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The Spectrum of Disease:

Acute Coronary Syndromes represent a spectrum of ischemic myocardial events that share similar pathophysiology.

Unstable Angina – new onset angina, crescendo angina or angina at rest or with

minimal exertion resulting from a ruptured plaque causing a non-occlusive

thrombus.  Cardiac enzymes remain normal and the patient may or may not have

associated EKG changes.

Non-ST Elevation Myocardial Infarction (NSTEMI) – symptoms similar to unstable angina, but with sufficient vascular occlusion to result in tissue damage and mild myocardial necrosis causing an elevation in cardiac enzymes.  Damage is also often revealed in an abnormal EKG, typically with ST depression or T-wave inversion.

ST Elevation Myocardial Infarction (STEMI) – spectrum of symptoms similar to unstable angina, sometimes with associated severe pain, shortness of breath, diaphoresis, nausea.  Caused by complete vessel occlusion and resulting in myocardial necrosis and significant tissue damage demonstrated by elevated cardiac enzymes and ST segment elevations on the EKG.

Cardiovascular disease remains the leading cause of death in the United States.  Chest pain results in over 5 million visits to the Emergency Department and nearly 2 million hospitalizations every year.  Women account for just under half of these admissions while nearly 60% are for those over age 65.  Those admitted have close to a 25% mortality rate with 500,000 deaths each year.  All of this morbidity and mortality comes at an annual cost of over $300 billion.

All individuals can be stratified based on a number of recognized cardiac risk factors which include hypertension, hyperlipidemia, diabetes mellitus, tobacco use, family history (onset in 1st degree male relative before age 45 or female relative before age 55), obesity and a sedentary lifestyle.  Those presenting with symptoms of an acute coronary syndrome can be further risk stratified by applying the 7-point “TIMI Risk Score.”  This score has been shown to predict adverse outcomes (death, (re)infarction, recurrent severe ischemia requiring revascularization) by assigning one point each for: 1) age >65, 2) >3 cardiac risk factors, 3) prior angiographic coronary obstruction, 4) ST-segment deviation, 5) >2 angina events within 24 hours, 6) use of aspirin within 7 days, and 7) elevated cardiac markers.

Pathophysiology:
The clinical spectrum of Acute Coronary Syndromes results from varying degrees of coronary artery occlusion.  Studies have shown that nearly everyone has some evidence of atherosclerotic plaque formation.  However, as a result of life style, environment and/or genetics, this process is more pronounced in some individuals.  

An atherosclerotic plaque is characterized by a lipid rich core with one side

embedded within the coronary intima and the other side, the luminal surface,

covered by a fibrous cap.  This fibrous cap is a dense extracellular matrix of

collagen, elastin and proteoglycans and its integrity is essential for the maintenance of plaque stability.  The fibrous cap is most vulnerable at its shoulder, where it meets the normal vessel intima.  It is at this site where a combination of enzymatic processes and inflammation (thus the potential of cardiac specific C-reactive protein as an important marker of cardiac risk) begin to degrade the stability of the plaque.  

This susceptible plaque will erode, fissure and ultimately rupture, providing a site for platelet adhesion.  As platelets begin to gather, they are further activated by the binding of vonWillibrand factor and the expression of glycoprotein IIb/IIIa, resulting in platelet aggregation.  Thrombosis will continue, eventually leading to symptomatic coronary vessel occlusion.

Clinical Data:
Because time is critical to the effective treatment of Acute Coronary Syndromes, the evaluation must proceed with deliberation.  The initial evaluation should focus on obtaining an immediate symptom history, a directed physical exam and a 12-lead EKG – within 10 minutes of presentation.  Simultaneously, IV access should be secured and blood drawn for cardiac enzyme analysis.


The history should aim to further characterize the nature of the patient’s

presenting symptoms – usually chest pain.  Typical angina includes: 1) substernal

chest discomfort of characteristic quality and duration (pressure or squeezing,

radiation to left shoulder/arm/neck, diaphoresis, nausea, presyncope), 2) provoked

by emotional stress or exertion, 3) reduced by rest, nitroglycerine.  Atypical angina only includes 2 of 3 of these characteristics and non-cardiac chest pain has one or fewer of the above qualities.  Additional useful history can be obtained by using P, Q, R, S, T (P=palliative/provocative factors; Q=quality; R=radiation; S=symptoms associated with pain; T=timing).

The physical exam should include prompt measurement of vital signs (blood pressure, pulse, pulse-ox, temperature) and a focused assessment of the cardiovascular and respiratory systems and mental status.  Findings signaling increased risk would include tachycardia with hypotension, significant pulmonary rales (suggestive of pulmonary edema), new murmurs or heart sounds and diminished peripheral pulses.

