	Name 5 anti-inflammatory agents used for the treatment of asthma

	Name 3 bronchodilators used for the treatment of asthma


	Name 4 agents used as acute treatment of asthma – which one gives the fastest response?
 NEXT 

	Name 8 agents used as prophylaxis/maintenance in patients with asthma
 NEXT 


	1. β2-agonists

2. Ipratropium bromide

3. Theophylline
	1. Corticosteroids

2. Nedocromil/cromolyn

3. Bromide

4. Montelukast/Zafirlukast

5. Zileuton

	1. Long-acting β2 agonists

2. Theophylline

3. Inhaled steroids

4. Systemic steroids

5. Nedocromil/cromolyn

6. Zafirlukast/Montelukast

7. Zileuton

8. Short-acting β2 agoinsts
	1. Short-acting β-2 agonists – fastest response
2. Theophylline

3. Systemic steroids

4. Ipratropium

	β-2 agonists
1. Name 6 examples

2. What are the 4 MOAs that are useful in treating asthma?

3. How are they metabolized?

4. What are the adverse effects?

5. Which β-2 agonist is long-acting?
	Cholinergic antagonists
1. Name 1 example

2. Describe the MOA

3. Faster or slower onset of action than β-2 agonists?

4. More or less effective than β-2 agonists?

5. What are the adverse effects?

6. What combination of maintenance treatment has been shown to substantially reduce morbidity, hyperresponsiveness and airway obstruction in patients?

7. Is ipratropium bromide more or less effective than short-acting β2-agonists?

8. Is ipratropium bromide effective for maintenance/prophylaxis in patients with asthma?

9. Is ipratropium bromide effective for maintenance/prophylaxis in patients with COPD?

	Methylxanthines
1. Name 4 examples in decreasing order of potency

2. Name the pharmacologic actions on smooth muscle

3. Name the pharmacologic actions on CNS

4. Name the pharmacologic actions on CVS
5. Name the pharmacologic actions on skeletal muscle
6. Name the pharmacologic actions on diuresis
7. Name the pharmacologic actions on gastric functions
8. Name the pharmacologic actions on metabolism

9. What are the 3 MOAs of methylxanthines?

10. How is theophylline mainly metabolized?
11. How does metabolism differ at doses within therapeutic range vs. higher doses?

12. What are the adverse effects?

13. Are they used for acute treatment or maintenance/prophylaxis?


	Glucocorticosteroids

1. Name 4 examples of inhaled glucocorticoids

2. When are glucocorticoids used in asthma?

3. What is the MOA?
4. What are the local side effects of inhaled steroids?

5. What are the systemic side effects of inhaled steroids and at what doses do they occur?

6. Are these drugs used for acute treatment or maintenance/prophylaxis?

	1. Ipratropium bromide

2. MOA

· Block mAch R→inhibit resting cholinergic bronchoconstrictor tone

· Block sensory afferent input via vagus which can augment bronchoconstrictor tone

3. Slower

4. Less – used in combination

5. Adverse effects

· Anti-cholinergic – dry mouth, blurred vision, urinary retention

· Only seen at high doses

· Paradoxical bronchoconstriction – due to hypotonic/nebulizer solution

6. β2-agonist (terbutaline), corticosteroid, NOT anti-cholinergic agent

7. Less

8. Not effective

9. Maybe useful
	1. Metaproteranol, terbutaline, albuterol, salbutamol, isoetharine, salmeterol

2. MOA

· Stimulation of adenylate cyclase→relaxation of smooth mm.

· Enhanced mucociliary clearance

· ↓Microvascular permeability

· Suppression of mediator release (histamine and leukotrienes) from pulmonary inflammatory cells

3. 1st pass effect

4. Adverse effects

· CVS – tachycardia, palpitations, exacerbating CAD, arrhythmias

· CNS – anxiety, apprehension, tremor, insomnia

· Metabolic – hypokalemia, hyperglycemia

· Tolerance

5. Salmeterol



	1. Beclomethasone dipropionate, triamcinolone acetonide, flunisolide, budesonide
2. To treat exacerbations and as prophylaxis in chronic severe asthmatics when less hazardous treatments have failed

3. MOA
· Anti-inflammatory: inhibit phospholipase A2/phospholipase C→ suppresses release of mediators (leukotrienes and prostaglandins) from inflammatory cells

4. Local
· Candida in mouth and throat

· Dysphonia – laryngeal myopathy - ↓by slow inhalation, spacer, gargling
5. Systemic
· >1000μg/day of beclomethasone→inhibit HPA axis
· Bruising, purpura
· ↓growth in children; cataracts

6. Maintenance/prophylaxis


	1. Theophylline>caffeine>theobromine (also xanthine)

2. Bronchial and vascular relaxation

3. ↓drowsiness, fatigue; nausea, anxiety, tremor, insomnia, seizures; stimulates medullary respiratory center

