Understanding the Basics of Asthm



What is asthma?




Bronchial hyper-responsiveness
(Hallmark of asthma)

Bronchial hyperresponsiveness is defined as an increase in sensitivity to a wide variety of airway
narrowing stimuli.
Bronchial hyper-responsiveness/airway hyper-responsiveness is the hallmark of asthma and

the most characteristic clinical feature of asthma.

It is provoked by a variety of stimuli (cold air, dust, allergens or perfumes) which will not otherwise

cause dramatic response in the healthy individual.
It is also found in a spectrum of other lung diseases.
It can serve as a predictor of future lung disease and disease progression and it has been shown to

be an independent risk factor for irreversible loss of lung function in patients with and without

pulmonary symptoms.

Sterk PJ, Bel EH. Eur Respir J. 1989;2:267-274.



WHO definition of Asthma

« Asthma is a common lung condition that causes sporadic breathing
difficulties. It often starts in childhood, although it can also develop in
adults and affect people of all ages.

« Currently there is no cure, but treatment can help control the symptoms.

» The patients can live full and rewarding lives with the right treatment
and management.

« Asthma is caused by the swelling and narrowing of the tubes that carry air

to and from the lungs.




Definition of Asthma

Asthma is a heterogenous disease, usually characterized by chronic airway

inflammation.

It is defined by the h/o respiratory symptoms such as wheeze, sound of
sobbing, chest tightness and cough that vary over time and intensity

together with variable airflow limitation.

COPD/Other airw

Asthma :
disease



Defining variability in lung function

» Diurnal Peak Flow Variability: >10% adults and >13% children
(Measured at least over a 2 week period)

* PEFR improvement of>20% with inhaled corticosteroids

« PEFR fall of >15% with exercise

» Post bronchodilator (Inhalational Salbutamol 200-400 mcg) FEV1

Adults: >12% and >200 mL
>400 mL
Children: >12%




What happens in Asthma?

Air trapped
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Asthmatic airway

Normal airway Asthmatic airway during attack

During asthmatic attack airway become inflamed, airway wall muscles contract and,
mucus secretion increases.
These factors narrow the airways and makes breathing difficult.




Asthma vs COPD

All airways are
affected
Large airways

Medium airways

Small airways

Small airways
are affected

Asthma and COPD share many similarities but are different diseases.
Asthma-COPD overlap syndrome has symptoms of both asthma and

COPD.

Freiler et al. Fed Pract. 2015; 32: 19S-23S.

Asthma vs. COPD symptoms

COPD ™

Wheezing Vi
Ongoing mucus- |
Chest tightness producing cough 1l
(@ smoker's cough) &

Cough caused by
chronic airway
inflammation

U
‘f\. Shortness of breath

Overlapping symptoms




How common is Asthma?

Global asthma report 2014. https://www.who.int/news-room/q-a-detail/asthma



Prevalence of Asthma

Global Asthma Network: 280 centres in 120 countries
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Doctor diagnosed asthma ® Clinical asthma = Wheezing symptoms

According to the CDC, asthma episodes have declined in children
from all races and ethnicities from 2001 through 2016.

Asthma prevalence by 3 definitions is almost similar
in Sri Lanka.

CDC.gov. (2018). CDC Vital Signs. https://www.cdc.gov/vitalsigns
To T, et al. BMC Public Health. 2012;12:204.




Global Asthma Mortality
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Global asthma report 2014. https://www.who.int/news-room/g-a-detail/asthma

BMC Public Health. 2022 Dec 13;22(1):2330

ISSAC Report



https://www.who.int/news-room/q-a-detail/asthma

\

Trends and risk factors of mortality and disability
adjusted life years for chronic respiratory diseases
from 1990-2017:Systematic analysis for the global

burden of disease study 2017
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Global Results of the Asthma Insight and Management Survey in the
Pacific Region, Latin America, Europe, Canada, and the United State
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Basics of Asthma

What are the risk factors
for Asthma?



Environmental [ “hescon Genetic
Factors ~ ) Factors
: | Epi- |
I Pharmacogenetic
Genetics Studies

Asthma is a complex disease, determined by an intricate
interplay of genetic and environmental factors

Youssef et al. Genetics of Allergic Asthma and Current Perspectives on Therapeutic Management. 2016.



Risk factors associated

with childhood asthma

Impact of reducing selected risk
factor exposures on asthma cases
among children 5-11 years of age.
Based on an asthma prevalence of
9.6% from the Centers for Disease
Control and Prevention to estimate
2,761,000 children with asthma.
Twelve risk factors were selected for
ranking based on their effect size,
prevalence of exposure, and

potential for modification.

