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Abstract

Asthma is a chronic respiratory condition that affects millions of people worldwide, characterized by inflammation
and narrowing of the airways, resulting in recurrent episodes of wheezing, coughing, chest tightness, and shortness
of breath. Despite the availability of numerous medications, a significant number of asthma patients still experience
symptoms that are inadequately controlled, highlighting the need for new treatments. A new drug, Dupilumab,
recently has been approved for the treatment of asthma. Dupilumab is a monoclonal antibody that targets the
interleukin-4 receptor alpha (IL-4Ra), which is involved in the inflammatory response in asthma. It has been shown
to reduce asthma exacerbations and improve lung function in patients with moderate-to-severe asthma.Clinical
trials has shown that Dupilumab, used in combination with other asthma medications, significantly reduces the
frequency of exacerbations, improves lung function, and reduces symptoms in patients with moderate-to-severe
asthma. Additionally, it has also been shown to improve quality of life and reduce the need for oral corticosteroids.
Despite its potential benefits, Thus, careful patient selection and monitoring the drug.The pathogenic process begins
with the inhalation of an allergen or an irritant, such as cold air, which causes bronchial hypersensitivity and, as a
result, causes the airways to become inflamed and produce more mucus As a result, there is a notable rise in airwa
y resistance, which is most noticeable during expiration. Benralizumab is a type of biologic medication that was
approved by the U.S. Food and Drug Administration for the treatment of severe asthma. It is designed to target a
specific type of white blood cell called eosinophils, which are involved in the inflammatory response in asthma.
Dupilumab is a monoclonal antibody medication that was approved for the treatment of moderate to severe asthma.
It works by blocking two proteins involved in the inflammatory response in asthma: interleukin-4 (IL-4) and
interleukin-13 (IL-13). Tezepelumab is a monoclonal antibody medication that was approved for the treatment of
severe asthma. It works by blocking a protein called thymic stromal lymphopoietin (TSLP), which is involved in the
allergic response in asthma. Bronchial thermoplasty is a non-medication treatment for severe asthma that was
approved by the . It involves the use of a catheter inserted through the nose or mouth to deliver controlled heat
energy to the airway walls, reducing the amount of muscle tissue and decreasing airway responsiveness these all
medications helps to treat asthma..
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INTRODUCTION:

It can be challenging to breathe when someone has asthma because it affects the airways, making them small and
irritated. Asthma is a chronic respiratory disorder. Wheezing, coughing, tightness in the chest, and shortness of
breath are just a few of the symptoms of asthma that may be brought on by several things including allergen
exposure, exercise, and cold air. People of all ages frequently suffer from asthma, which can range in severity from
moderate to severe and, in some circumstances, necessitate hospitalisation. Asthma cannot be cured, but it may be
controlled with medicine, a change in lifestyle, and avoidance of triggers. People with asthma may live healthy,
active lives with the right care. The symptoms of asthma can vary in severity from mild to life-threatening. The most
common symptoms of asthma include wheezing, coughing, shortness of breath, and chest tightness. These
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symptoms can be triggered by a variety of factors, such as allergens (e.g. dust mites, pet dander), irritants (e.g.
cigarette smoke, air pollution), exercise, stress, and infections (e.g. colds, flu).

The exact cause of asthma is not fully understood, but it is believed to be the result of a complex interaction between
genetic and environmental factors. Research has shown that people who have a family history of asthma or allergies
are more likely to develop asthma themselves. Additionally, exposure to certain environmental factors, such as air
pollution and secondhand smoke, can increase the risk of developing asthma or worsening asthma symptoms.

Asthma is diagnosed through a combination of medical history, physical examination, and lung function tests. The
medical history will include questions about symptoms, triggers, and family history of asthma or allergies. The
physical examination will involve listening to the lungs with a stethoscope and checking for signs of inflammation,
such as wheezing or coughing. Lung function tests, such as spirometry, measure how much air a person can exhale
and how quickly they can do so.

There is no cure for asthma, but there are many treatment options available to help manage its symptoms and reduce
the risk of flare-ups. The most common treatments for asthma include inhaled bronchodilators, inhaled
corticosteroids, combination inhalers, and oral medications. These medications work to reduce inflammation in the
airways, relax the muscles around the airways, and improve lung function.

