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Case Study: Asthma Patient


PATIENT INFORMATION: The patient is a 40-year-old, male, recreational athlete.
HISTORY OF PRESENT ILLNESS: The patient presents with Asthma that is poorly controlled and has remained refractory to treatment despite the use of evidence-based practice therapeutic care options (Wang et al., 2017). He is a 40-year-old athlete doing the sports for recreational purposes that has medical history leaning towards Asthma. He has been on an albuterol rescue inhaler about thrice every week for the past one year. In the duration of time, the patient as subsequently been waking up with some symptoms of Asthma about twice every month (Liu, Agerbo, Schlünssen, Wright & Munk-Olsen, 2018). He has gone through 3 unscheduled asthma visits for flares which have been mild. Due to the known guidelines on Asthma, the case is that of Asthma, which is not well controlled.
ALLERGIES: The patient does not have any allergies for food or drugs

PAST MEDICAL HISTORY: The patient experienced hypertension about 5 years ago.
FAMILY HISTORY: His father and mother lived an uncomplicated life and died of natural causes about two years ago.
SOCIAL HISTORY: The patient is a non-smoker but slowly takes alcohol. He, however, never engages in any other illicit drug.
REVIEW OF SYSTEMS


Due to the symptoms that the patient presented, spirometry got performed on him, showing a forced expiratory volume within the first second (FEV1) of seventy-eight percent. The patient has then prescribed some treatment with corticosteroid of low dose, fluticasone 44 mcg at two puffs two times each day (FitzGerald et al., 2017). Nevertheless, he ended up remaining symptomatic, and he went on to use the rescue inhaler he had thrice every week. Consequently, the patient has got to switch to some combination steroid inhaled along with long-acting betagonist (LABA) (fluticasone propionate 250 mcg and salmeterol 50 mcg, one puff two times a day) by the pulmonary care physician.
First Pulmonary Assessment: Much as this kind of step-up was conducted in the course of his medication, the patient went on to be symptomatic, and he still needed to use his inhaler. Consequently, there was a need to refer him to a pulmonologist who went ahead to perform some initial workup that is detailed below (FitzGerald et al., 2016).
· Spirometry, pre-albuterol: FEV1 73%, post-albuterol: 10% improvement
· Methacholine challenge: PC20 : 1.0 mg/ml

· Chest X-ray: Within the allowable limits.
Continued pulmonary assessment: The dose he had of inhaled corticosteroid (ICS) and LABA got to be increased to fluticasone 500 mcg/salmeterol 50 mcg, one puff two times a day. However, the patient went on to experience symptoms, and then he returned to the pulmonologist for some more work-up that is shown below:
· Chest computed tomography (CT): Normal lung parenchyma that did not exhibit scarring or bronchiectasis.

· Sinus CT: Mild mucosal thickening
· Complete blood count (CBC): Within normal limits, white blood cells (WBC) 10.0 K/mcL, 3% eosinophils
· Immunoglobulin E (IgE): 25 IU/Ml.

· Allergy-skin test: Positive dor dust, trees

· Exhaled NO: Fractional exhaled nitric oxide (FeNO) 53 parts per billion (pbb).

Assessment for comorbidities bringing about asthma symptoms: After the kind of work-up, tiotropium got added to the regimen of medication. However, the patient remained symptomatic and went on to have two more flares for the next three months. He got assessed for comorbid conditions which may have affected the symptoms as well as results that he exhibited:

· Esophagram/barium swallow: Negative
· Esophageal manometry: Negative
· Esophageal impedance: Within normal limits

