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Smoking and pathogenesis
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Smoking and airway pathology



Small airways – silent zone
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Small airways disappear

McDonough JE et al. N Engl J Med 2011;365:1567-1575



Small airways disappear with ageing

Verleden S et al. Lancet  Respir Med 2021



CONTROL COPD with BRONCHIECTASIS

Disappearance of small airways on whole lung

Everaerts et al. ERJ 2019

Healthy COPD



Exposure at early age and adolescence
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Spirometry as comprehensive tool for measuring disease 

• Bronchial wall thickening by inflammation 

• Muscular contraction and airway remodelling 

• Intraluminal secretions and mucus plugs

  

 Intraluminal diameter of airway reduces

• Loss of elasticity and alveolar pressure – driving pressure for expiration

• Loss of lung tissue and airway interdependence – loss of alveolar attachments 

 

 Collapse of small airways with forced expiration

• Underdevelopment of airway tree – differentiation

• Loss of airways generations 

 Reduced total airway surface – 

 increase in total airways resistance

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity
Speaker’s own figure
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Large airway 
pathology

Alveolar pathology: 
emphysema 

Reduced airway 
numbers
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Spirometry as comprehensive tool for measuring disease 



Spirometry diagnosis 



Airways /lung disease prior to the diagnosis of COPD



Airways /lung disease in PRE COPD

Verleden S, et al. AJRCCM 2024



Diagnosis: other test than spirometry vs. pre-COPD

Han M, et al. AJRCCM 2021; 203: 414-23



Lung function trajectories



Lange et al. NEJM 2015; 373: 11-22

Different trajectories towards COPD

Framingham offspring cohort (n= 1849)
Copenhagen City Heart study (n= 1397)

Lovelace Smokers cohort (n=1553)

Identification of 4 trajectories



Lange et al. AJRCCM 2020; 202: 210-18

Different trajectories – Different prognosis



Pre- COPD (PRISM) with mortality 

Marrot et al. AJRCCM 2021: 204; 910-920 



Lung function decline

Scanlon PD et al. AJRCCM 2000;161:381-90



Quantification of lung function decline

Scanlon PD et al. AJRCCM 2000;161:381-90
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Smoking cessation and impact on functional decline

Scanlon PD et al. AJRCCM 2000;161:381-90



Smoking cessation and impact on lung function decline



Smoking cessation and impact of lung function



What about other lung function tests

t

IC FVC 

FRC  + IC = TLC : Total lungcapacity

TLC- VC = RV: Residual volume

TLC

RV

Calculated from FRC

FRC: 

Functional

residual capacity

Heliumdilution,  N2 wash-out

plethysmography (bodybox)



Airtrapping and hyperinflation
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RV/TLC ratio as a proxy for airtrapping

Airtrapping and hyperinflation
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Diffusing capacity

Smoking 

❑ Disturbed alveolar ventilation (high RV/TLC with low FVC)
❑ Reduced alveolo-capillary membrane
❑ Impaired V/Q matching
❑ Increased Carboxy Hb
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Conclusion and take-home message
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