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Introduction to Asthma

“A common chronic disorder of the airways that
1s complex and characterized by variable and
recurring symptoms, airflow obstruction,
bronchial hyper-responsiveness, and an
underlying inflammation. The interaction of these
features of asthma determines the clinical
manifestations and severity of asthma and the
response to treatment.”
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National Asthma Education and Prevention Program: Expert panel report III: Guidelines for the diagnosis and
management of asthma. Bethesda, MD: National Heart, Lung, and Blood Institute, 2007. (NIH publication no. 08-4051)
www.nhlbi.nih.gov/guidelines/asthma/asthagdln.htm



Then

“Cured” with
Oral Steroids

Chloroform F.H. Bosworth:
Hippocrates named connection with
respiratory problem Hay Fever
eI::)at:z:sto e IV Pilocarpi Epinephring Inhaled
flocarpin pinep Steroids
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EFFECTIVLY TREATS:
ASTHMA, HAY FEVER, FOUL BREATH
ALL DISEASES OF THE THROAT,
HEAD COLDS, CANKER SOURS
BRONCHIAL IRRITATIONS

Nor RECOMMENBED FOR CILBREN UNDER 6.
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© By 2025 - 400 million worldwide

© Affects all ages
© Rate of asthma




Number & Rate of Asthma Deaths
UsS, 1980 to 2004




Pathophysiology

Inflammation

Airway HyperreSponsiveness  «re— Airway Obstruction

/

Clinical Symptoms

Expert Panel Report 3




Factors Limiting Airflow

Environmental factors

IL-13, TNF-a)

Environmental factors and

Dendiritic cell
Inflammatory products

B lymphocyte l T lymphocyte

Airway Effects
IgE ¢

L3 18 Bronchospasm
IL-3, IL4, 2 GM-CSF Acute Inflammation
IL-13, IL-9 \ Persistent Inflammation

. TNF-(‘ Remodeling

Mast cell Eosinophil
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Smooth muscle
Blood vessels

Neutrophil
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Acute Inflammation Persistent inflammation and
development of remodeling

Key: GM-CSF, granulocyte-macrophage colony-stimulating factor; IgE, immunoglobulin E; IL-3, interleukin 3 (and
similar); TNF-«, tumor necrosis factor-alpha




Components of Severity

Impairment

Normal FEV‘/FVCq
8-19yr 85%
20-39yr 80%

40-59yr 75%
60-80yr 70%

Symptoms

Nighttime
awakenings
Short-acting

beta,-agonist use for
symptom control (|
prevention of EI§)

Interference wit|
normal activity

Lung function

Exacerbations
requiring oral

Classification of Asthma Severity
>12 years of age

ntermitten
<2 days/week

<2x/month

<2 days/week

None

* Normal FEV,
between
exacerbations

>80%
preaicted

FEV,/FVC no

0 "Haeas(see
note)

not daily
3-4x/month

>2 days/vyeek

Minor limitatio

>80%

preamed

EV,/FVC normal

2/year (see note)

>1x/week but
not nightly
Daily

Some limitatio

» FEV, >60% but
<80% predicted

FEV,/FVC reduc
%

l Throughout the day

Often 7x/week

Several times
per day

gremely limited

FEV, <60%
preéicted

FEV,/FVC
educed >5%
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Consider severity and interval since last exacerbation.
‘l(’(]l ey and cavaribg e

e fluctuate over time for patients in any severity category

Risk

systemic
corticaste
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Relative annual risk of exacerbations may be related to FEV}:

Recommended Step
for Initiating Treatment
(See “Stepwise Approach for

Managing Asthma” for

ireatment steps.)

Step 3 Step 4or5

and consider short course of
oral systemic corticosteroids

In 2-6 weeks, evaluate level of asthma control that is achieved and adjust therapy
accordingly.

Step 1 Step 2

ource: NIH, National Heart, Lung and Blood 1 T eemempiiameiedioy

whlerpopteterrm i TT L1 ¢ 11051s and Management of Asthma
EPR-3 2007). http:/fwuw.nhlbi.nih.gov/guidelines/asthmalindex. htm.




Stepwise Approach for Managing Asthma
(Age 2 12 years)

Intermittent Persistent Asthma: Daily Medication
Asthma Consult with asthma specialist if step 4 care or higher is required.
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FEV1 <60%
predicted

FEV1/FVC
reduced >5%




Overview of basic treatment
options
Short acting beta agonists — rescue
Inhaled corticosteroids — low, medium, high doses
Cromolyn — alternative at Step 2
Long acting beta agonists — add on therapy at Step 3
Theophylline — alternative at Step 2-3

Oral steroid — Steps 5-6

J Allergy Clin Immunol. 2011 Nov;128(5):915-24; quiz 925-6. doi: 10.1016/j.jaci.2011.07.014. Epub 2011 Sep 8.



