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Varol et al. (2020) highlight that antibiotic therapy is indicated in the treatment of acute exacerbations of chronic bronchitis (AECB) in patients who meet specific criteria recommended by the Global Initiative for Chronic Obstructive Lung Disease (GOLD). These recommendations highlight that antibiotics for patients with exacerbations of COPD should be used in patients with three cardinal symptoms, including dyspnea, sputum volume, and sputum purulence. Also, it is recommended that two of the cardinal symptoms of increased purulence of sputum or mechanical ventilation is one of the significant symptoms. Based on the recommendations, the case suggesting the need for antibiotic therapy in A.M. is increased dyspnea, sputum production, and sputum purulence. A situation where A.M. experienced cough, history of smoking, and expiratory wheezing on physical examination could not necessitate antibiotic therapy because studies have revealed that the smoking status cannot be utilized to differentiate between appropriate and inappropriate antibiotic prescriptions (Varol et al., 2020). Although the second option of elevated respiratory rate and shortness of breath partially meets the requirement, it does not meet the criteria since the symptom of increased sputum prudence is outlined as crucial by the GOLD standards of administering antibiotic therapy in AECPD patients. 
According to Woo & Robinson (2020, p. 711), the common organisms found in the sputum of patients with COPD with acute exacerbation of chronic bronchitis include H. influenza and S. pneumonia, M. pneumoniae, and M. Carrhalis. However, the most prevalent organism is s. Pneumonia. Based on the options provided, the pathogen most likely associated with an acute exacerbation of chronic bronchitis in A.M. is streptococcus pneumonia. According to Bagge et al. (2021), amoxicillin (AMX) 750 mg three times daily is recommended as the first empirical treatment of AECOPD. Similarly, Woo & Robinson (2020) highlight that penicillins are among the first line of exacerbation of chronic bronchitis treatment. However, oral cephalosporins such as Keflex, cefdinir, ceftibuten, and others are also effective in mild to moderate forms of the disease. Therefore, amoxicillin-clavulanate is the most appropriate antibiotic for treating A.M.'s condition. Sorge & Deblieux (2020) highlight that patients who responded well to the initial agent can be prescribed the same agent. Also, initial treatment with amoxicillin-clavulanic acid, azithromycin, doxycycline, and ciprofloxacin is acceptable. However, for patients admitted to the hospital, the first consideration for treatment should include ceftriaxone, cefotaxime, or moxifloxacin. 
Amoxicillin-clavulanate mechanism of action is through binding with penicillin-binding protein (PBP) 1A, an enzyme crucial for synthesizing bacterial cell walls. This irreversible binding inactivates PBP 1A, without which peptidoglycan, a crucial bacteria cell wall, cannot be synthesized; cell wall elongation and permeability follow, leading to cell lysis and death (Huttner et al., 2020). On the other hand, Clavulanate is a beta-lactamase inhibitor that prevents the inactivation of amoxicillin y beta-lactamase enzymes produced by specific bacteria. There are several counseling points that I would give to A.M. First, I would advise him to stop smoking to help slow the progression of COPD. Next, I would counsel him on pulmonary rehabilitation, including exercise training, social support, and instructions on breathing techniques (Jones et al., 2018). Pulmonary rehabilitation programs have been shown to increase a patient’s ability to exercise, improve their quality of life and reduce the frequency of COPD exacerbations. 
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