Asthma




Asthma Description

Asthma is
a disease that affects the lungs
defined as a chronic inflammatory disorder of the airways.
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Symptoms of asthma

¢ In susceptible individuals, this mflammatlon
causes recurrent eplsodes of:

“*Wheezing %
“*Breathlessness
**Chest tightness
“*Night time or early morning coughlng Q
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If someone has asthma, he or she has it all the time, but
asthma attacks will occur only when something bothers the
lungs.

We know that if someone in the family of a person with
asthma has asthma, other family members are more likely to
have it too.

In most cases, we don’t know what causes asthma;
however, it can be controlled.

Asthma can be controlled by:

knowing signs of an attack,

staying away from things that trigger an attack
following the advice from a healthcare provider.
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Diagnosing Asthma:
Spirometry

Test lung function when diagnosing asthma




Allergens

Pollens, moulds, house dust mite, animals (dander, saliva and urine)

Industrial chemicals

Manufacture of, for example isocyanate-containing paints, epoxy resins,
aluminium, hair sprays, penicillins and cimetidine

Drugs Aspirin, ibuprofen and other prostaglandin synthetase inhibitors, beta-
adrenoceptor blockers
Foods A rare cause but examples include nuts, fish, seafood, dairy products, food

colouring, especially tartrazine, benzoic acid and sodium metabisulphite

Other industrial triggers

Wood or grain dust, colophony in solder, cotton dust, grain weevils and mites;
also environmental pollutants such as cigarette such as cigarette smoke and
sulphur dioxide

Miscellaneous

Cold air, exercise, hyperventilation, viral respiratory tract infections, emotion
or stress




ﬂ MAST CELL SENSITIZATION

First exposwre to antbgen causes the
productbon of spedific lgE antibodies,
which attach to the swurfaoe of tissue
miast olls and bleod basophils. [Mote:
This attachmant is inhibived by
craafizareb ]
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Specific Pathophysiology

** With exposure to a trigger, a cascade of cellular
responses result in:

“*Increased mucus production
‘*Mucosal swelling
*»Bronchial muscle contraction
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Can asthma be cured?

**Asthma can be controlled (but not cured) by:
**Avoiding triggers or reducing exposure to triggers
**Using medication to control symptoms




TABLE 74—1 - Ovwverviewvw of Major Drugs

for Asthma

Anti-Tnflaammatory Drugss

Glucocorticoids

ITrifrialed
Beclomethasone dipropionate [ QOVAR]
Budesonide [Pulmicort Turbohaler., Pulmicort Respules]
Flunisolide [ Aerobid]
Flucticasone propionate [Flovent HFEA . Flovent Rotadisk. Flovent
IDiskus]]
Mometasone furoate [ Asmanex Twisthaler]
Triamcinolone acetonide [ Azmacort]
Orcxl
Prednisone
Prednisolone
Cromolyin and Nedocromil
Cromolyn., inhaled [Intal]
Nedocromil, inhaled [Tilade]
Ieukotriemne Modifiers
Montelukast, oral [Singulair]
Zafirlukast, oral [ Accolate]
Zileuton., oral [Zyvflio]

= Antagonist
Omalizumab [ Xolair]

Bromnchodilators
Beta.- Adrenergic Agonists

ITrihcaled: Shorr Acringc
Aldbuterol [Proventil, Proventil HFEFA , Ventolin HFA ]

Bitolterol [ Tormalate]
I _evalbuterol [Xopenex., Xopenex HEA ]
Pirbuterol [Maxair]

ITrifricaled:- I orng Acrtirnng
Formoterol [Foradil Acrolizer]
Salmeterol [Serevent Diskus]]

Orczi
Aldbuterol [Proventil, Volmax|]
Terbutaline [ Brethine]]

Methyvixanthines
Theophylline. oral [Theolair—-SR., Theo-24., Uniphyl, others] -

Anticholinergics
Ipratropium. inhaled [ Atrovent HEA]
Tiotropium. inhaled [Spirival




Asthma Medications

Bronchodilators

“* Sympathomimetics

“* Anticholinergics

“* Methylxanthene Derivatives
Anti-inflamatory drugs

¢ Corticosteroids

*» Blologic Response Modifiers (Monoclonal
Antibodies)

