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DEFINITION

 According to the National Institutes of Health (NIH) Expert 
Panel Report 3 (EPR-3), Guidelines for the Diagnosis and 
Management of Asthma:

A chronic inflammatory disorder of the airways in which 
many cells and cellular elements play a role, in 

particular, mast cells, eosinophils, T lymphocytes, 
neutrophils, and epithelial cells.

In susceptible persons, this inflammation causes 
recurrent episodes of wheezing, breathlessness, 

chest tightness, and cough, particularly at night
and in the early morning.



DEFINITION

These episodes are usually associated with 
widespread but variable airflow obstruction that 

is often reversible either spontaneously or with 
treatment.

The inflammation also causes an increase in the 
existing bronchial hyperresponsiveness to a 

variety of stimuli.



EPIDEMIOLOGY

 At least 22 million Americans have asthma.

 It is an underdiagnosed and undertreated condition that is 
estimated to have overall costs exceeding $12 billion 
annually in the United States.

 Asthma is the leading cause of lost school days in 
children and is a common cause of lost workdays 
among adults.

 Although asthma can occur at any time, it is principally a 
pediatric disease, with most patients being diagnosed by 
5 years of age and up to 50% of children having 
symptoms by 2 years of age.



EPIDEMIOLOGY

 Between 30% and 70% of children with asthma will 
improve markedly or become symptom- free by early 
adulthood; chronic disease persists in about 30-40% of 
patients.

 Mortality from asthma has decreased in the 21st 
century, from 4,657 deaths in 1999 to 3,447 deaths in 
2007 in the United States.

 Despite the relatively low number of asthma deaths, 
80% to 90% are preventable.

 Most deaths from asthma occur outside the hospital, 
and death is rare after hospitalization.





ETIOLOGY

Genetic 
predisposition

(60-80% of the 
susceptibility)

Environmental 
factors



ETIOLOGY

 Genetic Predisposition

• Atopy is the genetic predisposition for the development of 
immunoglobulin E (lgE)-mediated response to common 
aeroallergens.

• Atopy is the strongest predisposing factor in the 
development of asthma especially in children.

• Not all atopic individuals develop asthma, nor do all patients 
with asthma exhibit atopy.

• Adult-onset asthma may also be associated with atopy, but 
many adults with asthma have a negative family history 
and negative skin tests to common aeroallergen.



ETIOLOGY

 Environmental factors

List of Agents and Events Triggering Asthma



Precipitating Factors of Asthma





ETIOLOGY

 Hygiene hypothesis (Th1 and Th2 cell imbalance)

Th1-mediated 
responses

(Protective immunity)

Th2-mediated 
responses

(Allergic inflammation)



ETIOLOGY

 Hygiene hypothesis (Th1 and Th2 cell imbalance)

Factors that 
enhanceTh1-

mediated response

Infection
(e.g. measles virus, 
hepatitis A virus)

Contact with 
older siblings

Day care 
attendance during 
the first 6 months 

of life

Factors that 
enhanceTh2-

mediated response

Frequent 
administration of 

oral antibiotics

Residence in an 
industrialized 

country

Urban 
environment 

exposure

House dust mites



Schematic airway inflammation in asthma



Diagrammatic presentation of the relationship between inflammatory 
cells, lipid and preformed mediators, inflammatory cytokines, and 

proposed pathogenesis and clinical presentation in asthma



PATHOPHYSIOLOGY

 Airway remodeling

• Involves irreversible structural changes.

• No current therapies have been shown to alter either early 
decreased lung growth or later progressive loss of lung 
function.

1
• Replacement of injured tissue by parenchymal cells of the same 

type

2
• Replacement by connective tissue and its maturation into scar 

tissue

3
• Extracellular matrix fibrosis, an increase in smooth muscle and 

mucus gland mass, and angiogenesis.



