
Case Study: Acute Exacerbation of Chronic Obstructive Pulmonary Disease (COPD) 

Patient Profile: 

Name: Mr. John Smith (Fictitious Name) 

Age: 68 years 

Gender: Male 

Medical History: Diagnosed with COPD 10 years ago, history of smoking (40 pack-years), hypertension, 

and type 2 diabetes. 

Current Medications: Tiotropium (long-acting muscarinic antagonist), Salmeterol (long-acting beta-

agonist), Albuterol (as-needed rescue inhaler), Metformin, and Lisinopril. 

Presenting Complaint: 

Mr. Smith arrived at the emergency department with worsening shortness of breath for three days, an 

increased cough producing yellowish sputum, and fatigue. He also reported wheezing and difficulty 

performing daily activities. His wife mentioned that he had been more confused than usual, raising 

concerns about possible hypoxia or carbon dioxide retention. 

Assessment and Initial Findings: 

Vital Signs: 

 Temperature: 37.8°C (100.0°F) 

 Respiratory Rate: 28 breaths per minute 

 Heart Rate: 110 beats per minute 

 Blood Pressure: 140/85 mmHg 

 Oxygen Saturation: 87% on room air 

Physical Examination: 

 Patient appeared in respiratory distress with the use of accessory muscles. 

 Auscultation revealed diminished breath sounds with diffuse expiratory wheezing. 

 Peripheral cyanosis was noted, suggesting hypoxemia. 

 No signs of heart failure (e.g., no peripheral edema or jugular venous distension), ruling out a 

primary cardiac cause. 

Laboratory and Diagnostic Tests: 

 Arterial Blood Gas (ABG): pH 7.32, pCO2 55 mmHg, pO2 60 mmHg on room air (indicating 

respiratory acidosis and hypoxemia). 

 Complete Blood Count (CBC): Elevated white blood cell count (WBC) at 13,000/mm³, 

suggesting a possible infection. 

 Chest X-ray: Hyperinflated lungs, no clear evidence of pneumonia or pulmonary edema. 

 Sputum Culture: Pending results (to determine the presence of bacterial infection). 

Diagnosis: 



Acute exacerbation of chronic obstructive pulmonary disease (AECOPD), likely triggered by a 

respiratory infection. 

Treatment and Management: 

Oxygen Therapy: 

 Initiated low-flow oxygen via nasal cannula at 2 L/min to maintain oxygen saturation between 

88-92% and avoid worsening hypercapnia. 

Bronchodilator Therapy: 

 Nebulized Albuterol (short-acting beta-agonist) and Ipratropium (short-acting muscarinic 

antagonist) every 4 hours to relieve bronchospasm and improve airflow. 

Systemic Corticosteroids: 

 Prednisone 40 mg orally once daily for five days to reduce airway inflammation and prevent 

further decline in lung function. 

Antibiotic Therapy (Empiric): 

 Prescribed Amoxicillin-Clavulanate (based on guidelines for COPD exacerbation with suspected 

bacterial infection). Adjustments were planned based on sputum culture results. 

Non-Invasive Ventilation (If Needed): 

 Continuous positive airway pressure (CPAP) or bilevel positive airway pressure (BiPAP) 

was considered if respiratory acidosis worsened despite initial treatment. 

Monitoring and Supportive Care: 

 Close monitoring of ABGs, respiratory rate, and mental status to detect any deterioration. 

 Encouraged hydration to help thin mucus secretions. 

 Monitored blood glucose levels due to steroid use, given Mr. Smith's history of diabetes. 

Outcome and Follow-Up: 

After 48 hours of treatment, Mr. Smith showed improvement in breathing and oxygenation. His oxygen 

saturation stabilized at 92% on low-flow oxygen, and his cough and sputum production improved. 

He was gradually weaned off nebulized bronchodilators and transitioned back to his regular inhaler 

regimen. 

On day 5, he was discharged with the following instructions: 

 Continue regular COPD medications (Tiotropium, Salmeterol, Albuterol as needed). 

 Complete the prescribed antibiotic course to ensure resolution of the infection. 

 Follow up with his pulmonologist within a week for reassessment. 



 Smoking cessation counseling and a pulmonary rehabilitation referral were recommended to 

improve long-term disease management and prevent future exacerbations. 

Discussion: 

This case highlights the importance of early recognition and management of COPD exacerbations. 

Respiratory infections are a common trigger, and prompt intervention with bronchodilators, 

corticosteroids, and antibiotics (when indicated) can significantly improve patient outcomes. Titrating 

oxygen therapy carefully is crucial in COPD patients to avoid worsening hypercapnia and respiratory 

failure. 

Additionally, patient education on medication adherence, recognizing early symptoms of exacerbation, 

and lifestyle modifications such as smoking cessation and pulmonary rehabilitation play a key role in 

preventing recurrent exacerbations. 

Conclusion: 

Mr. Smith's case emphasizes the critical nature of COPD exacerbations and the necessity of a 

multifaceted treatment approach. Proper outpatient management, including adherence to 

maintenance therapy, smoking cessation, and pulmonary rehabilitation, is essential to improve 

quality of life and reduce future hospitalizations. Ongoing patient education and regular follow-ups with 

healthcare providers remain key components of effective COPD management. 

 


