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NORMAL BRUNCHI

BROMCHI DURING ASTHMA ATTACK
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Mast cells
Lymphocytes
Eosinophils
Neutrophils

=
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IgE

Histamine

Tryptase

Leukotrienes (LTC,)

Platelet activating factor (PAF)
Prostaglandins (PGD,)
Interleukins (IL-4, IL-5)
Granulocyte-macrophage colony stimulating factor (GM-CSF)
Tumor Necrosis Factor (TNF)
Major Basic Proteases (MBP)
Eosinophil Cationic Protein (ECP)
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Targets and mechanisms

Acute Chronic Airway

Inflammation Inflammation Remodelling
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Bronchoconstriction| Cell recruitment . .
. . Cellular proliferation
Oedema Epithelial damage .
- Extra-cellular matrix
Secretions Early structural )
increase
Cough changes
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Severity Days with Nights with PEF or FEV,
Symptoms | Symptoms
Severe Continual Frequent <60%
Persistent
Moderate Daily > 5/month >60% < 80%
Persistent
Mild 3-6/ week 3-4/month >80%
Persistent
Mild < 2/week < 2/month > 80%
Intermittent
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B Agonists, Theophylline, Antimuscarinic agents.
Gl Balias Jal g Jlariaa) Ao Apliall) Apllaal) dalns
» Inhaled corticosteroid,
» leukotriene antagonist,
» or with an inhibitor of mast cell degranulation
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Asthma =
(Al Aallaa ) 4ol B a“Relievers” o
Short-acting bronchodilators -

B,-adrenergic agents -
Anti-cholinergic (Parasympatholytic) agents

(Buaal) i LB gl dadlaall) 5,0 cilala“Controllers” =

Corticosteroids -
Long-Acting bronchodilators -

B,-adrenergic agents -

Methylxanthines

Cromolyn sodium -
Leukotriene inhibitors -
Anti-IgE monoclonal antibodies -
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Historical Perspective

= Datura stramonium (1802)
» Epinephrine (1903)

= Ephedrine (1926)

= Isoproterenol (1940)

= |soetharine (1951)

= Metaproterenol (1961)

= Beta,-adrenergic agents via MDI (1973)

Ipratropium bromide (1987)
= Salmeterol (1994)
= Levalbuterol (1999)
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= albuterol,

= terbutaline,
= metaproterenol,
= pirbuterol, and bitolterol.
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= Albuterol and metaproterenol can also be diluted in
saline for a handheld nebulizer.

= Albuterol, metaproterenol, and terbutaline are also
prepared in PO.

» Terbutaline is available for SC injection
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exudation neuro- clearance function adherence
transmission
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» Tertiary Ammonium Compounds
= Atropine sulfate
o Scopalamine
= Quaternary Ammonium Compounds
o lpratropium
o Tiotropium

i o

ol i .

o Ao il ol Glae ) e jaiall Gl oS Jiia) il il puaa o
(At 5d) (3l Apalall A il o) Ay ghall | ) Al ggdl (3 skal)

ABLETLLY) cld Al vl S ) all) (2adll) s o

V5 A i) ol Y ALl A S5 Yy SU) ekl (e CddS o
4l o) Gkl qilgal) Jo 50 of el

ple JSdug B 2 Clgpldia a (oanall) sl Claa) (B 5,08 B o
(e 8 J puand 4583 60-30) Likay Sl e 01 9<

19



@M‘ JJ.\S\

B 2 Cilgaliia g bl gha JSy 1313 ) St Latis Tailona T dllai
52 g dallaa b
Combivent® -

a4l die s AY) B 2 cilglda o8 S Ipratropium Sl o
Al Gl jhada) ¢ Il g ) 4y g8 pall & g8 B (e gty ()
(Ol g

Ao pall b il
A 555 o Bn g Blaly agals Gl A5 (g2 pakayg adll ilda o

Busall gl Auild gl dallaall
(Slasdll C)

4/7/2014

20



(sl p) Aitd gl Anllaal

Corticosteroids

Long-Acting bronchodilators
= B,-adrenergic agents
s Methylxanthines

Cromolyn sodium/Nedrocromil

Leukotriene inhibitors

Anti-IgE monoclonal antibodies

sl Glucocorticoids -
"iﬂ\ @i n
uLLASM\ CLU!M.\L\.\‘)AM\M\ ﬂ\.uUQJ! d)h'“ L.M-\N MAJA.“ caladal l a
LN

MuMﬂMM‘MQ_ﬁY\hMjlwﬂﬂ@\}@\d#“\ah\.«dhﬁww o
CeaoalYolad JAliallg Y s Y A janid 43 ghalf dallaall

