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3. Asthma:

Definition :

-Is a chronic inflammatory disorder of the airways that causes recurrent episodes of wheezing, 
breathlessness, chest tightness, and cough, particularly at night & / or early in the morning.

- It is characterized by increased responsiveness of the tracheobronchial tree.

- So simply, it is a reversible recurrent airway obstruction.



Clinical features:

❑Attacks of severe dyspnea, with wheezing & cough.

❑Progressive over-inflation of the lungs & air is trapped distal to the bronchi, which are 
obstructed.

❑The attack lasts from minutes to hours, then gradually subsides spontaneously, or with therapy 
with intervals between attacks that are free from symptoms

❑Occasionally, severe paroxysms occur that do not respond to therapy & persist for days (called 
Status asthmaticus), associated with hypercapnia, acidosis & severe hypoxia, and may be fatal.



This clinical picture is caused by repeated immediate hypersensitivity and late-phase reactions in 
the lung that give rise to the triad of :



Types:
Asthma is a heterogeneous disease triggered by a 
variety of agents.

Atopic asthma:

- The most common type.

- Usually begins in childhood.

- Due to IgE & TH2 lymphocytes -mediated immune 
response to environmental antigens (e.g. dust, pollen) in 
genetically predisposed individuals.  

- Often associated with a personal or family history of
allergic diseases (Rhinitis, eczema)

- A skin test is positive

Positive Skin Test in atopic 
asthma



Non-atopic asthma:

          - Patients do not have evidence of allergen sensitization.

          - Usually develops later in life.

          - No history of allergies.

          - Normal IgE levels.

          - Skin test results usually are negative.

         - Respiratory infections due to viruses and inhaled air pollutants are common triggers.



Drug-induced asthma :

- Aspirin is the most common example.

Occupational asthma:

- Occupational asthma may be triggered by fumes and organic and chemical dusts.

- Asthma attacks usually develop after repeated exposure to the inciting antigen(s).



Pathogenesis:
- The major contributing factors in asthma are genetic predisposition to type I hypersensitivity 
(atopy), acute and chronic airway inflammation, and bronchial hyperresponsiveness to a variety of 
stimuli.

❖Genetic Susceptibility to atopic asthma is multigenic:

 - Polymorphisms in the ADAM33 gene may be linked to increased proliferation of bronchial smooth 
muscle cells and fibroblasts, contributing to bronchial hyperreactivity and subepithelial fibrosis.



Pathogenesis of atopic asthma:

1- Stage of sensitization:

Exposure to the inhaled antigen will lead to activation of Helper T lymphocytes (TH2) that will release:

  (1) IL-4 and IL-13 that stimulate plasma cells to produce IgE

  (2) IL-5 is chemotactic to & activating eosinophils, which produce major basic protein or eosinophil cationic 
protein; both are toxic to epithelial cells 

  (3) IL-13 stimulates mucus production from goblet cells and the submucosal glands.



2- Early (immediate) phase reaction :

- Starts within minutes after repeated exposure to the same antigen characterized by vasodilation, 

increased vascular permeability, and edema fluid in bronchial mucosa with smooth muscle spasm 

causing bronchoconstriction and increased mucus production. 

•The reaction will be triggered by the effect of IgE antibodies on mast cells in the airways, leading to 

the release of their granules (Histamine, Leukotrienes & prostaglandins).

•Stimulation of subepithelial vagal (parasympathetic) receptors provokes bronchoconstriction.



3-Late phase reaction :

-  Inflammatory in nature.

- Inflammatory mediators stimulate epithelial cells to produce chemokines that promote the recruitment of 
TH2 cells, eosinophils, and other leukocytes, thus amplifying an inflammatory reaction that is initiated by 
resident immune cells.

- This phase is characterized by inflammation, tissue destruction, mucosal ulceration, smooth muscle spasm



4- Airway outflow remodeling :

-The structural changes in the bronchial wall occurring as a 
late secondary change in asthma after repeated bouts of 
inflammation, including:

           -Deposition of collagen in the subepithelial 
basement membrane 

           - Hypertrophy of mucus glands.

