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 Affects millions of people
 Caused by narrowing of the 
airways

 Symptoms- wheezing, coughing, 
chest tightness

 Asthma can be treated 
successfully

 Allergens (dust, pollen and animal 
fur)

 Respiratory infections
 Irritants (tobacco smoke, chemicals, 
strong odors and fumes)

 Physical activity
 Medications (beta blockers)
 Stress
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 Regular doctors visits
 Pulmonary function monitoring
 Adjustment of medications
 Ongoing education

 Medications used for treatment vary 
according to age, severity and the 
level of control.

 Intermittent Asthma
 Persistent Asthma

 Symptoms of asthma occur two or 
fewer times per week

 Asthma does not interfere with daily 
activities

 Nighttime symptoms awaken patient 2 
or fewer night per month

 Oral steroid treatment   is needed no 
more than once per year 
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 Symptoms such as coughing, wheezing and 
shortness of breath

 Night symptoms that awake patient at night
 Symptoms that need treatment with a 

bronchodilator
 Symptoms that do not allow a patient to 

participate in normal activities

 Relief of symptoms
 Prevention of acute asthmatic attacks
 Improved quality of life

 Medication of choice for the treatment of 
bronchospasm

 Selective short acting beta 2-adrenergic 
agonists used for asthma

1. Albuterol (Proventil®)
2. Terbutaline (Brethaire®)
3. Metaproterenol (Metaprel®)
4. Bitolterol (Tornalate®)
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 Long acting Beta-2 selective agonists

1. Salmeterol
2. Formoterol
3. Vilanterol

 Stimulates adenylyl cyclase 
 Increases cAMP in smooth muscle
 Increased cAMP results in a powerful 

bronchodilation

 Metered Inhaler 
1. shorter time to relief 
2. greater potency of bronchodilation
3. less side effects
 Nebulizer – expensive and bacterial 

contamination, delivers consistent dosages
 Oral- slower onset, more side effects
 Parenteral
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Agent Inhalation Route Oral Route
Onset of 
action (mins)

Duration of 
action (hr)

Onset of 
action (mins)

Duration of 
action (hr)

Metaproterenol <1 1-3 15-30 4
Bitolterol 3-4 5-8
Albuterol 5-15 3-6 15-30 8
Terbutaline 15-30 3-6 60-120 4-8
Salmeterol 10-20 12

 Skeletal muscle tremors-Most common
 Tachycardia
 Anxiety, restlessness and apprehension

Using only 1 puff instead of 2 can relieve these 
effects. Over time these effects go away. 

 Theophylline is a methylxanthine available in 
tablet form and can be given as an IV in its 
salt form  aminophylline 

 Mechanism of action is to inhibit 
phosphodiesterase

 Rarely used because of frequent side effects, 
drug interactions, limited effectiveness and 
risk of life threatening complications from 
overdose. Narrow therapeutic window.

 Side effects include convulsions and 
tachycardia
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 Ipratropium and Tiotropium
- Slower onset (15-20 minutes)
- Used in patients who can’t tolerate ß2 agonist.

 Mechanism of action-competitively blocks 
muscarinic receptors in the airway and 
completely inhibit acetylcholine which 
prevents bronchoconstriction

 Side effects - minimal, if dosage to high can 
have atropine like effects

 Inhalation administration
- Beclomethasone (Venceril®)
- Flunisolide (Aerobid®)
- Fluticasone (Flovent®)
- Momentasone (Asmanex®)
- Triamcinolone (Azmacort®)

 Oral administration
- Prednisone (Meticorten®)

 Intravenous administration
- Methylprednisolone

 Onset of action: 3 hours
 Duration of action: Inhaled 10-12 hrs; oral 6-

12 hour
 Corticosteroids do not cause their effects 

rapidly in asthma



11/13/2017

7

 Reduce the synthesis of arachidonic acid by 
inhibiting phospholipase A2 activity 

 Thereby inhibiting the synthesis and release 
of leukotrienes and prostaglandins 

 Corticosteriods (Inhaled) are considered as 
part of the first line prophylactic therapy for 
persistent asthma

 A short course of oral corticosteriods should 
be combined with an inhaled steroid to 
reduce the oral dosage.

