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What are the three categories of provocative agents that can trigger asthma? What are some possible triggers in this patient?
Asthma is a respiratory airway infection (McCance and Huether, 2018).  Also, it is classified as the mucosa inflammatory condition in the bronchioles. Asthma is referred to as a natural condition. It can lead to variable obstruction of airflow, bronchial hyper-responsiveness, and the constrictions of the airway that are reversible. Since asthma is a familiar disorder, this patient is already at risk for the disease because her history noted her father's asthma diagnosis. Many provocative agents can trigger the attacks of asthma. Classified possible agents that can trigger asthma, according to the American Academy of Immunology, Allergy, and Asthma (2020), include allergens and irritants, physiologic or pharmacological mediators, and exogenous agents. Dust mites, pollens, and animal dander are some of the common allergens. One of the most common irritants that can worsen symptoms of Asthma is tobacco (McCance & Huether, 2018).  This patient noted that during the months of spring, her symptoms worsen. During the spring, the symptoms are most consistent with allergen-prompted asthma because of increased pollens. Besides, she hosts a colleague who has a cat and smokes. This explains why the symptoms of the patient have worsened in the last few months. Specific treatments such as beta-blockers and non-steroidal anti-inflammatory drugs (NSAIDs) can aggravate attacks of asthma. Other provocative agents can be categorized as exogenous agents and include exercise, stress, emotional anxiety, exposure to cold or dry air, changes in the weather, and viral or bacterial infections (American Academy of Allergy, Asthma & Immunology, 2020). 
Describe the early events responsible for the pathogenesis of asthma. How does this result in chronic airway inflammation and airway hyperresponsiveness?
According to McCance and Huether (2018), Asthma takes place in two phases, namely early asthmatic responses and late asthmatic responses. The initial asthmatic reactions cause severe bronchoconstriction that virtually last about 60-180 minutes. In the first thirty minutes, the acute bronchoconstriction reaches its worst. These early responses begin with exposures to irritants or allergens and initiate cascades of inflammatory occurrences outlined below:
1. Dendritic cells are activated by antigen exposures in bronchial mucosa to present the antigens to the cells of T-helper that segregate and secrete abundant provocative cytokines (McCance & Huether, 2018). Some of these cytokines contribute to the symptoms of asthma. A few examples include: 
0. IL-8 activates neutrophils that worsen the inflammatory response
0. IL-13 contributes to remodeling of airways and bronchoconstriction, impairs clearances of mucociliary. 
0. IL-22 stimulates airway smooth muscle and furthers bronchoconstriction 
0. IL-33 promotes resistances of steroids and contributes to the remodeling of airways.  
1. Cytokine and inflammatory cells are mediated. This leads to excessive secretions of mucus, the smooth muscle bronchospasm, mucosal edema, increased permeability of capillary, and vasodilation.
1. This leads to the airflow obstructions and airways narrowing. 
After these initial responses (about 4-8 hours after), airway hyper-responsiveness occurs during the late asthmatic reactions (Mims, 2015). Due to the recruitment of lymphocytes, eosinophils, neutrophils, basophils, and lymphocyte, latent releases of inflammatory mediators occur. This leads to secretions of mucus, bronchospasms, and edema that obstruct airflows (McCance& Huether, 2018). Direct injuries to the cells in the lungs caused by eosinophil mediators lead scarring of airways. The releases of toxic neuropeptides contribute to worsening bronchial hyper-responsiveness (McCance & Huether, 2018). There are compromised mucociliary function because the tissue cells are destroyed and mucus forms and collects a plugin the airway. The inflammations can result in life-long and irreversible damages in the airways if asthma is left not treated, referred to as remodeling of tissues and airways. 
According to Mims (2015), remodeling of tissues leads to smooth muscle hypertrophies, hypertrophies of submucosal mucus glands, sub-epithelial fibrosis, and collagen depositions, enlarged blood vessels in the submucosa, and submucosal edemas cause by inflammatory cells. The pathological modifications in the lungs result in acute obstructions of airways caused by increased mucus in the airways, smooth muscle contractions, and decreased diameters of airways because of swelling (Mims, 2015).
What pathogenetic mechanisms are responsible for this patient’s symptoms of wheezing, shortness of breath, and chest tightness?
Mims (2015) determined the four cardinal asthma signs. They include tightness of chest, wheezing, coughing, and breath shortness. Wheezing and restrictions of the airways may take place during both exhalations and inhalations because of contractions of smooth muscles and inflammations. The patient can also encounter the chest tightness sensations when accessory muscles are used during respiration. Also, the patient can feel breath short because of accumulations of thick mucus in the airways, bronchospasm, and decreased airway diameter. This because it is hard to pass air through the restricted airways. Expiration is difficult (McCance & Huether, 2018). 
Status asthmatics may take place when bronchospasm is not reversed or treated. It is life-threatening due to ineffective ventilation, reduced rate of expiratory flows, and worsening hypoxemias (McCance & Huether, 2018). 
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