COPD and Asthma Pathology
The main site of airway resistance in a normal person is the large airways, mostly due to cartilage, 
but also mucus glands and a small contribution from smooth muscle cells.  Inflammation of 
the submucosa causes squamous metaplasia, mucus gland metaplasia, and induction of 
Muc-5AB mucus protein.  There is excessive mucus production and decrease ciliary 
movement.  However, these changes are reversible.
In COPD the main site of airway resistance is the peripheral (non-cartilagenous) airways, such as 
the terminal bronchioles.  Airway resistance in terminal bronchioles is not due to 
cartilage, but to smooth muscle cells.  Alveolar septae tether the outer layers of terminal 
bronchioles together, which helps keep them open.
The transition between the large airways the terminal bronchioles is the respiratory bronchioles.  
These are composed of alveoli immersed in bronchiolar tissue.  In lung diseases, the 
respiratory bronchioles act more like alveolar space rather than terminal bronchioles.  
So COPD doesn’t affect respiratory bronchioles, but alveolar processes such as ARDS 
and pneumonia do affect them.
Asthma pathology
--Intraluminal accumulation of secretions that include eosinophils, lymphocytes, desquamtated 
bronchiole cells, and mucus.  Some crystalloid structures called Charcot-Leyden crystals 
are found as well.  Secretions are found in the terminal bronchioles.
--Fragile, desquamated epithelium in terminal bronchioles.
--Goblet cells metaplasia in terminal bronchioles.  This metaplasia is reversible.

--Inflammation including eosinophils, CD4 T-lymphocytes, and macrophages.

--Thickening of the airway basement membrane, with fibrosis and smooth muscle hyperplasia.
COPD pathology
In COPD, airflow limitation is fixed – it is only partially reversible at best.  

COPD includes emphysema and chronic bronchitis.
COPD pathology is characterized by small airway chronic inflammation, including sloughing of 
epithelium, lymphocytes, and fibrosis.  This is most common in the terminal bronchioles.
Chronic bronchitis is characterized by excessive cough and mucus production, with mucus cell 
and submucosal gland hyperplasia beyond the cartilage boundaries.
Emphysema pathology is characterized by permanent enlargement of airways distal to the 
respiratory bronchioles.  It is usually centriacinar/centrilobular, and involves fibrosis and 
alveolar damage.  Alveoli lose their tethering, allowing the lung to become floppy and the 
bronchioles to close easily.  There is uncoupling between pleural tissue and bronchioles.  


Large air bubble blebs may form, and will cause pneumothorax if they rupture.

“Centrilobular” ≈ cigarette-induced emphysema.  Cigarette smoke has three main effects:



--inflammation (mostly neutrophils and CD8 T-lymphocytes)


--proteolysis (so-called “protease imbalance” leads to alveolar destruction)


--apoptosis (of alveolar cells)

“Panacinar” ≈ alpha 1 anti-trypsin deficiency emphysema.

(Raymond removed table comparing asthma and COPD, especially in the categories of cellular inflammation, cytokine expression, airway wall thickening, epithelial and basement membrane characteristics, location of mucous metaplasia, excess diffuse matrix deposition, submucosal glands, smooth muscle, and large airway wall vascularity.)