In addition to medication, there are several non-medication treatments that can be effective for asthma. These
include avoiding triggers, using a peak flow meter to monitor lung function, and practicing breathing techniques,
such as deep breathing and pursed lip breathing.[1,2,3,4,5]

HISTORY:

In India, asthma has long been recognised as a medical problem. Ayurveda books from antiquity mention an ailment
termed "Swas Roga" that is comparable to modern-day asthma. Traditional Indian medicine has traditionally
employed herbal treatments, yoga, and breathing techniques to treat respiratory diseases, including asthma. Asthma
is a chronic respiratory disease that has been recognized for thousands of years. The first recorded description of
asthma-like symptoms can be found in ancient Egyptian medical texts dating back to 2600 BCE. Throughout
history, asthma was thought to be caused by various factors, including bad air, emotional stress, and poor diet.[6]

It wasn't until the 19th century that asthma began to be understood as a disease of the lungs. In 1872, British
physician Salter first described asthma as a constriction of the airways. Later, in the early 20th century, allergists
identified asthma triggers such as dust, pollen, and animal dander.[7]

The use of inhaled bronchodilators to treat asthma was first introduced in the 1950s, followed by the development of
inhaled corticosteroids in the 1960s. These medications revolutionized the treatment of asthma and allowed patients
to control their symptoms more effectively.[8]

Over the years, there has been a significant increase in the prevalence of asthma worldwide. In the 20th century,
asthma was primarily considered a disease of developed countries, but it has since become a global health issue
affecting people of all ages and socioeconomic backgrounds. The causes of this increase are not entirely clear, but
factors such as air pollution, changes in lifestyle, and genetics are thought to play a role.[9]

Pathophysiology:

Acute, fully treatable airway inflammation characterises asthma, which frequently develops after exposure to an env
ironmental cause.

The pathogenic process begins with the inhalation of an allergen or an irritant, such as cold air, which causes bronch
ial hypersensitivity and, as a result, causes the airways to become inflamed and produce more mucus.
As a result, there is a notable rise in airway resistance, which is most noticeable during expiration.[10,11]
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Combinations of:

1. Infiltration of inflammatory cells cause airway blockage.
2. Hypersecretion of mucus together with mucus plug development. 3.Muscle contraction that is smooth.[12,13]

As a result of:

1.Basement membrane thickening, collagen deposition, and epithelial desquamation, these irreversible alterations m
ay eventually become irreversible.

2. Chronic illness accompanied by smooth muscle hypertrophy and hyperplasia results in airway remodeling.
[14,15]. If asthma is not treated right away, it could get worse because the formation of mucus keeps the inhaled me
dication from getting to the mucosa.

The swelling from the inflammation also gets worse, Beta2 agonists (such as salbutamol, salmeterol, and albuterol) a
nd muscarinic receptor antagonis (such as ipratropium bromide) can help resolve this process (complete resolution is
necessary in asthma, but in practise, this is not checked or tested). These medications work to reduce
inflammation and relax the bronchial musculature while also decreasing mucus production.[17,18,19]

Classification of Asthma Level of Severity:

The grading of the severity of the asthma influences the level of pharmaceutical therapy.

The severity degree of ANY of the following should be determined by the frequency of symptoms episodes:
Coughing fits, chest tightness, dyspnea, and wheezing fits. [35,36]

Type of Asthma:
According to how severe your asthma is, there are four different types of asthma. Your level of asthma is based on
how frequently you get symptoms and how well your lungs are working. the following questions:

Intermittent asthma: You wake up less than two nights per month and experience symptoms less than twice per
week. You only take quick-relief medications (like albuterol) twice a week or less. All of your regular activities are
possible. Your lungs are operating normally.

Mild persistent asthma: You experience symptoms at least twice a week and experience sleep disturbances three to
four nights per month. Daily symptoms are not present in you. More than two days a week are spent using a quick-
relief medication. Your symptoms affect some of your daily activities. Most of your lung function is normal. [32]

Moderate persistent asthma: You wake up at least once a week and experience symptoms at least once a day.
You need your quick-relief medicine daily. Your symptoms limit some of your everyday usual activities. There is
some decline in your lung function.

Severe chronic asthma: You suffer symptoms during the day and wake up every night owing to asthma. You
need your quick-relief medicine several times a day for asthma symptoms. Your symptoms put extreme limitations
on your daily activities. There are significant decreases in your lung function. [37]

Symptoms:

Symptoms of asthma might differ from person to person. You may experience rare asthma attacks, only experience
symptoms sometimes, such as when you exercise, or experience constant symptoms. [20,21]

One of the first signs of Asthma is:

1. Shortness of breath.

2. Chest pain or tightness
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3. Having trouble falling asleep due to shortness of breath, coughing, or wheezing.
4. Wheezing when exhaling, which is a common indication of asthma in youngsters.
5. Attacks of coughing or wheezing that are made worse by a respiratory virus, such as the flu or a cold. [22,23,24]

Warning sign of asthma

1. More frequent and troublesome asthmatic signs and symptoms.
2. Increased difficulty breathing as determined by a tool that measures how well your lungs are functioning.