A 12-lead EKG should be obtained and interpreted with attention to evidence of T-wave inversions, ST depression, ST elevation and/or left bundle branch block.  Of these, ST elevation, defined as elevation >0.1mV/2mm in two or more contiguous leads, is the most diagnostic of acute MI.  Mortality increases with an increase in the number of leads involved.  New left bundle branch block is also of concern, but primarily because it obscures accurate interpretation of ST-T segment changes.  However, new LBBB should be managed as a STEMI.  The EKG can also provide useful information about the location of the infarct, potentially improving treatment success and survival.

While the above data is being gathered and interpreted, blood should also be drawn for laboratory evaluation.  Of primary concern is cardiac enzyme elevation.  This is most commonly measured via Troponin or Creatine Kinase.  Because of its high degree of specificity, Troponin has become the enzyme of choice in many centers.  There are two isomers, I or T, that can be measured and they are equally specific and sensitive, and both can detect myocardial damage at a level lower than CK.  Troponin begins to rise 4-8 hours after insult and remains elevated for 7-10 days.  Creatine Kinase (CK) in conjunction with CK-MB has long been the mainstay of laboratory cardiac markers and remains a very useful tool.  CK-MB elevation, defined as two times normal or >5% of total CK, is predictive of mortality.  CK/CK-MB begins to rise 4-6 hours after an event and peaks at 24 hours out, remaining elevated for 36-48 hours.  CK/CK-MB is limited by the relatively high rate of false positives that can result from vigorous exercise, trauma, diabetes, PE, muscle disease or intoxication.  Two other relatively new and less widely used/available laboratory cardiac markers are Creatine Kinase Isoforms CK-MB1/CK-MB2 and Myoglobin.  These tests show potential utility for earlier detection of infarct with both beginning to rise only 2-4 hours from time of injury.

Management and Treatment:
The treatment of Acute Coronary Syndromes is time sensitive and definitive treatment should be initiated within 30 minutes of presentation.  Initial treatment strategies have remained largely unchanged and should be employed immediately.  Newer medications and more definitive treatments can be tailored once a diagnosis is confirmed.
Everyone presenting with symptoms of an Acute Coronary Syndrome should get:

1. Aspirin, 160-325mg chewed and swallowed, provides irreversible blocking of platelet aggregation, helping to stabilize plaques and arrest thrombus formation.  Aspirin is indicated for the full spectrum of ACS’ and studies have shown it to provide a 23% reduction in mortality for patients with STEMI.

2. Oxygen, at 2-4 liters of 100%, may limit ischemic myocardial damage by increasing oxygen delivery.  It is indicated for the full spectrum of ACS’s, especially for those with a pulse-ox of <90%.
3. Analgesia is an important adjunct for the reduction of pain and anxiety, thus decreasing sympathetic tone and diminishing oxygen demand and systemic vascular resistance.  Morphine sulphate is the most commonly used analgesic agent and should be given with an initial dose of 4-8mg IV, followed by 2-8mg IV every 5-15 minutes as needed.  Analgesia is indicated for the full spectrum of ACS’ and should only be avoided in cases of hypotension, repeated emesis or drug hypersensitivity.

4. Nitrates increase blood flow to the myocardium by dilating the coronary epicardial vessels.  They also aid in the reduction of systemic vascular resistance and decrease the preload by dilating the veinous system.  Nitrates can be given orally via sublingual tablet or spray or by IV infusion with a 12-25mcg load, followed by a drip at 10-25mcg/min titrated to keep pain free and reduce blood pressure.  The primary indications for Nitrates are for NSTEMI/STEMI during the first 24-48 hrs, for recurrent ischemia or for uncontrolled hypertension.
5. Beta-blockers are an important, but under-utilized, agent in the treatment of ACS.  They are cardio-protective and have substantial data to show that survival is improved when they are implemented within the first 24 hours after presentation.  They may be administered PO or IV (more benefit when given IV) and should be dosed depending on specific drug chosen.  Beta-blockers are contra-indicated in decompensated CHF, severe asthma/COPD, 2nd degree or > AV block, bradycardia or hypotension.
6. Heparin inactivates thrombin and is another key player in halting the process of thrombosis.  It is indicated in the full spectrum of ACS’s and may be administered along with ASA and/or Clopidogrel.  Because of good sub-cu bioavailability and predictable dose response, low molecular weight heparin has become the preferred agent unless the patient has known renal failure or is expected to go to CABG within 24 hours.
The following agents should be considered for certain patients and/or clinical scenarios:
1. Clopidogrel (Thienopyridines) has broadened the armamentarium against thrombosis by inhibiting platelet aggregation.  It is dosed at 75mg PO QD and is the preferred alternative for those with known ASA hypersensitivity.  It is also indicated, in conjunction with ASA, for UA/NSTEMI if a non-interventional approach is planned or if there is low risk for bleeding associated with the planned intervention.  Clopidogrel should be stopped 5-7 days prior to performing a CABG.  It is recommended that this agent be continued for at least one month after initiation.

