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Question 1
Asthma is a chronic inflammatory disorder of the airways that causes recurrent episodes of wheezing, breathlessness, chest tightness, and cough that are more apparent a night and or early in the morning (Kumar, Abbas, & Aster, 2013). There are two forms of the disease: atopic and the non-atopic forms. In the pathophysiology of the disease, the inflammation is mediated by particular cells of the immune system (Kumar, Abbas, & Aster, 2013). The major etiologic factors of the diseaseinclude genetic predisposition to Type 1 Hypersensitivity reaction (atopy), acute and chronic inflammation, and bronchial hyper-responsiveness to a variety of stimuli. 
In atopic individuals, the disease occurs as soon as the patient is exposed to the triggering allergen thus eliciting an ‘acute immediate response’ and a ‘late phase reaction’ (Kumar, Abbas, & Aster, 2013). The initial sensitization to an inhaled allergen will stimulate the induction of CD4+ type 2 helper T (TH2) cells that release cytokines namely Interleukin (IL) IL-4, IL-5, an IL-13. IL-4 and IL-13 stimulates isotype switching to immunoglobulin (Ig) E (IgE), while IL-5 stimulates the production and activation of eosinophils (Kumar, Abbas, & Aster, 2013). The IgE produced by the first exposure to the allergen attach and remain on the surface of effectors cells mostly mast cells through the use of the various epsilon crystallizable fragment receptors (FcϵR)available on the surface of mast cells (Kumar, Abbas, & Aster, 2013). The likes of viral infections and cold air, in non-atopic cases, reduce the respiratory epithelium’s sensitivity threshold to the offending allergen. Following re-exposure to the same allergen, an acute immediate response ensues within minutes. This is initiated when the IgE on the mast cells encounter the allergen, resulting in the IgE-sensitized mast cells on the mucosal surface of the respiratory bronchioles to undergo degranulation releasing mediators such as histamine, leukotrienes, prostaglandins, and chemotactic factors for eosinophils (eotaxin) and neutrophils. Directly or through neuronal reflexes, the mediators induce bronchospasm, increase vascular permeability and mucus production, and recruit additional mediator-releasing cells from the blood. The net effects are bronchoconstriction, edema, and mucus hypersecretion that make it increasingly hard to breath, and accumulation of eosinophil and neutrophils that enhance the duration of the inflammation with resultant inflammatory injury to the site of recruitment. 
Following the acute immediate response, is the late phase reaction occurring 4-8 hours later (Kumar, Abbas, & Aster, 2013). It is responsible for the prolonged manifestations of asthma as a consequent of the ongoing inflammatory reaction with further release of the mediators which accentuate the symptoms (Kumar, Abbas, & Aster, 2013). The repeated bouts of inflammation lead to structural changes in the bronchial wall that are collectively referred to as airway remodeling. 
The edema and the inflammatory reaction taking place within the alveoli increase the distance through which air must diffuse to reach the blood hence causing hypercapnia and severe hypoxia; the increased levels of CO2 in blood of which causes respiratory acidosis as is evident in the ABG analysis of the patient. This is augmented by the hypoxia that ensues in chronic airway obstruction which shifts metabolism to anaerobic metabolism with resulting production of lactic acid that adds on to the developing respiratory acidosis that is present. The hypercapnia will stimulate the upper respiratory centerto induce increased rates and depth of respiration as is demonstrated in the increased respiratory rates and depths by the patient in addition of using auxiliary muscles to breath. 
Question 2: Nursing Strategies
1. Sit Poppy in a High Fowlers position
This helps to relieve the compression of the chest that occurs due to gravity and hence helps to reduce the total resistance against which the patient pushes air into their lungs. This will enable the patient to easily draw in air to their lungs and hence reduce the shortness of breath that is a compounding symptom of asthma. It is indicated as an adjuvant to Nebulizer therapy(Chanif & Prastika, 2019) and has been shown to help in improving the diaphragmatic muscle activity hence enhancing diaphragmatic breathing in patients with asthma (Morrow et al. 2019). 