 Side effects with short-term use: 
increased energy, insomnia, hunger, 
agitation and mood alteration

 Side effects with long-term use:
osteoporosis, cataracts, myopathy, 

hypothalamic-pituitary-adrenal axis 
suppression, depression
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Oropharyngeal candidiasis

Vocal cord changes

Nose bleeds, mucosal 
irritation

 Devices that contain both long acting 
bronchodilator and steroid are preferred. 
Examples  Advair and Symbicort

Budesonide and 
formoterolFluticasone and

Salmeterol

 Alternative to low dose glucocorticoids
 Used as a nebulizer solution
 Mechanism -decreases the release of 

mediators ( histamine and leukotrienes) 
 Can be used to prevent symptoms before 

exposure to a trigger-exercise and cold 
asthma

 Less effective then steroids
 Must be used 3-4 times/day



11/13/2017

9

 Montelukast (Singulair), zafirlukast (Accolate) are 
antagonists to LT receptors (LTD4 & LTE4) and  
zileuton (Zyflo) is an inhibitor of 5-lipoxygenase

 Mechanism – open narrowed airways, decrease 
inflammation and mucus production

 Oral tablets taken OD or BID
 Side effects – mood alterations and depression  

Zileuton-contraindicated in hepatic disease
 Slightly less effective than inhaled steroids-used to 

treat aspirin, exercise, cold and antigen induced 
asthma

Omalizumab
 Monoclonal antibody to human IgE
 Mechanism of action – forms a complex with 

free IgE which lowers serum levels. This 
prevents IgE from binding to mast cells and 
releasing histamine and leukotrienes

 Limited use due to high cost, administration 
is subcutaneous and concern of long term 
effects
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Relaxation

Acetylcholine

BRONCHIAL 
TONE

Constriction

Leukotrienes

Muscarinic
antagonists

Leukotriene 
antagonists

Theophylline

Adenosine

-

+

AMP

ATP

cAMP
AC

PDE

Beta
agonists

Theophylline

AC = adenylyl cyclase
PDE = phosphodiesterase

 Stepwise Approach is followed

Classification Mechanism of action Route of 
administra-tion

Therapeutic use Unique therapeutic use Side effects

nergic Bronchodilator
SABA-Albuterol, 
Terbutaline, 
Metaproterenol, 
Bitolterol
LABA-Salmeterol, 
Formoterol, 
Vilanterol

1. Stimulate AC causing ↑ of 
cAMP resulting in 
bronchodilation

2. Inhibits release of mediators 
from mast cells

1. Inhalation
2. Oral
3. SC
(Terbutaline)

Symptom relief of 
bronchospasm in acute 
asthma attacks

Is used in combination 
with corticosteroids in an 
inhaler for persistent 
asthma.

1. Skeletal muscl
2. Tachycardia
3. Anxiety, restle
apprehension

ine Methylxanthines
Bronchodilator

1. Inhibits cAMP
phosphodiesterases causing  
↑ of cAMP

2. Competitive antagonist at 
adenosine receptors

1. Oral
2. Slow IV over 40 

mins

Maintenance therapy for 
chronic asthma

Sustained release oral 
therapy

1. Narrow ther
window

2. Convulsions
3. Tachycardia

m
m

Bronchodilator 1. Competitively blocks the 
muscarinic receptors in the 
airways

1. Inhalation Alone or in combination 
with B2 adrenergic 
agonists in acute asthma

Used in patients who can’t 
tolerate β2 agonists

Minimal, if dosag
high may cause a
like effects

oids

,methylpre

sone,
Fluticasone

de

Anti-
inflammatory
Agent

1. Reduce the synthesis of  
arachidonic acid by 
phospholipase A2 which 
inhibits the release of 
leukotrienes and 
prostaglandins

1. Inhalation
2. Oral
3. IV

Maintenance therapy for 
chronic asthma

Treats the underlying 
inflammation of asthma, 
reducing frequency and 
severity of attacks

Oral usage
1. Short term- in
energy, insomnia
agitation and mo
alterations
2. Long term-
osteoporosis, ca
myopathy, hypot
pituitary adrenal
suppression, dep
Inhaletion
1. Candidiasis
2.     Vocal cord c

Anti-
inflammatory
Agent

1. Decrease in the release of 
mediators such as histamine 
and leukotrienes

1. Inhalation Prophylactic therapy for 
preventing bronchospasm

1. Used prior to exercise
2. Used prior to cold air

Occasional coug

t,
ast

Leukotriene 
inhibitor

1. Antagonist at the LTD4 
leukotriene receptor

2. The LTE4 receptor is also 
blocked

1. Oral Prophylactic therapy for 
preventing bronchospasm

1. Aspirin induced 
asthma

2. Prior to cold air

1. Headache
2. Nausea

Leukotriene 
inhibitor

1. Inhibits 5-lipooxygenase to 
decrease production of 

1. Oral Prophylactic therapy for 
preventing bronchospasm

1. Exercise, aspirin 
induced asthma

Contraindicated 
patients with hep
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 Overview
- The management of allergic rhinitis involves