Currently Avallable Advanced
Treatment Options:

Ant1. Monoclonal Bronchial
Leukotriene : :
Antibodies Thermoplasty
____Agents > ) L )

Omalizumab
(Xolair)

Montelukast
(Singulair)

Zafirlukast
(Accolate)

Zilueton

(Zyflo)




Leukotrienes

Inflammatory mediators
Produced in leukocytes from

Cysteinyl leukotrienes Phosphotpase A2 l

( ) contribute to asthma
Smooth muscle contraction Caom\ Crtonegsnss
Bronchoconstriction -

e T
Prostaglandins
& "

Vascular leakage, mucous
secretion
Synthesized

Figure 1 - Mechanism of action of nonsteroidal

Stimulate smooth muscle cell anti-inflammatories
& fibroblast




Montelukast (Singulair),
Zafirlukast (Accolate)

r : N
“Leukotriene

Receptor Antagonists”

Antagonize cysteinyl
leukotrienes (cysLTs) at
Jhe cysLT1 receptor

Singulair
1x/ day
> 1 year old

Good choice for allergic
asthmatics

Alternative in Step 2

Accolate
2x/ day

> 5 years old

Side Effects:

anaphylaxis, dizziness,
dyspepsia, muscle weakness,
elevated LFTs, suicidal thinking,
behavior or mood changes



Zilueton (Zytlo)

Direct leukotriene antagonist
Inhibits 5-lipoxygenase, inhibiting
formation of leukotrienes

Good choice for

For more severe airflow obstruction

Monitor ALT Side effects:

: headache, dyspepsia,
Avoid alcohol myalgias, leukopenia,
Monitor theophylline levels — can elevated LFTs, sleep
increase disorders & behavior

changes



Anti leukotriene vs Placebo
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Monoclonal
Antibodies



Immunoglobulin E (IgE)

Central to the pathogenesis of
many allergic diseases

Most asthmatics have
increased circulating IgE

Produced by Plasma Cells

Defends against parasitic
diseases

Receptors on mast cell &
basophils; binding leads to
degranulation



Monoclonal Antibody Production

Immunization of mouse
to stimulate antibody Tumor cells are

production i grownh in tissue
: culture

Antibody-forming
cells isolated

from spleen

Antibody-forming cells are fused with
cultivated tumor cells to form hybridomas

Hybidromas screened for
antibody production

Antibody-producing

hybridomas cloned
Monoclonal antibodies
isolated for cultivation




Omalizumab (Xolair)

Recombinant humanized IgGl
monoclonal antibody

Binds IgE

Moderate to severe asthma
- Step5or6

IgE levels 30-700 IU prior to
treatment

Anaphylaxis occurs inl per 1000
> 12 years old patients

Significantly reduces severe
exacerbations



Without omalizumab

Omalizumab




Bronchial Thermoplasty

Applies heat to airways during
bronchoscopy

Reduces mass of smooth muscle
Many risks
Modest improvement

Long term effects unknown

Alair approved for adults with
severe asthma... but safety and
efficacy unknown for FEV1 < 50%



Looking Ahead

Anti IL-5 treatment (pending FDA Approval)

Ant1 IL-13



Pro-inflammatory cytokine

Also known as eosinophil
differentiation factor (EDF)

Regulates eosinophil growth,
maturation & activation

Plays an important role in
diseases associated with
increased levels of eosinophils
(asthma, allergic rhinitis)

Secreted by Mast Cells/ T h2
Cells

Interleukin 5




Mepolizumab (Ant1 IL-5)

Directed at immuno-
inflammatory response T ———

250

Anti IL-5

200

Decreases eosinophil
recruitment

150

Mepolizumab 75 mg,
intravenously
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May reduce exacerbations
and decrease steroid use in .
epolizuma mg,
severe asthma subcutaneously

SIRIUS, MENSA and DREAM
trials all show positive results

FDA approval is pending NEJM 2014.



Interleukin 13

Promotes:
- IgE production by B Cells

- Generation of eosinophil
chemoattractants

- Contractility of airway smooth
muscle cells




Ant1 IL-13

Anti IL-13 vs placebo
3 trials, ~200 patients each

Increased FEV1 at 12 weeks, no \

difference at 24 weeks
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Additional trials have not been
successful at improving
outcomes with Anti IL.-13

Y 4

More work is needed



Final Thoughts

Exciting scientific discoveries have
occurred recently in the field of allergic
diseases including asthma.

It 1s necessary that general practitioners
keep abreast of this knowledge to
familiarize oneself with newer modalities
of therapy that will be rapidly introduced
within the near future.



Summary

Asthma 1s a chronic lung disease marked by
variable symptoms, obstruction & bronchial
hyperresponsiveness with inflammation.

It 1s classified based on severity & therapy
1s tallored to degree of symptoms

Mainstays of therapy include inhaled
glucocorticoids & beta agonists, however
there are many alternative treatments
available, and many exciting new treatment
options to look forward to in the near future.



Questions? Thank you!



