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Introduction & Pathophysiology
	Ellene White is a 61-year-old female who presents to the emergency department with a chief complaint of flu-like symptoms, including a cough, runny nose, mild chest heaviness while breathing, and fatigue. Her vital signs showed a heart rate of 131, blood pressure of 125/91, respiratory rate of 25, temperature of 101.5 F, oxygen saturation of 89%, and 6 out of 10 pain on her fingers. While your nursing assessment is mostly within normal limits, the only abnormalities found were red lesions on the fingers and an S3 heart murmur found by the doctor. After the doctor ordered diagnostic tests, including blood cultures and a CBC (complete blood count) to rule out infection, an electrocardiogram (EKG) and troponin levels to rule out myocardial infarction, and an echocardiogram due to a murmur, the patient was ultimately diagnosed with infective endocarditis (IE). 
Infective endocarditis is a life-threatening infection of the inner heart surface involving the valves. The primary characteristic of this disease is the invasion of the heart valves, resulting in the formation of vegetations and the destruction of underlying cardiac tissues. While mitral valve prolapse, congenital heart diseases, and underlying risk factors can contribute to this disease, external factors, including behaviors and implantable devices, in conjunction with conditions that can suppress someone’s immune system, play a significant role. Fever, chills, and systemic signs of inflammation, including spleen enlargement, anorexia, malaise, and lethargy, characterize the initial clinical manifestations of this disease. Physical characteristics of infective endocarditis include splinter hemorrhages and Osler’s nodes. (Norris & Tuan, 2020). 
	The importance of IE was not primarily due to the disease process itself, but rather to the complications that can arise from it. With a population of patients having implantable devices that serve their purpose, including pacemakers, prosthetic valves, and defibrillators, these devices also serve as a host factor for microorganisms to enter. In addition to caring for someone with these devices, complications can arise if one of the implantable devices becomes infected, potentially leading to altered function of the device. Another concerning aspect is with chest pain being the most common complaint in the emergency department; potential differential diagnoses including myocardial infarction, pulmonary embolism, and strokes are potential causes; what’s commonly overlooked is if one of these diagnoses are caused by an embolus, the issue of the origin of this embolus is a challenge in itself. While emboli are most commonly resolved through anticoagulants, the problem with infective endocarditis is that the emboli are not primarily resolved through anticoagulants, but through aggressive antibiotic therapy and surgery (Elsaghir, 2023).
Case Report Information
	On top of Ms. White’s flu-like symptoms, she has a medical history of hypertension, smoking, and IV drug use. She had a root canal procedure one week ago. Ms. White’s medications include 50 milligrams of oral metoprolol twice a day, 10 milligrams of lisinopril twice a day, oral amoxicillin 500 milligrams twice a day for seven days after the root canal procedure, and oral ibuprofen 600 milligrams every six hours as needed for pain after the root canal procedure. On top of her medical history, the patient states that she has been uncompliant with her medications after her root canal procedure. Her diagnostic results showed that her blood cultures were positive for Staphylococcus aureus. Her complete blood count revealed an elevated white blood cell count and lactic acid levels. The echocardiogram indicated pulmonic valve vegetation, the EKG showed sinus tachycardia, and her troponin levels were within the normal range.
[bookmark: OLE_LINK1]Reflecting on Ms. White’s presentation, we can conclude how extensive her IE is. The pathophysiology of infective endocarditis (IE) progresses through four distinct stages. The first stage is endothelial injury or inflammation; the inflammation from sepsis or injury leads to endothelial injury. The second stage involves the formation of thrombotic lesions, characterized by deposits of fibrin-platelet aggregates on the damaged endothelium, specifically on the valves; this condition is also known as non-bacterial thrombotic endocarditis. The third stage is bacterial colonization, where bacteria then bind to the fibrin-platelet aggregates on the injured endothelium or valves. The fourth and final stage is vegetation formation and maturation. This stage shows the bacteria and fibrin-platelet aggregates forming vegetation (Norris & Tuan, 2020). Based on the findings of the provider on Ms. White’s echocardiogram, Ms. White unfortunately is experiencing vegetation formation and maturation. 
