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Drug therapy for bronchial asthma

Bronchodilators

1- B2 agonists

2- Methylxanthines (Aminophyliine &
Theophylline)

A. Non-selective B-agonists (B1, B,): Adrenaline ( used only|
in bronchial asthma due to anaphylactic shock)

Selective B, agonists:

® Short-acting: salbutomal, terbutaline (4-6 H)

= Long acting: salmeterol and formeterol (12 H)

[Mechanism of action:

causes redistribution of intracellular
[Ca'2-> bronchodilatation

bronchodilatation

 PDE inhibitors - (3 cAMP which

= Block adenosine receptors >

= Improve &

ventilatory response to hypoxia

= (3) mediators release from mast cell

1) Salbutamol: Short acting beta2 agonist (SABA)
® Selective stimulant of B, adrenergic receptors

® Selective action on the bronchi

® Given orally & by inhalation

2) Terbutaline: Short acting beta2 agonist (SABA)

® Like salbutamol but has a delayed onset of action

Anti-inflammatory drugs

ve treatment

Suppor

1- Corticosteroids

[Pharmacokinetics:
= Theophyliine is absorbed by all routes.

= Distributed all over the body & passes BBB and placental barrier|
= Metabolized i liver (by xanthine oxidase) into soluble methyluric|
acid (not precipitated in the joints > not contraindicated in gout)

= Narrow therapeutic window with low safety

of action
/ (@ Synthesis of lipocortin -
synthesis
/ Immunosuppressive action
& mast cell stabilization
/ [ Capillary permeability & reduce mucosal edema
v @ C: ines effect through:

PLA, activity - (@) arachidonic acid, PGs and LTs|

antibody synthesis) & inhibition of Ag/Ab reaction

[3) Salmeterol & Formoterol: long acting beta2 agonist (LABA)
s

® Selective long-acting B, ag:
= Given by inhalation for long-term prevention of bronchial asthma
= Should be combined with inhaled corticosteroids to avoid tolerance|

actions:
= Relaxation of the smooth muscle (bronchial, intestinal, biliary, ureteric and|
vascular smooth muscles “except cerebral blood vessels” — vasodilatation

[ravorse offocts:
a Tremors

aiscases ag, ischemic heart disease
w Tolerance
u Hypokalemia

and
 GVS: Direct: positive inotropic & chronotropic effects - VD (hypotension)
(Central: stimulation of CIC (bradycardia) & VMC (hypertension)

= Large & rapid IV injection — hypotension & arhythmia.

= Monitoring of plasma fevel (to avoid toxicity)
= Slow IV administration to avoid hypotension & arthythmia

= Block neuronal reuptake
- Methylation of noradrenaline to adrenaline

inhalation
[Note: Nobulizers provide more quaniiy of the drug than MDIs, 5o nebuiized 2]
Jagonists can cause more adverse off

3- Muscarinic (M) Antagonists

Note: Roflumilast

® Aselective PDE-4 inhibitor - has selective action on airways &
inflammatory cells - fewer adverse effects than

methylxanthines

= Approved for treatment of COPD ( chronic obstructive disease)

it is not effective in bronchial asthma because:
1. Cholinergic pathways play a minor role in the
pathogenesis of bronchial asthma

2. Non-selective effects:

= Dryness of bronchial secretions

Muco-ciliary function15

= Atropine (tertiary amine) blocks bronchial M receptors, but]

® |pratropium bromide:
v Quaternary ammonium derivative of atropine
v Minimal amounts are absorbed = no systemic advei

v No central effects

/ Short-acting = used 3-4 times daily

v More selective (causes bronchodilation without effects on sputum viscosity or ciliary function)

v Given by inhalation & can be combined with B, agonists

rse effects

Uses in bronchial asthma:
/ Prophylaxis (in between attacks)
/ Repeated nocturnal asthma

/ Acute severe asthma
Preparations:

A °

2- Leukotriene Antagonists

® They include:

1. LT receptor antagonists (Montelukast & zafirlukast)
2. 5-LOX inhibitors (zileuton): (@) LTs synthesis

® Pharmacokinetics:

v All members are given orally

v Zafirlukast absorption is affected by food

v They are metabolized by liver

= Uses:
/ prophylaxis of bronchial asthma especially aspirin-induced asthma
= Adverse effects:

/ Liver toxicity:

- Regular monitoring of liver transaminases is required f their levels
exceeded 3-5 times the normal level, these drugs should

9)
ACTH|

B. Parenteral: i isone,

C. Oral: prednisolone

-+ More reported with zileuton
/ Systemic vasculitis (Churg-Strauss syndrome): rare

