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- Positive markers identify high-risk patients —





Risk stratification across the spectrum of acute coronary syndromes (ACS). Positive tests identify higher risk patients. This summary of the risk stratification tools currently available shows that among the broad spectrum of patients with ischemic heart disease, the electrocardiogram (ECG), cardiac markers creatine kinase (CK-MB) and troponin, and C-reactive protein (CRP) can identify increasing proportions of the overall group as being at high risk of recurrent cardiac events or death. For the ECG, markers of high risk include ST depression of 0.05 mV or more. The newer markers troponins and CRP identify a higher percentage of patients than did CK-MB, the only marker used in the mid 1990s.
· CHARACTERISTICS OF ANGINA 

· Discomfort in the chest or adjacent areas caused by myocardial ischemia. 

· It is usually brought on by exertion and associated with a disturbance in myocardial function, but without myocardial necrosis

· conveying a sense of “strangling and anxiety” is still remarkably pertinent, although adjectives frequently used to describe this distress include “viselike,” “constricting,” “suffocating,” “crushing,” “heavy,” and “squeezing

· Diffuse fibrosis of the liver with nodule formation

· Mild pressure-like discomfort, an uncomfortable numb sensation, or a burning sensation retrosternal.

· Radiation is common and usually occurs down the ulnar surface of the left arm; the right arm and the outer surfaces of both arms may also be involved
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Anginal discomfort above the mandible, below the epigastrium, or confined to the ear is rare

· Anginal “equivalents” (i.e., symptoms of myocardial ischemia other than angina), such as dyspnea, faintness, fatigue, and eructations, are common, particularly in the elderly. 

· A history of abnormal exertional dyspnea may be an early indicator of CAD even when angina is absent or no electrocardiographic (ECG) evidence of ischemic heart disease can be found.

· The typical episode of angina pectoris usually begins gradually and reaches its maximum intensity over a period of minutes before dissipating. 

· It is unusual for angina pectoris to reach its maximum severity within seconds, and it is characteristic that patients with angina usually prefer to rest, sit, or stop walking during episodes.

·  Chest discomfort while walking in the cold, uphill, or after a meal is suggestive of angina. 
· Typical angina pectoris is relieved within minutes by rest or by the use of nitroglycerin. The response to the latter is often a useful diagnostic tool, although it should be remembered that esophageal pain and other syndromes may also respond to nitroglycerin.

·  A delay of more than 5 to 10 minutes before relief is obtained by rest and nitroglycerin suggests that the symptoms are either not due to ischemia or, alternatively, are due to severe ischemia, i.e., acute myocardial infarction or unstable angina.

· Features suggesting the absence of angina pectoris include:

· pleuritic pain, 

· pain localized to the tip of one finger, 

· pain reproduced by movement or palpation of the chest wall or arms, 

· Constant pain lasting many hours or, alternatively, very brief episodes of pain lasting seconds. 

· Pain radiating into the lower extremities is also a highly unusual manifestation of angina pectoris
	Precipitating Factors
	Predictable level of exercise, emotional stress, exercise plus heavy meal, cold weather.

	Relieved by
	Nitroglycerin, cessation of activity

	Duration
	Less than 15 minutes

	Location
	Usually retrosternal, infrequently epigastric or infrascapular.

	Radiation
	Bilaterally across the chest, one or both arms, shoulders, back, epigastrium, neck & lower jaw

	Description
	‘Dull and deep’, heaviness, tightness, pressure, constriction, indigestion


DIAGNOSTIC FEATURES OF EFFORT ANGINA

· A COMPARISON OF THREE METHODS OF ASSESSING CARDIOVASCULAR DISABILITY
· NEW YORK HEART ASSOCIATION FUNCTIONAL CLASSIFICATION (NYHA)  " For Heart Failure "
· CANADIAN CARDIOVASCULAR SOCIETY FUNCTIONAL CLASSIFICATION (CCS) " For Angina "
· SPECIFIC ACTIVITY SCALE
· Class-I
· NYHA-I: Patients with cardiac disease but without resulting limitations of physical activity. Ordinary physical activity does not cause undue fatigue, palpitation, dyspnea, or anginal pain.
· CCS-I: Ordinary physical activity, such as walking and climbing stairs, does not cause angina. Angina with strenuous or rapid or prolonged exertion at work or recreation.

· SPECIFIC ACTIVITY SCALE: Patients can perform to completion any activity requiring 7 metabolic equivalents (e.g., can carry 24 lb up eight steps; carry objects that weigh 80 lb; do outdoor work [shovel snow, spade soil]; do recreational activities [skiing, basketball, squash, handball, jog/walk 5 mph]).

· Class-II

· NYHA-II: Patients with cardiac disease resulting in slight limitation of physical activity. They are comfortable at rest. Ordinary physical activity results in fatigue, palpitation, dyspnea, or anginal pain.
· CCS-II: Slight limitation of ordinary activity. Walking or climbing stairs rapidly, walking uphill, walking or stair climbing after meals, in cold, in wind, or when under emotional stress, or only during the few hours after awakening. Walking more than two blocks on the level and climbing more than one flight of ordinary stairs at a normal pace and in normal conditions.