SIGNS & SYMPTOMS

Dyspnea Chest tightness

Dry hacking 
cough

(Particularly at night)

Wheezing
(High-pitched, whistling sound created 

by turbulent airflow through an 
obstructed airway)



DIAGNOSIS

•Frequency and severity of symptoms
•Possible triggers 
•Possible positive family history & relevant comorbidities

History

•Reduced forced expiratory volume at second one to forced vital 
capacity (FEV1/FVC)

•Reversibility following inhaled β2-agonist administration
•Decreased vital capacity, an increased residual volume, and a 

normal total lung capacity

Pulmonary 
function 

test 

•Decreased oxygen saturation (less than 90%) 
•Hypoxemia
•Hypocapnia with respiratory alkalosis in early acute asthma
•Hypercapnia with respiratory acidosis in late or prolonged asthma

Blood gas 
indicators

•Elevated eosinophil count and IgE concentration in bloodOthers



Pulmonary Function Testing

~0.5 L

~1.2 L

~ 5.8 L

4.6 L



Volume-time curve from a forced expiratory maneuver

- FEV1 normally is 80% of the FVC

- FEV1: 3.2 to 4 L





Results of spirometry after administration of a 
short-acting bronchodilator

Significant clinical reversibility is defined as a 
12% improvement in FEV1 after administration 

of a short-acting bronchodilator



DIAGNOSIS

 Oxygen saturation

The normal oxygen saturation
of arterial blood at a Pao2 of 100 mm Hg is 97.5%

The normal oxygen saturation
of mixed venous blood at a Po2 of 40 mm Hg is about 75%



Inflammatory cascade in COPD and asthma



Differences in Pulmonary Inflammation Between Asthma 
and Chronic Obstructive Pulmonary Disease (COPD)



Clinical Features of Asthma, COPD, and ACOS



Pathogenesis of COPD



Chronic bronchitis is “the presence 
of chronic productive

cough for 3 months in each of two 
consecutive years in a patient in 

whom other causes of chronic cough 
(e.g., asthma, congestive heart 

failure, gastroesophageal
reflux) have been excluded.



Classifying Asthma Severity for Patients who are not 
Currently Taking Long-Term Control Medications



GOALS OF THERAPY

Reduce 
Impairment

Prevent 
chronic & 

troublesome 
symptoms

Maintain 
(near) 

"normal“ 
pulmonary 

function

Maintain 
normal 
activity 
levels

Require 
infrequent 

use of short-
acting inhaled 

β2–agonists
(≤  2 days a week)

Meet 
patients' and 

families' 
expectations



GOALS OF THERAPY

Reduce 
Risk

Prevent 
recurrent 

exacerbation
s of asthma

Minimize the 
need for ED 

visits or 
hospitalization

Prevent 
progressive 
loss of lung 

function

Prevent 
reduced lung 

growth in 
children

Provide 
optimal 

pharmacothe
rapy with 

minimal or 
no adverse 

effects



 Clinical findings in favor of severe asthma 
exacerbation

Tachypnea Tachycardia >120 
beats/min

Use of accessory 
muscles of 
inspiration

Inability to speak 
in full sentences 

or phrases

Inability to lie 
supine due to 

breathlessness

Peak flow or 
FEV1 less than 

50 percent of 
baseline

Marked hypoxemia
(PaO2 <60 mmHg or 
SaO2 <90 percent)

Hypercapnia
(PaCO2 >45 mmHg)



Management of asthma exacerbations: emergency department and hospital-based care



PHARMACOTHERAPY OF

ACUTE ASTHMA

 Short-Acting Inhaled β2-Adrenergic Agonist (SABA)

• They are the most effective bronchodilators and the 
treatment of first choice for the management of acute severe 
asthma.

• It is well documented that SABAs administered by the inhaled 
route provide as great or greater bronchodilation with 
fewer systemic side effects than either the parenteral or oral 
routes.

• Frequent administration of SABAs (every 20 minutes or 
continuous nebulization) has been found to be superior to the 
same dosage administered at 1-hour intervals.



PHARMACOTHERAPY OF

ACUTE ASTHMA

 Parenteral beta-agonists

1

• For patients suspected of having an anaphylactic reaction or 
unable to use inhaled bronchodilators for a severe asthma 
exacerbation, epinephrine 0.3 to 0.5 mg may be given 
intramuscularly (e.g, 0.3 to 0.5 mL of 1 mg/mL [also labeled 
1:1000] solution

2

• For patients with severe asthma and impending or actual 
respiratory failure not responding to standard therapy, but 
without evidence of anaphylaxis, there are rare reports of 
response to parenteral epinephrine 0.3 to 0.5 mg subcutaneously 
(eg, 0.3 to 0.5 mL of 1 mg/mL [also labeled 1:1000] solution



PHARMACOTHERAPY OF

ACUTE ASTHMA

 Short-Acting Inhaled β2-Adrenergic Agonist (SABA)

• Chronic administration of SABA leads to down-regulation
(decreased number of β2-receptors) and a decreased binding affinity 
(desensitization) for these receptors.