           -Hypertrophy of bronchial smooth muscle and 
fibroblasts.

           



Morphology :

Grossly :

-In fatal cases with status asthmaticus or cases of prolonged chronic asthma, the lungs look over-
distended because of the overinflation, and there may also be some areas of atelectasis. 

-The most striking gross finding is occlusion of the bronchi & bronchioles by thick mucus plugs.



Histologically :

- The sputum of the patient and the bronchial tissue show the mucus plugs containing whorls of 
shed necrotic epithelial cells called (Curschmann’s spiral). 

- Also seen are numerous eosinophils & charcot-leyden crystals, which are made up of 
eosinophilic protein. 

- Features of airway remodeling include:

❑             Thickening of the airway wall.

❑             Sub-basement membrane fibrosis.

❑             Increased submucosal vascularity

❑             An increase in the size of the submucosal glands and goblet cell metaplasia of the airway 
epithelium

❑             Hypertrophy and/or hyperplasia of the bronchial smooth muscle



Curschmann’s spirals seen in sputum of 
asthmatic patients .



Thick bronchial basement membrane in asthma





4. Bronchiectasis:

Definition :

-Is a permanent dilatation of bronchi & bronchioles,  
caused by the destruction of muscle & elastic supporting 
tissue, resulting from or associated with chronic, 
necrotizing infections. 

- It is a secondary sequel to persistent infections or 
obstruction.



Etiology:

1. Bronchial Obstruction:

        Localized (F.B. or Tumor)

   Generalized (asthma, bronchitis)

2. Congenital & hereditary conditions :

❑ Cystic fibrosis: obstruction by abnormally viscid mucus and secondary infections

❑Immunodeficiency: recurrent bacterial infections.

❑Primary ciliary dyskinesia (also called the immotile cilia syndrome): It is caused by inherited 
abnormalities of cilia that impair mucociliary clearance of the airways, leading to infections.

3. Post-necrotizing suppurative inflammation (staphylococcus aureus, TB).



Pathogenesis :
Two processes are involved:

❖Bronchial obstruction.

❖Chronic persistent infections.

 Either may be the initiator:

         - Obstruction caused by a foreign body impairs the clearance of secretions, providing a favorable 
substrate for infection. The resultant inflammatory damage to the bronchial wall and the 
accumulating exudate further distends the airways, leading to irreversible dilation. 

         - Conversely, persistent necrotizing infection in the bronchi or bronchioles may lead to poor 
clearance of secretions, obstruction, and inflammation with peribronchial fibrosis and traction on the 
bronchi, culminating again in full-blown bronchiectasis.



Clinical features :

-Sever persistent cough with expectoration of mucopurulent fowl-smelling sputum

-Frank hemoptysis may occur.

-Clubbing of fingers. 

-In severe bronchiectasis: hypoxemia, hypercapnia, pulmonary hypertension, and cor pulmonale. 

-Septic emboli may arise from lung abscess and may lead to brain abscess.



Morphology :

Grossly :

- Localized or diffuse.

-Bronchi of the lower lobes of both lungs are frequently 
involved by bronchiectasis; they become markedly 
dilated.

-Their Lumina is filled with dirty purulent exudates when 
removed a reddish ulcerated mucosa is seen.

-More severe in the distal bronchial tree.



Lung showing cystic bronchiectasis



Microscopically:

❑Vary with the severity and duration of the disease.

❑ In active full-blown disease, intense acute & chronic inflammatory exudates within the wall of the 
bronchi & bronchioles are seen, and desquamation of lining epithelium causes extensive ulceration. 

❑Typically, mixed flora is cultured from the sputum.

❑When healing occurs, the lining epithelium may regenerate completely; however, the injury usually 
cannot be repaired, and abnormal dilation and scarring persist.

❑In more chronic cases, fibrosis of the bronchial and bronchiolar walls and peribronchiolar fibrosis 
develop



Dense chronic inflammatory cell infiltration and fibrosis of 
bronchial wall.

A dilated bronchus in which the mucosa and 
wall are not clearly seen because of the 
necrotizing inflammation with destruction.





Thank You
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