Asthma Pharmacology
“Minimal effective dose” 
“Stepped treatment” refers to using the safest agents first and adding additional power as needed.

Mechanism of Action:
     Anti-Inflammatory drugs versus Bronchodilators

Indications for therapy:   Acute, quick relief therapy versus Long-term maintenance, prophylaxis
Bronchodilators
1.  Beta2 agonists relax smooth muscle, enhance mucociliary clearance, and suppress release of 
histamine/leukotrienes.  Usually used for acute treatment.

Beta2 agonists have low oral bioavailability and extensive first-pass metabolism.  


They are almost always given via inhalers and nebulizers.  This reduces the dose 
required, and reduces side effects because drug goes directly to the site of action.

Combination therapy with theophylline boosts Beta2 agonist effects (not synergism, though).
-- Salmeterol  (very long duration bronchodilation (>12 hours), used for maintenance/prophylaxis)
--Albuterol  (short duration, used for acute attacks.  Can be combined with Salmeterol as needed)

--Formoterol (long acting, used for maintenance/prophylaxis)

--Metaproterenol

--Terbutaline

--Salbutamol

--Isoetharine

Toxicities:
Tachycardia, palpitations, exacerbating CAD



Anxiety, tremor, insomnia



Hypokalemia, hyperglycemia

2.  Cholinergic Antagonists block muscarinic receptors in smooth muscle, inhibiting muscle tone.

They also block sensory afferents that augment parasympathetic bronchomotor tone, thus 
producing further bronchodilation and blocking mucus secretion.

These are also given via inhalers and nebulizers.  

Only used for maintenance/prophylaxis of COPD, not asthma.
--Ipratropium bromide (extremely poor absorption, so high dose must be given.  Slower onset 
and longer lasting than Beta2 agonists)
Toxicities:
Dry mouth



Blurry vision



Flushing
3.  Methylxanthines relax smooth muscle.  Other effects of Methylxanthines include:


1.  CNS: increased alertness, reduced fatigue, tremor, insomnia, anxiety, tachypnea.   


2.  Cardiovascular: increased cardiac contractility, reduced peripheral vascular resistance.

3.  Metabolic:  diuresis, increased basal metabolic rate.
Mechanisms of action include:


1.  Inhibition of PDE, which increases cAMP and cGMP, which relax smooth muscle.


2.  Inhibition of adenosine, which is a bronchoconstrictor.

Because of toxicity risks, therapeutic monitoring with serum levels is required for methylxanthines.  Watch out for liver failure, erythromycin, and propranolol, which can decrease liver clearance.
Methylxanthines are used for maintenance/prophylaxis.
--Theophylline
--Aminophylline
Toxicities:
Tremor, twitching, siezures, insomnia, anxiety



Tachycardia, palpitations, arrythmias

Anti-Inflammatory Drugs
1.  Glucocorticosteroids are only used prophylactically, not acutely.  They are anti-inflammatory, 
and suppress release of leukotrienes/prostaglandins by inhibiting phospholipases A2 and C.

These are fairly hazardous drugs and should be used when other treatments fail.

--Beclomethasone
--Triamcinolone

--Flunisolide

--Budesonide
Toxicities:
Candida infection (thrush)


Dysphonia, laryngeal myopathy
2.  Cromolyn is another anti-inflammatory that inhibits release of histamine/leukotrienes, and 
inhibits chemoattraction of leukocytes.  Cromolyn also inhibits C-fiber nerves, which 
reduces bronchoconstriction and prevents cough.

All in all, Cromolyn reduces bronchial reactivity.

It is used as a prophylactic against exercise-induced and allergen-induced asthma.


Cromolyn is very safe to use.

3.  Nedocromil is another anti-inflammatory that inhibitsneural reflexes to irritants, exercise, cold.


All in all, Nedocromil reduces bronchial reactivity.

It is used as a prophylactic against exercise-induced and allergen-induced asthma.


Nedocromil is very safe to use.
4.  Zafirlukast is a leukotriene antagonist.  Leukotrienes are released during asthma attacks and 
allergic reactions.

Zafirlukast inhibits P450 enzymes.

Zafirlukast increases warfarin plasma concentrations by 60%.


Erythromycin and Terfenadine reduce Zafirlukast plasma concentrations by 50%.


Eosinophilic vasculitis (Churg-Strauss syndrome) is a rare by lethal side effect.

5.  Montelukast is a leukotriene antagonist, but without any of the drug interactions or toxicities 
(such as Churg-Strauss) of Zafirlukast.
6.  Zileuton is a leukotriene antagonist.
7.  Omalizumab is a monoclonal antibody that binds IgE.  It is used as maintenance/prophylaxis 
against allergic asthma.  By binding free IgE, it blocks release of histamine/leukotrienes.

By reducing free IgE, it also leads to IgE-receptor downregulation, further reducing 
allergic reactions.

T1/2 is a month.  Cost is $10,000/year!!