• Tolerance primarily reduces duration of bronchodilation as opposed 
to peak response, although that can occur as well.

• Most of the tolerance occurs within a week of regular administration 
and does not worsen with continued administration.

• Chronic SABA administration produces a tolerance of minimal 
clinical significance that is overcome easily by increasing the dose or 
by administering corticosteroids.



PHARMACOTHERAPY OF

ACUTE ASTHMA

 Short-Acting Inhaled β2-Adrenergic Agonist (SABA)

• Overuse of SABA suggests inadequate asthma control and can 
lead to fatal asthma.

• If the patient needs the SABA more than two or three times a 
day, the clinician should reassess environmental control, 
increase the dose of inhaled anti-inflammatory therapy.

• Use of the facemask reduces delivery of drug to the lung by one-
half so that a minimal dose is recommended as opposed to a weight-
adjusted dose.

• The dry powder inhalers (DPIs) are currently not indicated for 
the treatment of acute severe asthma exacerbations.



Pharmacologic Responses to
Sympathomimetic Agonists



Dosages of Drugs for Asthma Exacerbations







Racemic epinephrine 
liquid for inhalation and 
epinephrine inhalers are 

available over-the-counter 
in some countries and 
marketed directly to 

consumers for temporary 
relief of asthma symptoms





Racemic epinephrine have not 
been evaluated by the US FDA 

for safety or efficacy. 

The FDA has issued a warning 
about multiple adverse events 

associated with these products, 
including symptoms such as 

chest pain, nausea and vomiting, 
increased blood pressure, 

tachycardia, and hemoptysis, and 
also defective atomizer devices.



Dosages of Drugs for Asthma Exacerbations





PHARMACOTHERAPY OF

ACUTE ASTHMA

 Systemic Corticosteroids

• Corticosteroids are not bronchodilators; however, they can 
relieve bronchial obstruction by improving the responsiveness 
of β2 receptors and by inhibiting numerous phases of the 
inflammatory responses.

• They are indicated in all patients with acute severe asthma 
exacerbations not responding completely to initial inhaled β2-
agonist administration (every 20 minutes for three to four doses).

• Intravenous therapy offers no therapeutic advantage over oral 
administration.

• This therapy usually is continued until hospital discharge.



PHARMACOTHERAPY OF

ACUTE ASTHMA

 Systemic Corticosteroids

• The anti-inflammatory activity of corticosteroids is delayed 
for about 4 to 6 hours after the dose has been administered.

• Corticosteroid-induced restoration of responsiveness to 
endogenous catecholamines and exogenous β2-agonists, 
however, occurs within 1 hour of administration.

• Short-term (1-2 weeks) high-dose corticosteroids (1-2 mg/kg per 
day of prednisone) “burst therapy” have been effective in 
preventing hospitalizations from acute exacerbations.





Nearly all patients with a 
significant asthma 

exacerbation requiring 
emergency department 

evaluation should receive a 
course of oral glucocorticoids 

for 5 to 10 days.



If the patient’s symptoms 
(wheezing, dyspnea) 

resolve, his or her peak 
expiratory flow (PEF) 

returns to >80 percent of 
baseline after the initial 

dose(s) of SABA, and he or 
she remains improved for 
three to four hours, oral 

glucocorticoids are 
usually not necessary



Usual dosages for oral glucocorticoids in asthma



When comparable doses are 
administered, the effect of 

glucocorticoids by oral and intravenous 
routes of administration is identical.

Intravenous glucocorticoids should be 
given to patients who present with 

impending or actual respiratory arrest, 
or are intolerant of oral glucocorticoids.



• 60 to 80 mg every 6 to 12 
hours

Patients 
admitted to 

intensive 
care unit

• 40 to 60 mg every 12 to 24 
hours

Patients 
who do not 

require 
intensive 

care



A massive initial dose 
(e.g., 

methylprednisolone 500 
mg intravenous bolus) 

is no more effective 
than a large initial dose 

(125 mg)



PHARMACOTHERAPY OF

ACUTE ASTHMA

 Systemic Corticosteroids

• The duration of a systemic therapy necessary to effect 
complete resolution of symptoms and return of lung function to 
baseline varies from patient to patient and attack to attack.