4. ↑cardiac contractility; ↑ventricular instability; ↓peripheral vascular resistance and venodilates in patients with cardiac failure

5. ↓fatigue

6. ↑water and electrolyte excretion

7. ↑secretion of gastric acid and pepsin

8. ↑BMR and free plasma fatty acids

9. MOA

· Inhibit phosphodiesterase→↑cGMP and cAMP→smooth muscle relaxation (only at very high doses)

· Bind A2 receptors (adenosine antagonists)→↑membrane bound adenyl cyclase→smooth mm. relaxation

· ↑catecholamines→adrenergic stimulation

10. Liver – cytochrome P450
11. Therapeutic doses – 1st order elimination; higher doses – zero order elimination b/c enzyme system is saturated
12. Adverse effects

· CNS – anxiety, tremor, insomnia, agitation, twitching, seizures
· GI – nausea, vomiting

· CVS – tachycardia, palpitations, atrial and ventricular arrhythmias

13. Both



	Cromolyn
1. What is the MOA of cromolyn?
2. Which MOA explains why cromoglycate is effective against cough?

3. Is cromolyn used in acute treatment, prophylactic or maintenance treatment?

4. What other condition is cromolyn used for?

5. What are the adverse effects?
	Nedocromil
1. What is the MOA of nedocromil?
2. What types of asthmatic response is nedocromil especially useful in treating?
3. What are the adverse effects of nedocromil?

4. Is nedocromil used in acute treatment, prophylactic or maintenance treatment?

5. Is nedocromil more effective in adults or children?

	Zafirlukast
1. What is the MOA of Zafirlukast?
2. Is metabolism affected by renal failure or hepatic impairment?
3. What enzymes does Zafirlukast inhibit?

4. What drugs have an ↑in AUC when taken with Zafirlukast?

5. What drug ↓AUC of Zafirlukast?

6. How does erythromycin affect Zafirlukast?

7. What drug ↑plasma levels of Zafirlukast?

8. Name 1 serious but rare side effect

9. What similar drug has fewer drug interactions than zafirlukast?
	Zileuton
1. What is the MOA of Zileuton?

2. How is it administered?

3. How is it metabolized?

	1. MOA – anti-inflammatory NOT bronchodilating
· Similar to cromolyn but inhibits a broader range of inflammatory cells in vivo than cromolyn

2. Early and late bronchoconstrictor response to irritants, exercise and cold
3. Adverse effects

· Unpleasant taste, nausea

· Bronchospasm

· Headache
4. Maintenance/prophylaxis

5. Children
	1. MOA – cromolyn (unknown) – anti-inflammatory NOT bronchodilating
· Cromoglycate – inhibits release of inflammatory mediators in vitro from pulmonary inflammatory cells→prevents degranulation

· Cromoglycate – suppresses activating effect of chemoattractant polypeptides on PMNs, esosinophils, monocytes

· Cromoglycate – prevents bronchoconstriction induced by sulfur dioxide and bradykinin – possible effect on C-fiber sensory nerve transmission in lung

2. Prevents bronchoconstriction induced by sulfur dioxide and bradykinin – possible effect on C-fiber sensory nerve transmission in lung

3. Prophylactic – exercise and allergen-induced asthma

4. Allergic rhinitis (hay fever)

5. Adverse effects – rare
· Oropharyngeal irritation with the powdered capsules (cough and wheeze)

· Headache, nausea



	1. 5-lipoxygenase inhibitor

2. Orally active

3. Hepatic glucuronidation
	1. MOA
· Cysteinyl-LT antagonist→inhibits the actions of leukotrienes LTC4 (which are responsible for allergen-induced contractions of lung tissue)

2. Hepatic impairment

3. P450 2C9 and 3A4

4. Warfarin, phenytoin, carbamazempine, tolbuamide

5. Terfenadine

6. ↓plasma levels due to ↓bioavailability

7. Aspirin

8. Eosinophilic vasculitis (Churg-Strauss syndrome)
9. Montelukast

	Omalizumab
1. What is the MOA of Omalizumab?
2. What are the indications for use?

3. What are the adverse reactions?
	Name 4 kinds of drugs that are relatively contraindicated in asthmatic patients

	
	

	1. β – blockers
2. Cholinergic agonists

3. Aspirin

4. NSAIDs
	1. mAb→binds IgE→↓release of histamine, leukotrienes from mast cells and basophils→↓mucosal inflammation and airway smooth mm. spasm
2. Patients >12yo w/ moderate to severe persistent asthma with inadequately controlled symptoms by inhaled corticosteroids

3. Anaphylaxis (rare)



	1. 
	2. 