Abreo, A et al. Clin Trans Med.2018; 7:15.
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Role of genetics in asthma

Genetics 1k

Increase asthma risk.

ol
ﬂﬁ} W :

Asthma is a heritable trait.
A positive family history of severe asthma increases the risk of developing
severe asthma.

The recurrence risk of asthma in children with one affected parent is
=25%, whereas if both the parents are affected the risk is =50%.
Transmissibility: It is of the atopic tendency and not only of asthma. This

is responsible for variety of atopic diseases.

Thomsen SF. Eur Clin Respir J. 2015;2:10.




Intrauterine and perinatal exposures and

factors causing asthma

Prenatal smoking

Prenalal stross

Asthma

Diesel exhaust
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DeVries A, et al. Epigenomics. 2017;9: 585-593.
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Exposure to air pollution

1%

Outdoor air pollution
in developing countries

Indoor air pollution
in developing countries

Indoor air pollution Qutdoor air pollution
in industrialized countries in industrialized countries

Belkin. Environmental geochemistry. 2018; 417-434;
Dao et al. CME Review. 2018; 120,468-475.

Reasons for Indoor Air Quality Problems

® Inadequate Ventil
= Unknown

= Building Products
= Qutside Contaminant
* Inside Contaminants

® Aerosols

Diesel exhaust particles increases allergen specific IgE levels by up
to 50-fold.

Adult-onset asthma occurs due to occupational exposure and
seasonal allergic asthma.




Urbanization, obesity and asthma

High

Inhaler use

1990 2010 2030
Time

Increasing burden of asthma and related environmental risk factors

With rapid urbanization over the past decades, asthma
has become one of the most common chronic disorders

Song et al. J Allergy Clin Immunol. 2017;140:1272-1274

Obesity is a growing problem in developed and developing
countries
It is associated with metabolic disorders and asthma
Rapid urbanization accounts for significant shifts in dietary
patterns and for physical activity levels that tends to
increase risks for obesity in children




Allergic versus non-allergic asthma

Allergic Asthma

Severity
AN

Children

Childhood onset Adult onset TP oo g o y
IgE mediated Non-IgE mediated ergic and non-allergic asad:ﬁ\sp enotypes in children an
Allergic comorbidities Non-allergic co-morbidities

Mahadaviani et al. Eur Resp J. 2016; 48: PA4394.



Pathophysiology of Asthma



Importance of pathophysiology

Pathophysiology helps us understand

The clinical features

The evolution of disease from its causes

The pattern of symptoms

The rationale of pharmacotherapy to be used

S Al - .
SETY ST ERITION

UNDERSTANDING
PATHOPHYSIOLOGY




Symptoms of acute attack of asthma

Bronchial hyper-responsiveness is the hallmark of asthma

Cough
Breathlessness
Wheeze

Chest tightness

These symptoms occur due to bronchoconstriction
and usually treated with bronchodilators.




Airway pathology in asthma

Healthy Airway With Asthma Asthma Attack

- —

Constricted

Normal ayway Excess ai’way ai[way during an Normal Airways During the Asthma Attack
Airway smooth smooth muscle asthma attack
muscle Contracted

airway smooth

muscle

Inflamed mucosa,
Sputum production Reduced
but persistent

After nebulization/ Salbutamol



Minimal persistent inflammation

Symploms A Early Late A Inflamenatid
phase phase
Hestamwne Adbesan cascade,
and madafor miflaounatony col
reloase recratmant

IYYYY) T WY I b e
Allergen Allergen

There is always a minimal persistent inflammation in asthmatic patients
and if any trigger factor comes in contact then the symptoms appear.
Asthma inflammation is variable and self-limiting.




Asthma inflammation

Smooth Muscle Airway
Dysfunction Inflammation

« Bronchoconstriction - Inf!ammatgry ('39”.
« Bronchial Hyperreactivity Infiltration/Activation

+ Inflammatory Mediator « Cellular Proliferation
Release « Epithelial Damage

« Basement Membrane
Thickening

Symptoms/Exacerbations

An aberrant immune response to non-pathogenic stimuli in the asthmatic airway leads to a chronic
inflammatory response relevant to the pathogenesis of the disease.
Asthma inflammation is variable and self-limiting.

Murdoch JR, et al. Mutat Res. 2010;690:24-39.



Airway remodeling

Goblet and mucous
*Increased sputum
*Alrway narrowing
*Airway wall
thickness

Increased smooth
muscle mass:
*|nflammation/fibrosis
products

*Asthma seventy
*Alrway narrowing
*AHR

*Airway wall oedem
*Mediators delivery

Subepithelial fibrosis:
*Seventy of asthma

*AHR

*Protective against BC (?)

Epithelial alteration:
*AHR

*Decrease protective
barrier

Early diagnosis and prevention of
airway remodeling has the potential to
decrease disease severity.

