Integrated outline of Lecture 08 (01-15 PA; Tuder), Lecture 09 (01-15 PP; Kirshman), Lecture (10 (01-15 PP ; Wise)
Asthma & COPD
ASTHMA

Clinical


Asthma is a syndrome of episodic respiratory symptoms w/ 3 cardinal features



1.  Chronic airway inflammation



Trigger ( inflam. infilt. ( mediator release ( bronchoconstriction & edema


Triggers include viral infections (not bacterial!), inhaled irraitants, inhaled allergens, exercise, cold air, occupational exposures, non-adherence to therapy




Eosinophils: characteristic of asthma, distinguishes from COPD




Neutrophils: also can be prominent




Mast cells: activated by IgE




Lymphocytes: Th2 thought to favor allergic response




Macrophages: normally the predominant lung inflammatory cell



2.  Airway hyperresponsiveness



Def: exaggerated bronchoconstriction to specific allergens or nonspecific stimuli




Is almost always found in asthma, but is not specific for it




Measured by methacholine challenge: ( PD20



3.  Variability in airflow obstruction

Caused by bronchoconstriction, airway mucosal edema (swelling) and inflammatory exudates in the airway


(Contrast with COPD, which may have airway hyperresponsiveness but has a fixed obstruction 10)


Signs and symptoms of asthma



Episodic wheezing, dyspena, cough, chest tightness




(in contrast to COPD, which has a stable course with periodic exacerbations 10?)



PFTs: obstruction (( FEV1/FVC), hyperinflation (( TLC, FRC, RV)



CXR: hyperinflation



3 features of severe exacerbations


1. Pulsus paradoxus:  airway obstruction ( ( (P during inspiration and expiration ( exaggerated swings in pleural pressure esp. inspiratory ( ( LV emptying ( (( inspiratory SBP



2. Rising PaCO2: hyperventilation ( respiratory mm fatigue ( hypoventilation




3. Respiratory mm fatigue: use of accessory mm’s, paradoxical abdominal mvmt


Epidemiology: 7% prevalence in US, more common in children and African-Americans
Pathogenesis


Etiology: unknown but probably involves



Genetic factors, esp. atopy (IgE response to specific allergen exposure)



Respiratory infections, as an inflammatory trigger


Environmental exposures (eg tobacco smoke, occupational agents)


Neural control of airways plays a role in all features of asthma

1. cholinergic: principle neural control of airway smooth mm, may involve a lack of negative feedback in parasymp bronchoconstriction and mucus secretion


2. non-adrenergic, non-cholinergic inhibitory (NANCi): VIP and NO ( bronchodilation


3. non-adrenergic, non-cholinergic excitatory (NANCe): substance P ( bronchoconstr., mucus secretion, airway edema, pro-inflam.


4. adrenergic: (2-R agonist treatment ( bronchodilation
Treatment


- Bronchodilators: (2 agonists, anticholinergics


- Corticosteroids: anti-inflammatory effects, inhaled form for chronic management, oral for acute exacerbations

- Leukotriene modifiers: eg LT-R blockers, less effective than inhaled corticosteroids


- Anti-IgE: eg omalizumab, but expensive ($10K/yr)


- Environmental control: allergens, irritants


- Home monitoring of lung function


- Patient education

Pathology

5 histological features 7


1. intraluminal secretions: plasma, inflammatory cells, desquamated epi. cells



2. airway epithelial desquamation



3. reversible 8 goblet cell hyperplasia & mucus hypersecretion


4. airway inflammation: esp CD4 lymphocytes and eosinophils



5. hyalinized basement membrane: collagen fibrils (remodeling of BM, thick)


Also may find Charcot-Leyden crystals: elongated double-pyramid crystals from eosinophils

Fatal asthma: hyperinflation, mucus metaplasia and plug, inflam. infilt. in airway walls

CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD)
Clinical


- Def: A chronic disease of reduced expiratory airflow and characterized by progressive decline in pulmonary function punctuated by acute exacerbations 9

- PFTs:  curvier and smaller expiratory tracing on flow-volume curve; obstruction (( FEV1/FVC)


