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Anatomy and Physiology
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Asthma- Definifion

Chronic Inflammatory disorder of the airways

Recurrent episodes of wheezing, breathlessness, chest tigh
Airflow obstruction that is often reversible

Inflammation process leads to Bronchial hyperresponsivenes




Asthma- Triggers
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Asthma - Pathophysiology

Hypersecretion Airway Muscle Swelling Bronchial
of Mucus Constriction Membranes



Asthma- Pathophysiology
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Asthma- Pathophysiology

e Acute Phase

= Histamine release (IgE specific) and mast cell involvemen

- Bronchoconstriction and narrowing of the airways lumen

- Minutes to Hours.



Asthma Pathophysiology

e Chronic Phase

- Eosinophils, T Cells, mast cells, macrophages, epithelial ce
bronchial smooth muscle cells proliferation

- Bronchial Hyperresponsiveness and remodeling

- Days to weeks



Asthma - Pathophysiology
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Asthma - Diagnosis

e Physical Exam

- Symptoms, triggers, family and social hi

- Wheezing, use of accessory muscles, presence of nasal




Asthma - Diagnosis

e Spirometry
- Use in kids 5 and older.
- Pulmonary function (Reversibility of obstruction)

- Beta Agonist challenge




Asthma - Diagnosis

e Spirometry

- FVC (forced vital capacity) - total volume of air that
a maximal forced expiration effort

- FEV1 ( Forced Expiratory volume in one second) - volum
the first second under force after a maximal inhalation

-Normal is 80 - 120% predicted.
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' TEST /J\

e Methacholine test: Used when spirometry test is normal. Use
bronchoconstriction to test the reactivity of the airways

e Doses given in increasing increments until 20% of constriction is &
indicative of asthma.

e Methacholine is a cholinergic agonist, at the M3 receptor and induces
bronchoconstriction.



Asthma - Diagnosis

e Spirometry
- FEV1/FVC - % of the FVC expired in 1 second.

- Normal is > 0.70 of predicted. <0.70 = airway obstruction.

Beta 2 agonist test

- >12 % increase if FEV1 and 200 ml increase in FVC or FEV1 diagnostic for asthma.



COPD - Definition

e Characterised by Persistent airflow limitation that is usually
associated with an enhanced chronic inflammatory respo
e Innate and adaptive immune responses to long term expos
particularly cigarette smoke.
e Persistent and Progressive




COPD - Pathophysiology

Chronic inflammation of bronchioles.
Peripheral disease and narrowing of the airways

Progressive and Chronic

Fig 1. Difference between a healthy lung and a lung with COPD

Healthy lung

Small airways ’-— Airway lining
/ \
7 N\
/ Lung vith COPD

/ | Y
. /‘ y
. P4 Airways \nﬂamed—'

airway

Floppy elastic
Damaged tissue < lining

Source: British Lung Foundation (2019)



COPD - PaiR@/SIREEIS e

COPD - Pathophysiology
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COPD - DiciCRESIS

e Symptoms: Cough, Sputum, Shortness of breath

e Spirometry

e Chadllenge after adequate administration of bronchodilator

° FEV/FVC < 0.70 - confirms airflow limitation that is not fully reversible (COPD)



Differential Diagnesis: COPD and

Asthma

Onset early if life (often childhood)
Symptoms vary from day to day
Symptoms at night/early morning
Allergy, rhinitis, and/or eczema also
present

Family history of asthma

Largely reversible

COPD

Onset in mid
Symptoms slo
Long smoking h
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Largely irreversible



Respiratory Medications classes

. Bronchodilators - open the airway
SABA - Short-acting Beta Agonist
LABA - Long-acting Beta Agonist
Anticholinergics
Methylxanthines: Theophylline

. Anti-inflammatory - target underlying process
Corticosteroids
Leukotriene Modifiers
Mast cell stabilizers
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Bronchodilators - SABA

Albuterol (Proair,® Ventolin®, Proventil®), Levalbuterol (Xop
MOA: Acts on beta-2 adrenergic receptors to relax the bro
Use for quick relief of acute symptomes.
Lasts about 4 - 8 hours

Side effects: tachycardia, tremor
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Bronchodilators - LABA

e Indacaterol, Salmeterol, Formoterol, Arfor

LS
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MOA: Acts on beta-2 adrenergic receptors to relax
smooth muscle
Use in combination with other classes of drugs.

Lasts 12 - 24 hours.

Formoterol

,-‘.* Easyhaler
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Bronchodilators - Anficholinergics

e Iprairopium, Tiotropium, Aclidinium, Umeclid
. Muscarinic receptor antagonists. Specifically targets M
lungs which leads to smooth muscle relaxation.
Can be used alone or in combination with other drug clas
Lasts 12 - 24 hours

Side effects: Dry mouth, metallic taste,
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Bronchodilators - Methylxanthines

e Aminophylline, Theophylline

N MOA: PDE-3 (Phosphodiesterase) Inhibitor in the smooth m
which leads to bronchodilation.

N Not used very often due to interactions with other drugs, anc
variability. Also requires monitoring due to narrow therapeutic ine

N Side effects: N/V, diarrheq, tachycardia, arrhythmias, seizures.



