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COPD

COPD
• Persistent airflow obstruction, not reversible
• Diagnosed with spirometry
• Preventable, treatable, progressive

COPD 
• Effects 9-14% over 40
• 5th greatest contributor to burden of disease
• 6th most common cause of death
• Costs 8.8 billion annually
• Smoking is the most important risk factor

Much can be done to improve quality of life, exercise capacity and reduce 
morbidity and mortality

Australian Institute of Health and Welfare 2008, Ministry of Health 2010, Access Economics Pty Limited for The Australian Lung Foundation 2008, Australian Bureau of Statistics 2014



COPD pathogenesis

• Persistent airflow limitation
• Chronic abnormal enhanced inflammatory 

response in the lungs
• Can’t predict who will develop COPD
• Disease of phenotypes
– Chronic bronchitis 
– Bronchiolitis
– Emphysema



COPD pathogenesis

Murray and Nadel's Textbook of Respiratory Medicine (Sixth Edition)
By: V.Courtney Broaddus. W B Saunders Company. ISBN: 978-1-4557-3383-5, 978-0-323-26193-7.

Mucus hyper -
secretion, reduced 
mucocilary
clearance, and 
increased 
permeability of the 
airspace epithelial 
barrier defines 
chronic bronchitis

Permanent 
enlargement of 
airspaces distal to 
the terminal 
bronchioles defines 
emphysema

http://eds.a.ebscohost.com/eds/viewarticle/render?data=dGJyMPPp44rp2/dV0+njisfk5Ie46a9Ir66yUbWk34zm2+yLrNvii76orUqzpbBIr62eSa+wsEq4p7c4zsOkjPDX7Ivf2fKB7eTnfLujr0q2q7FQrqiwUKTi34bls+OGpNrgVePa8Yjz2KSM3927Wcyc34a72+KIsquvS7eqsD7k5fCF3+q7fvPi6ozj7vIA&vid=1&sid=34b413f1-49a3-46bb-95cc-a7050e58969c@sessionmgr4010&hid=4102


Pathogenesis

Murray and Nadel's Textbook of Respiratory Medicine (Sixth Edition)
By: V.Courtney Broaddus. W B Saunders Company. ISBN: 978-1-4557-3383-5, 978-0-323-26193-7.

http://eds.a.ebscohost.com/eds/viewarticle/render?data=dGJyMPPp44rp2/dV0+njisfk5Ie46a9Ir66yUbWk34zm2+yLrNvii76orUqzpbBIr62eSa+wsEq4p7c4zsOkjPDX7Ivf2fKB7eTnfLujr0q2q7FQrqiwUKTi34bls+OGpNrgVePa8Yjz2KSM3927Wcyc34a72+KIsquvS7eqsD7k5fCF3+q7fvPi6ozj7vIA&vid=1&sid=34b413f1-49a3-46bb-95cc-a7050e58969c@sessionmgr4010&hid=4102


Natural history

Fletcher, C. and R. Peto, The natural history of chronic airflow obstruction. British Medical Journal, 1977. 1(6077): p. 1645-1648.



Risk factors

Lødrup Carlsen, K.C., et al., In utero exposure to cigarette smoking influences lung function at birth. European Respiratory Journal, 1997. 10(8): p. 1774-1779.

Smoking 
reduces lung 
growth and 
development 
in utero 

There is no 
difference 
between filters 
/ non filtered 
and marijuana  



Risk factors

Environmental
• Smoking
• Biomass fuel
• Occupational
• Outdoor air pollution

Individual
• Genetics
• Asthma and airway 

hyper-reactivity
• Recurrent infections

Humerfelt, S., et al., Decline in FEV1 and airflow limitation related to occupational exposures in men of an urban community. European Respiratory Journal, 1993. 6(8): p. 1095-1103.



