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Adolescent Asthma Physiology of respiratory system, Irritant effects, monitoring and lifestyle control.
1. Introduction 
Start with the case of GP-practice in the third person. Discuss that asthma is a non-communicable inflammatory disease of the airways, which has periodic symptoms, and periodic airflow obstruction. Talk about how the airway lumen is narrowed and expiration is particularly difficult in an exacerbation due to the airway inflammation, bronchoconstriction and secretion of mucus (Global Initiative for Asthma, 2024).
Then distinguish between the risk factors to develop asthma and aggravating the preexisting asthma. Family history, atopy, eczema, allergic rhinitis, childhood respiratory infections, exposure to air pollution and tobacco-smoke are relevant risk factors. Of particular importance, in this case, are smoking, vaping, viral infection and exposure to smoky or crowded places, which may exacerbate the inflammation of the airways and cause attacks (NICE, BTS and SIGN, 2024).
Finish up the introduction by citing the importance of education among teenagers. Teenagers get more competent to manage their medications, yet cannot always inhale correctly, stick to it due to peer pressure and ignorance related to risk. The practice nurse is able to aid inhaler use, symptom identification, avoiding triggers, peak-flow monitoring and utilizing a personalised asthma action plan.
[bookmark: _Toc234540734]2. Anatomy of respiratory system/mechanical respiration -

Nose or mouth - nose cavity - pharynx - larynx - trachea - bronchi - bronchioles - alveoli.
The air that is inhaled is trapped, warmed and moisturized by the nasal passage. The pharynx is a common air and food passage, and the vocal cords are covered by the larynx which envelops the lower airway. Cartilage rings support the trachea and ensure against collapse. It divides into the right and left main bronchi that further divides into smaller bronchi and bronchioles a number of times. Bronchioles are smooth muscle, and can be altered in diameter, both of which are especially significant in asthma. The tiniest airways will result in the alveoli where the gas exchange will take place. (Hall and Hall, 2021).
When breathing in, the diaphragm contracts and is drawn downwards. There are also eternal intercostal muscles which contract and raise and push out the ribs. The measures increase the thorax and reduce the pressure in the lungs to the lower atmospheric pressure. The pressure gradient entails movement of air to the lungs.
Normal exhalation is usually passive. The diaphragm and external intercostal muscles become relaxed; the lungs recoil and thoracic volume is reduced. The pressure in the lungs increases and is higher than that of the air in the atmosphere, thus forcing the air to flow out.
In asthma attack, inflamed and constricted bronchioles decrease the airflow resistance. The expiration is very hard since the airways constrict naturally along with the reduction of lung volume. Accessory muscles in the neck and chest can be called on in extreme breathlessness. Wheezing is evident where air passes through constricted airways, but the fact that there is no wheeze does not rule out a severe attack. (Hall and Hall, 2021; Global Initiative for Asthma, 2024).
[bookmark: _Toc234540736]3. Lung exchange of gases -
The exchange of gases is the primary one through the alveolar-capillary membrane. Alveoli are tiny airways having very thin walls and sticky lining. A high mass of capillaries surrounds them and collectively, they offer a high diffusion surface area.
Diffusion of oxygen out of the alveolar air in which oxygen partial pressure is high to the pulmonary capillary blood in which oxygen partial pressure is lower occurs. It is diffused through the epithelium of the alveoli, the fine interstitial space and the endothelium of capillaries. A majority of the oxygen binds itself to the haemoglobin available in the red blood cells and carries the oxygen to body tissues.
The reverse direction transport of carbon dioxide occurs. Cellular metabolism produces it and it is transported in the blood as bicarbonate ions. It diffuses in the lungs through the lung’s capillary blood to the alveoli since its partial pressure is greater in the venous blood than the alveolar air. Then it gets rid of through exhalation.
Asthma usually damages the airways on which the conduction is taking place, but not alveoli. However, ventilation can be reduced to sections of the alveoli by bronchoconstriction, plugging of the mucus and airway inflammation. Although the amount of fresh air that can penetrate this region is less, the blood flow in such regions can still occur leading to a ventilation-perfusion imbalance. It can lower the oxygen levels in the blood in an acute flare-up. Carbon dioxide can either be normal or low initially since the patient breathes faster however an increasing concentration of carbon-dioxide in the blood can be an indication of progressive respiratory failure. (Hall and Hall, 2021; Global Initiative for Asthma, 2024).
[bookmark: _Toc234540737]4. The mechanism of the irritants in bringing about the inflammation and the effect of the irritants on the breathing 
The respiratory epithelium can be irritated by cigarettes smoking and aerosols immersing cigarettes. Irritation stimulates the activity of epithelial and immune cells and stimulates the secretion of inflammatory mediators. These mediators lead to the swelling of airway lining, contraction and secretion of mucus in the bronchial smooth muscle. This may cause extreme constriction of the airways and difficulty in breathing in a victim of asthma since he already has a hyper responsive airway.