Anti-Inflammartory - corticosteroids

e Fluticasone, Beclomethasone, Mometasone

~  MOA: Binds and activate glucocorticoid receptors. Leads G
that eventually blocks the release of proinflammatory facto
prostaglandins and leukotrienes and block late phase reactia

N\ Beneficial actions

X Increase number and responsiveness of B2 receptors

reduce mucus production

Reduce Bronchial Hyperresponsiveness

Reduce airway edema
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Anti-inflammartory - Corficosteroids

Staple of respiratory care. Most effective long-term control
Used in combination with Beta-2 agonists for most effective
Do not alter progression or underlying severity

e

Oral steroids: Prednisone

X Used in acule exaceroaiiens . -
X Fast aclifies

N 0593505201

Prednisone
. Tablets USP _



Anti-inflammatory

e Side effects
R ledsl

Thrush, Hoarseness

Rinse mouth after use (swish and spit)

\ %

N Systemic

Long term use can lead 1o calaracts, reduce bone density, and decreased
growth in children.



Antl-inflammartory - Leukotriene Modiil

Montelukast, Zafirlukast, Zileuton

MOA: blocks leukotriene receptors. Leukotrienes are
constriction of smooth muscle in the airways. Swelling
leakage intfo airway passages.
Used mostly in Asthma.
Adjunctive therapy with steroids.
Side effects: well tolerated. Reports of suicidal thoughts.
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Antl-Inflammartory - Mast cell stabill]

Cromolyn sodium, Nedocromil sodium

O
X Inhibit degranulation of mast cells, which prevents the re

inflammatory mediators. ,
<~ Oral solution that comes with a special nasal applicator
X Not use often. Alternative anti-inflammatory. Cromolyn
X Short duration of action. Dosed 4 to é times a day. e e
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New respiratory drugs - Biologics
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Dupilumab (Dupixent)
MOA: Monoclonal antfibody. Blocks IL4 and IL13 signalin
are involved in inflammation in asthma.

Biologics. Has to be injected.

Comes in pre-filled syringes of 200 mg or 300 mg

Dosed every 2 weeks

Approved for adolescents 12 years and older with chronic severe

Durixent BB

(dupilumab)
Injection




Biologics - Dupixent

Side effects
Injections side reactions
Conjunctivitis

Mouth or throat pain
Cold sores

@

DUPIXENT
(dupilumab)
Injectior

DUPIXENT

A !




Biologics - Xolair

e Omalizumab (Xolair)
N M@
~ Blocks IgE, main mediator in allergic reactions
Downregulates IgE receptor on multiple cells (Basop

Prevents IgE cross-linking
omalizumab

e 2 22



Biologics - Xolair

Approved for patients 6 years or older with severe persisten
Dosing based on patient eosinophils level and body weigh
mg to 375 mg every 2 to 4 weeks.

Available in vial and prefilled syringes

Side effects: Injections side reactions, tiredness, sore throat.
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Biologics - Nucala

e Mepolizumab (Nucala)
N MOs

- IL-5 cytokine antagonist. IL-5 is involved in the growth, recr
activation of eosinophils.

- Ultimately reduces blood levels of eosinophils, which helps reduce allergic
reactions and inflammation.

Nucara f

mepolizuman




Biologics - Nucala

Approved for patients 6 years or older with severe persisten
Dosing is 100 mg every 4 weeks. Injected subcutaneously.
Comes in a lyophilized powder in a single dose vial.

Side effects: Injection site reaction, headache, back pain, a
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Biologics - Fasenra

e Benlarizumab (Fasenra)

N MOA:
~ Targets and depletes blood eosinophils.

. Binds to IL-5 receptors on eosinophils.
~ Aftracts natural killer cells and induces apoptosis of eosi

Fasenra

(benralizumab)iinsing




Biologics - Fasenra

/'I

Indicated as add on maintenance for adolescents 12 year
asthma of eosinophilic type.
Comes in a prefilled syringe.
Dosed every 4 weeks for the first 3 months then every 8 wee
Side effects include: Injection site reaction, headache, Pharyn
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Biologics — Cingair

e Reslizumab (Cinqgair)
N M@OA
N Targets and depletes blood eosinophils.

. Binds to IL-5 receptors on eosinophils.
~ Aftracts natural killer cells and induces apoptosis of eosi

CINQAIR

(reslizumab) Injection
100 mg/10 mL




Biologics — Cingair

Indicated as add on maintenance for adults with asthma o
Administered Intfravenously.

Dosed every 4 weeks for a minimum of 4 months too deter
Side effects include: increased serum CPK , Oropharyngeal
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Biologics - Tezspire

e Tezepelumab (Tezspire)
N M@
N Binds to human thymic stromal lymphopoietin (TSLP
receptor activation and reducing cytokines and bio
inflammation.

> TEZSPIRE®

(tezepelumab-ekko) i oy




Biologics - Tezspire
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Approved for patients 12 years or older with severe asthma

exacerbations.

Dosed 210mg subcutaneously once every 4 weeks.
Available in auto-injector and prefilled syringes.
Side effects: Arthralgia, Back Pain, and Pharyngitis.

1 Single-dose pre-

TEZSPIRE’
(tezepelumab-ekko)
Injection

' 1 For Subcutaneous Injec

M e-croseO)in

EAT ]
CoNcEs filled syringe- Discard unused portion:
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AMGEN® Ast raZzenec



Biologics

Expensive. $3$3$3$$535$

Usually requires a prior authorization
Manufacturer assistance program for non-medicare patien
Can get o no copays:

e e e
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