
COPD : Pathophysiology and 
inflammation beyond smoking 

이대서울병원 호흡기내과 김남은



COPD – two major phenotype 

• Emphysema 
• Alveolar wall destruction

• hyperinflammation, oxidative stress 
→ elastic recoil 

• Chronic bronchitis
• Overproduction and hypersecretion 

of mucus by goblet cells → airflow 
limitation 

Xu et al, Front. Immunol (2024)



Chronic Inflammation

• Abnormal inflammatory response → damages airways 
(bronchitis-bronchiolitis) and alveoli (emphysema) 
→physiologic decline lung function acceration → leads to 
airflow limitation

• Type 1, Type 2 inflammation



Inflammatory and immune cells involved in chronic obstructive
pulmonary disease (COPD)

Barnes et el. Natrue review. (2008) 



Barnes et el. Nature review. (2008) 





Heterogeneity of Airway inflammation 

Christenson et el, EMJ, 2023



Type 2 inflammation in COPD

Rabe et el, ATS, 2023



IL-4 and IL-13 :  permeability of the mucosal surface of airways by downregulating key 
proteins that regulate intercellular tight junctions → leaky airway mucosa 



Airway epithelium

Barnes et al, JALLERGYCLINIMMUNOL (2016) Aghapour et al, AJRCMB (2018) 



Moderate or Severe COPD Exacerbations and Change in Prebronchodilator FEV1 over Time.





Inflammatory mediators

• Lipid mediators
• significant increase in PGE2 and PGF2a, LTB4 concentrations

• Cytokines
• TNF-a

• Chemokines 
• CXCL8 ↑exacerbations, CCL2, CXCR3 expression

• Protease
• MMP-9 elastolytic enzyme in COPD and is secreted from 

macrophages, neutrophils, and epithelial cells.



Pathophysiology

• Airflow obstruction and gas trapping

• Hyperinflation

• Pulmonary gas exchange abnormalities

• Pulmonary hypertension 

• Exacerbation 

• Multimorbidity



Airflow obstruction and gas trapping

• Cause 
• small airways disease (airway resistance ↑) + parenchymal 

destruction (emphysema, elastic recoil ↓)

• Chronic inflammation 
• Narrowing small airways → luminal exudateds, low of alveolar 

attachments to the small airways

• lung elastic recoil ↓ +↓FEV1 and FEV1/FVC ratio (Expiratory flow 
limitation)  → gas trapping, hyperinflation



Pathological Features of COPD According to the Severity of Airflow Limitation.

Agustí A, Hogg JC. N Engl J Med2019;381:1248-1256



Number of Small Airways According to Severity of Airflow Limitation and Amount of 
Emphysema.

Agustí A, Hogg JC. N Engl J Med2019;381:1248-1256



Hyperinflation

• End of expiration, Gas volume ↑

• mild obstruction at rest
• Dyspnea

• impaired exercise tolerance

• increased hospitalization↑

• Moderate to severe obstruction
• Dynamic hyperinflation correlates severity of small airways obstruction

• higher ventilator response to exercise 



COPD, O’ Donnell et al, 2006 

EELV : End expiratory lung volume 
IRV : Inspiratory residual volume 

DH : Dynamic lung hyperinflation



COPD, O’ Donnell et al, 2006 



Bronchodilator

COPD, O’ Donnell et al, 2006 



Oxygen



Pulmonary gas exchange abnormalities 

• Structural abnormality → alter  V/Q distribution 

• Reduced ventilation (d/t sedative, hyponitic drugs) → 
hypercapnic respiratory failure, acidosis 

• Parencymal destruction → decreased DLco



Roterto et el, J Appl Physiol, 2009



Pulmonary hypertension

• Inflammatory response in vessel, endothelial cell dysfunction

• Progressive pulmonary hypertension → Rt ventricular 
hypertrophy , Rt heart failure (Cor pulmonale) 

• Diameter of pulmonary artery, exacerbations ↑



Exacerbation

• Trigger : respiratory infection, environmental pollutants

 

• During exacerbation 
• airway , systemic inflammation ↑

• gas trapping ↑ 

• hyperinflation with reduced expiratory flow  



Parker et el, ERJ (2005)



Multimorbidity

• Co-occurance of COPD with possible shared mechanisms and 
risk factors

• Smoking, aging, inactivity

• Inflammatory mediators – skeletal muscle wasting, cachexia, 
worsen comorbidity 



Fabbri et el. Lancet Resp Med. (2023)



Fabbri et el. Lancet Resp Med. (2023)



Summary

• Type 2 inflammation in COPD 

• Airflow obstruction and gas trapping

• Hyperinflation

• Pulmonary gas exchange abnormalities

• Pulmonary hypertension 

• Exacerbation 

• Multimorbidity
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