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Learning objectives



Bronchial Asthma







Signs and symptoms



Types of bronchial asthma





Pathophysiology of asthma

narrowing of the airways & 

bronchial responsiveness

airway remodeling 







PATHOPHYSIOLOGY

• EARLY RESPONSE

• contraction of air way. muscle

• LATE RESPONSE

• mucosal thickening_ edema

• mucus hypersecretion

• inc.br. reactivity

• remodeling of mucosa –coll. hyper.







Immunopathogenesis of Asthma

immidiate bronchoconstriction
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If untreated:

i. May be   severity and  incidence of exacerbations--- increased 

morbidity; increased hospitalizations; absence from school, offices, work 

place.

ii. Some patients can have sudden severe attack of Bronchial Asthma (Status 

Asthmaticus), characterized by:

✓ Persistent dyspnea, poorly relieved by bronchodilators.

✓ Restlessness.

✓ Exhaustion

✓ High pulse rate.

ii. Death is rare





Approaches to treatment 0f Bronchial 
Asthma

1.For an acute attack-

For prevention
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DRUGS USED IN BRONCHIAL 

ASTHMA

• bronchodilators

• anti-inflamatory agents

• mast cell stablizer

• coticosteroids

• leukotriene antagonists

• anti IgE monoclonal antibodies



IN OUR LAST LECTURE WE HAVE DISCUSSED

• Asthma Definition
• epidemiology,causes
• types and pathophysiology

IN TODAYS LECTURE WE WILL DISCUSS:
Classification of anti asthmatic drugs

• Bronchodilators, their types

• MOA, adverse effects and clinical uses of 

bronchodilators



CLASSIFICATION

OF DRUGS USED IN 

BRONCHIAL ASTHMA



DRUGS USED IN BRONCHIAL 

ASTHMA

• bronchodilators

• anti-inflamatory agents

• mast cell stablizer

• coticosteroids

• leukotriene antagonists

• anti IgE monoclonal antibodies



Relievers Controllers



BRONCHODILATORS



BRONCHODILATORS   

Relievers

β AGONISTS

ISOPROTERENOL 

TERBUTALINE  

ALBUTEROL 

METAPROTERENOL 

PIRBUTEROL

SABA

SALMETEROL…LABA

FORMETEROL

MUSCARINIC 

ANTAGONISTS

IPRATROPIUM 

TIOTROPIUM

METHYLXANTHINES

THEOPHYLLINE 

THEOBROMINE 

CAFFEINE 

AMINOPHYLLINE



BETA AGONISTS



BRONCHODILATORS  

RELIEVERS

• SELETIVE B2 AGONIST

• albuteral

• terbutaline

• metaproterenol

• pirbuterol

• salmeterol

• formeterol



NON SELECTIVE 

SYMPATHOMIMETICS       

RELIEVERS

• ISOPROTERENOL  (b1; b2)

• EPINEPHRINE(a , b)

• EPHEDRINE





BRONCHODILATORS

SYMPATHOMIMETICS

• epinephrine— α, β

• isoproterinol—β1 , β2

• ephedrine α , β

• terbutaline– β2

• albutirol,salbutamol__β2

• metaproterinol__ β2

• salmeterol—long acting

• formeterol---long acting





MECHAMISM

• increase cAMP

• relax airway smooth muscle

• inhibit mediator release from mast cell

• inhibit microvascular leakage

• increase mucociliary transport

• A/E: tachycardia

• sk.muscle tremors
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B2 SELECTIVE
MOST WIDELY USED

• selectivety—never 100 %

Tachycardia (direct b1 stimulation)

• Reflexly (due to peripheral vasodilation

• significant no. of b2 receptor in blood vessels)

.   

• inhaler, nebulizer,tablet, injection

• long acting—lipid soluble

• particle size—opt size 2—4 u                 



They are β2 selective agonists , little effect on β1and
a receptors in therapeutic doses, so less adverse 
effects.

The selectivity is lost at higher doses & adverse 
effects due to β1 stimulation may occur



ADVERSE EFFECTS

• sk. muscle tremor

• nervousness

• tachycardia

• weakness (occasionally)

• dec. by starting with low dose

• hypoximia

• tachyphylaxis

• cardiac arrhythmia
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Therapeutic uses:

1. Bronchial Asthma

i. For therapy of acute episodes

They are combined with Corticosteroids/ LT receptor
antagonists



ii. For maintenance treatment of bronchial asthma:

❖DOA: 12 hrs or more

❖

so combined with LT receptor blockers 

❖
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Acute Severe Bronchial Asthma 

Chronic obstructive pulmonary disease 

Premature labor 





Advantages of Inhalation
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Epinephrine:

in 
severe acute asthma / status asthmaticus

Adverse effects:

• Tachycardia, arrhythmias & worsening of angina
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Isoproteresnol:  

cardiac arrhythmias



METHYLXANTHINES

RELIEVERS

• THEOPHYLLINE

• AMINOPHYLLINE

• OXTRIPHYLLINE

• SLOW RELEASE PREP…  

SLO-PHYLLIN, THEO-DUR.