• As a rough guide, most severe attacks that require 
hospitalization will resolve (with return of lung function to 
baseline) in 10 to 14 days.

• Patients can stop their oral glucocorticoids sooner based on 
resolution of their symptoms and self-monitored peak flow 
values (e.g., when peak expiratory flow is greater than 70 percent 
of baseline).



For glucocorticoid courses lasting 
three weeks or less, there is no need 
to taper the dose if patients are also

taking inhaled glucocorticoids.





 Adverse Effects of Short-Term Corticosteroid Therapy

Facial 
flushing

Appetite 
stimulation & 
weight gain

Gastrointestinal 
irritation

Headache

Mood 
changes

Hyperglycemia

Hypokalemia

Leukocytosis



PHARMACOTHERAPY OF

ACUTE ASTHMA

Anticholinergics

• Inhaled ipratropium bromide produces a further 
improvement in lung function of 10% to 15% over inhaled 
SABA alone and reduces hospitalization.

• Ipratropium bromide is only indicated as adjunctive 
therapy in acute severe asthma not completely 
responsive to β2-agonists.

• Ipratropium bromide, a quaternary amine, is poorly 
absorbed across mucosa & the blood-brain barrier and 
produces minimal or no systemic effects.



PHARMACOTHERAPY OF

ACUTE ASTHMA

 Anticholinergics

• Ipratropium bromide is a nonselective muscarinic receptor 
blocker, and blockade of inhibitory muscarinic receptors 
(M2) theoretically could result in an increased release of 
acetylcholine.

• Time to reach maximum bronchodilation for ipratropium is 30-60 
minutes and its duration of action is 4 to 8 hours.

• If a tight mask or mouthpiece is not used, the ipratropium
bromide that deposits in the eyes may produce papillary 
dilatation and difficulty in accommodation.





PHARMACOTHERAPY OF

ACUTE ASTHMA

 Theophylline/Aminophylline

• In adults and children hospitalized with acute asthma, it does 
not enhance improvement in lung function or reduce 
length of hospitalization

• It has increased the risk of adverse effects including nausea 
& vomiting and cardiac arrhythmia.

• It is not recommended for routine management of 
hospitalized patients with asthma.



Lack of efficacy of aminophylline in asthma



Lack of effect of theophylline during 
hospitalization for acute asthma



For patients who are taking oral theophylline
at presentation, we typically continue 

maintenance oral therapy (and check a
theophylline blood level) during 

hospitalization.

If continued oral intake is not possible, we 
would very rarely use intravenous therapy 

with aminophylline or theophylline.





Alternative 
Therapies 
of acute 
asthma

Magnesium 
sulfate

Mixture of 
helium 

and 
oxygen

Inhalational 
anesthetics
(halothane, isoflurane, 

and enflurane)

Ketamine

Nebulized 
furosemide



PHARMACOTHERAPY OF

ACUTE ASTHMA

Non-pharmacologic & ancillary therapy

• Unless dehydration has occurred, increased fluid 
therapy is not indicated in acute asthma 
management.

• Correction of significant dehydration is always 
indicated.

• Chest physical therapy and mucolytics are not 
recommended.



Avoid mucolytic agents 
(e.g., acetylcysteine, 
potassium iodide) 
because they may 

worsen cough or airflow 
obstruction





PHARMACOTHERAPY OF

ACUTE ASTHMA

Non- pharmacologic & ancillary therapy

• Sedatives should not be given because anxiety may 
be a sign of hypoxemia, which could be worsened by 
central nervous system depressants.

• Antibiotics also are not indicated routinely because 
viral respiratory tract infections are the primary 
cause of asthma exacerbations.

• Respiratory failure or impending respiratory 
failure is treated with intubation and mechanical 
ventilation.



We reserve antibiotics for treatment 
of suspected bacterial sinusitis or 

pneumonia (with relevant symptoms 
of fever, leukocytosis, purulent 

sputum production, or pleuritic chest 
pain) complicating an asthmatic 

attack.



Stepwise approach for managing asthma in children 
5 to 11 years of age



Stepwise approach for managing asthma in youth 12 years of 
age or older and adults



COPD grouping and pharmacological 
management recommended by GOLD guideline 



Therapeutic Selection by COPD Group



PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Inhaled Corticosteroids (ICS)

• The ICSs are considered the preferred long-term control 
therapy for persistent asthma in all patients due to their 
potency and consistent effectiveness.