- Risk factors for COPD


- Cigarette smoking: nonsmokers experience a progressive decline in FEV1 with age (25% loss over lifetime, or 30mL/yr), but smoking accelerates the rate of decline; about 1/7 of smokers develop COPD 13


- Also, old age, male gender, airway hyperreactivity, low SES, AAT deficiency

- Presentation usually has elements of the pink puffer and blue bloater


- Pink puffer: emphysematous, hyperinflated, thin physique, dyspneic, low PaCO2, worsens O2 sat with exercise, wants oxygen Rx


- Blue bloater: bronchitic, less hyperinflated, obese physique, not dyspneic, high PaCO2, improves O2 sat with exercise, needs oxygen Rx


- Epidemiology: 2nd leading cause of disability, 4th leading cause of death, and it’s on the rise

Types of COPD


Emphysema



Consequences of irreversible destruction of alveolar septa and capillaries




( airspace enlargement ( hyperinflation



( ( compliance ( slow max expiratory airflow




( bullae



Panacinar vs centrilobular emphysema


- Panacinar emphysema: involves entire acinus, affects lung bases more, alpha1-anti-trypsin deficiency


- Centrilobular emphysema: involves respiratory bronchiole, affects lung apex more, typical result of cigarette smokers 14,15


3 theories of pathogenesis 17



1.  Alveolar inflammation: role of neutrophil and/or M(

2.  Protease/antiprotease imbalance: cigarette smoking inactivates antiproteases (eg AAT) which tip balance toward proteases from neutrophils and M(



3.  Alveolar cell apoptosis



CXR: large hyperinflated lungs (but best dx’d on CT density masking)

Chronic bronchitis


- Chronic (months to years) mucus hypersecretion which may or may not lead to obstruction and ( expiratory resistance 11

Also, asthmatic bronchitis, bronchiectasis, cystic fibrosis

Pathophysiology of COPD

Airflow obstruction (early)



Decreased elastic recoil, increase airway smooth mm tone (emphysema)



Increased airway resistance (chronic bronchitis)



Hyperinflation ( ( breathing work ( respiratory mm fatigue ( hypoxemia


Hypoxemia (midcourse)



V/Q mismatch: primary cause of hypoxemia in COPD


Hypoventilation: late in course of dz, more common chronic bronchitis



Diffusion impairment: with exercise or at high altitude, more common in emphysema


Pulmonary hypertension (late)



Chronic alveolar hypoxic vasoconstriction is main mechanism



Destruction of pulm capillary bed by emphysema



Can lead to cor pulmonale
Treatment


- Oxygen: only treatment known to improve the survival in COPD


- Smoking cessation: only treatment known to slow the progression of COPD


- Adjunctive therapy


- Antibiotics: prevent or treat infections


- Bronchodilators:  prevent or treat bronchospasm



- Corticosteroids:  for exacerbations


- Mechanical ventilation:  indicated for severe respiratory acidosis (pH < 7.25), need for sedation, severe hypoxemia (PaO2 < 50 mmHg), deterioriation despite other treatment, and inability to clear or protect airway


- Advanced treatment for COPD



Lung transplant



AAT replacement therapy



Lung volume reduction: bullectomy, laser, bilateral lung volume reduction



Long-term mechanical ventilation

Pathology


Emphysema



Gross: subpleural blebs in centrilobular emphysema



Histology: loss of tethering of alveolar septa to bronchioles w/o fibrosis 16

Chronic bronchitis


Cough due to mucus and inflammation of large airways, but airflow resistance is probably due to terminal bronchiole inflammation and remodeling 12
NORMAL AIRWAY STRUCTURE

3 types of normal airways 1

- Bronchi: mostly cartilage 4, also mucus glands, little smooth mm cells, connective matrix


- Terminal bronchioles: no cartilage, more prominent smooth mm cell layer 5, site of airway resistance in airway disease 3

- Respiratory bronchioles: site of involvement of peripheral alveoli disease 6
Larger central airways are major site of airflow resistance in normal lung (since there are so many more small airways, even though they have higher resistance) 2