METHYLXANTHINES

• theophylilne_tea

• theobromine_cocoa

• caffeine_coffee  

• aminophylline;                 

theophyline +   ethylenediamine

• kinetics:

• well abs. from git

• metabolised in liver

• demethylated xanthine-ex in ur.



MECHANISM OF ACTION

• inhibition of phosphodiesrase PDE4 – inc.  

camp

• inhibition of adenosine receptor-

contraction Of s.m & histamine release

• antiinflammatory action-- inhibit release of 

cytokines and chemokines thru PDE4 

(enhancement of histone deacetylation)   



ORGAN SYSTEM EFFECTS

• CNS

• deferal of fatigue ,  alertness nervousness , 

insomnia,tremor, convulsion

• CVS

• + inotropic  +chronotropic tachycardia 

,arrhythmia, inc. catecholamine, inc. ca++ 

impaired seq.of ca++

• BLOOD VESSEL inc. bp 



ORGAN SYSTEM EFFECTS

• GIT

• stimulation of gast. sec. &  enz.

• KIDNEY

• weak diuretic action

• RESPIRATORY SYSTEM

• direct- bronchdilation

• inhibit histamine release-lung tissue

• SK. MUSCLE—strengthen

• improve diaphragm performance



ADVERSE EFFECTS
• LOW THERAPEUTIC INDEX

• GIT

• anorexia. nausea, vomiting, abdominal 

discomfort

• CNS

• headache,anxiety,

• tremor,convulsion,

• CVS

• palpitation, arrhythmia



ADVANTAGES & 

DISADVANTAGES
• INEXPENSIVE

• ORAL

• SOLE 

MAINTENANCE

THERAPY

• low ther…index

• serum  level  

monitoring

• minor effect–

troublesome--

insomnia

• toxic  intake
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Drug Interactions of Methylxanthines :

Precautions  for use of Methylxanthines :



PARASYMPATHOLYTICS 

RELIEVERS

• ATROPINE SULPHATE

• IPRATROPIUM BROMIDE

• TIOTROPIUM



MUSCRINIC ANTAGONIST

• datura stamonium leaf— for 100 of years

• mechanism

• competitive antagonism at muscrinic receptors.

• block contraction of smooth muscle

• dec. secretion of mucus

• response related to acetylycholine  is 

inhibited 

• response varies in individual



ATROPINE

• USE

• I/v ; much low dose

• aerosol ; more selective

• inc. caliber equal to b2 agonist

• adverse effects

• dry mouth__local effect

• systemic effects__large dose



IPRATROPIUM BROMIDE

• new

• more effective

• quaternary ammonium compound

• derivative of atropine

• poorly absorbed

• devoid of CNS effects

• effective bronchodilation

• tiotropium

• long acting,improve copd

• alternative to long b2 agoist.



USES

• where   b agonists  are contraindicated

• in combination with  b  agonist, more 
effective. 

• prolong & greater effect.

• psychogenic asthma

• pts. on b_blockers

• slower effect (1-2) hrs. peak act.

• suitable for prophylaxis

• individual variation in response



ADVERSE EFFECTS

• dry mouth

• nausea

• cough

• headache

• dizziness

• nervousness

.



In our 2nd lecture, we have discussed:

Pharmacology of bronchodilators
▪ Beta agonists
▪ Methylxanthines 
▪ Anticholinergics

▪ Today we will discuss all Antiinflammatory drugs 
including

▪ Corticosteroids
▪ Mast cell stabilizers
▪ Leukotriene blockers
▪ Anti IgE antibodies



ANTI INFLAMMATORY 

(CONTROLLERS)

CORTICOSTEROID

• INHALATION

• beclomethasone

• triamcinolone

• flunisolide

• fluticasone

• budesonide

• mometasone

• ciclesonide

• ORAL

• prednisone

• INJECTABLE

• methylprednisolone

• hydrocortisone





CORTICOSTEROID 

(Phospholipase A2inhibitor)

• inhibit lymphocytic, eosinophilic and 
mast cell infiltration in mucosa of a..w 