• Low- to medium-dose ICSs reduce BHR, improve lung function, 
and reduce severe exacerbations leading to emergency 
department visits and hospitalizations.

• They are more effective than cromolyn, theophylline, or the 
leukotriene receptor antagonists.

• In addition, the ICSs are the only therapy that reduces the risk 
of dying from asthma.



PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Inhaled Corticosteroids (ICS)

• The ICSs do not appear to reduce airway remodeling and loss 
of lung function found in some patients with persistent 
asthma.

• The ICSs do not enhance lung growth in children with asthma, 
prevent the development of asthma in high risk infants.

• The sensitivity and consequent clinical response to ICSs 
can vary among patients.

• The principal advantage of the ICSs is their high topical 
potency to reduce inflammation in the lung and low 
systemic activity.



PHARMACOTHERAPY

OF CHRONIC ASTHMA

 Inhaled Corticosteroids (ICS)

• Administration of the total daily ICS dose is preferred twice 
daily or, in many patients with mild to moderate persistent 
asthma, once daily.

• Although the various ICS are not equipotent on a microgram-per-
microgram basis, major differences in efficacy or adverse effects 
are not firmly established.

• The response to ICSs is somewhat delayed. Most patients 
symptoms will improve in the first 1 to 2 weeks of therapy and will 
reach maximum improvement in 4 to 8 weeks.

• EPR-3 suggests stepping down the dose at a rate of 25-50% every 3 
months to the lowest dose that maintains control.



Available Inhaled Corticosteroid Products, Lung 
Delivery, and Comparative Daily Dosages



Effects of Inhaled Corticosteroids

Oropharyngeal candidiasis

Dysphonia (5-20%)



PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Long-Acting Inhaled β2-Agonists (LABA)

• The two LABAs, formoterol and salmeterol, provide long-
lasting bronchodilation (≥12 hours) when administered as 
aerosols.

• Unlike the more water-soluble short-acting β2-agonists, the 
long-acting agents are lipid soluble, readily partitioning into 
the outer phospholipid layer of the cell membrane.

• The LABA, are more β2-selective than albuterol and more 
bronchoselective by virtue of its property of remaining in the 
lung tissue cell membrane, which produces its longer duration.



PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Long-Acting Inhaled β2-Agonists (LABA)

• The principal differences between formoterol and salmeterol are 
that formoterol has a more rapid onset of action and 
formoterol has greater agonist activity.

• Neither has approved FDA labeling for acute relief of 
asthma, although formoterol has an onset of activity similar 
to albuterol.

• Combination treatment with ICS/LABA provides greater 
asthma control than increasing the dose of ICS alone, while at 
the same time reducing the frequency of mild and severe 
exacerbations.



PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Long-Acting Inhaled β2-Agonists (LABA)

• LABAs should not be used as monotherapy for asthma.

• Patients treated with LABA monotherapy added to usual therapy are 
at an increased risk for severe, life-threatening exacerbations 
and asthma-related death.

• As with SABA, tolerance is produced with chronic administration 
of LABAs.

• Responsiveness to SABA has been reported to be slightly decreased 
but easily overcome by increasing the dose (by approximately one 
puff) following chronic therapy with LABAs.



Fluticasone/Salmeterol (Advair®), 
Budesonide/Formoterol

(Symbicort®), and 
Mometasone/Formoterol (Dulera®) 
combinations have similar clinical 

efficacy in asthma and COPD.  











PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Methylxanthines

• Methylxanthines have been used for asthma therapy for more than 50 
years. 

• Their use in recent years has declined markedly owing to the high risk 
of severe life-threatening toxicity and numerous drug interactions, 
as well as decreased efficacy compared with ICSs and LABAs.

• Sustained-release theophylline is less effective than lCSs and no more 
effective than cromolyn, or leukotriene antagonist. 

• The addition of theophylline to ICSs is similar to doubling the dose 
of the ICS and is overall less effective than the LABAs as adjunctive 
therapy.

• The addition of theophylline to patients with poorly controlled asthma 
receiving ICS/LABA combination does not improve outcomes.