Severity, activity and impact of COPD
‘extent of functional impairment 
of the target organ’

COPD is a heterogeneous disease

COPD activity
1. Clinical
2. Imaging
3. Biomarkers

Possible phenotypes
1. Disproportionate dyspnea
2. Persistent inflammation
3. Chronic bronchitis
4. Bacterial colonization
5. Emphysema / 

hyperinflation
6. Pulmonary hypertension

Nishimura, M., et al., Annual change in pulmonary function and clinical phenotype in chronic obstructive pulmonary disease. American Journal of Respiratory and Critical Care Medicine, 2012. 185(1): p. 44-52.



Clinical features

Symptoms – dyspnea, cough, sputum, night-time 
symptoms

Signs – wheeze, hyperinflation, cor-pulmonale

Murray and Nadel's Textbook of Respiratory Medicine (Sixth Edition)
By: V.Courtney Broaddus. W B Saunders Company. ISBN: 978-1-4557-3383-5, 978-0-323-26193-7.

http://eds.a.ebscohost.com/eds/viewarticle/render?data=dGJyMPPp44rp2/dV0+njisfk5Ie46a9Ir66yUbWk34zm2+yLrNvii76orUqzpbBIr62eSa+wsEq4p7c4zsOkjPDX7Ivf2fKB7eTnfLujr0q2q7FQrqiwUKTi34bls+OGpNrgVePa8Yjz2KSM3927Wcyc34a72+KIsquvS7eqsD7k5fCF3+q7fvPi6ozj7vIA&vid=1&sid=34b413f1-49a3-46bb-95cc-a7050e58969c@sessionmgr4010&hid=4102


Pulmonary function testing and 
diagnosis

Reduced FEV1/FVC

Increased TLV and RV

Reduced gas diffusion

6MWD



Imaging
CXR – radiolucency, 
diaphragmatic flattening, 
increased retrosternal 
airspace

CT – assessment of 
emphysema, 
bronchiectasis, evaluation 
of haemoptysis

Screening

Aberle, D.R., et al., Reduced lung-cancer mortality with low-dose computed tomographic screening. New England Journal of Medicine, 2011. 365(5): p. 395-409.



Laboratory testing

ABG – hypoxaemia, 
hypercapnia

FBC– secondary
erythrocytosis

Alpha 1 anti-trypsin

Sputum



Complications
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Calverley, P.M.A., et al., Salmeterol and fluticasone propionate and survival in chronic obstructive pulmonary disease. New England Journal of Medicine, 2007. 356(8): p. 775-789 

Pneumothoraces

Lung cancer

Pneumonia

Cor-pulmonale

Sleep difficulties

Systemic manifestations and 
comorbidities
– heart disease, diabetes, reflux, 
osteoporosis and depression
- Theophyline, prednisolone and beta-
agonists worsen GORD



Differential diagnosis

• Chronic obstructive asthma

• Chronic bronchitis without airflow obstruction

• Bronchiectasis

• Diffuse pan-bronchiolitis

• Lymphangioleiomyomatosis



Reducing risk
Prevention

Smoking 
cessation

Immunisations

Antibiotic 
prophylaxis

Nichol, K.L., et al., The efficacy and cost effectiveness of vaccination against influenza among elderly persons living in the community. New England Journal of Medicine, 1994. 331(12): p. 778-784. 

Albert, R.K., et al., Azithromycin for prevention of exacerbations of COPD. New England Journal of Medicine, 2011. 365(8): p. 689-698 



Pharmacotherapy



Some pearls regarding 
pharmacotherapy

• When to use LAMA / LABA combination 
therapy?
– COPD assessment tool
– CAT < 15 = LAMA
– CAT > 15 = LAMA / LABA combination therapy

• When to use an ICS?
– Patients with elevated eosinophils and more than 

two exacerbations a year



Non pharmacological treatment
• Sputum clearance
• Oxygen – a treatment for hypoxaemia not breathlessness!!
• Pulmonary rehabilitation

Albert, R.K., et al., A randomized trial of long-term oxygen for COPD with moderate desaturation. New England Journal of Medicine, 2016. 375(17): p. 1617-1627. 



Questions


