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Presentation Objectives

▪ Describe the pathophysiology 
associated with the asthmatic patient.

▪ Define what is asthma and describe 
the epidemiological prevalence.  

▪ Define clinical end-points when treating 
the asthmatic patient.



What is Asthma??



Historical Perspectives Of 
Asthma  

The term Asthma comes from the Greek verb aazein, meaning to pant, to 
exhale with the open mouth, sharp breath. In The Iliad, a Greek epic poem 
(attributed to Homer) describing the siege of Troy, the expression asthma 
appeared for the first time.

The Corpus Hippocraticum, (collection of ancient Greek Medical works)is 
the earliest text where the word asthma is found as a medical term. We are not 
sure whether it meant asthma as a clinical entity or as merely a symptom. 
Hippocrates said spasm linked to asthma were more likely to occur among 
carpenters, tailors and metalworkers.

Galen (130-200 AD), the greatest physician of ancient Rome described 

asthma as bronchial obstructions and treated it with owl's blood mixed in wine in 
his post- operative patients.



Bernardino Ramazzini (1633-1714 AD), known to some as the 
father of sports medicine, detected a link between asthma and 
organic dust. He also recognized exercise-induced asthma.

At the beginning of the 20th century asthma was seen as a 
psychosomatic disease. During the 1930s to 1950s, asthma was 
known as one of the holy seven psychosomatic illnesses.

Asthma was described as psychological, with treatment often 
involving, as its primary component, psychoanalysis and other 
'talking cures'. A child's wheeze was seen as a suppressed cry for 
his or her mother. Psychoanalysts thought that patients with 
asthma should be treated for depression. This psychiatric theory 
was eventually refuted, and asthma became known as a physical 
condition.

Asthma, as an inflammatory disease, was not really 
recognized until the 1960s when anti-inflammatory 
medications started being used.



What is Asthma 2021??

▪ Asthma is a chronic (long-lasting) inflammatory 
disease of the airways. 

▪ In those susceptible to asthma, this inflammation 
causes the airways to spasm and swell 
periodically so that the airways narrow. The 
individual then must wheeze or gasp for air. 

▪ Obstruction to air flow either resolves 
spontaneously or responds to a wide range of 
treatments, but continuing inflammation makes 
the airways hyper-responsive to stimuli such as 
cold air, exercise, dust mites, pollutants in the air, 
and even stress and anxiety. 



Asthma Pathophysiology

▪ Airway inflammation (always present)

▪ Airway hyperresponsiveness

▪ Airway obstruction







Mucus Plugging in Asthma



Child’s View of Asthma







Teenager’s view 
Of Asthma





Asthma Epidemiology

▪ Prevalent in 10% of the world’s population

▪ Increase noted by 20-30% over the last two 
decades

▪ More common in males, but more lethal in females

▪ Approximately 3,500 death per year in the United 
States

▪ Death rates higher in patients >55 years old

▪ Admission and death rates higher in lower social-
economic groups



Asthma Overview:
Prevalence, Morbidity and Mortality in the USA

Centers for Disease Control and Prevention National Center for Health Statistics, National Health Statistics Report: Asthma 

Prevalence, Health Care Use, and Mortality: United States, 2009–2018:  http://www.cdc.gov/nchs/data/nhsr/nhsr032.pdf

∙ 24.6 million

People diagnosed with asthma

∙ 12.8 million

People experience asthma attacks

∙ 1.8 million

Emergency room visits

∙ 456,000 

Hospitalizations

∙ 3,447 

Asthma-related deaths

Approximately 9 People Die From Asthma Each Day in the U.S.

Annual incidence, based on 2018 data

http://www.cdc.gov/nchs/data/nhsr/nhsr032.pdf
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What Causes Higher Asthma 
Rates in African Americans?



Genetics
▪ Although there is evidence to suggest that social 

determinants and inequities in healthcare play a role, certain 
biological factors also appear to be associated with the 
disparities outlined above. 

▪ For example, differences in genes that make someone more 
susceptible to developing asthma or increase the severity of their 
asthma symptoms may also explain the higher rates of asthma in 
African American populations.

▪ A study in the American Journal of Respiratory and Critical Care 
Medicine examined some possible differences in people’s responses 
to respiratory medications. The researchers used a cohort of 1,441 
African American, Puerto Rican, and Mexican American participants. 