2. Glycoprotein IIb/IIIa Inhibitors also interfere with platelet aggregation and are useful for a smaller subset of patients.  These medicines are not indicated for STEMI, but have been shown to have benefit, used in conjunction with ASA, heparin and/or clopidogrel, in NSTEMI with planned percutaneous intervention.  They are also indicated for patients with an elevated troponin and symptoms of continuing ischemia.  However, their role in patients without evidence of continuing ischemia or other high risk features is less clear and they are contraindicated with active bleeding, history of recent surgery or trauma, CVA within the last 2 years, uncontrolled HTN, intracranial mass or thrombocytopenia.
3. Thrombolytics remain the cornerstone of non-invasive treatment of STEMI.  The indications for use include ST segment elevation of >1mm in 2 anatomically contiguous leads or new LBBB with history consistent with ischemia and onset of symptoms <12 hours prior to presentation.  However, previous hemorrhagic CVA, known intracranial neoplasm, active internal bleeding and suspected aortic dissection are all absolute contraindications, and uncontrolled HTN, INR>2, recent trauma or surgery, prior streptokinase use, pregnancy and active peptic ulcer disease are all relative contraindications.  Thrombolytics are not indicated and considered harmful for UA or NSTEMI.

4. ACE Inhibitors are beneficial for myocardial remodeling and may also have a role in plaque stabilization.  They are an important adjunct for patients with significant left ventricular dysfunction and are also indicated for anterior MI and MI with CHF.

5. HMG CoA Reductase Inhibitors (Statins) are valuable plaque stabilizers and an important preventive agent for lipid management and cardiac risk reduction.  The addition of these medications has been shown to reduce coronary artery disease mortality by 42%.

Sometimes a procedural intervention is the most appropriate treatment approach.

1. Percutaneous Intervention (PCI) is a very effective approach to revascularization.  However, it is operator dependent and not universally available.  PCI outcomes have improved with the addition of GP IIb/IIIa inhibitors and an early invasive strategy via PCI is now recommended in patients with UA/NSTEMI and who also have any of the following: 1) recurrent angina/ischemia at rest or with minimal exertion despite aggressive anti-ischemic therapy, 2) elevated troponin, 3) new ST segment depression, 4) recurrent angina/ischemia with CHF symptoms (S3 gallop, pulmonary edema, worsening rales, new or worsening MR), 5) high risk findings on non-invasive stress testing, 6) depressed left ventricular systolic function, 7) hemodynamic instability, 8) sustained ventricular tachycardia, 9) PCI within the last 6 months, or 10) history of a prior CABG.
One approach to the management of Acute Coronary Syndrome patients is as follows:

All acute coronary syndrome patients

1. Vital signs with pulse-ox, IV access, 12-lead EKG, focused H&P, labs

2.   Aspirin, oxygen, morphine, nitrates, beta-blocker, heparin

Unstable angina (low risk)

1.   Serial EKG’s and cardiac enzymes every 8 hours for 24 hours

2. Becomes high risk if any of above positive

3. Risk stratification with functional study

Unstable angina (high risk)/Non-ST elevation MI

1.  IV nitroglycerine until pain-free

2.   Clopidogrel

3. GP IIb/IIIa if PCI planned or if evidence of continuing ischemia

4. Move toward PCI if symptoms persist, evidence of decrease left ventricular function, history of prior MI

ST-elevation MI
1.   Add ACE inhibitor (six hours after onset of symptoms)

2. Choose appropriate reperfusion strategy - thrombolytics vs. PCI

Prevention:
While acute coronary syndromes can be readily identified and treated, routine health care maintenance that focuses on healthy lifestyles and prevention remains the most effective way to avoid the potential morbidity and mortality associated with cardiovascular disease.  Numerous studies have confirmed the benefits of regular cardiovascular exercise on blood pressure, lipids, diabetes and weight.  Similarly, the DASH (Dietary Approaches to Stop Hypertension) diet has been evaluated in well-designed trials and been shown to be an effective method for weight reduction that lowers blood pressure and lipids.  
With increasing concerns about obesity and metabolic syndrome and their associations with cardiovascular disease, routine screening has also taken on increased importance.  This is best accomplished with a primary care continuity provider who can assess risk factors and make informed recommendations about patient-specific screening tests and the best strategies for cardiac risk factor reduction.
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