*» Leukotriene Receptor Antagonists
*» Mast Cell Stablilizers
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Medications to Treat Asthma

*»Two major
categories of
medications are:

“*Long-term control
**Quick relief
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Medications to Treat Asthma:
Long-Term Control

+ are Taken daily over along period of time

*» are Used
v’ to prevent excess production of mucus,

v' toreduce inflammation and contraction of airway
muscles,

v toimprove symptoms and lung function
**Inhaled corticosteroids
“*Long-acting beta,-agonists
*» Leukotriene modifiers
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Medications to Treat Asthma:
Quick-Relief in acute episodes

*»» Generally short-acting
beta,agonists

</
s Used to relax muscles

around the airways to improve
breathing




Bronchodilators
(Sympathomimetics)

Long-Acting Inhaled
Bronchodilators

I n h al er (Lasts 12 hours)

Foradil® Aerolizer

¢ Albuterol (salbutamol) (short-acting)
*»» Salmeterol ( long-acting)
< Formoterol (long-acting) [nsse

Serevent’ Diskus’
salmeterol xinafoate inhalation powder

Oral
«»» Albuterol
+»» Terbutaline

Important: Serevent Diskus and Foradil
Aerolizer are NOT intended for use in
breathing emergencies
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1aBLE 74-2 » Beta,-Adrenergic Agonists Used in Asthma

Initial Dosage

Drug [Trade Name] Formulation Adults Children
Inhaled Agents: Short Acting
Albuterol

[Proventil, Proventil HFA, MDI (90 mcg/puff) 2 puffs every 4—-6 hr PRN 2 puffs every 4-6

Ventolin HFA]

[Proventil, AccuNeb] Solution for nebulization 2.5 mg every 4—6 hr PRN 0.63-2.5 mg/kg e
Bitolterol mesylate

[Tornalate| Solution for nebulization 1.5-3.5 mg 2—4 times/day PRN 1.5 mg 2—4 times)
Levalbuterol

[Xopenex HFA] MDI (45 mcg/puff) 2 puffs every 4—6 hr PRN 2 puffs every 4-6

[Xopenex] Solution for nebulization 0.63 mg every 68 hr PRN 0.63 mg every 6-!
Pirbuterol

[Maxair] MDI (200 mcg/puff) 2 puffs every 4-6 hr PRN 2 puffs every 4-6

[Maxair Autohaler] BA-MDI (200 mcg/puff) 2 puffs every 4—6 hr PRN 2 puffs every 4-6
Inhaled Agents: Long Acting
Formoterol

[Foradil Aerolizer] DPI (12 mcg/puff) 1 puff every 12 hr 1 inhalation every
Salmeterol

[Serevent Diskus] DPI (50 mcg/inhalation) | inhalation every 12 hr 1 inhalation every
Oral Agents
Albuterol

[Proventil] Tablets, syrup 2 or 4 mg 3—4 times/day 2 mg 3—4 times/da

[Proventil Repetabs, Volmax] Tablets (extended release) 8 mg every 12 hr 4 mg every 12 hr
Terbutaline

[Brethine] Tablets 5 mg 3 times/day 2.5 mg 3 times/day

BA-MDI = breath-activated metered-dose inhaler, DPI = dry-powder inhaler, HFA = hydrofluoroalkane propellant, MDI = metert



Beta, adrenergic agonists

v’ given by inhalation, the most effective drugs for relieving acute
bronchospasm and preventing exercise-induced bronchospasm.

v" by activating Beta, receptors in smooth muscle of the lung, they result
In bronchodilatation.

v" Long-term formulations (orally or by inhalation) are used for long-term
control of asthma.

v' tachycardia, angina and tremor are systemic side effects of these drugs
happening rare
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Bronchodilators
(Anticholinergics)

¢ lpratropium, Tiotropium

. . 5 ®
v/ are muscarinic antagonists Atrovent” HFA
ipratropium bromide HEA

v' are administrated by inhalation
v’ are long-acting agents

Most common advers reactions are:
Dry mouth and irritation of pharynx
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Methylxanthene Derivatives

**Theophylline
used orally
for long-term control §

less effective than beta, agonists
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Inhaled Corticosteroids