Cellular effects of theophylline



Theophylline
side effects

Headache

Insomnia

Nausea & 
vomiting

Diarrhea
Irritability 

or 
hyperactivity

Cardiac
arrhythmias

Seizures



Theophylline-induced 
seizure

Competitively 
inhibits the binding 
of adenosine to its 

receptor

Increase in the release 
of excitatory amino 

acids

Decreasing

cerebral blood flow

Decreases the 
concentration of 

pyridoxine 
phosphate

Decrease in the amount 
of GABA

Increases cyclic 
GMP in the brain

Maintaining the 
epileptic discharge

Direct inhibition of 
the GABA receptor



THEOPHYLLINE

 Management of seizure

• Theophylline is known to antagonize the actions of 
benzodiazepines such as diazepam and midazolam.

• The competitive inhibitory effect of theophylline on 
adenosine receptors is presumed to be involve.

• Alternative therapy should be initiated if prompt seizure 
control is not achieved.

• Barbiturates (e.g., thiopental, phenobarbital) should be 
commenced early to try and reduce neurologic sequelae and 
respiratory depression from repeated administrations of 
diazepam.



Adjusting Doses of Theophylline Based on Serum Concentrations



Factors Affecting Serum Theophylline Concentrations



Fluoroquinolones
(e.g., ciprofloxacin, 

enoxacin)
Theophylline

Decrease the metabolism of 
theophylline as well as 

augmenting  the seizure-
producing potential of 

fluoroquinolones



Theophylline, 
Aminophylline Dipyridamole

Theophylline may abolish the coronary 
vasodilation induced by intravenous 

dipyridamole administration. This could 
lead to a false negative thallium imaging 

result.

Antagonistic







Theophylline Dosing Guide for Chronic Use



Food and Drug Administration Guidelines for 
Theophylline Dosing in Infants







PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Anticholinergics

• Until now, anticholinergic agents have limited use in asthma except 
in the ED and a few other rare situations.

• The addition of tiotropium, a long-acting once-daily anticholinergic 
agent, to ICs therapy was not inferior to the effects of adding 
salmeterol to ICs therapy and was superior to doubling the 
inhaled steroid dose.

• In 2015, Spiriva® Respimat was approved for use as maintenance 
therapy in patients with asthma, ages >12-year-old, who remain 
symptomatic despite already receiving combination ICS/LABA 
treatment. 















PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Leukotriene Modifiers

• These drugs improve pulmonary function tests (FEV1, and 
PEF), decrease nocturnal awakenings and β2-agonist use, 
and improve asthma symptoms mostly in patients of any age 
with mild persistent asthma.

• Major advantage is that they are effective orally, and can be 
administered once or twice a day.

• In adults with severe uncontrolled asthma they do not 
improve outcomes.



PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Leukotriene Modifiers

• Two cysteinyl leukotriene receptor antagonists (zafirlukast
and montelukast) and one 5-lipoxygenase inhibitor (zileuton) 
are available.

• Clinical use of zileuton is limited due to the potential for 
elevated liver enzymes (especially in the first 3 months of 
therapy), and the potential inhibition of drugs metabolized 
by the CYP3A4 isoenzymes (warfarin and theophylline).

• Zafirlukast with twice-daily dosing should be administered at 
least 1 hour before or 2 hours after a meal.



PHARMACOTHERAPY OF

CHRONIC ASTHMA

 Leukotriene Modifiers

• Montelukast with once-daily dosing can be administered 
without regard to food or meals.

• Bedtime dosing with montelukast is recommended because it 
will have peak activity late at night and in the early 
morning hours, when asthma symptoms tend to be more 
frequent.

• The most common significant adverse reactions are fatal 
hepatic failure, neuropsychiatric events (suicidal thoughts 
and suicide), and Churg-Strauss syndrome.









PHARMACOTHERAPY

OF CHRONIC ASTHMA

 Anti-lgE (Omalizumab)

• It is a humanized monoclonal anti-lgE antibody that binds to the 
Fc portion of the IgE antibody preventing the binding of IgE
to its high-affinity receptor (Fc£RI) on mast cells and 
basophils.

• It is administered subcutaneously.

• Doses range from 150 to 600 mg and are given at either 2- or 4-
week intervals.



Due to its significant cost and 
route of administration, 

Omalizumab is only indicated as 
steps 5 or 6 care for patients who 

have allergies and severe 
persistent asthma that are 

inadequately controlled with the 
combination of high dose 

ICS/LABA and at risk for severe 
exacerbations.



