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CASE STUDY:  ACUTE CORONARY SYNDROME
[bookmark: _GoBack]Primary Diagnosis:  The patient presents with symptoms of acute coronary syndrome. The chief complaint of chest pain located on the left side of  his  chest  and describes it as sharp pain, which last 30-40 minutes and then subsides.  He has been awakened three times in the past week because of the pain. He reports that he first experienced the pain six months ago and at that time he was experiencing the pain only once in   a while and usually while doing his gardening.  These symptoms should be taken seriously. Chest pain caused by acute coronary syndrome can come on suddenly, as is the case with a heart attack. Other times, the pain can be unpredictable or get worse even with rest, both indication symptoms of unstable angina. People who experience chronic chest pain resulting from years of cholesterol buildup in their arteries can develop an acute coronary syndrome if a blood clot forms on top of the plaque buildup. The plaque causes the arteries to narrow and become rigid. This reduces the blood flow to the heart muscles. When the heart muscle does not have enough blood and oxygen, chest pain occur that feels pressure- like, squeezing, tightness, or fullness. Pain radiates in one or both arms, the jaw, neck, back or stomach. Chest pain may immediately signal that something is wrong with the heart.  Another common signs  of an acute coronary syndrome that the patient may experience like shortness of breath, feeling dizzy or lightheaded, nausea, sweating. 
Pathophysiology: 
Atherosclerosis is the primary cause of ACS. Atherosclerosis is fatty deposits that can clog arteries called plaque. They’re made of cholesterol, fatty substances, cellular waste products, calcium and fibrin (a clotting material in the blood). It varies with each person which arteries could be affected. Plaque may partially or totally block blood flow through a large or medium-sized artery in the heart and other organs in the body. Three possible causes of damage are elevated levels of cholesterol and triglycerides in the blood, high blood pressure, and cigarette smoking.
Smoking is a huge factor in the growth of atherosclerosis in the coronary arteries, aorta and arteries in the legs. It makes fatty deposits more likely to form and to grow bigger and faster. Acute coronary syndromes an umbrella term for situations where the blood supplied to the heart muscle is suddenly blocked according to (Ann Bolger, M.D a member of AHA/ACC). Some risk factors that could be modified are smoking, lack of exercise, nutritional imbalance (poor choices of food intake like fatty, high sodium intake, junk foods etc.) that could lead to high cholesterol, high blood pressure, and obesity. A family history of heart disease or stroke is the only risk factor that can’t be changed or modified.
 (Ann Bolger M.D American Heart Association’s Council Clinical Cardiology April 2017).
The primary goals of the physical examination are to identify any precipitating causes of myocardial ischemia and to assess the fluid dynamics, the forces involved in the movement of blood flow consequences of the acute ischemic event. The physical examination may also provide clues that can help in determining the differential diagnosis. For example, sharp chest pain that is worst when you cough or  take a deep  breath  and  a  cough that  brings up pink or bloody foamy mucous indicates possible pulmonary embolism, whereas a pericardial friction rub and chest pain suggests acute pericarditis. 
DIFFERENTIAL DIAGNOSIS;
1.  Pericarditis - is inflammation of the pericardium, two thin layers of a sac-like tissue that surrounds the heart, holds it in place and helps it work. A small amount of fluid keeps the layers separate so that there’s no friction between them. A common symptom of pericarditis is chest pain, caused by the sac’s layers becoming inflamed and possibly rubbing against the heart. It may feel like pain from a heart attack. When present, symptoms of pericarditis may include chest pain. This pain is frequently sharp and located in the center of the chest. The pain may radiate to the neck  and shoulders,  and occasionally, the arms and back. It can be made worse when lying down, coughing, or swallowing and may be relieved by sitting forward, low grade fever, palpitations which feels that  your  heart  is  skipping  beat, or beating too hard or too fast. Causes of pericarditis includes infections, heart surgery, heart attack, trauma, tumors, cancer, radiation, autoimmune diseases (such as rheumatoid arthritis, lupus, or scleroderma). (Evaluation of the adult with chest pain in ED. Judd E. Hollander, MD, Maureen Chase, MD, MPH 08/09/2016)
2. Pulmonary embolism- it’s a sudden blockage of major blood vessels (artery) in the lung, usually by a blood clot. Occurs when a dislodged venous clot migrates through the right side of the heart and becomes lodged at the branch point of the pulmonary  arteries  ( saddle embolus) or more distally. Occlusion of pulmonary blood flow results in pulmonary hypertension, right ventricular dysfunction, poor gas exchange, and ultimately parenchymal infarction. In most cases, the clots are small and are not deadly, but they can damage the lung. But if the clot is large and stops blood flow to the lung, it can be deadly. Quick treatment could save life or reduce the risk of future problems. The most common symptoms are sudden shortness of breath, sharp chest pain that is worse when you cough or take a deep breath, a cough that brings up pink, foamy mucus. Can also cause more general symptoms. For example, you may feel anxious or on edge, sweat a lot, feel lightheaded or faint, or have a fast heart rate or palpitations. Pulmonary embolism may be caused by small masses of infectious material, fat, which can be released into the bloodstream after some types of bone fractures, surgery, trauma, or severe burns. trauma, surgery, or medical procedures, tumors caused by rapidly growing cancer cells. (Evaluation of the adult with chest pain in ED. Judd E. Hollander, MD, Maureen Chase, MD, MPH. 08/09/2016).