The cigarette smoke also destroys the cilia, small hairlike structures that help to push mucus and substance in the airways. The slowed down movement of the cilia allows the mucus, particles and microorganisms to remain longer in the respiratory tract. Smoking can thus augment the production of mucus, compromise clearance and lead to the recurring symptoms. It also is associated with poorer asthma management and may reduce the response to inhaled corticosteroids (Global Initiative for Asthma, 2024).
Vaping is different to smoking. The vapor of the e-cigarette is not the harmless water vapor. It can have nicotine, flavouring chemicals, ultrafine particles or aldehydes and metals according to the product. Recent data associates the exposure to vaping with the airway irritation and symptoms linked to respiratory system. However, a lot of the available evidence is observational, and therefore, it is more appropriate to claim that there is an association, but not that vaping inevitably results in asthma (Costantino et al., 2024).
Already-sensitive airways can further be inflamed by respiratory infections. Typical triggers of exacerbation are viral infections that enhance mucus, epithelial damage and airway hyperirritability. Having crowded bars and clubs and social events could put adolescents at risk of respiratory viruses, cigarette smoke, vaping aerosol, perfumes and poor ventilation. It is possible that all these exposures could be the cause of some of the patients in the case study developing more severe attacks.
[bookmark: _Toc234540738]5. Observation and recording of respiratory functioning-.
Peak expiratory flow is the highest rate of movement of air that can be forced out by an individual after inhaling a complete breath. It is calculated using peak-flow meter, and typically in litters in a minute. (Asthma + Lung UK, 2024a).
To get a reading, the patient will adjust the meter to zero, stand or sit erectly, place his lips round the mouthpiece and blow out once, as hard and as quick as possible. Three times a test must be taken, and a maximum reading made.
The change in the airway capability could increase or decrease and this could be determined by regularly observing the peak flow prior to the symptoms becoming critical. The results are most helpful when they are compared with personal best set by the individual as opposed to just being compared with the values that are expected in the population. Reductions in readings could be a sign of the aggravation of airflow restriction.
A written diary may help patients and clinicians identify trends of decreased readings and smoking, vaping, infection, exercise, pollen, air pollution or lack of medication. Peak flow is not something that can be used singly. Night awakening and the usage of reliever-inhaler, cough, wheeze, chest tightness and limitations of activities should be evaluated as well. (Asthma + Lung UK, 2024a; NICE, BTS and SIGN, 2024).

The best monitoring should be carried out in case it is associated with an individualised asthma action plan. The course of action to take in case of aggravation of the symptoms or the peak-flow measurements and when the medical treatment is urgently needed should be provided in the plan. (NICE, BTS and SIGN, 2024).
[bookmark: _Toc234540739]6. Evidence-based information lifestyle advice
Non-judgmental counselling on the smoking and vaping should be provided by the practice nurse to the adolescents. Smoking results in Airway irritation, mucus secretions and predisposes to poor asthma control. Behavioural support should also be provided to young people who smoke, and they should be referred to the relevant NHS stop-smoking service as opposed to being simply informed to quit with no support.
Vaping cannot be said to be safe among asthmatic adolescents. The e-cig can be used in certain instances of smoking-quitting in adults; however, non-smoking youths should not become vapers. Ages: Adolescent vapers with respiratory symptoms that get worse with vaping should be provided with age-appropriate assistance to quit vaping.
At each review, medication adherence and inhaler technique should be reviewed. Prevention inhalers also lead to a reduction in airway inflammation, with the correct use of the inhaler, but incorrect technique results in the inability of the medication to get into the lungs in adequate amounts. A written asthma action plan which includes the daily treatment, warning signs and emergency actions must also be provided to an adolescent (NICE, BTS and SIGN, 2024).
The management of triggers must be reasonable and not limiting. They should not be subjected to smoky or stuffy atmosphere and patients should keep checking the air-quality or pollen indicator in case they are known to cause it. Prescribed vaccines can help in reducing disease caused by an infection. Even when there is a high incidence of viral spread good hand hygiene and lack of close contact with ill persons can be helpful.
Workout must be a usual recommendation. Asthma that is well-managed ought not to hinder sport and physical exercise. Symptoms of exercise may be indicative of poor control, and they must not prevent exercise but rather lead to reconsideration of treatment. The GP or asthma nurse can discuss with the patient medication, inhaler technique, symptoms, peak flow and lifestyle risks on a regular basis.
[bookmark: _Toc234540740]7. Conclusion 
An overview of the most important aspect without altering the sources.
Your conclusion must be: The narrowing of the airways by inflammation, bronchoconstriction and secretion of mucus are caused by asthma. This makes it harder to breathe and can disrupt ventilation and gas exchange during severe attacks. Additional irritation and poor control may be caused by smoking, vaping and respiratory infections.
It should then correlate monitoring and behaviour to results. Observing the symptoms, the peak-flow, using the inhaler properly and action plans could assist adolescents to see the worsening condition in time and act safely. Risk of severe exacerbations may be mitigated in the avoidance of smoking and vaping, limited contact with triggers, physical activities and regular asthma checkups.
Finish the general message that controlling asthma requires a collaboration between the health care team and the adolescent and it entails proper treatment accompanied by education, observation and educated lifestyle decision making. 
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