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Asthma Case Study Report
Introduction
This is a long-term illness affecting the lungs, involving attacks that are characterized by difficulty breathing and narrowing of the air passages during exhalation. The process through which asthma is caused involves inflammation and hyperresponsiveness of the air passages. Asthma causes whistling sound in the chest, coughing, chest tightness, and difficulty breathing (Global Initiative for Asthma (GINA), 2026). Individual characteristics may be present in the manifestations of this condition. At the same time, it is important for adolescents due to their independence and increased risk of smoking, vaping, and large social gatherings (GINA, 2025).
Pathophysiological features of asthma include airway inflammation, bronchospasm, hypersecretion of mucus, and airway hyper responsiveness. All mentioned factors cause narrowing of the conducting airways and resistance to airflow, especially expiratory airflow (Pabelick and Khalfaoui, 2023). As a result, exposure to triggers causes significant changes in airway lumen size. These factors include smoking, vaping, and respiratory infections can irritate the airways and lead to exacerbation.
Nonetheless, there are various risk factors that include having a history of either asthma or allergy in the family, smoking, passive smoking, pollution, and obesity (Lee et al., 2025). One other cause of asthma exacerbations is viral infections, which mostly include rhinovirus infection (Romero-Tapia et al., 2023).
Structure of the Respiratory System and the Process of Mechanical Respiration
Respiratory system includes upper and lower respiratory tract. Air travels through the nose or mouth, pharynx and larynx to trachea. Trachea divides into two major bronchi on the right and left sides that further divide into smaller bronchi and bronchioles. Terminal bronchioles subdivide into respiratory zone, which consists of respiratory bronchioles, alveolar ducts, alveolar sacs and alveoli (OpenStax, 2022a). Conducting air zone performs the function of moving, warming, humidifying and cleaning air while the respiratory zone performs the function of gas exchange.
Lungs are located in the thoracic cavity surrounded by pleura. Right lung includes three lobes while left lung includes two lobes due to the presence of the heart. The diaphragm is the muscle that is associated with quiet respiration, and it makes up the floor of the thoracic cavity (OpenStax, 2022b).
Respiration using mechanical ventilation, which is called pulmonary ventilation, is composed of inspiration and expiration. When inspiring, the diaphragm contracts and moves downward, while the external intercostals move up the ribs. The consequence of this action is that the volume of the thorax enlarges; the pressure in the pleura cavity and alveoli becomes lower than the pressure of the atmosphere. Thus, air comes into the lungs due to the pressure gradient (OpenStax, 2022c). In a normal quiet expiration, the diaphragm and the external intercostal muscles relax, while the volume of the thorax and alveolar pressure decreases, pushing air out of the lungs. Forced expiration requires the participation of the internal intercostals and the abdominal muscles.
This process is highly significant in relation to asthmatics because airway narrowing results in resistance to air flow. Bronchial smooth muscle contraction, mucosal edema, and mucus production can cause reduction in the diameter of the airway, making breathing difficult (Pabelick and Khalfaoui, 2023).  On the same note, the person will have difficulties in breathing, more so during exhalation. Hyperreactive airways will make any low-level stimulus react adversely (Davis and Gauvreau, 2023). In this case, therefore, having knowledge about the anatomy of the respiratory system and mechanical ventilation helps in understanding airway constriction leading to asthma.
Gas Exchange in the Lungs
Gas exchange entails the transport of oxygen from the alveolar air to the blood inside the pulmonary capillaries and carbon dioxide from the blood to the alveoli. Gas exchange occurs at the respiratory membrane made up of the alveolar epithelium, basement membrane and capillary endothelium (Powers and Dhamoon, 2023). Alveoli are suited for this process because of their large surface area and thinness, together with their proximity to pulmonary capillaries.

Oxygen partial pressure is higher in the alveoli than that of deoxygenated blood entering the pulmonary circulation, and hence oxygen molecules will move across the respiratory membrane and enter the blood along the oxygen partial pressure gradient; it will be transported to body tissues via the haemoglobin (OpenStax, 2022d). Carbon dioxide is in greater partial pressure in the blood than in alveolar air; therefore, carbon dioxide moves into the alveoli and is exhaled from the body during respiration.
Gas exchange includes both ventilation and perfusion. Ventilation includes air entry into and removal from the alveoli, while perfusion means the flow of blood within the pulmonary capillaries. Efficient matching of ventilation and perfusion ensures effective gas exchange (Powers and Dhamoon, 2023).

Gas exchange can be impaired due to reduced ventilation of sick parts of lungs by the disease of asthma. The inflammatory process, narrowing of airways, and excess mucus secretion can limit the airflow and cause ventilation-perfusion mismatch and reduce gas exchange efficiency (Powers and Dhamoon, 2023). With exacerbation of the disease, the development of hypoxia due to reduced ventilation can occur. In case of respiratory failure, the process of CO2 expiration will be violated. Asthma, therefore, is specifically a restriction of the airways rather than an injury to the alveolar lining at the onset. The above statement is significant to understand how the constricting airways affect respiratory physiology.
Irritants, Airway Inflammation and Their Impact on Respiration
Essentially, asthma involves inflammation and hyperresponsiveness of the airways. Upon exposure to asthma triggers, there will be activation of inflammatory pathways leading to inflammation of the airways, smooth muscle contraction and mucus secretion (GINA, 2026). This will cause narrowing of the airways and increased resistance of the airways.
Inflammation leads to oedema of the airway wall because of the increased vascular permeability and fluid exudation from the blood vessel into the tissues surrounding the airways. In addition, inflammatory mediators might lead to smooth muscle spasms of the bronchioles causing constriction (Pabelick and Khalfaoui, 2023). The mucus may partially block the lumen of the airway and result in increased resistance. The role of inflammation, mucus and airway remodeling in the effects of asthma is significant for smaller airways, which proves that asthma is not an individual airway obstruction event (Usmani and Toumpanakis, 2023).
The influence of tobacco smoking is very significant for adolescents because tobacco smoke contains agents that irritate airway epithelial tissue and promote inflammation. Active and environmental tobacco smoke leads to poor outcomes for patients with asthma, like severe exacerbations and inadequate asthma control (Pawankar et al., 2024). Evidence about the associations between active smoking, passive smoking, and e-cigarettes and asthma among adolescents was also found (Shi et al., 2026). Therefore, the influence of tobacco smoke should be discussed during consultations on asthma.
Vaping cannot be regarded as a healthy alternative because even though the evidence base is just forming, associations between e-cigarettes and asthma were revealed in systematic reviews (Xuechao et al., 2022). The latest research has found out that the link between asthma exacerbations and symptoms and vaping is possible; however, since some of the studies were conducted on a cross-sectional basis, the causal relation could not be proven (Jamshidi et al., 2026). The doctors must inform their patients about the dangers of smoking together with the existing evidence about vaping.