▪ The researchers found both common — that is, those that affected all 
populations — and rare genetic variants associated with a decreased 
response to albuterol.

▪ Albuterol is a bronchodilator that doctors frequently prescribe to treat 
asthma. Although research continues, genetic mutations such as 
these may provide some explanation for the disparities in asthma 
rates in different racial groups

https://www.atsjournals.org/doi/10.1164/rccm.201712-2529OC


▪ Healthcare inequalities: Inequities in 
healthcare occur for various reasons, including 
systemic racism and policies that discriminate 
against African American populations. 
Discrimination and racism affect economic 
stability and, in turn, access to healthcare. A lack 
of accessible healthcare may lead to a person 
having poorly managed asthma.

▪ Social determinants: Social determinants 
include factors such as a person’s physical 
environment and socioeconomic status. For 
example, having poor housing conditions and a 
low income may result in increased exposure to 
asthma triggers such as mold or higher levels of air 
pollution.



PA Asthma Partnership 2005-2010
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NOTES: Crude (unadjusted) risk-based rates are presented. See Table 15 for underlying data. 

SOURCE: CDC/NCHS, National Hospital Ambulatory Medical Care Survey.
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Deaths by Age



PA Asthma Partnership 2010-2015











Role of Pollution in Asthma
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How Do We 
Diagnosis 
Asthma?







Classification of Asthma 2018





In ancient times, “Album graecum” –
or more colloquially known as dog 
poo – was a popular treatment for a 
Asthma. In these days, feces was 
usually mixed with honey and misted 
into the airways to treat airway 
redness

Early
Treatment

?



Owl’s Blood Mixed With Tree Nectars   



Asthma 
Cigarettes 
That contains 
Medicines
Or herbs



Asthma Nectar 



Early atomizer



Photo with permission: Felix Kudish. 

Early
nebulizer



Global Initiative for Asthma 
(GINA)

Global Strategy for Asthma 
Management and Prevention



Short-acting Beta2-agonists

Low-dose Inhaled Corticosteroids 
(ICS)

Low-dose ICS + 
Long-acting Beta2-agonists (LABA)

or Medium-dose ICS

Medium-dose ICS + LABA

High-dose ICS + LABA
and Consider Omalizumab

High-dose ICS + LABA + 
Oral Corticosteroids 

and Consider Omalizumab

Adapted from National Asthma Education and Prevention Program (NAEPP) Guidelines. Expert Panel Report 3: Guidelines for the 

Diagnosis and Management of Asthma. National Heart, Lung, and Blood Institute, NIH Publication No. 07-4051, Revised August 2010.
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2018  Stepwise Approach for Managing Asthma



▪ Asthma is the most common chronic non-communicable disease, affecting 

over 260 million people globally in 2019.

▪ Asthma is characterized by variable respiratory symptoms such as wheeze, 

shortness of breath, chest tightness and cough, and variable expiratory 

airflow limitation. It is usually associated with airway inflammation.

▪ People with asthma often have periods of worsening symptoms and 

worsening airway obstruction, called exacerbations (also called attacks or 

flare-ups), that can be fatal.

▪ Most of the morbidity and mortality associated with asthma is preventable, 

particularly with use of inhaled corticosteroids.



GINA 2019 – landmark Changes in Asthma 
Management

▪ For safety, GINA no longer recommends SABA-only treatment 
for Step 1 in adults and adolescents

▪ This decision was based on evidence that SABA-only 
treatment increases the risk of severe exacerbations, and that 
adding any ICS significantly reduces the risk n GINA now 
recommends that all adults and adolescents with asthma 
should receive ICS-containing controller treatment, to reduce 
the risk of serious exacerbations § The ICS can be delivered 
by regular daily treatment or, in mild asthma, by as-needed 
low dose ICS-formoterol This is a population-level risk 
reduction strategy 

▪ The aim is to reduce the probability of serious adverse 
outcomes at a population level

▪



GINA 2021 – Mild Asthma

▪ There are many definitions of mild asthma 

▪ Current definition: Asthma that is able to be well-controlled with reliever alone or low 
dose ICS; but severity cannot be assessed until the patient has been on treatment 
for several months 

▪ In research studies, mild asthma is often defined by treatment with SABA alone or 
low dose ICS (but patients may be being under- or over-treated) § Patients and 
clinicians often consider ‘mild asthma’ to mean infrequent or mild symptoms n GINA 
does not distinguish between ‘intermittent’ and ‘mild persistent’ asthma 

▪ Historically, this was an arbitrary distinction, based on an assumption that patients 
with symptoms twice a week or less would not benefit from ICS 

▪ Patients with so-called ‘intermittent’ asthma are still at risk of severe exacerbations n 
GINA is planning to review the definition of mild asthma during 2021



“Mild Asthma”

▪ Patients with apparently mild asthma are still at risk of serious adverse events.