· ECG: Within normal limits

· Genetic testing: Negative for cystic fibrosis, alpha 1 anti-trypsin deficiency

The ear, throat, and nose specialist that he got referred to went on to recommend just nasal inhaled steroids for the mild sinus disease and made a note that he had a standard vocal cord evaluation. 
After the significant work-up that took place over the year, the patient went on to have symptoms. He got to the pulmonologist to discuss the available treatment options for refractory Asthma (Bleecker et al., 2016).
PHYSICAL EXAMINATION
His vitals were quite stable with a heart rate registering 76 bpm, a temperature of 36.5°C, blood pressure of 110/70 mmHg, and respiratory rate of 18/min after a physical examination. His examination was routine, with some bouts of decreased auscultation within the left lung. His usual blood count was hematocrit, 38.2%; a leukocyte, 9300; and erythrocyte sedimentation rate 13, mm/hr. Spirometry permitted an obstructive pattern (forced expiratory volume in 1 second (FEV1), 2.20 L (82%), forced vital capacity (FVC), 3.45 L(110%) (Bleecker et al., 2016). It was not possible to show spirometric reversibility but were also able to learn that in the past hospitalization at some other clinic, he got to have reversible airway obstruction. His skin prick test was quite positive for house-dust mites. The total IgE level was 115 Kc/L. All the data concerning the patient seemed to show that he could be a candidate for anti-IgE therapy. Chest radiography showed a left-sided hilar opacity (Wang et al., 2017). For some more evaluation, computerized tomography got performed and indicated a 15-mm modular lesion that was shown in the left lower lobe bronchus. The radiological findings went on to change the management plan as well as a diagnosis from Asthma to some chest mass. Further, a fiberoptic bronchoscopy got performed that showed an endobronchial lesion obstructing the left lower bronchus lumen. The biopsy was never performed since the injury was very vascularized, and there was some risk of the patient bleeding. 
Bronchial lavage fluid got removed from the left bronchus (Wang et al., 2017). The cytological examination of the lavage fluid was somewhat routine. The patient got transferred to the thoracic surgery ward for surgical treatment. He underwent left lower lobectomy as well as mediastinal lymph node dissection. 
Histopathological evaluation showed some intrabronchial tumor that comprised of monotonous cells that were oval or round, finely granular nuclei and eosinophilic cytoplasm. There were no mitotic figures or necrosis that was detected (Bleecker et al., 2016). The stroma was scan and vascular. A focal tumoral invasion of the lung parenchyma through the bronchial wall was also seen. Immunohistochemical staining indicated epithelial and neuroendocrine differentiation of the tumor cells with cytoplasmic positivity of pan-cytokeratin, chromogranin A, synaptophysin, and CD56. The findings showed the diagnosis of a known carcinoid (TC) tumor. The dissected peribronchial and regional lymph nodes indicated no metastasis.
Diagnosis
The patient has refractory Asthma. The kind of work-up for such a condition entailed consideration of some other causes for the established symptoms. This included: allergies, gastroesophageal reflux disease, cardiac disease, Sinus disease, vocal cord dysfunction, or genetic diseases, such cystic fibrosis or alpha1 antitrypsin deficiency, as was performed for the patient by the pulmonary team. 
Treatment options: Whenever a given patient does present with refractory Asthma, the available treatment options to take into consideration entail anticholinergics (tiotropium, aclidinium), leukotriene modifiers (montelukast, zafirlukast), theophylline, anti-immunoglobulin E (IgE) antibody therapy with omalizumab, antibiotics, bronchial thermoplasty, or enrollment in a clinical trial evaluating the adoption of agents that modulate the cell signaling and immunologic responses that are seen in Asthma (Wang et al., 2017). 
Treatment outcome:

The patient went through bronchial thermoplasty for the Asthma. After a year of the procedure, the patient got to report that his condition had improved. He has since not taken systemic steroids for one year now, and the Asthma is controlled on a moderate dose of ICS and a LABA. Further, he has been able to get back to exercising regularly.
Discussion