PLAN:
Diagnostics:  
1. Electrocardiogram- a standard 12 lead (ECG) for all emergency dept. (ED) patients presenting with chest pain that may be from acute coronary syndrome (ACS). It should be obtained and interpreted within 10 minutes of patient presentation in the ED. Guidelines from the American College  of  Cardiology and American Heart  Association  ( ACC/AHA). ECG remains the best immediately available test for detecting ACS, and can be repeated every 10 minutes if the initial ECG is not diagnostic and the patient still symptomatic. It is important to compare current and previous findings on ECG because studies suggest that patients with no ECG changes are at a lower risk of complications than those with ECG changes.
2.  Laboratory studies:
A. Serial Troponin-  highly accurate, sensitive, and specific determination of myocardial injury.
B. CK-MB level-  isoenzyme are useful for diagnosing infarct extension (reinfarction) and bedside detection of biomarkers are being developed so that the time delay can be minimized, and treatment decisions can be made quickly.
C. Lipid profile - gives results to four different types, total cholesterol, LDL (low-density lipoprotein), the "bad cholesterol", HDL (high-density lipoprotein), the "good cholesterol", and triglycerides, another form of fat.
D.  BMP-  basic metabolic panel (BMP) is used to check the status of a person's kidneys and their electrolyte and acid/base balance, as well as their blood glucose level – all of which are related to a person's metabolism. It can also be used to monitor patients and people with certain known conditions, such as hypertension and hypokalemia.
E. CBC-  the white blood cell count may be elevated in any of the inflammatory or infectious etiologies of chest pain.
3.  CXR- a chest radiograph is obtained in all chest pain patients with potentially life-threatening diagnosis. It is the most commonly performed diagnostic x-ray examination. A chest x-ray produces images of the heart, lungs, airways, blood vessels and the bones of the spine and. An x- ray is a noninvasive medical test that helps physicians diagnose and treat medical conditions.
4.  Echocardiogram- an echocardiogram (echo) is a test that uses high frequency sound waves (ultrasound) to make pictures of your heart. The test is also called diagnostic cardiac ultrasound and is not invasive. Helps to identify if there is abnormality of the heart valves, the heart pumping strength, and any tumors or infectious growth around the heart valves.
Medical treatment:
1.  Nitroglycerin- Give 0.4 mg sublingually or by buccal spray (0.3-0.6 mg) every 5 minutes for a total of 3 doses. It improves myocardial oxygen delivery by dilating large coronary arteries and improving collateral flow to ischemic areas.  
2.  Morphine-  Give 1 to 5 mg of morphine sulfate can be administered intravenously every 5 to 30 minutes as needed, with careful monitoring of blood pressure and respiratory rate. It is recommended when symptoms are unrelieved after 3 doses of nitroglycerin. 
3. Aspirin- Give a dose 325 mg orally as per ACC/AHA guidelines. Absolute contraindications to aspirin therapy include documented aspirin allergy (eg, asthma or anaphylaxis), active bleeding, or a known platelet disorder. (Libby  P. Current concepts of the pathogenesis of the acute coronary syndromes. Circulation 2001;104(3):365-372).
4. Oxygen- 2- 4 liters via nasal cannula.
MANAGEMENT:   Regardless of the results of the diagnostic and laboratory studies, the patient will be admitted for observation and continuous telemetry monitoring under the care of the hospitalist and cardiology consult while waiting for the results of the test. A lot of times a definitive diagnosis cannot be made initially and more testing needed such as lexi scan stress test, and computed tomography (CT) chest/thorax to rule out differential diagnosis and   the suspicion of potential diagnosis. The patient’s past medical, surgical, and family history, risk factors, social history and description of the presenting symptoms helps to narrow the diagnosis.  After careful evaluation and management, may start patient on other medications such as beta blockers, ACE, and anticoagulation therapy depending on the results of all the diagnostic and laboratory test performed.
Follow up care/Referral:
Advised patient that once patient is safe for discharge, he needs  to see his PCP for
For follow up care and to seek cardiologist consult as deemed appropriate.

EDUCATION: Patient education will start as soon as the diagnosis was confirmed base on the results of the test performed. Identify risk factors, life style modifications, smoking cessation, regular exercise, dietary management, regular check- up and follow up with PCP, and medication compliance. It is the responsibility of the inter disciplinary health care team to reiterate the importance of patient education to the patient and families. 
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