



INTRODUCTION
This is a study report for case number 2, an adolescent with asthma. Asthma is one of many diseases of the lungs, it is a chronic inflammatory disease of the airways. I will examine the risk factors and understand the pathophysiology of asthma and their treatment. Moreover, I will explore the effects of highly irritants particles or substances that affect severely the respiratory system that if not treated causing serious illnesses and even death. Understanding the pathophysiology of asthma is essential for healthcare professionals as it underpins diagnostics strategies, medication management and long-term disease control. This report explores the inflammatory and structural mechanisms that contribute to asthma and link this process to evidence -based management approach. I will explore the reason of the increasing numbers of children and adolescent exacerbate their conditions. Explore the important of self-awareness of asthma symptoms for young adolescent and the benefit they can get nor achieve by mere understanding of the disease and how to maintain a healthy lifestyle and safe environment for the children and adolescent.

DEFINITION
Asthma is chronic inflammatory disease of the airways that causes the bronchial tubes to become swollen, narrowed, and sensitive. According to Shinde, V, et-al (2023) asthma is a complex chronic inflammatory disease of the bronchioles characterised by airway hyper responsiveness. This leads to airflow obstruction and breathing difficultly. When a person with asthma is exposed to a trigger such as pollens or dirty air, the airways become inflamed, and it produce excess mucus causing the airways passage to become tight and smaller due to the constriction of the bronchus. These makes the breathing harder and causes wheezing, shortness of breath, chest tightness and cough (NICE, 2024). According to Trivedi and Denton (2019), Asthma is characterized by inflammation leading to bronchoconstriction, oedema, and increased mucous production in the airways.
While the exact cause of asthma is unknown, and there is no cure for asthma (asthmaandlung.org.uk, 2025). It is believed to be a combination of genetics and environmental factors.

THE RISK FACTORS OF ASTHMA
According to NICE National Institute for health and Clinical Excellence (2024), risk factors of asthma include:
        1. Genetic and personal risk factor
a) Family history of asthma-genetics, parents with asthma significantly increases the risk.
b) History of allergies- allergic condition like eczema, allergic rhinitis or hay fever, food allergies are more prone to asthma.
c) Childhood respiratory infections
d) Premature birth-low birth weight.

2.   Environmental factors
          a) Exposure to allergens -like dust, pollens, mites, Mold
          b) Air pollution
          c) tobacco smoke including vapes 

      3.  Lifestyle and health factors
a) Obesity
b) Physical inactivity
c) Stress and strong emotions.

  4. Triggers that worsen asthma, not causes, but trigger symptoms 
      a) viral respiratory infections
      b) freezing air or sudden change of weather
      c) Exercise -especially in cold, dry air
      d) strong smells -certain cleaning products, perfumes
      e) certain drugs like Ibuprofen, Aspirins 

PATHOPHYSIOLOGY OF ASTHMA.
According to Papi et al. (2018), Asthma is a chronic respiratory condition characterized by three primary pathophysiological components namely airway inflammation, intermittent airflow obstruction, and bronchial hyperresponsiveness. They said that chronic airway inflammation is the central pathological features of asthma. Exposure to environmental triggers such as allergens, viral infections or pollutants that activate the immune system within the airway mucosa. Dunican, et al. (2018) said that excessive mucus production is another contributing factor in asthma attack, due to ’hypertrophy of submucosal glands, resulting in increased secretion of thick mucus’. According to McCance and Huether, (2019), mucus accumulation plugs the airways, and it will restrict and impairs effective gas exchange and reduces the efficacy of inhaled therapies. Moreover, Dunican, et al. (2018), said it highlights the importance of early and effective anti-inflammatory treatment to prevent progression into severe disease. Lastly, is the hyper responsiveness whereby the airways constrict excessively in response to stimuli, it does not really affect healthy individuals, such as cold air, exercise or strong odours. This process arises from the combination of damage epithelial cells then release and altered neural regulation (Cockcroft, and Davis, 2017). Sensory nerve endings of airway become more exposed and reactive therefore increasing broncho constrictive response.