CLuYu_uaylMWﬂ\M:ﬁ!uﬁju@Yth\Mhiwm o
LA.AcA.IAJ.I‘)JY‘HM&‘FEH(—US‘HLH}JS}“‘J@@Y‘G—\LHA.\)QLMJJ-\S\
Agaliiall 4 s cdLRTall Lladu) Cpa Cpung
@l gl =
S9N (B Alad CilgaU Baliaal) ciladad) JiS) (e A ©
oo pal) e il
4 g gkl (B A Aal Jlaw gl (B Ay cadll A Clianall gai ) A ge @il o
(L

M\J\Mhé&dﬁbﬁﬂlﬁb}&éﬁ\ubﬂhﬂa@ﬂ\ gJLQAJ\L@..ALA.m\AA.\.u o
A ol gSLa JLAN ASHH ja g Ay 98T 5 oS 9<ula 1) B a8 g

4/7/2014

21



ddlxny) Glucocorticoids -

Beclomethasone dipropionate
o Dosage: 200-1000ug

sl () Sy Lasie phayy Jhady o

Budesonide
= Dosage: 200-800ug ;
Ao sl ol yuS JSdy Jlaady o

Flunisolide
= 500-2000ug
Fluticasone
o 100-500ug
[ERAI aﬂyd\.ﬁmﬂ@\dﬁh#@i\&ﬁwdﬂﬁ&abﬂ\ o
Y aH 13 Julay) sl Aldlaaicd Juady g
= Tramcinolone acetonide
= 400-2000ug

44 Glucocorticoids-
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= Sustained-released albuterol
= Salmeterol
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= Naturally Occurring Agents
o Caffeine (Coffee and kola beans; tea leaves)
= Theophylline (Tea leaves)
o= Theobromine (Cocoa seeds or beans)
» Synthetic Derivatives
o Dyphylline
o Proxyphylline
o Enprophylline

Methylxanthines
Jlaxin) 3k
Oral or Parenteral -
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Cromolyn sodium
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MNedocromil sodium

Leukotriened c¥xa

=

= montelukast, zafirlukast

» 5-lipoxeygenase inhibitor (zileuton)
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IgE Antibodies

Interleukin-13 Interleukin-4

W W

=

Early response
Bronchospasm
Edema
Airflow obstruction

AIQE antibody

Physiological
effacts
Release
Histamine
Mast cell Leukotrienes

Cytokines Late response

Airway inflammation
Airflow obstruction
Airway hyperresponsivensss
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Figure 4. Rafionale for anti-IgE therapy as treal-
ment of food allergy is thal clearance of circulal-
ing IgE will aventually clear IgE from masi call
surfaces. Belare the ftherapy (lefl), IgE has
circulaling and anchored moielies in constant
intarchange, through which the immuna systam
aquips mast cells with the means of dagranulat-
ing in response to cross-bridging by allargan.

ArtivlgE

Anti-lgE binds to IgE at the site the immunoglob-
ulin could otharwise use fo anchor itself (right).
After aboul four months of monihly injections,
circulaling IgE has baen depleted, and any IgE
leaving a mas! cell surface is likely 1o ba claarad
before it can reanchor itself anywhere, Mast call
axpression of 1gE receptors appears to decline
proportionataly,

lllustration: Seward Hung
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= Inhaled

= “Spacers”

= Oral
= Parenteral

o Intramuscul
o Intravenous

4y g Jlaril ik

= Dry powder inhalers (DPI)
o Nebulized (“wet”) aerosols

= Subcutaneous

ar

= Metered dose inhalers (MDI)

Canister—f_?

Propellant with

Artuator___|

Metering
valve

Artiator seat

mictonized drug
sUspension

Yalve stem

rauthpiece
Inhalation
channgl
— Drug
reservair

Ritating
tosing disk

Air inlet

Turning arin
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Beta2-Selective Drugs

Peak Flow Meter
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Key Points

Corticosteroids: Most potent and effective anti-
inflammatory medication currently available

Cromolyn sodium and nedrocromil: Mild-to-moderate
anti-inflammatory medication.

Leukotriene inhibitors: May be considered an alternative
therapy to low dose inhaled corticosteroids or cromolyn

sodium or nedrocromil for patients >12 years of age with
mild persistent asthma.

Key Points

Long-acting beta,-agonists: These drugs are typically
used concurrently with anti-inflammatory medications
for long-term control of symptoms, especially nocturnal
symptoms.

Methylxanthines: Sustained release theophylline is a
mild-to-moderate bronchodilator used principally as an
adjuvant to inhaled corticosteroids for prevention of
nocturnal asthma symptoms.
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