• 30–37% of adults with acute asthma.

• 16% of patients with near-fatal asthma 

• 15–20% of adults dying of asthma.

▪ Exacerbation triggers are unpredictable (viruses, pollens, pollution, poor adherence) 

n Inhaled SABA has been first-line treatment for asthma for 50 years § Dating from 

an era when asthma was thought to be a disease of bronchoconstriction.

▪ Its role has been reinforced by rapid relief of symptoms and low cost.

▪ Starting treatment with SABA trains the patient to regard it as their primary asthma 

treatment













Beta-agonist Therapy





Taking an asthma controller medication twice a day?

Ask your doctor if once-daily BREOcould be right for you.

With just one inhalation once a day, BREO works for a full 24 hours and prevents 

asthma symptoms.





Theophyilline

While the mechanisms of action of 
Theophylline are not totally known with 

certainty, studies in animals suggest 

that bronchodilation is mediated by the 
inhibition of two isozymes of 
phosphodiesterase (PDE III and, to a 
lesser extent, PDE IV





Leukotriene Inhibitors  





COVID-19 and Asthma
▪ Are people with asthma at increased risk of COVID-19, or severe COVID-19?  

• People with asthma do not appear to be at increased risk of acquiring COVID-19, and 
systematic reviews have not shown an increased risk of severe COVID-19 in people with 
well-controlled, mild-to-moderate asthma.

▪ Are people with asthma at increased risk of COVID-19-related death? §
• Overall, people with well-controlled asthma are not at increased risk of COVID-19-related 

death (Williamson, Nature 2020; Liu et al JACI IP 2021) § However, the risk of COVID-19 
death was increased in people who had recently needed oral corticosteroids (OCS) for their 
asthma (Williamson, Nature 2020) and in hospitalized patients with severe asthma (Bloom, 
Lancet Respir Med 2021). 

▪ What are the implications for asthma management? 
• It is important to continue good asthma management (as described in the GINA report), with 

strategies to maintain good symptom control, reduce the risk of severe exacerbations and 
minimize the need for OCS.

▪ Have there been more asthma exacerbations during the pandemic? 
• No. In 2020, many countries saw a reduction in asthma exacerbations and influenza-related 

illness. The reasons are not precisely known, but may be due to handwashing, masks and 
social/physical distancing that reduced the incidence of other respiratory infections, including 
influenza.





Challenges in Managing Severe Asthma

▪ Prevalence of severe asthma (NAEPP) = 5-
10%

▪ Many patients remain symptomatic despite 
standard of care medications

▪ Medications are limited, require adherence, and 
can have serious side effects

▪ Additional therapeutic treatment options are 
needed…



Reduce Airway Smooth Muscle (ASM)

Reduce Bronchoconstriction

Reduce Asthma Exacerbations

Improve Asthma Quality of Life

67

Bronchial Thermoplasty – Reduces ASM
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What is Bronchial Thermoplasty?
▪ Safe, outpatient bronchoscopic procedure:

– Delivers controlled energy to the airway walls in the lungs

– Reduces excess airway smooth muscle, which limits the 
muscle’s ability to constrict the airways (asthma 
exacerbations) 

▪ Demonstrated to increase asthma control 
and improve asthma-related quality of life 
in patients with severe asthma

▪ Complementary treatment to current asthma 
reliever and controller medications - not a cure 
or replacement for current asthma 
medications

68



The Alair® Bronchial Thermoplasty System

▪ Alair Catheter – a flexible tube 
with an expandable wire array at 
the tip (introduced into the lungs 
through a standard bronchoscope)

▪ Alair Radiofrequency (RF) 
Controller – supplies energy 
via the Catheter to the airway 
wall



Application of RF Energy

▪ Temperature controlled energy (650

C-180F) is delivered to airway wall 

for 10 seconds per activation – no 

permanent damage to epithelium



Three Treatment Sessions

71

Bronchial thermoplasty is performed in 3 separate treatment 
sessions each scheduled approximately 3 weeks apart



Canine Model:  Airway on left treated with bronchial 

thermoplasty. Airway on right was not treated.