1. Allergen avoidance
2. Pharmacotherapy
3. Allergen immunotherapy

Symptoms-

 Cromolyn sodium- nasal spray, less effective 
than glucocorticoid nasal sprays

 Second generation antihistamines
- Loratadine
- Certirizine
- Fexofenadine
Available in liquid formulations for children
Avoid first generation antihistamines in young 
children because they may cause sedative 
effects 

 Second generation oral antihistamine
- Certirizine
- Loratadine
- Fexofenadine

 Antihistamine nasal spray
- Azelastine
- Olopatadine

 Glucocorticoid nasal spray
- Mometasone
- Fluticasone
- Triamcinolone

 Cromolyn nasal spray
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 Most effective- Glucocorticoid nasal sprays
 Those who fail to respond adequately, a 

second agent can be added. Options include 
antihistamine nasal spray, oral antihistamines

 Patients with concomitant asthma add 
montelukast

 Specific Agents
- Beclomethasone
- Flunisolide
- Mometasone
- Fluticasone
- Ciclesonide

Efficacy- These agents are more effective than 
oral antihistamines for relief of nasal 
symptoms.

1st generation 10-50% bioavailability

2nd generation - <2% bioavailability

 Onset of action- few hours
 Mechanism of action- down regulate 

inflammation by inhibiting phospholipase A2.
 Side effects – nose bleeds, irritation of nasal 

mucosa
 Drug interactions-Fluticasone and strong 

inhibitors of CYP3A4 (ritonavir, itraconazole) 
have been reported.  
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 1st generation – cause significant sedation.  
They are lipophilic and cross the blood brain 
barrier ex. Diphenhydramine (Benedryl®)

 2nd generation- These were developed to 
avoid the central nervous system effects. May 
be associated with weight gain.

 St. John’s wort may decrease the effects of 
loratadine and fexofenadine levels.

 Rapid onset of action (< 15 mins)
 Combination glucocorticoid/antihistamine 

sprays
-Used in patients who do not get relief 

with one agent

 Mechanism of action-block the binding of 
histamine to its receptor resulting in reduced 
release of histamine and other mediators.
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 Oral antihistamine/decongestant
- Provides better symptom relief than 

antihistamines alone
- Decongestants have a variety of adverse side 

effects including:
- hypertension
- insomnia
- irritability
- headache

 Cromolyn- very safe, but its utility is limited 
by frequent dosing and lower efficacy. Used 
when other agents can’t be tolerated

 Montelukast –Useful in patients who can not 
tolerated nasal sprays. In addition, it is useful 
in patients with concomitant allergic rhinitis 
and asthma or coexistent nasal polyposis

 Oral glucocorticoids – Short courses can be 
used when symptoms are preventing the 
patient from functioning normally.

 Glucocorticoid nasal sprays are the most effective 
single-agent maintenance therapy for allergic 
rhinitis

 First generation agents are familiar to patients 
and are available without a prescription, but they 
have several adverse side effects

 Second generation agents- preferred when 
antihistamine therapy is desired

 If glucocorticoid nasal sprays alone are not 
sufficient, then add a antihistamine nasal spray.

 Patients who are refractory to glucocorticoid 
nasal sprays and have asthma or nasal polyposis, 
montelukast may be helpful
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Drug Mechanisms of 
Action

Therapeutic 
Use

Route of 
Administration

Major Side 
effects

Classification

Diphenhydramine 
(Benedryl®)

Blocks histamine 
H1 receptors  

Allergic rhinitis, 
Urticaria and 
adjunctive 
therapy in 
anaphylactic 
reactions

Oral and Intravenous Marked sedation 
or agitation due 
to muscarinic 
receptor 
blockade

Histamine H1 
receptor 
antagonist- 1st

generation

Fexofenadine
(Allegra®)

Blocks histamine 
H1 receptors

Allergic rhinitis, 
Idiopathic chronic 
uticaria

Oral Histamine H1 
receptor 
antagonist- 2nd 
generation

Loratidine
(Claritin®)

Blocks histamine 
H1 receptors

Allergic rhinitis, 
allergic reactions 
to blood, an
adjunctive therapy 
in anaphylactic 
reactions

Oral Nausea, fatigue, 
headache

Histamine H1 
receptor 
antagonist- 2nd 
generation

Cetirizine
(Zyrtec®)

Blocks histamine 
H1 receptors and 
blocks histamine 
release

Allergic rhinitis, 
Idiopathic chronic 
uticaria

Oral Sedation, fatigue 
and dry mouth

Histamine H1 
receptor 
antagonist- 2nd 
generation