QVAR°® 40 mcg QVAR’® 80 mcg

** Beclamethasone edometasoe diprpiona HEA
* Budesonide
* Flunisolide

* Triamcinalone

QVAR

v Are First-line therapy for asthma

v" should be daily used in patients with moderete to severe asthma

v’ are very safe

v' The most common side effects are oropharyngeal candidiasis and
dysphonia

v' To minimize , gargle after each administration and employ a spacer

device. If candidiasis developes, can be treated with antifungal drug.
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Oral Corticosteroids

* Prednisone
s+ Prednisolone

v Becuse of their potential for toxicity, they are reserved for
patients with severe asthma in which symptoms can not be
controlled with safer drugs (eg, inhaled glucocorticoids, beta,
Agonists, theophyline, cromolyn)

v Because of the risk of toxicity in long-term usage, treatment
should be as brief as posible

CDC

 Ermocasiniattieans |




Mechanisms of Antiasthmatic Action of

Corticosteroids

Glucocorticoids reduce symptoms of asthma by suppressing
Inflammation as a result of the following mechanisms

v decreased synthesis of inflamatory mediators (eg,
leukotriens, histamin, prostaglandin)

v decreased infiltration and activity of inflamatory cells (eg,
eosinophils, leukocytes)

v decreased edema of the airway mucosa (due to a decrease
In vascular permeabillity)

thereby reducing bronchial hyperactivity.
v Decrease airway mucus production

v" Increase the number of bronchial beta, receptors as well
as their responsiveness to beta, agonists.

D]
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Mast Cell Stabilizers

“ Cromolyn
v' is effective for prophylaxis and the safest of alll
antiasthma medications

v'acts by stabilizing the cytoplasmic membrane of mast
cells thereby preventing release of histamine

+*» Nedocromil
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Leukotriene Receptor Antagonists

** Montelukast (leukotriene receptors blockers)
«» Zafirlukast (leukotriene receptors blockers)
¢ Zileuton (leukotriene synthesis inhibitor)

All of them suppress the effects of leukotriens which are
responsible:

v bronchoconstriction as well as eosinophil infiltration
v" mucus production

v airway edema,

All drugs are approved for the prophylaxis of asthma.
They can cause elevation in hepatic enzymes

CDC
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Biologic Response Modifiers
(Monoclonal Antibodies)

* Omalizumab
v is a second-line agent indicated only for allergy-related asthma.
v is administrated subQ.

v binds to free IgE in blood thereby reduces the number of IgE
molecules on the mast cell and hence limits the ability of allergens to
trigger release of histamine, leukotriens and other mediators that promote
bronchospasm and airway inflamation.

v' can only help patients whose asthma is caused by a specific allergen
(eg, dust mite feces)

v' The most severe adverse effects are malignancy and anaphylaxis
although rare.
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Figure 20-1. Immunologic model for the pathogenesis of

O~000 asthma. Exposure to antigen causes synthesis of IgE, which
OO O PGD binds to and sensitizes mast cells and other inflammatory cells.
©9 / £ X X2 When such sensitized cells are challenged with antigen, a vari-
Histamine \ 7‘*# ety of mediators are released that can account for most of the
’ x A R =

tryptase X % signs of the early bronchoconstrictor response in asthma.
0 00%, ECF-A (Modified and reproduced, with permission, from Gold WW:
6,28% 4§D4 Cholinergic pharmacology in asthma. In: Asthma Physiology,

ev0 v bé Immunopharmacology, and Treatment. Austen KF, Lichtenstein :

LM [editors]. Academic Press, 1974.)



Admistration of drugs by inhalation has three obvious
advantages:

Therapeutic effects are inhanced because drugs directly
reach to their sites of action

Systemic effects are minimized

Relief of acute attacks is rapid
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Three types of inhalation devices are employed :

v metered-dose inhalers

v" dry-powder inhalers (Diskus)

v’ nebulizer

CDC
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metered-dose inhalers




MNasel kullaneler?

Olgiilii doz inhalerin koruyucu kapas+n= ¢ekarten

syice calkalayarak ilag ve itici gaz=n tamamen kar=smas=n» sa=lay=n
Oncelikle nefesinizi bosaltsn, cihazs dudaklarsn=z aras=nda bosluk kalmayacak sekilde aszsn=za yerlestirin (bassnsz» hafifge arkaya e=in)
DER=HM fakat YAY A= bir nefes alsrken cihaza bir kez bas=n ve nefes almaya devam edin.