3. The requirement to use a fast-acting inhaler more frequently. Some persons experience an asthma attack or
symptom flare-up when:

e  Asthma brought on by exercise, which may be worse by the cold and dry weather.
e  Occupational asthma, triggered by industrial irritants such as chemical fumes, gases or dust.

e  Asthma brought on by allergies that are brought on by airborne items like pollen, mould spores, cockroach
faeces, or dried saliva and skin fragments from animals. [25,26,27]

Treatment:

Men and women of all ages can have asthma, a lower respiratory tract illness. Asthma is diagnosed clinically,
however there is no one gold standard test available, the pathogenesis and clinical manifestation of the disease are
highly heterogeneous, and clinical overdiagnosis can happen, especially in those lacking spirometric proof. Hence, a
comprehensive historyand physical examination together with spirometryare crucial for the diagnosis of asthma.
[28]

Diagnosis of asthma:

The three following circumstances are the most common ones when diagnosing asthma:

1. There are sporadic signs of airflow blockage

2. At least a portion of the airflow restriction is reversible.

3. A history and physical exam rule out any additional potential reasons of this airflow blockage. [29,30]

In the presence of the following symptoms, the diagnosis of asthma (showing episodic airflow restriction and some
evidence of this obstruction's reversibility) should be highly evaluated. Asthma symptoms can be highly changeable
throughout the day and occasionally only present at night, therefore the absence of symptoms at the time of
assessment does not rule out an asthma diagnosis. [31]

1. The patient complains of occasional wheezing, tightness in the chest, shortness of breath, or coughing, esp
ecially at night.

The symptoms change during the day or week.

Previous history of allergic rhinitis or atopic dermatitis;

Development of wheezing in response to particular triggers.

These triggers differ from person to person but are generally the same for each person.

Some people may only have one or two triggers that have been discovered, while others may have many.
The patient has a family history of sinusitis, chronic rhinitis, asthma, or skin or respiratory allergies.
[32,33,34]

Nogakr~wd
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Anti-Asthma Drugs:

Asthma is a chronic respiratory condition that affects millions of people worldwide. While there is no cure for
asthma, there are a variety of medications available to help manage its symptoms and reduce the risk of flare-ups. In
recent years, several new drugs have been developed for the treatment of asthma that offer improved efficacy and
fewer side effects compared to older medications. Here are some of the recent drugs for asthma:

1.Benralizumab:

Benralizumab is a type of biologic medication that was approved by the U.S. Food and Drug Administration (FDA)
in 2017 for the treatment of severe asthma. It is designed to target a specific type of white blood cell called
eosinophils, which are involved in the inflammatory response in asthma. By binding to these cells and triggering
their destruction, benralizumab can reduce airway inflammation and improve asthma control. Benralizumab is
administered as a subcutaneous injection every four weeks, and studies have shown it to be effective in reducing
asthma exacerbations and improving lung function in people with severe eosinophilic asthma.[38]

Benralizumab: Mechanism of Action

AstraZeneca/MedImmune used hybridoma technology to develop and manufacture benralizumab (MEDI-563) [41-
43]. This biological substance is an IgG1k monoclonal antibody that has been humanised and was produced in mice.
Its distinctive property is that it binds only to the amino acid residue isoleucine-61 found in domain 1 of the human
IL-5R. Benralizumab interacts with an extracellular IL-5R epitope that is located close to the IL-5 binding site via
this linkage [44,45]. Benralizumab's high-affinity association with IL-5R prevents IL-5 from binding to its receptor
and the ensuing heterodimerization of the and subunits which prevents the complex signalling pathways connected
to IL-5 receptor activation from being stimulated.

Benralizumab binds to the FcRIlla receptor, which is found on the cell membrane of natural killer (NK) cells, in
addition to connecting with IL-5R through its Fab sections (Figure 2) [46,47]. Benralizumab was created in Chinese
hamster ovary cells that did not express the enzyme -1,6-fucosyltransferase, which is significant in this context.
Benralizumab's affinity for the NK cell FcRIlla receptor is noticeably increased (5-50 times) as a result of the
absence of the fucose molecule in the sugar component of the CH2 domain of the constant segment of the
monoclonal antibody [59]. Benralizumab, in instance, can cause an approximately 1000-fold increase in the
apoptotic process known as antibody-dependent cell-mediated cytotoxicity when compared to the original
fucosylated antibody (ADCC). Given that NK cells secrete the proapoptotic proteins perforin and granzyme B,
benralizumab is a powerful inducer of eosinophil apoptosis [46]. Benralizumab-induced increases in eosinophil
staining with annexin V, a well-known indicator of apoptosis, have also been used to establish afucosylation-
dependent ADCC [46].