	On top of the risk factors of IE, specific behaviors including IV drug use, alcohol use, recent dental surgeries, and host factors including neutropenia, immunodeficiency, malignancy, therapeutic immunosuppression, and diabetes contribute to the disease (Norris & Tuan, 2020). When we look at Ms. White’s behaviors of her IV drug use and root canal procedure, those behaviors alone led her to IE, on top of her not being compliant with her medications. Typically, host factors combined with certain behaviors or implantable devices increase the risk of IE in patients. 
The worsening signs of infective endocarditis are shown through embolism involvement with its associated complications. Systemic embolic symptoms include a cough, dyspnea, arthralgia, arthritis, diarrhea, and abdominal pain. Complications include congestive heart failure, valve destruction, myocarditis, renal insufficiency, myocardial infarction, pulmonary embolism, and stroke (Norris & Tuan, 2020). Ms. White is currently experiencing cough and dyspnea, as evidenced by her mild chest heaviness while breathing. Unfortunately, there are systemic embolic symptoms involved in Ms. White’s case; it’s just unclear how extensive the damage is being done through her septic emboli. 
Intervention
	When we look at Ms. White’s presentation to the ED, she was experiencing low oxygen saturation, tachycardia, pain, fever, and suspected infection. Orders including a nasal cannula to maintain oxygen saturation above 92%, 5 milligrams of oral oxycodone to treat her pain, 25 milligrams of intravenous metoprolol, 1 gram of intravenous piggyback Tylenol for fever, and 2 grams of intravenous piggyback ceftriaxone as a broad-spectrum antibiotic to treat infection would be expected by the doctor. Broad-spectrum antibiotics should be initiated while awaiting the results of the blood cultures. While all of these are acute interventions to treat the patient’s chief complaints, the primary interventions regarding IE are reflected in targeting the microorganism. The patient’s blood cultures came back positive for Staphylococcus aureus; other acute interventions, including 30 milligrams per kilogram of Vancomycin, must be started, as well as a central line being inserted due to the patient’s indication for aggressive antibiotic therapy (Tackling, 2023). 
After treating Ms. White’s initial chief complaints, diagnostic tests, including a D-dimer and spinal CT scan, were ordered with admission to the step-down unit. The results showed that the D-dimer was positive, with the spinal CT scan saying that it’s positive for blood clots. After coming back from the spinal CT scan, the patient then complained of more shortness of breath and requiring more oxygen with an oxygen saturation of 91% on a four-liter nasal cannula. The respiratory therapist draws an arterial blood gas, and it shows that the pH is 7.48, PaCO2 of 30, and HCO3 of 19. In other words, the patient is in respiratory alkalosis. The provider then concludes that the patient is experiencing a pulmonary embolism due to the vegetation being lodged off as an embolus from the pulmonic valve. When examining the extent of early surgical therapy, performing this acute intervention within the first two days after diagnosis plays a crucial role in treating these patients (Elsaghir, 2023). Ms. White needs an emergent pulmonary endarterectomy (Health, 2025).
Results
	When you primarily focus on treating IE before it reaches any complications, the treatment plan focuses on three key aspects: minimizing and eliminating the microorganism, minimizing any residual cardiac effects, and treating the pathologic effects of septic emboli (Norris & Tuan, 2020). To summarize what happened to Ms. White during her stay, she presented to the ED with flu-like symptoms that were ultimately determined to be IE. She was then started on broad-spectrum antibiotics and eventually Vancomycin to target the microorganism from the blood cultures while receiving supportive care for her symptoms. While getting her workup for IE, it was then complicated by pulmonary embolism due to her increasingly shortness of breath; the vegetation from her pulmonic valve lodged off into the pulmonary vasculature. Ms. White then needed to get a pulmonary endarterectomy to retrieve the clot emergently. The goal for Ms. White is to resolve her infectious state from the IE.