• no direct effect on s. muscle

• antiinflammatory-inhibit cytokine production

• reduce bronchial reactivity

• inc.air way caliber 

• dec. frequency of asthma exacerbation

• partly potentiate  b agonist act
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PREPARATIONS

ORAL

prednisone 30-60 mg

i/v

methyl

prednisolone                   
1mg/kg  6hrly  of

HYDROCORTISONE

• INHALATION

• beclomethasone

• triamcinolone

• flunisolide

• fluticasone

• budesonide

• mometasone

• ciclesonide

• LESS SYSTEMIC 
EFFECTS



ADVERSE EFFECT
• adrenal suppression

• Cushing sundrome

• Peptic ulcer, hypertension,hyperglycemia

• oropharyngial  candidiasis

• hoarseness 

• They inc. risk of osteoprosis

• Cataract; glaucoma

• slow rate of growth in  children-

• delay puberty

• ciclesonide—prodrug ,active Site



CAUTIONS

• to avoid worsening

gradual dec. in dose  (tapered)

• to avoid adrenal suppression

early morning after peak of ACTH

• for nocturnal prevention

given  at late after noon

• to avoid systemic effect

inhalars & aerosol
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Clinical Use of Glucocorticoid in Bronchial Asthma:-

1. In chronic severe asthma:
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• Clinical Use of Glucocorticoids  in Bronchial asthma-conti--

•

•

•

2. In acute severe Asthma:
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Clinical Use of Glucocorticoids  in Bronchial asthma:

They are not curative.
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Advantages of Inhaled Glucocorticoids

• Better effects when used with spacers



A spacer is a large-volume chamber attached to a 

metered-dose inhaler.

Spacers ↓ deposition of drug in mouth caused by 

improper inhaler   technique . 
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Spacer:



CROMOLYN & NEDOCROMIL

• only  prophylactic  use

• no effect on air way muscle

• ineffective in bronchospasm

• poor GI absorption

• by inhalation; especially in children

• microfine powder

• aerosolized  sol.

• ex. unchanged in urine



• Little toxicity
• Not potent

Clinical uses
▪ Allergic rhinoconjuctivitis
▪ Systemic mastocytosis





LEUKOTRIENE PATHWAY 

INHIBITORS                

CONTROLLERS

• ZAFIRLUKAST

• MONTELUKAST

• ZILEUTON



LEUKOTRIENE ANTAGONISTS

LIPOXYGENASE INHIBITORS RECEPTOR BLOCKERS

ZILEUTON ZAFIRLUKAST 

MONTELUKAST



LEUKOTRIENE PATHWAY

INHIBITORS
• arachidonic acid-----------_leukotriene by 5–

lipoxygenase in eosinophil,  mast cell, 

macrophages and basophil

• LTB4_

• neutrophil  chemoattractant

• LTC4

• LTD4

• bronchoconstriction

• inc. br. reactivity

• mucosal edema

• mucus hypersecretion
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MECHANISM

• ZAFIRLUKAST

• MONTELUKAST

LTD4 receptor antagonist

• ZILEUTON

5—lipoxygenase inhibitor

prevent synthesis
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ADVERSE EFFECTS

• minor  avoided by b 2 inhalation

• throat irritation, mouth dryness,

• serious

• reversible  dermititis, myositis 

gastroenteritis

• rare

• pul. infiltration, anaphylaxis





ADVERSE EFFECTS

• monteukast---most prescribed , once a 

day ,no relation to meal

• zafilukast & monteleukast

• appear to be safe

• zileuton ---less prescribed

• frequent dosage

• occasional  liver toxicity



USES

• effective

• less than corticosteroids

• variable response___trial

• exercise

• antigen challenge

• aspirin induced asthma

• montelukast-- approved for as young as 
6yr. 

• given orally 



ANTI-IgE MONOCLONAL 

ANTIBODIES

• OMALIZUMAB

• MECHANISM

• inhibit binding of IgE to mast cell

• not allow activation of already bound IgE

• no mast cell degranulation

• may inhibit IgE synthesis—b.lymphocytes
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ADVANTAGES

• decrease asthma severity

• Decrease steroid requirement

• improve symptoms of seasonal & non 

seasonal  all. rhinitis

• dec. hospitalization

• high cost.

• i/v  or  s/c  preparation



ACUTE MODERATE

• ACUTE MILD



ACUTE SEVERE Br. ASTHMA







ANTI-IgE MONOCLONAL ANTIBODIES

(OMALIZUMAB)

POSSIBLE FUTURE THERAPIES

• monoclonal antibodies against cytokines 

• antagonist of cell adhesion molecule 

• protease inhibitors  

• immunomodulators 

• macrolides for infections 