2. Tezepelumab:

Tezepelumab is a monoclonal antibody medication that was approved by the FDA in 2021 for the treatment of
severe asthma. It works by blocking a protein called thymic stromal lymphopoietin (TSLP), which is involved in the
allergic response in asthma. By inhibiting TSLP, tezepelumab can reduce inflammation in the airways and improve
asthma control. Tezepelumab is administered as a subcutaneous injection every four weeks, and studies have shown
it to be effective in reducing asthma exacerbations and improving lung function in people with severe asthma.

3.Bronchial thermoplasty:

Bronchial thermoplasty is a non-medication treatment for severe asthma that was approved by the FDA in 2010. It
involves the use of a catheter inserted through the nose or mouth to deliver controlled heat energy to the airway
walls, reducing the amount of muscle tissue and decreasing airway responsiveness. Bronchial thermoplasty is
typically performed in three sessions, with each session treating a different part of the lungs. Studies have shown
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that bronchial thermoplasty can improve asthma control and reduce asthma exacerbations in people with severe
asthma.[40,41]

4.Dupilumab:

Dupilumab is a monoclonal antibody medication that was approved by the FDA in 2018 for the treatment of
moderate to severe asthma. It works by blocking two proteins involved in the inflammatory response in asthma:
interleukin-4 (IL-4) and interleukin-13 (IL-13). By inhibiting these proteins, dupilumab can reduce airway
inflammation and improve asthma control. Dupilumab is administered as a subcutaneous injection every two weeks,
and studies have show it to be effective in reducing asthma exacerbations and improving lung function in people
with moderate to severe asthma.[39,40]

Dupilumab: Mechanism of Action

The etiology of allergy illnesses is heavily influenced by the Th2 cytokines interleukin 4 (IL-4) and IL-13 as well as
the heterodimeric I1L-4 receptor (IL-4R) complexes that they interact with. A humanised 1gG4 monoclonal antibody
known as dupilumab specifically targets the IL-4 receptor alpha chain (IL-4R), which is present in both type 1 (IL-
4R/c; 1L-4 specific) and type 2 (IL-4R/IL-13R1; IL-4 and IL-13 specific) IL-4R complexes. In this study, we go
through the present state of knowledge on the many signalling pathways connected to IL-4R complexes, look at
potential mechanisms of action for dupilumab, and assess the clinical effectiveness of dupilumab in treating various
allergy illnesses. The advancement of Dupilumab and the expanding range of its clinical applications are pertinent
given the current focus on precision medicine methods for pathway blocking.

Conclusion

In conclusion, asthma is a chronic respiratory condition that affects millions of people worldwide. It is characterized
by airway inflammation, bronchial hyperresponsiveness, and recurrent episodes of wheezing, coughing, and
shortness of breath. While there is no cure for asthma, there are many medications and treatment options available to
help manage its symptoms and reduce the risk of flare-ups. The most common treatments for asthma include inhaled
bronchodilators, inhaled corticosteroids, combination inhalers, and oral medications. These medications work to
reduce inflammation in the airways, relax the muscles around the airways, and improve lung function. In addition to
medication, there are several non-medication treatments that can be effective for asthma, such as avoiding triggers,
using a peak flow meter, and practicing breathing techniques. In recent years, several new drugs have been
developed for the treatment of asthma that offer improved efficacy and fewer side effects compared to older
medications. These drugs include benralizumab, dupilumab, tezepelumab, and bronchial thermoplasty. These new
drugs target specific aspects of the inflammatory response in asthma, offering improved asthma control and fewer
side effects. Overall, the key to managing asthma is to work closely with your healthcare provider to find a treatment
plan that works best for you. This may involve a combination of medications and non-medication treatments, as well
as regular monitoring of your lung function and symptoms. With proper management, most people with asthma are
able to lead active and healthy lives. Asthma is a chronic respiratory condition that affects millions of people
worldwide. The prevalence of asthma has been increasing steadily in recent years, and it is now one of the most
common chronic diseases among children and adults. Asthma is characterized by inflammation and narrowing of the
airways, which can lead to symptoms such as wheezing, coughing, shortness of breath, and chest tightness. The
management of asthma involves a combination of pharmacological and non-pharmacological interventions. The
most commonly used medications for asthma include inhaled corticosteroids, beta-agonists, leukotriene modifiers,
and anticholinergics. These medications are used to control inflammation and bronchospasm, which are the
underlying causes of asthma symptoms. Non-pharmacological interventions such as avoiding triggers, regular
exercise, and maintaining a healthy lifestyle can also help manage asthma symptoms.The diagnosis of asthma
involves a detailed medical history, physical examination, and pulmonary function tests. The medical history should
include a description of the symptoms, triggers, and family history of asthma. A physical examination can reveal
signs of asthma, such as wheezing and decreased lung function. Pulmonary function tests, such as spirometry, can
help confirm the diagnosis of asthma and assess the severity of the condition.
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