Another trigger factor is the presence of respiratory infections. The viral infections cause inflammation and hypersensitivity of the airways in which rhinoviruses have been related to asthma exacerbations (Romero-Tapia et al., 2023). Respiratory infections are among the most widespread causes of asthma exacerbations (Bakakos et al., 2023), hence crowded places become significant here.

In general, inflammation, bronchospasm, and production of excessive mucus are all the factors causing the increase in airway resistance, making breathing harder and causing wheezing and dyspnea. In case of serious obstruction, the ventilation is made harder.
Recording and Tracking Respiratory Function
The surveillance of the patient’s respiratory function will help those who suffer from asthma detect any changes in their state. Peak expiratory flow (PEF) testing is used for measuring the rate of airflow during forced expiration and can be used as one of the methods of monitoring asthma and identifying changes in it (NHS, 2026).
Measurement of peak flow on regular basis forms the basis for individual baseline against which future measurements can be compared. Persistent decline implies the deterioration of airway obstruction prior to becoming severe. Its advantage lies in the fact that symptoms of asthma are variable and at times not necessarily related to airway inflammation and airflow obstruction (GINA, 2026).
The PEFR could be included in an individual’s asthma management strategy as a way of responding to any preset alterations in their measurements and symptoms as per prior agreement.This might be important in ensuring timely action in order to avoid delaying treatment.
But PEFR has its shortcomings in the sense that it is effort dependent and requires proper use of the instrument. A poor reading cannot identify the problem behind this and cannot be used as a replacement for clinical evaluation.
The NICE guidelines stress the importance of objective evaluation and proper monitoring during asthma management (BTS/NICE/SIGN, 2024). As a result, PEF should be evaluated considering patients' symptoms, medications, and inhalation technique.
The other effect that supervision might have on teenagers is that they may become self-reliant in managing their asthma (GINA, 2025).
Evidence-Based Lifestyle Recommendations
The first change in the patients' lifestyle is quitting smoking. Patients must be encouraged to avoid inhaling smoke since both active and passive smoking are linked to poor asthma control and increased morbidity among adolescents with asthma (Pawankar et al., 2024). Adolescents need to receive unbiased advice concerning smoking and should undergo an assessment of their tobacco dependency and referred to related resources. As per the BTS/NICE/SIGN, patients should be questioned regarding their smoking or vaping status and advised to quit (BTS/NICE/SIGN, 2024).

Vaping should be discussed separately. The existing evidence does not show that vaping could be suggested to teenagers with asthma as an alternative to smoking. People with asthma who are smokers or vapers should be motivated to quit and receive related support according to the GINA guidelines (GINA, 2025). Such factors as peer pressure, nicotine dependence, and social settings of vaping need to be considered.

Finally, patients need measures that will help them avoid infections that lead to respiratory conditions. Such measures include handwashing, avoiding contact with sick people and taking all recommended vaccines. This recommendation is important because viral infections may provoke asthma attacks (Bakakos et al., 2023). In case adolescents find out that their breathing problems have worsened, a clinical visit should be considered, and not the assumption that the disease will heal itself and will not affect asthma control.

Physical exercises do not have to be completely avoided. Exercises are recommended by GINA (2026); however, physical exercises can sometimes cause bronchoconstriction; however, adequate treatment, proper warm-ups and the management strategy can help adolescents remain physically active (GINA, 2026).

Finally, it is essential to consider adherence to medications and inhalers. The inability to take prescribed medications, inappropriate inhaler techniques, as well as smoking and vaping, can be among those reasons why adolescents experience uncontrolled asthma (BTS/NICE/SIGN, 2024). In addition, teens need to understand the reason for taking medication to increase independence and motivation for dealing with their asthma.
Conclusion
An inflammatory disorder leads to difficulties with breathing because of airflow obstruction and hyperresponsiveness of the airways. The explanation lies in the physiology of the process of breathing in which airflows into and out of the lungs because of the difference in thoracic pressure, whereas the gas exchange occurs due to the respiratory membrane in the alveoli and pulmonary capillaries (OpenStax, 2022c; Powers & Dhamoon, 2023).
In patients with asthma, the inflammation, constriction, and mucus production in the air passages causes resistance to breathing, which might even interfere with ventilation and gas exchange during severe exacerbations. Smoking, vaping, and respiratory infections may irritate the air passages and cause exacerbations. One of the components of self-management, which has to be combined with the clinical evaluation process, is the peak flow measurement. Smoking cessation, vaping, prevention of infections, exercise, and use of inhalers might play a role in asthma management in the long run.
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