MECHANISM OF RESPIRATION
Respiration consists of two phases, Inspiration and Expiration. Respiration is the process by which Oxygen is taken into the body and carbon dioxide is removed. It involves gas exchange and transport of gas. 
Contraction and relaxation of the diaphragm and external intercostals are responsible for most of the pressure changes that result in inspiration (Webster L, Karan, S. 2020). The most import tant muscles for expiration are the abdominal muscles and internal intercostals muscles, which contract and compress the abdominal organs pushing them up into the diaphragm, raising pleural pressure and alveolar pressure, and pushing air out of the lungs. Respiratory exchange happens in the lungs. Oxygen and Carbon dioxide transfer between the air and the blood. Oxygen crosses the alveoli in the lungs to the blood and is transported to tissues, while Carbon dioxide is removed from the blood and transferred to the alveoli prior to exchange back to the environment (Webster, L, Keran, S,2020). 
Every moment of human life even during sleeping the body is performing an extra ordinary process that keeps human alive. And that process begins with simple breath. During Inspirations , air enter the  body through the  nose and mouth, the  first   line of defence immediately start working, tiny hair and sticky mucus inside the nose  trap dust, smoke, bacteria and harmful particle  from  the air, preventing them from   reaching the  lungs , as the air move down  deeper it   becomes warm and moist which is important because cold and dry air could damage sensitive lung   tissue. The air travel down the  tube called the wind pipe or trachea, then it will  enter the lungs, the lungs  consist of bronchi, ,the right and left  bronchus  and gently expand like balloon filling with air, inside the  bronchus are millions of microscopic  air sacs known as alveoli and these tiny structure are surrounded by fine  network of  blood vessels,  this is   where one of    the most important exchanges of gas  in our body takes place .Oxygen from the air passes  through a thin wall of the alveoli and enter the blood stream while carbon dioxide,  a waste gas produce by our body  move from the blood into the lungs. Oxygen then attached itself to red blood cell and heart begins pumping the Oxygen rich blood throughout the entire body. Oxygen helps convert nutrients from food into energy powering everything human do, from walking, and talking to healing wound, and fighting infections. As the cell produce energy, they create carbon dioxide as waste product and this waste will be removed to keep body healthy and balance. Carbon dioxide travel back to blood stream, through the lung where in it will be release from the body when breath out. This Inhale and Exhale cycles happen automatically thousands of times every day, speeding up during exercise and slowing down when in rest without even thinking about it.

RECOMMENDATION AND TREATMENTS (NICE Guideline, 2024)
Dr. Whittemore, Asthma+ Lung UK’s GP said that Asthma is preventable, with the right treatment it lowers the risk of asthma attack and symptoms.
Everyone with Asthma needs treatment with inhaled steroids. Steroids keep and preventing inflammation in airways, example: inhaler, the steroid in inhaler helps and lower the risk of symptoms and asthma attack.
Using MART (Maintenance and Reliver Therapy) it is an asthma treatment plan using a combination of preventer and reliever inhaler. Studies shows   MART treatment plan lower the risk of asthma attack (NICE 2024). This includes:
1) Reducing inflammation on airways
2) Preventing asthma symptoms such as breathlessness and tight chest
3) Acting quickly to deal with symptoms or an asthma attack
4) Offer an asthma self-management programme such as: 
i) Peak Expiratory Flow (PEF) - this is to measure the maximum speed which a person can exhale air from the lung. It reflects   the degree of airways narrowing. (NICE 2024). It is a documented personalise action plan and education how to monitor symptoms. Study shows that monitoring peak flow supports shared decision-making and promotes self-efficacy (BTS/SIGN, 2019). When adolescents fully understand the reason behind the Peak flow reading it can reduce and improve asthma symptoms by using their inhaler immediately to prevent further asthma attack.
5) Minimises exposure to air pollution and other triggers:
i) To help asthma medicines work well by:
(1) Do physical activity.
(2) Keeping to a healthy weight
(3) Avoiding asthma trigger-such as crowded places, vaping and smoking. 

EVEIDENCED-BASED RECOMMENDATION
As a healthcare provider, understanding the pathophysiology of asthma provides the scientific rationale for current evidence-based management approach such as:
· Demonstration on how to use Peak flow and inhaler to sustain anti-inflammatory therapy. As a healthcare professionals involved in long- term respiratory care such as asthma, an approach like MART plan will help and reduce symptoms and attack,  this knowledge is fundamental for improving disease control, reducing exacerbations, and enhancing quality of life for people living with asthma ,therefore reducing hospital admission.
· Breathing affects mood and stress level, slow deep breathing can calm   nervous system it reduces anxiety and improve focus, while poor breathing can make the body feel tired and dizzy or stress.

CONLUSION
Asthma is a chronic Inflammatory disease involving the airways in Respiratory system. This Inflammation mechanism results in narrowing the passageway of air, mucus overproductions, and   airway over reaction to allergens, causes airways to become inflamed, narrowed, and making it difficult for air to move in and out. These leads to symptoms such as wheezing, shortness of breath, chest tightness, and coughing. While the exact cause of asthma is still unknown, it is believed to be a combination of genetics and environmental factors. In genetics factors involve family history of asthma and allergic reaction to certain allergens such as pollens, dust, mites. Lifestyle also play an important   role in developing asthma, such as smoking tobacco and even vaping. Nevertheless, Environmental factors are the major contributing factors in developing this lung disease, specifically asthma due to air pollutions, change of weather, and overcrowded populations, and exposure to other respiratory infections like PTB(Pulmonary Tuberculosis). However, education and awareness of this disease can be  manage and prevent symptoms of asthma attack. As a healthcare provider, understanding the pathophysiology of asthma, provides a comprehensive knowledge and approach on how to control symptom, prevent attack, and help improve overall quality of life. Current evidence-based management approaches are emphasis on early and sustained anti-inflammatory therapy. Education how to use inhaler correctly and understand the peak flow result is very important, this knowledge is fundamental to improving disease control, reducing exacerbations, and enhancing quality of life for people living with asthma especially children and young adult.
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