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What is COPD?

• Common preventable and 

treatable disease

• Chronic airflow limitation, 

usually progressive 

• Enhanced chronic 

inflammatory response

• Exacerbations and 

comorbidities
www.goldcopd.org
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COPD Heterogeneity



COPD Heterogeneity
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Han et al. Radiology 2011; 261: 274-282 



COPD Heterogeneity



Risk Factors for COPD



Tobacco smoking



Biomass fuel exposure
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Lung function trajectories

Lange et al; N Engl J Med 2015; 373: 111



Tucson Children’s Respiratory Study



Tucson Children’s Respiratory Study



COPD risk factors

• Risk factors:

– Tobacco smoke

– Air pollution

– Occupational dust

– Family history

– Genetics (A1AT)

– Asthma/bronchial 
hyperreactivity

– Early life 
exposures?



Postma et al; Lancet 2015; 385:899



COPD Symptoms



COPD symptoms

• Symptoms:

– Dyspnea

– Chronic cough 

– Chronic sputum

– Wheezing

– Chest tightness

– Exercise intolerance

– Low energy



Chronic bronchitis

Kim et al Resp Research 2014; 15: 52 



Chronic bronchitis

• Reported by 34.6% of 
ECLIPSE participants

• Higher risk of COPD 
exacerbations

• Higher risk of COPD 
hospitalizations

• Worse quality of life

• Faster decline in lung 
function

• Higher risk of respiratory-
related mortality

Am J Respir Crit Care Med 2013



COPD Exacerbations



COPD exacerbations

Hurst et al. NEJM 2010; 363: 1128-1138



ECLIPSE study



“Frequent exacerbators”

≥ 2 exacerbations per year

Tashkin DP. NEJM 2010; 363: 1183-1184



Roflumilast

• Phosphodiesterase 4 inhibitor

• FDA indication “to reduce the risk of COPD 

exacerbations in patients with severe COPD 

associated with chronic bronchitis and a 

history of exacerbations”



Roflumilast:  pivotal trials

Pooled effect on exacerbation rate

Yan et al. Pulm Pharm Ther 2013; 27: 83-89



Azithromycin

Albert et al. NEJM 2011; 365: 689-698

Uzun et al. Lancet Resp Med 2014; 2: 361-368



Azithromycin

• No apparent benefit in current smokers

• Effective add-on to maximal inhaled therapy 

• More effective in milder severity disease

• More effective in older adults

Han et al.  

AJRCCM 2014.



COPD Prognosis



Lung function decline in COPD



Lung function decline in COPD

Vestbo J et al. N Engl J Med 2011;365:1184-1192



Lung function decline in COPD

Sanchez-Salcedo et al.  Eur Respir J 2014; 44: 324



COPD heterogeneity in practice

• How should we handle heterogeneity?

• What about chronic bronchitis or 

emphysema in the absence of airflow 

limitation?

• How do we use phenotypes in practice? 

• What is the role of FEV1?

• Disease activity versus disease severity?



COPD “control panel”

Agusti and MacNee. Thorax 2013; 68: 687



Looking to the future…

All-comers
Stratified 
medicine

Personalized 
medicine



Looking to the future…



Phenotype  Endotype

Woodruff et al. Lancet 2015; 385: 1789



Christensen et al. Am J Respir Crit Care Med 2015; 385: 1789



Summary

• Heterogeneity is common 

• Multiple risk factors for COPD beyond smoking

• Disease severity versus activity versus impact

– Lung function (FEV1)

– Exacerbations

– Lung function decline

– Symptoms and physical activity

• Phenotypes may be useful to guide therapy

• Biological endotypes may be employed to predict 
response to therapy in the future



Questions or comments?
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