Adverse effects:
A. Inhalation

/ Oral moniliasis (treated by nystatin)

./ Dysphonia due to weakness (myopathy) of adductor muscle of the cord
B ive effects: i

C. Cushing's syndrome (with the use of large doses of corticosteroids)

D. Metabolic: hypokalemia, hyperglycemia, salt & water retention, weight gain
and hypertension

E. Cataract

3- Mast cell stabilizers

4-Omalizumab

v Selectively binds to human IGE - inhibits IGE
binding to its receptor on mast cells & basophils
surface = [ release of inflammatory mediators

v It decreases severity and frequency of asthma
exacerbations

v Used in patients resistant to conventional therapy|
(B2 agonists & inhaled corticosteroids)

v Its use is limited by its high cost

Members:

1. Disodium cromoglycate (Cromolyn sodium)

2. Ketotifen

/ They are not bronchodilators

/ So, they cannot relieve acute attacks of asthma

/ They can be effective only if given before the exposure the antigen

/ Mechanism: stabilization of mast cell membrane (possibly by blocking
calcium influx) > () release of allergic mediators eg, histamine & LTs

|/ They are useful chiefly for asthma prophylaxis, particularly children & young adults
L/ Ketotifen

® Tiotropium differs from ipratropium in the foll
v Long-acting (given once/day)
v Given by inhalation

effects

v Approved for treatment of COPD with no cardiac adverse

owing

/ Route:
 Disodium cromoglycate: inhalation

4 Itis also available as nasal spray for allergic initis & as eye drops for
alergic conjunctivis

= Ketotifen: oral administration

| Adverse effects:

= Disodium cromoglycate:

4 Local iriation: bronchospasm & cough

= Ketotifen

| Drowsiness.
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Brnnchial ASthma Breathe Calmly, Stay Alive

- Inflammatory disease characterized by
reversible : COPD

reversible airway obstruction due to

bronchoconstriction, mucosal edema, cellular

infiltration, and viscid secretions

O,
» Manifested clinically by paroxysms of dyspnea,
&

€
cough and(wheezes|~ mest important landwork
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During Asthma

Normal inflamed & Symptoms

thickened
airway wall

Tightened
muscles

constrict

cross-sections



| Trigge(_ Factor

l

_!persecnetlon Alrway Muscle - Swelling Bronchial
of Mucus Cons!ncuon | Membranes
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’ Narrow Breathing Passages |
® Wheezing, Cough,

Shortness of Breath,
Tightness 1in Chest




1- Bronchodilators

2“B2 agonist e Methylxanthines Bt Com ot 9 AMJ
¢ AntiChOIinergiCS J: N\'-Anéaﬂouiséj B””” ‘*‘"’"’ Sulforbiv Mn[l/amtu

2- Anti-inflammatory drugs

e Corticosteroids e Mast cell stabilizers
e Omalizumab e Leukotrlene antagonists

m medroker in Bronchial Acthmo

3- Supportive treatment

*» "Mucolytics & expectorants— (sl s,\4)

e Antimicrobials e Oxygen inhalation
inVamaLion Wd""‘“&i-i_‘\“ J




Bronchodilators
1- B, agonists
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A. Non-selective B-agonists (B, B2): Adrenaline

( used

only in bronchial asthma due to anaphylactic shock)

Selective B, agonists:

= Short-acting: salbutomal, terbutaline (4-6 H) 3/das

= Long acting: salmeterol and formeterol (12 H) 2/
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* Selective B, agonists replaced non-selective [ agonists as they lack their

side effects e.g. palpitation, tachycardia and arrhythmias

G) Salbutamol: Short acting beta2 agonist (SABA)

= Selective stimulant of B, adrenergic receptors

= Selective action on the bronchi

= Given orally & by inhalation- befh,.

Terbutaline: Short acting beta2 agonist (SABA)

)

= Like salbutamol but has a delayed onset of action
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3) Salmeterol & Formoterol: long acting beta2 agonist (LABA)

= Selective long-acting 3, agonists

= Given by inhalation for long-term prevention of bronchial asthma

= Should be combined with inhaled corticosteroids to avoid tolerance
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Adverse effects:
\\ - Iremors—% [ 0 AQJ/I chasc j -> mlrease !V‘omgmiliom QI“M&AVOWUQQA&'AV:)\Av\diOVj

9) = Tachycardia: Arrhythmia may occur in patients with underlying cardiac

diseases eg, ischemic heart disease Avy dvig il losg sleckivky whem

th
3) = Tolerance:= [NO ré_gpome] © dose A

1) = Hypokalemia » 4Plalce Soom Llood Lo Ak ;y\\K_,fux

Lissye ~_____—>

Note: Adverse effects occur more frequently with oral preparations than with

inhalation

Note: Nebulizers provide more quantity of the drug than MDls, so nebulized [3,

agonists can cause more adverse effects
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1ot g MeEthyIXanthines (Aminophylling s~ == -
Theophylline)