Cox et al. Eur Respir Journal. 2004;24: 659-663

Airway Responsiveness to
Local Methacholine Challenge







Omalizumab (Xolair, 
Genentech) 

*Is a recombinant humanized IgG1 

monoclonal anti-IgE antibody that 
binds to the IgE molecule 

Omalizumab binds to circulating IgE, 
regardless of allergen specificity, 

forming small, biologically inert IgE–
anti-IgE complexes without activating 
the complement cascade thus causing 

edema.



Administration Of 
Xolair

*Omalizumab is administered subcutaneously once every 2 

or 4 weeks. 

*For each patient, the dosing schedule (2 vs 4 weeks 

between injections; and the amount of omalizumab, in 

milligrams, for each injection) is determined according to 

the serum IgE level and the body weight of the patient.

*The product label of Xolair initially approved by FDA 

covers patients with serum IgE in the range of 30 to about 

700 IU/ml (international units per milliliter).] A clinical 

development effort is on-going to expand the coverage of 

patients with serum IgE up to 1500 IU/ml.

https://en.wikipedia.org/wiki/Subcutaneous_injection


Cost of Xolair

A one-month supply of Xoliar will 
cost patients 
between $541 and $2,706, 
depending on the dosage. This price 
is much higher than the cost of 
conventional treatments for asthma.



Side Effects of Xolair 

•itching, mild rash;
•joint pain, bone fractures;
•arm or leg pain;
•nausea;
•dizziness, tired feeling;
•ear pain; or.
•cold symptoms such as stuffy nose, 
sneezing, sinus pain, cough, sore throat.



New Drug Shows Promise Against 
Tough-to-Manage Asthma

▪ This new drug, tezepelumab, is yet another monoclonal antibody, but it targets 
an inflammatory protein thought to play an early role in many different types of 
asthma

▪ Tezepelumab blocks a protein called thymic stromal lymphopoietin (TSLP) that 
promotes multiple inflammatory processes that have all been linked to asthma 
attacks

▪ After a year's treatment, patients on tezepelumab experienced fewer 
asthma attacks and better lung function, asthma control, and health-
related quality of life than those on placebo, the researchers reported

During PATHWAY Trial, and in ongoing phase 3 trials, tezepelumab has 
been administered in the clinic via subcutaneous (SC) injection, drawn from 
a vial and injected via a syringe

https://medicalxpress.com/tags/drug/
https://medicalxpress.com/tags/inflammatory+protein/


FDA OKs Tezspire for Severe Asthma

▪ The FDA approved AstraZeneca and Amgen’s medication, tezepelumab-
ekko (brand name Tezspire), to treat severe asthma for patients aged 12 
years and older

▪ Tezspire is a first-in-class biologic for severe asthma that acts at the top 
of the inflammatory cascade by targeting thymic stromal lymphopoietin 
(TSLP), an epithelial cytokine.2-5 It is the first and only biologic to 
consistently and significantly reduce asthma exacerbations across Phase 
II and III clinical trials which included a broad population of severe 
asthma patients irrespective of key biomarkers, including blood 
eosinophil counts, allergic status and fractional exhaled nitric oxide 
(FeNO). Tezspire is the only biologic approved for severe asthma with no 
phenotype (e.g. eosinophilic or allergic) or biomarker limitation within its 
approved label.

▪ In clinical studies, the most common adverse reactions in patients who 
received Tezspire were pharyngitis, arthralgia and back pain



High Flow Oxygen in Acute Asthma

▪ Nasal high-flow therapy may decrease the degree of dyspnea 

more than the use of conventional oxygen therapy in patients 

with acute severe asthma and hypoxemia in the ED setting. 

▪ This was demonstrated by the significant improvements in the 

mean modified Borg scale, mean numeric rating scale, mean 

dyspnea scale score, and the mean respiratory rate. 

Therefore, nasal high flow may be beneficial to respiratory 

support and oxygenation in patients with acute severe asthma 

and hypoxemia in the ED.



Conclusion

▪ Historically asthma has ben problematic 

▪ There are a plethora of asthma triggers

▪ Currently there is an array of asthma medications 

available to treat and prevent asthma symptoms
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