/3)

 Indoor air pollution

 Occupational exposures

 Outdoor air pollution

 Genetic factors

 Age and sex

 Lung growth and development

 Socioeconomic status

 Asthma and airway

hyperreactivity

 Bronchitis

 Infections



Epidemiology 

• 3rd leading cause of death worldwide



Comorbid conditions

 Occur a decade younger than usual in COPD

 Ischemic heart disease

 Atrial fibrillation

 Heart failure

 Osteoporosis

 Lung cancer

 Gastroesophageal reflux

 Anxiety

 Depression 



COPD: A typical patient

 A  60-year-old heavy cigarette smoker who has a chronic cough 
and wheeze, complains to his family doctor of exertional 
breathlessness that is slowly progressive over the past 3 years.

 His weight has been falling by a few pounds each year, and he 
curtails his physical activity because of breathlessness.

 As the disease progresses, he develops increasingly frequent 
exacerbations, often precipitated by viral or bacterial respiratory 
tract infections, that may be severe enough to warrant hospital 
admission.



Natural History: COPD

 Progressive decline in

 Ventilatory function

 Exercise capacity

 Health status

 Exacerbations

 Varying frequency

 Increased dyspnea

 Increased volume and 

purulence of sputum



Pathophysiology





COPD

 Pathology
 Chronic inflammation of the airways and lung 

parenchyma leading to
 Obstructive bronchitis and bronchiolitis

 Emphysema

 Physiology
 Progressive, partially reversible airflow limitation

 Loss of lung elastic recoil due to emphysema

 Dynamic hyperinflation during exertion

 Systemic inflammation

 Clinical
 Persistent dyspnea and exercise limitation

 Increasing frequency and severity of exacerbations

 Systemic manifestations



Obstructive lung disease

 2 main pathophysiological features

 Inflammation

 Airflow obstruction



Inflammation

 Type

 Acute, sub acute and 
chronic

 Multicellular

 Redundant

 Self amplifying

 Secondary effects

 Increased smooth muscle tone

 Increased vascular permeability

 Neuronal activation

 Mucus hypersecretion

 Epithelial injury

 Myofibroblast proliferation

 Collagen deposition

 Proteolytic destruction

 Remodelling

 Fibrosis



Factors contributing to

airflow obstruction

 Intra-luminal - Exudate
 Inflammatory cells

 Mucus

 Proteinaceous exudate 

 Airway wall - Thickening
 Edema and inflammation 

 Smooth muscle hyperplasia

 Lymphoid follicles

 Bronchial hyperreactivity

 Subepithelial fibrosis 

 Extra-luminal - Loss of Support
 Emphysema – loss of radial traction

 Fibrosis

 Dynamic hyperinflation





Alveolar Emptying in COPD

Images courtesy of Denis O'Donnell, Queen's University, Kingston, Canada.

In COPD, airflow is limited because small airways are narrowed, alveoli lose their 

elasticity, and supportive structures are lost.



Diagnosis







Spirometry

 Post-bronchodilator FEV1/FVC < 0.70

 Confirms the presence of persistent airflow 

limitation

 Reproducible

 Objective

 Non-invasive

 Readily available
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Flow-Volume Loops in COPD
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Images courtesy of Denis O'Donnell, Queen's University, Kingston, Canada.



Other investigations

 Imaging

 Chest radiograph

 Chest CT scan

 Lung volumes and diffusing capacity

 Oximetry and arterial blood gases

 Exercise testing and assessment of physical activity
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Assessment 



Assessment

 Presence and severity of airflow obstruction

 Current nature and magnitude of symptoms

 History of moderate/severe exacerbations

 Presence of comorbidities











Management
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COPD Management

 Non-pharmacologic

 Smoking cessation

 Avoid occupational exposures

 Education and self management

 Vaccinations  - influenza, pneumococcal

 Regular exercise

 Good nutrition

 Pulmonary rehabilitation

 End of life care
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COPD Management
 Pharmacologic

 Short acting bronchodilators
 β2-agonists

 Anticholinergics

 Long acting bronchodilators

 β2-agonists

 Anticholinergics

 Combination therapy is more effective

 ? Methylxanthines – theophylline

 Low therapeutic index 

 Need to monitor blood levels



COPD Management
 Pharmacologic

 Inhaled corticosteroids 
 Reduce the frequency of exacerbations

 Indicated for severe COPD

 PDE4 inhibitor
 Roflumilast – reduces frequency of exacerbations

 Oral corticosteroids
 For exacerbations only

 Antibiotics
 For infective exacerbations

 Supplemental oxygen
 Strict criteria



• 31 different inhalers to 
choose from!

• It is impossible to 
remember them all

• Become familiar with a few

• Be prepared to change 
inhalers to suit patient 
preferences and abilities

• My personal preferences 
are based on:

• Safety
• Ease if use
• Cost
• Familiarity
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The bronchodilator paradox

 If airflow obstruction is irreversible or only partially reversible 

in COPD, why treat with bronchodilators?

 Bronchodilator reversibility is a laboratory defined measurement 

based primarily on change in FEV1

 Although COPD patients do not typically demonstrate 

bronchodilator reversibility in the laboratory sense, they do derive 

benefit from bronchodilator therapy. Why?

 In COPD, bronchodilators reduce static and dynamic 

hyperinflation, thereby helping to relieve dyspnea and improve 

exercise tolerance



Hyperinflation
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Based on ABCD assessment tool
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Clinical phenotyping in 

COPD



Clinical phenotyping (and ICS)

 Frequent exacerbations

 > 2 or 1  requiring hospitalization 

 Asthma/COPD Overlap (ACO)

 Blood eosinophil count

 > 300 cells /µL



ACO – no clear definition

 COPD +

 Age > 40 yr

 History of asthma or atopy

 Peripheral eosinophils > 300/µL

 IgE > 100 IU/ml

 Positive allergy skin tests

 Bronchodilator reversibility > 12% and > 400ml

 Improvement in lung function with ICS

 Treatment

 Short acting bronchodilator for symptom relief

 Always include inhaled corticosteroid

 Biologics for refractory disease





Blood eosinophils in COPD

 Reducing exacerbations

 Helps predict the effect of adding ICS to regular 

maintenance bronchodilator therapy

 Continuous effect of blood eosinophil level

 No effect if < 100/µL

 Greatest likelihood of benefit if > 300/µL
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Summary approach to inhalers 

Category Inhaler Treatment

Minimal symptoms and airflow 

obstruction

A bronchodilator

Mild symptoms/obstruction LAMA

Mild symptoms/obstruction

and frequent exacerbations

LAMA

Moderate symptoms/obstruction LAMA + LABA

Moderate symptoms/obstruction and 

frequent exacerbations

LAMA + LABA

ICS + LABA

Features of asthma/allergy/

eosinophils > 100

ICS + LABA

Severe symptoms/airflow obstruction

or persistent frequent exacerbations

LAMA + LABA + ICS
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COPD Exacerbations

An acute worsening of respiratory 

symptoms that results in additional 

therapy
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COPD and COVID
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Take home points

 COPD is common and increasing in prevalence worldwide

 Cigarette smoking is the major cause, but other factors are 

responsible in 1 out of 3 patients

 Spirometry is key to the diagnosis 

 Post bronchodilator FEV1/FVC < 0.70

 Pharmacologic management is guided by symptoms and frequency 

of exacerbations

 Clinical phenotyping helps guide the use of inhaled corticosteroids



Questions?