Omalizumab
side effects

Injection 
site 

reactions

Upper 
respiratory 

tract 
infections

SinusitisHeadache

Anaphylaxis

(0.2%)





ADMINISTRATION EVERY 4 WEEKS. Xolair doses (milligrams per dose) 
administered by subcutaneous injection every 4 weeks



ADMINSTRATION EVERY 2 WEEKS. Xolair doses (milligrams per dose) 
administered by subcutaneous injection every 2 weeks





EXERCISE-INDUCED ASTHMA

Changes in peak expiratory flow rate with exercise
in an asthmatic and normal subject



EXERCISE-INDUCED ASTHMA

 The main stimulus for EIA is respiratory heat loss, 
water loss, and inspiring cold, dry air.

 Masks are indicated for patients with EIA in the 
wintertime.

 Patients with severe asthma accompanied by EIA 
should be encouraged to swim or engage in other 
indoor exercise that does not promote EIA.

 A warm-up period before strenuous exercise is 
helpful in some patients.



EXERCISE-INDUCED ASTHMA

 With appropriate premedication, most EIA can be prevented, so 
virtually all patients with stable asthma should be encouraged to exercise.

 Although several drugs inhibit EIA, SABAs are generally the agents of 
choice for prophylaxis.

 For typical periods of exercise (e.g., <3 hours), pretreatment with agents 
such as albuterol to 15 minutes before exercise usually provides 
excellent protection from EIA.

 Formoterol should be inhaled at least 15 minutes before exercise, and 
Salmeterol administration should occur at least 30 minutes before 
vigorous activity.

 Patients who are receiving therapy every 12 hours with either drug
concomitantly with ICS for long-term control of asthma should already be 
protected and therefore only use albuterol if symptoms occur after 
exercise.





NOCTURNAL ASTHMA

 Many patients with asthma complain of symptoms that 
awaken them in the night or occur on awakening in 
the morning.

 Morning cough with or without bronchospasm may be a 
clue to nocturnal asthma.

 The difference in PEF in non-asthmatic patients 
averages about 8% between 4 PM (maximal airflow) and 
4 AM (minimal airflow), but in patients with asthma, 
the average variation can be as high as about 50%.



NOCTURNAL ASTHMA

 Factors that contribute to nocturnal asthma:

Increased 
release of 

inflammatory 
mediators

Increased activity of 
the parasympathetic 

nervous system

Lower circulating 
levels of epinephrine

Lower levels of 
serum cortisol

Obstructive sleep 
apnea

Gastroesophageal
reflux



NOCTURNAL ASTHMA

 Management

Adequate anti-inflammatory agents 
(e.g. inhaled corticosteroids)

Control of concomitant rhinitis and environmental control, 
especially in the bedroom 

(e.g., house dust mites, household pets)

LABA 
(e.g., salmeterol, formoterol)

Standard anti-reflux therapy
(e.g., proton pump inhibitors [PPIs])







PHARMACOTHERAPY OF

CHRONIC SEVER ASTHMA

 Alternative and miscellaneous agents

Low-dose 
methotrexate

(5-50 mg per week)

Cyclosporine
(3-5 mg/kg/day)

Colchicine
(0.6 mg twice daily)

Hydroxychloroquine
(300-400 mg/day)

Dapsone
(100 mg twice 

daily)

Intravenous 
gamma-globulin
(1-2 g/kg per month)

Macrolide 
antibiotics

(Clarithromycin 
500 mg twice daily 

for 8 weeks)

Antifungal 
therapy

(Itraconazole 200 
mg twice daily for 

32 weeks)

Antioxidants
(400 IU VitE/500 

mg Vit C) 







SEQUENCE OF INHALER

ADMINISTRATION

 For patients who have several inhalers, questions 
regarding sequencing of the inhalers are frequently 
asked.

 A commonsense approach is that using a rapid-onset 
bronchodilator such as a β2-agonist first and then an 
anti-inflammatory second has some appeal (i.e., quick 
relief and theoretically enhanced penetration of the anti-
inflammatory).

 SABAs are preferred for as-needed use (and before 
exercise) and are not generally used on a scheduled 
basis.



There is no
well-documented evidence 
that outcomes are better 

using, for instance, a 
bronchodilator or an anti-
inflammatory agent first



Because time is limited in 
counseling patients and,

teaching them correct 
inhalation technique, the 

purpose of each
medication (controllers vs. 

quick relievers), and the need 
for strict adherence with 

controller therapies is far more 
important than spending 

precious time on the 
sequencing of inhalers
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