	A study done on patients undergoing lead extraction procedures for lead-related infective endocarditis concluded that while it was proven not to increase the mortality of patients with pulmonary embolism related to endocarditis, it wasn’t necessarily proven to show a significant decrease in complications following the pulmonary embolism; overall, early surgical interventions are proven to be safe, feasible, and not contribute to long-term adverse outcomes (Bontempi et al., 2022). Another study was conducted to identify the factors that contribute to poor outcomes in IE and to determine the characteristics that need to be implemented to achieve better outcomes and long-term surgical success in IE patients. The study showed that surgical interventions showed a lower in-hospital mortality and better long-term survival through early detection and aggressive treatment, including antibiotics and surgery (Ilhão Moreira et al., 2018). Based on the studies done on early detection of IE and aggressive treatment, and reflecting on the fact that Ms. White received her antibiotics and underwent surgery, Ms. White is on the expected course of her outcomes and goals of resolving her infectious state from the IE with low in-hospital mortality and ensured long-term survival.
	To ensure the best recovery for Ms. White, intravenous antibiotic therapy must continue for 4-6 weeks to ensure decreased complications and reemergence of IE (Elsaghir, 2023). While her emergent surgery was due to a secondary injury caused by the infective endocarditis, the Duke Criteria is the best indicator for detecting IE early. The Duke Criteria is characterized by having either two major criteria, either one major criteria and three minor criteria, or either five minor criteria. The major criteria are: positive blood cultures or evidence of endocardial involvement. The minor criteria are: predisposing conditions including IV drug use, a fever over 38 degrees Celsius, vascular phenomena including emboli or hemorrhage, or immunologic phenomena including Osler’s nodes (Bubar & Stevens, 2025). Just like how nurses do sepsis screenings for patients admitted to the hospital, there should be screenings that relate to the Duke Criteria. 
Implications for Nursing
	Similarly, patients on chronic anticoagulants are considered a bleeding risk. Patients with implantable devices should be seen as at risk for infections. We view these devices as a means to support a patient’s physiological status, but they should also be considered for potential infections if the patient is at risk. In the case of Ms. White, teaching needs to be done regarding adherence to her medication regimen of antibiotics after her root canal procedure, as well as the dangers of IV drug use. Medication adherence should be addressed first in the primary care setting; strategies include reducing the negative perceptions associated with medication-taking and increasing support networks. Barriers also need to be addressed, including a lack of knowledge, the strength of habits, and a shortage of human resources (Oliveira et al., 2024). Regarding IV drug use, it should be addressed in the same way as medication adherence. De-addiction and rehabilitation centers need to be implemented, as well as periodic outreach awareness camps for anti-drug abuse activities (Sharma et al., 2017). 
	Suppose the patient is being discharged home to continue antibiotic therapy. In that case, education must be provided on how to administer intravenous antibiotics, as well as the care required for the intravenous line. In the case of Ms. White, she needs to practice better oral care due to her recent root canal surgery. Communication with her dentist must be done routinely to ensure no infections or complications originating in the oral cavity, as this route serves as a risk factor for IE. Smoking is another factor that’s in Ms. White’s history; programs to quit smoking are essential due to not only leading to improper oral hygiene, but to respiratory complications as well. It’s also important to be educated on any signs of infection, including fevers, sweats, bloody urine, loss of appetite, pallor, lightheadedness, chest pain, shortness of breath, or a fluttering heartbeat. Knowing the symptoms of a myocardial infarction, pulmonary embolism, and stroke is essential due to the dangers of vegetation serving as septic emboli. Lastly, even though it’s generalized, it’s critical to practice proper hygiene and seek the correct treatment if any open cuts on the body develop. Being discharged from IE while still on antibiotics increases the risk of IE recurrence (St. Luke's Health System, 2025).
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