Close to 10% and 15% of patients who have Asthma do present with severe asthma refractory to the commonly available medications. One major factor of care for the patient population concerns careful workup to remove some other comorbidities that may be bringing about the associated symptoms (Wang et al., 2017). Following the same, there exist many treatment options to take into consideration, just like in recent years, there have been some instances within the development of therapeutics in Asthma.
Treatment options for refractory Asthma
There exist some approved therapies for severe, refractory Asthma. Further to treatment with ICS or having combination therapies with ICS and LABAs, leukotriene antagonists have the right efficacy in Asthma, more so in the patients who have prominent allergic or exercise symptoms (Castro et al., 2018). The anticholinergics, like tiotropium, that got approved for Asthma in the year 2015, enhance bronchodilation and are quite significant adjuncts to ICS. Omalizumab is some monoclonal antibody against IgE recommended for application in severe treatment-refractory allergic Asthma in the patients who have atopy. A nonmedication therapeutic option to take into consideration is bronchial thermoplasty, a bronchoscopic procedure that uses thermal energy for disrupting bronchial smooth muscle.
Personalization of treatment for every patient
It is congruent to have treatment personalized in line with the apparent characteristics or phenotypes which show the likely response of a patient to therapy along with the preferences of the patient as well as their practical issues like the cost and their adherence levels (Wang et al., 2017). In this particular case, tiotropium had been added to the medications of the patient, and there was a continuance of the symptoms. Even though the addition of a leukotriene modifier was another possible scenario for him, the patient never wanted to add some more medication to the care regimen. Further, omalizumab was never added for this apparent reason and also due to the low IgE level. Since his bronchoscopy was quite negative, it got determined that some course of antibiotics was never an effective treatment option for the same patient. Much as the insufficiency of vitamin D has been linked to adverse results in Asthma, the patient's level of vitamin D was instead tested and established to be enough (Wang et al., 2017).
There was a discussion of the possibility of enrolling the patient in some clinical trials. However, since this never guaranteed placement in a treatment arm, and hence there was the likelihood of getting a placebo, the patient decided to go through bronchial thermoplasty.
Bronchial thermoplasty: Bronchial thermoplasty is quite useful for several patients who have severe Asthma that is persistent like this particular patient. The procedure may offer some more benefits to the same but would never replace the known medications in Asthma (Bleecker et al., 2016). In the course of the procedure, thermal energy got delivered to the airways through a bronchoscope to reduce excessive airway smooth muscle as well as limit the ability for having the airways constricted. This is a procedure for outpatients, which is performed for three sessions by a physician who is trained in the same.
The impacts of bronchial thermoplasty have ended up being studied in many trials. The first major multicenter that got to randomize the controlled study concerned the Asthma Intervention Research (AIR) Trial that got to enroll patients who had moderate to significant asthma cases (Bleecker et al., 2016). In the course of the trial, the patients who went through the procedure had a significant improvement in their symptoms of Asthma, as was measured by their free days from Asthma and the scores they had on the asthma control as well as the quality of life questionnaires. It was also depicted from the reductions in the mild exacerbations as well as increases in the morning peak flow in expiration. Shortly after the AIR trial, the associated Research in Severe Asthma (RISA) trial got conducted to evaluate bronchial thermoplasty within patients who had severe, Asthma which was symptomatic (Wang et al., 2017). In the particular population, bronchial thermoplasty caused a transient asthma worsening in the symptoms with some higher hospitalization rate in the course of the treatment period. The price of hospitalization ended up being equal between the control groups and the treatment in the posttreatment period, however, and the group treatment showed significant improvements in the course of the rescue medication use, and the treatment group ended up showing substantial increases in the course of the rescue use of medication, prebronchodilator forced expiratory volume in the first second (FEVI)% predicted, and asthma control questionnaire scores (Wang et al., 2017). The AIR-2 trial went on to follow, and it was a multicenter study of 2bb patients who had severe Asthma. In the same scenario as the RISA trial, the patients who were in the treatment arm of the trial went on to experience some increase in significant respiratory effects in the course of the period of treatment. The most common one was the airway irritation.
The AIR-2 trial went on to follow, and this was a multicenter, randomized, double-blind, sham-controlled study involving 288 patients who had severe Asthma. As the same as the RISA trial, patients within the treatment arm of the trial did experience some increase in adverse respiratory effects in the course of the period of treatment (Bleecker et al., 2016). The rather common one was the irritation of the airway (it included wheezing, the discomfort of the chest, cough, and chest pain) along with infections in the upper respiratory tract. 
Conclusion

Having a major Asthma may be challenging for any patient to take care of. Those patients who have the condition need some detailed workup, but there exist many treatment options that assist in operating the patients along with new treatments that are going on to emerge. The management of severe Asthma hence needs knowledge of the available options along with the patient's situation with regards to their phenotype or individual choices. In the case here, the patient did express a robust desire not to add some more medication to the asthma regimen he already had, and this justified the choice of bronchial thermoplasty. Personalized treatment requires the exploration of the current as well as emerging options that are best for every patient at an individual level. 
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