Mechanism of action: MJN}HYD CAMmDT »ﬂi@mdqodﬁla’m}cml

= PDE inhibitors TCAlVI @which

|+

causes redistribution of intracellular

> L
Ca*“ll bronchodilatation

ATP —— cAMP —&= AP

l PDE

= | Block adenosine receptors

bronchodilatation

ﬂCCP Relaxation Contraction
= |mprove diaphragmatic contraction ( /hSPira}wm ;
ex P drution I*

& ventilatory response to hypoxia Alfwaiy Sriicoth Muscle Cel

=L mediators release from mast cell.
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Pharmacokinetics: M /liid cdus Sdde Weck ™ pulpibalion

- Hj Polencion - {:&C)'\_’& Cen _«,j {on
- AVUH/UM'\& :
= Distributed all over the body & passes BBB and placental barrier

= Theophylline is absorbed by all routes

= Metabolized in liver (by xanthine oxidase) into soluble methyluric

—
acid (not precipitated in the joints ® not contraindicated in gout)

= Narrow therapeutic window with low safety
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Pharmacological actions:

= Relaxation of the smooth muscle (bronchial, intestinal, biliary, ureteric

and vascular smooth muscles ”exceBt cerebral blood vessels” =

vasodilatation and hypotension) . Vesaconshrickion ‘nere .

= CVS: Direct: positive inotropic & chronotropic effects - VD (hypotension)

Central: stimulation of CIC (bradycardia) & VMC (hypertension)

= Large & rapid IV injection = hypotension & arrhythmia.

Precautions:

= Monitoring of plasma level (to avoid toxicity)
= Slow IV administration to avoid hypotension & arrhythmia.
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Note: Roflumilast

>
= A selective PDE-4 inhibitor£ has selective action on airways &

inflammatory cells @ fewer adverse effects than methylxanthines

= Approved for treatment of COPD ( chronic obstructive disease)

14



M 3 contvaclrion L New oed > B P B.8.
= Atropine (tertiary amine) blocks bronchial M receptors, but

it is not effective in bronchial asthma because:

1. Cholinergic pathways play a minor role in the
pathogenesis of bronchial asthma
2. Non-selective effects:

= Dryness of bronchial secretions Ub’w)

b Muco-ciliary function
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= |pratropium bromide:

v
v

N X X
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Quaternary ammonium derivative of atropine

—

Minimal amounts are absorbed [ no systemic adverse effects

More selective (causes bronchodilationEvithout effects on sputum

viscosity or ciliary functiori)l

No central effects

Given by inhalation & can be combined with

3, agonists

Short-acting B used 3-4 times daily
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= Tiotropium differs from ipratropium in the following

v/ Long-acting (given once/day)

¢/ Given by inhalation

v/ Approved for treatment of COPD with no cardiac adverse

effects.
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ATP
Bronchodilation AC | «——(+) LrBeta agonists]
I«@—— cAMP
Bronchial tone \

| PDE 4——@-—{ Theophylline J
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Acetyicholine —@—» 4——@— Adenosine
Muscarinic
[ antagonists ]/@/' ‘\9\[ Theophylline ]

Bronchoconstriction
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Anti-Inflammatory DruasS — ovis i tbuer Aok
1- Corticosteroids L Loy i

Mechanism of action:

4
VTE'Synthesis of lipocortin PLA; activity arachidonic acid, PGs and LTs

N
v

v Immunosuppressive action (& antibody synthesis) & inhibition of Ag/Ab reaction

& mast cell stabilization —

synthesis

v/ V[ Capillary permeability & reduce mucosal edema

v’ )@ Catecholamines effect through:

= Block neuronal reuptake

=Nzl Methylation of noradrenaline to adrenaline
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Uses in bronchial asthma:

v/ Prophylaxis (in between attacks)

v/ Repeated nocturnal asthma—
S—

seVveve 'mt ( avno.‘:"\m‘\/\

¢ Acute severe asthma

Preparations:

A. Inhalation: beclomethasone, budesonide, fluticasone (long-acting)

B. Parenteral: methylprednisolone, hydrocortisci?e, dexamethasone, ACTH

C. Oral: prednisolone

20



Adverse effects:

A. Inhalation:

CSRse s o -

¢/ Oral moniliasis (treated by nystatin) - eodololic Prekoin .