Airway remodeling features observed in endobronchial biopsies from a severe asthmatic subject

Airway remodeling involves desquamation of epithelia, collagen deposition, smooth muscle
hypertrophy and hyperplasia causing permanent damage to airways.
Airway remodeling has significant effects on lung function, including airway hyper-

responsiveness and airway obstruction, and is responsible for the chronicity of asthma.

Bergeron C et al. Can Respir J. 2010;17:e85-e93.




Treating asthma

Normal Airways Airways during an
Asthmatic attack

Partly treated airways

A wide range of inflammatory mediators are involved in asthma inflammation which are controlled
better by inhaled steroids rather than using only bronchodilators or antileukotrienes.




Clinical pearls

Asthma is a complex interaction between environmental factors and genetic
predisposition.

Asthma is characterized by bronchial inflammation predominantly mediated by
activated eosinophils and mast cells.

Bronchial hyper-responsiveness is the hallmark of asthma.

Uncontrolled inflammation of asthma causes airway remodeling leading to the
development of fixed airway obstruction and COPD phenotype.

Inhaled corticosteroids are the cornerstone of treatment of inflammation in a

Controlled inflammation will reduce the frequency and severity of asthma



Basics of asthma

Co-morbid conditions associate
with asthma



Allergic Atopy is the genetic

rhinitis propensity to develop
IgE antibodies in
response to exposure to
allergen

Allergic
sinusitis

It is an
established risk

: factor for asthma
Allergic

conjunctiv
itis

Allergic
dermatitis

Arbes et al. J Allergy Clin Immunol. 2007;120:1139-1145 %




Allergic rhinitis/Hay fever

The most common co-morbid condition associated with
asthma.

Signs and symptoms include a runny or stuffy nose,
sneezing, red, itchy, and watery eyes, and swelling around
the eyes.

It should be treated promptly to avoid poor asthma control.
Intranasal corticosteroids, anti-histamines and

decongestants are the treatment options




Nasal polyps

« A painless benign growth on the lining of the nose or
/ |

sinuses. 9
Nasal Polyps -~ .

« |t is caused due to infection, allergies, drug sensitivity

or immune disorders.

« Symptoms may include a runny nose, stuffiness or post-
nasal drip. In some cases, there may be no symptoms.
« The condition can be treated with intranasal

corticosteroids or polypectomy.

Nearly 45% of patients with nasal polyps will develop adult-onset
asthma

Development from nasal polyps to asthma: different disease courses, American academy of allergy, asthma and immunology. (www.aaaai.org)



Chronic sinusitis

The cavities around the nasal passages become inflamed.

It lasts up to eight weeks and may be caused by an infection or
growths.

Symptoms include headache, facial pain, runny nose and nasal

congestion.

Treated with nasal decongestants, nasal saline rinses and
sometimes antibiotics may be required.

Surgery to be avoided.




Allergic conjunctivitis

» Allergic conjunctivitis is inflammation of the lining of the
eye (conjunctiva) due to allergy.

« Symptoms consist of eye redness, itching and increased
tears.

« Treatment includes avoiding the allergen, taking
antihistamine medication either by mouth or directly into

the eye and local steroid drops.




Eczema/ Allergic dermatitis

Eczema is an itchy skin rash and very common.
Symptoms include rashes, redness, blister, fissures,
hives, peeling, or ulcers, itching or swelling.

Medications comprises of steroids, antiseptics,

antihistamines and avoiding allergens.




Migraine

Migraine can cause severe throbbing pain or a pulsing sensation, usually on one

side of the head. It is caused by:
 Hunger

« Bright light

« Stress

» Dehydration

The coexistence of asthma and headaches may be
related with a similar pathophysiological
mechanism; parental history and common genetic
compounds.

Turan et al. Turk Thorac J. 2017;18:47-51.
Migraine, Hay Fever, Asthma and Allergies. https://americanmigrainefoundation.org/about/

Asthma is 1.2-1.6 times more prevalent in those with
migraine than in those without it.

Headaches

Sinus: Cluster: | Tension: @ Migraine:
pain is pain is pain is pain, nausea
behind in and like a band | and visual
browbone around squeezing | changes are
and/or one eye the head typical of
cheekbones

classic form

RCA A A B
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Gastroesophageal reflux disease (GERD)

Asthma and GERD may exacerbate each other

Healthy GERD
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« Asthma flare-ups can cause the lower esophageal sphincter to relax,
allowing stomach contents to flow back, or reflux, into the esophagus.

» Acid reflux and heartburn more than twice a week may indicate GERD.

» Treatments include lifestyle changes, antacids, proton pump inhibitors.

W
ik

Duodenum

Duodenum —E-

Ates F, et al. Gastroenterol Hepatol (N Y). 2014;10:729-736.






