
BIOM30002 Summary Notes: 
Respiratory Diseases 
Lecture 18 – Airflow Limitation  
Focus on 2 most common airway obstructions:  

Asthma + Chronic obstructive pulmonary disease (COPD) 

Asthma 
- Chronic inflammatory airway disorder 

o Frequently involves airway hyper-responsiveness 

o Diffuse airway obstruction in lungs 

- Can exist on its own, but often associated with atopy (general tendency to develop allergic 

diseases – e.g. hay-fever, eczema) 

- Symptoms 

o Recurrent episodes of wheezing 

o Breathlessness 

o Chest tightness 

o Coughing 

- Widespread, variable, usually reversible airflow limitation  

Cells and Mediators 

Different pathophysiological manifestations – need to consider when developing treatments 

 

Allergen  mast cells + macrophages/dendritic cells  Inflammatory cells (Th2, eosinophil, neutrophil) 

- Mast cell: most associated with atopy/anaphylaxis 

o Release mediators for other cells of inflammatory cascade 

- End results 

o Mucus hypersecretion (forms mucus plugs) 

o Bronchoconstriction (combination of hypertrophy/increased smooth muscle mass + 

smooth muscle stimulation/contraction) 



- Chronic asthma –  

o Can get sub-epithelial fibrosis (uncommon – usually in people with long-standing, poorly 

controlled asthma) 

Lung tissue remodelling in asthma  

- Goblet cell metaplasia 

- Sub-epithelial collagen thickening (fibrosis) 

- Infiltration of inflammatory cells 

o Increased mucosal vascularity  

- Increased smooth muscle volume (smooth 

muscle hypertrophy) 

o Not only increased in size, but also 

much more prone to 

stimulation/hyper-responsiveness 

in asthmatic patients 

Clinical consequences 

- Acute inflammation/acute hyper-reactivity 

o Symptoms related to bronchoconstriction  

▪ Tightness 

▪ Wheezing 

▪ Breathlessness  

- Chronic inflammation 

o More risks of exacerbations  

o Non-specific hyperreactivity  

- Airway remodelling (very few people)  

o Result of sub-epithelial fibrotic changes  

o Poorly controlled asthma for several years 

Physiological consequences  
- Airway wall remodelling (narrow airways) 

o Poiseuille’s Law of flow through a tube – reduce diameter of tube, increase resistance to 

flow 

o Start off with slightly narrowed airways from 

asthma  

▪ Smooth muscle hyperplasia + 

hypertrophy 

▪ Epithelial + sub-epithelial oedema  

▪ Mucus secretions 

o As airway smooth muscle contracts (especially 

since the muscle has hypertrophied) 

▪ Airway resistance markedly increases 

Measure this with FEV1 (measures airflow obstruction) 

Is generally at least 70% of FVC 

 With significant airflow obstruction – airflow lower = longer time to expel the FVC  

(FEV1 is only about 30% - flattening of respiratory curve) 

Breathlessness in patients with obstructed airways –  

- Imbalance between what the brain thinks should be done to achieve a certain amount of 

ventilation and what is actually needed 



o i.e. Change in the “work of breathing” – in the load (resistive/elastic) 

- Breathlessness = recognition of an inappropriate degree of respiratory work for body workload 

Burden of asthma 

- One of the most common chronic diseases worldwide 

- 300 million affected  

- Prevalence increasing in many countries, especially in children  

o 1 in 6 children, 1 in 9 adults 

- Major cause of school/work absence  

o Socioeconomic burden 

Factors that exacerbate asthma 

- Allergens  

- Respiratory infections 

- Exercise + hyperventilation  

- Weather changes 

- Pollutants (sulphur dioxide, occupational fumes)  

- Food, additives, drugs 

- Emotion 

Diagnosis  

- Appropriate clinical setting  

o Acute onset wheezing + breathlessness 

o Significant day to day variability 

o May have a trigger 

- Demonstrate reversible airflow obstruction 

o Peak flow 

o Spirometry (FEV1) 

- Bronchoprovocation test 

o Measures airway hyperreactivity (AHR) 

o Direct: Methacholine, histamine (irritate effector cells in airways) 

o Indirect: Exercise, mannitol, hypertonic saline (provokes different pathways – not 

directly immune cells) 

 

 Tested pre + post bronchodilation  

FVC – normal (not dealing with restrictive lung disease) 

FEV1 – moderately reduced (59% of the normal) 

 Following bronchodilation (post), FEV1 returns to normal 

FEV1:FVC ratio – moderately reduced 

 Following bronchodilation (post), the ratio improves but STILL mild airflow obstruction (less than 

70%) 



 This demonstrated reversible airflow obstruction 

Flow-volume curve 

 

Treatment  

 

Before advent of glucocorticoids in inhalers, asthma was much more problematic  

 Now with inhalers, deaths are much rarer  

- Action plan (treatment/management is more than pharmacotherapy) 

o Identification + avoidance of triggers 

o Smoking cessation 

o Secondary smoke exposure 

- Medication: Tries to minimise underlying pathophysiology  

o Beta 2 agonists (for short term symptom relief) 

▪ Sole use is bad – can mask significant asthmatic activity + increase deaths  

o Inhaled corticosteroids 

▪ Is the primary treatment 

▪ Reduces airway inflammation (eosinophils + mast cells) + airway hyperreactivity 

o Oral corticosteroids 

▪ Usually only at times of acute exacerbation 

▪ Very few people steroid-dependent asthma  

o Combination inhalers (inhaled corticosteroid + long-acting beta agonist) 

▪ Add in a longer-acting beta agonist rather than escalate the dose 



High dose in corticosteroids isn’t as effective because the adverse effects aren’t 

worth the benefits – already at 90% max clinical effect 

 

Side effects include oral thrush, increased lower respiratory tract infections (especially pneumonia) 

o Leukotriene receptor antagonists (rare) 

o Anti-IgE pathway targeted 

 