2. Apply and titrate oxygen
The nursing plan denoted the need to keep SpO2 at between 92-95%. These concentrations of oxygen can effectively be achieved through the use of titrated oxygen therapy – oxygen delivered by nasal cannula that delivers oxygen directly into the patients’ nostrils. This will ensure that the nursing plan is achieved since, when properly fitted and used at flow rates of between 2-6 liters per minute (LPM) or higher, can deliver close to 24%-40%% oxygen. It is the type of oxygen delivery device that is indicated for acute medical emergencies as is the case presented by Poppy mainly because of its reduced risk of death due to hyperoxaemia as compared to the non-rebreather masks (Pilcher & Beasley, 2015). 
Providing supplemental oxygen works by enhancing the amount of oxygen that reaches the lungs and hence the alveoli and subsequently builds on a higher oxygen gradient at the alveoli which enhances its diffusion into blood and consequently eliminates the hypoxia that is created in the case of airway obstruction such as that occurring in asthma. In this case, providing supplemental oxygen will assist Poppy by way of eliminating the hypoxia that was there before hence eliminating the risks of multi-organ failure that would ensue as a result of long standing hypoxia, thus saving Poppy from deteriorating further to multi-organ dysfunction, failure, and resultant death (Polglase, Ong, & Hillman, 2016).
Question 3
Salbutamol via nebulizer
This is a short-acting beta-adrenergic receptor. Its mechanism of action is that is interacts with beta 2 adrenergic receptors on the bronchiole smooth muscles leading to the activation of Gs adenylyl cyclase and hence synthesis of cAMP whose net effect of stimulation of downstream signaling molecules results in the direct relaxation of the airway smooth muscles and consequent bronchodilation (Brunton & Parker, 2015). This relieves the bronchospasm hence helps to relieve difficulty on breathing and subsequently relieves the shortness of breath that is characteristic in asthma. Therefore, the patient is receiving this medicationto help in bronchodilation and hence relieves dyspnea that the patient presented with. The expected clinical response is that the patient will demonstrate ease of breathing as the airway constrictions is relieved. The nursing consideration for this medication include its systemic adverse effects that include increased heart rate with potential development of cardiac arrhythmias, and other metabolic disturbances including those of glucose. Therefore, the nurse will need to continue checking the patient’s heart rate and blood glucose levels as beta adrenergic agonists tend to mask the symptoms of hypoglycemia (Brunton & Parker, 2015).
Hydrocortisone IV 
It is a glucocorticoid that is known for its potent anti-inflammatory efficacy. Its mechanism of action roots from the disturbance in the generation of prostaglandins by way of blocking the phospholipase A2 enzyme that prevents the synthesis of arachidonic acid. The patient is receiving this medication as to reduce the inflammatory responsethat is one hallmark of the underlying cause of asthma. The expected clinical response includes relieve of dyspnea in Poppy as the inflammatory reaction in the airways and subsequent edema is relieved hence improving the diameter and clarity of the airways for air passage and diffusion in the alveoli. The nursing considerations for this medication include the development of Cushing’s syndrome due to chronic suppression of the body’s basal production of cortisol with tendencies to hyperglycemia (Brunton & Parker, 2015). The nurse will be required to continue monitoring the blood glucose and cortisol levels.
Ipratropium Bromide via nebulizer
This is an anticholinergic drug that acts by binding to all Muscarinic receptors subtypes that are present in the airway (M1, M2 and M3), thus resulting in bronchodilation by inhibiting acetylcholine-mediated bronchospasm. The patient is receiving this medication as it will help relieve the bronchospasms that cause dyspnea in asthma. The expected clinical response includes the relief of shortness of breath. The nursing considerations for this medication include the occurrence of systemic side effects such as urine retentionand tachycardia (Brunton & Parker, 2015). The clinical observations to be made include regularly checkthe patient’s, Poppy, heart rate for tachycardia that might be life threatening (Brunton & Parker, 2015).  
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