Hefes alma i=lemini tamamlad«ktan sonra cihazs aszesn+zdan ay+r+n ve B-10 saniye nefesinizi tutun.

Kortikosteroid igeren alclli doz inhaler kulland«ktan sonra
MUTLAKA

su ile a==z calkalanmal=

ve gargara yapslmalsdsr.

(BU SUYL YUTMAYIHIZ)
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Medications to Treat Asthma:
How to Use a Spray Inhaler

Remember to breathe in slowly.

1. Take off the cap.

Shake the inhaler. The health—care
provider should
2. Stand up. -
Sreahe sut evaluate inhaler
technigue at each
3. Put the inhaler in your mouth VISIt.

or put it just in front of your
mouth. As you start to
breathe in, push down on
the top of the inhaler and
keep breathing in slowly.

4. Hold your breath for
10 seconds.
Breathe out.
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Hﬁ Inhaler

Inhaler __| [ 7 )

adaptor

Flow signal whistle”
{on some models)
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Medications to Treat Asthma:
Inhalers and Spacers

Spacers can help
patients who have
difficulty with inhaler
use and can reduce
potential for adverse
effects from
medication.

CDC
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Large particles of aerosol are
deposited in the chamber
before the patient inhales.

Inhaled aerosol is enriched in
small particles that more readily
travel to the small airways.

Figure 27.5

Effect of a spacer on the delivery
of an inhaled aerosol.
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With Spacer Without Spacer

57% Inhaler device 10%

22% | Mouth and throat | 81%

21% Lungs 9%

Figure 74-2 » Impact of a spacer device on the distribution of inhaled medication.
Note that, when a spacer is used, more medication reaches its site of action in the lungs, and
less is deposited in the mouth and throat.



Dry-Powdered Inhalers (Diskus)
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Hasel kullaneler ?

Solunum hareketi ile (derin nefes alma) diskus igindeki ilag akciser hava yollarsna (bronslara) ulasacaktsr. Bu esnada asz+n+za laktoz tad« (tatl+) gelecektir.
Kullan=m sonras=nda diskusun kapa+=n= tekrar kapats=n .

Kortikosteroid igeren diskus kullandsktan sonra
(Seretide veya Flixotide)
MUTLAKA

su ile as =z galkalanmal -

= ve gargara yap+lmalsdsr.
*’*. (BU SUYU YUTMAYIHIZ)




Nebulizer

Iebiilii ag+n ve a«+zl+k ya da yliz maskesinin altendaki ilag
haznesine bosalten. Cihazs galsstersen.

Aeozleos dudaklarenszen alarak (veya maskeyi yiiziinize
kapatarak) yava« ve derin bir +kilde soluk alep vermeye
baelayen, Alde«enez her nefesi 1-2 saniye kadar tutun.
Haznedeki ilag tamamen bitinceye kadar (10-15 dakika) bu
ieleme devam edin.

HEBUL+ZATORU HER KULLANIMDAN SONRA TEM»ZLEMEK GEREKL+D-R:

1. Maske (veya as+zl+k), ilag haznesi ve baslante hortumunu birbirinden aysren.

2. Parcalare «l+k suile yekaysn.

3. Parcalars kurulad+ktan sonra tekrar birlestirerek, i¢ yiizeylerin de kurumasens saslamak icin nebilizatori birkag dakika calestersn,
4, Cihaze bir sonraki kullansma kadar kutusunda muhafaza edin.

Kortikosteroid igeren nebul kullandsktan sonra
MUTLAKA
suile a++z galkalanmal»

ve gargara yapslmaleder,
(BU SUYU YUTMAYINIZ)
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Medications to Treat Asthma:
Nebulizer

s+ Used for small children
or for severe asthma
episodes

+* No evidence that it is
more effective than an
Inhaler used with a
spacer
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Poorly controlled asthma
leads to:

*Increased visits to

*Doctor, Urgent
Care Clinic or
Hospital ER

*Hospitalizations

*Limitations in
daily activities

‘*Lost work days

*Lower quality of
life
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