- Canzliasis

o ed
<?
k’i% ¢/ Dysphonia due to weakness (myopathy) of adductor muscle of the cord

B. Suppressive effects: adrenocortical suppression

C. Cushing's syndrome (with the use of large doses of corticosteroids)

D. Metabolic: hypokalemia, hyperglycemia, salt & water retention, weight gain

and hypertension

E. Cataract
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2- le%llmtriena Antagonists
c”fgu)
= They include:

1. LT receptor antagonists (Montelukast & zafirlukast) Anchidoni
2. 5-LOX inhibitors (zileuton): @ LTs synthesisl el S0t
= Pharmacokinetics: — hT N
el
v/ All members are given orally ‘ g:m_s::gt_or
v/ Zafirlukast absorption is affected by food ‘TWW
v/ They are metabolized by liver :_wm,,wlW —==
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= Uses:

v/ prophylaxis of bronchial asthma especially aspirin-induced asthma

= Adverse effects:

¢/ Liver toxicity:

+* Regular monitoring of liver transaminases is required if their levels

exceeded 3-5 times the normal level, these drugs should be

discontinued

<% More reported with zileuton

v/ Systemic vasculntns (Churg-Strauss syndrome): rare | 508
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3- Mast cell stabilizers

Members:

1. Disodium cromoglycate (Cromolyn sodium)

2. Ketotifen

They are not bronchodilators

So, they cannot relieve acute attacks of asthma

They can be effective only if given before the exposure the antigen

S XN X X

Mechanism: stabilization of mast cell membrane (possibly by blocking

calcium influx) @/release of allergic mediators eg, histamine & LTs.

24



v/ They are useful chiefly for asthma prophylaxis, particularly children & young adults

v Ketotifen has additional antihistamine effect

¢ Route:

= Disodium cromoglycate: inhalation

% Itis also available as nasal spray for allergic rhinitis & as eve drops for

allergic conjunctivitis

s Ketotifen: oral administration

¢/ Adverse effects:
= Disodium cromoglycate:
% Localirritation: bronchospasm & cough

= Ketotifen:

=¥ Drowsiness




4-O0malizumab

¢/ Selectively binds to human IGE & inhibits IGE

binding to its receptor on mast cells & basophils

Vi . .
surface release of inflammatory mediators

v/ It decreases severity and frequency of asthma

exacerbations

v/ Used in patients resistant to conventional therapy

(B2 agonists & inhaled corticosteroids)

v @s use is limited by its high cost , Nok Browdodilider \
|

— MoSl: V\eC_EM\? AVg

Mast Cell
or
Basophil

Omalizumab
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Corticosteroids,

fi-adrenoceptor
Antileukotrienes agonists
Release of aergic- infammation
—py | 1CACHON MECKAIONS, | ey, | and constriction
| such as NSFBMIM of the airways
o R o

Immune effector cell

Nature Reviews | Drug Discovery
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Bronchial Asthma Prophylaxis

¢/ Control of predisposing factors (=, cwcise,)

¢ Desensitization

¢/ Drugs that prevent or diminish the frequency of the attacks:

1. Bronchodilators ( long duration)
2. Corticosteroids (oral or inhalation)
3. LT antagonists

4. Mast cell stabilizers

5

. Omalizumab



Inhaled short-acting 32 agonist e.g. salbutamol or terbutaline

Quick relief of acute

Severity Long-term control
-  symptoms
Intermittent No daily medication. Short-acting B2 agonist

Mild persistent

Low-dose inhaled
corticosteroids (ICS).

Short-acting B2 agonist

Moderate persistent

Low- to medium-dose ICS +
long-acting B2
agonist (LABA).

Short-acting B2 agonist

Severe persistent

High-dose ICS + LABA

Short-acting B2 agonist
29




v/ Treatment: X W woVas a8l "‘E‘In&tgw% .
1. Hospitalization & O, therapy

2. Inhaled short-acting B, agonist (frequent or continuous administration) is the 1st line of choice. Ipratropium
bromide should be added.

3. Systemic corticosteroids:

= QOral prednisolone (or)
= |V hydrocortisone or methylprednisolone (if the patient has vomiting or unable to swallow)

4. 1V fluids (some patients are dehydrated). K+ supplements are considered (repeated administration
of B, agonists [ hypokalemia)

5. If failed to improve, aminophylline slow IV infusion can be administered

ol a1 T

6. Mechanical ventilation is considered if the patient still deteriorating

7. Ondischarge, oral prednisolone should be continued for short courses Magnesium Citrate (Mg Citrate)

J
{css [‘:lf\CW\ 3 weeks: - Powc,v?ul S. MMSC[ ¢ félaml‘
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