· SPECIFIC ACTIVITY SCALE: Patients can perform to completion any activity requiring   5 metabolic equivalents (e.g: garden, rake, weed, roller skate, walk at 4 mph on level ground) but cannot and do not perform to completion activities requiring   7 metabolic equivalents
· Class-III

· NYHA-III: Patients with cardiac disease resulting in marked limitation of physical activity. They are comfortable at rest. Less than ordinary physical activity causes fatigue, palpitation, dyspnea, or anginal pain.
· CCS-III: Marked limitation of ordinary physical activity. Walking one to two blocks on the level and climbing more than one flight in normal conditions.

· SPECIFIC ACTIVITY SCALE: Patients can perform to completion any activity requiring  2 metabolic equivalents (e.g., shower without stopping, strip and make bed, clean windows, walk 2.5 mph, bowl, play golf, dress without stopping) but cannot and do not perform to completion any activities requiring   5 metabolic equivalents.
· Class-IV
· NYHA-IV: Patient with cardiac disease resulting in inability to carry on any physical activity without discomfort. Symptoms of cardiac insufficiency or of the anginal syndrome may be present even at rest. If any physical activity is undertaken, discomfort is increased.
· CCS-IV: Inability to carry on any physical activity without discomfort—anginal syndrome may be present at rest.

· SPECIFIC ACTIVITY SCALE: Patients cannot or do not perform to completion activities requiring 2 metabolic equivalents. Cannot carry out activities listed above (Specific Activity Scale, Class III).
· Differential diagnosis of chest pain according to location where pain starts
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Compounding the difficulty in differential diagnosis is the common myth that pain in the left arm or left side of the chest is an ominous sign signifying the presence of CAD. However, a host of other disorders can also cause discomfort in these locations. 

· Physical Examination 
· GENERAL EXAMINATION
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Corneal arcus around the iris is often seen 
in adults with familial hypercholesterimia.
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Xanthelasma results from peripheral deposits of cholesterol ester. If observed in an individual younger than 40 years of age, this finding is most frequently associated with coronary heart disease.
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Eruptive Xanthomas in a Patient With Familiar Hypertriglyceridemia
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Tendinous xanthomas of the knees in a patient with familial hypercholesterolemia.  The patient was a 10-year-old girl with a serum cholesterol level of 665 mg/dl. Several other members of her family had a similar syndrome.
[image: image8.jpg]Achilles Tendon with Ordinary Xanthoma (2 of 3)





The Achilles Tendon is one of the best places to look for xanthomas in persons suspected of having familial hypercholesterimia (FH). Once found, a true tendon xanthoma is a hallmark for making the diagnosis of FH.

· The presence of xanthelasma is a strong marker of dyslipidemia and, often, a family history of cardiovascular disease

· Retinal arteriolar changes are common in patients with CAD and diabetes mellitus or hypertension

· Blood pressure may be chronically elevated or may rise acutely (along with the heart rate) during an angina attack. 

· A rapid pulse may be a clue to cardiac decompensation or to a systemic condition such as thyrotoxicosis or anemia, which can exacerbate angina pectoris.

· The presence of carotid and peripheral arterial disease on palpation and auscultation increases the likelihood that chest discomfort of unclear origin is caused by CAD. 

· CARDIAC EXAMINATION
· It is often helpful to examine the heart during an episode of pain because ischemia may produce transient left ventricular dysfunction with a third heart sound and pulmonary rales detectable.

· Softening of the mitral component of the first heart sound as a result of ischemic left ventricular dysfunction may also be demonstrated during angina

· If other obvious cardiac diseases are absent, a third or loud fourth heart sound suggests ischemia as the basis for the chest pain.

· A sustained apical cardiac impulse is common in patients with moderate or severe left ventricular dysfunction.

· A displaced ventricular impulse, particularly if dyskinetic, is a sign of significant left ventricular systolic dysfunction, especially in a patient who previously had a myocardial infarction. 

· Transient apical systolic murmurs are quite common in CAD and have been attributed to reversible papillary muscle dysfunction secondary to transient myocardial ischemia. 

· When persistent, such murmurs may be due to papillary muscle fibrosis, which is often a manifestation of subendocardial infarction or a regional wall motion abnormality altering the alignment of the papillary muscles in relation to other components of the mitral valve apparatus.
· PATHOPHYSIOLOGY 
· Angina pectoris results from myocardial ischemia, which is caused by an imbalance between myocardial O2 requirements and myocardial O2 supply.

· The former may be elevated by increases in heart rate, left ventricular wall stress, and contractility 

· the latter is determined by coronary blood flow and coronary arterial O2 content 
· ANGINA CAUSED BY INCREASED MYOCARDIAL O2 REQUIREMENTS
· The myocardial O2 requirement increases in the face of a constant and usually restricted O2 supply due to underlying coronary artery obstruction: (ncreased hemodynamic and catecholamine responses) 

· Hurrying

· Efforts involving motion of the hands over the head

· Mental stress 

· Sexual activity 

· Anger 

· Cold enviroment

· Physical exertion after a heavy meal 

· Excessive metabolic demands imposed by chills, fever, thyrotoxicosis, tachycardia from any cause, and hypoglycemia
· ANGINA CAUSED BY TRANSIENTLY DECREASED O2 SUPPLY
· The degree of fixed obstruction is sufficient to result in an inadequate coronary flow rate to cope with the increased O2 demands of exercise. 

· However, episodes of transient coronary vasoconstriction may be superimposed on this inadequate flow rate and cause additional limitations to coronary flow reserve in many patients. 
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[image: image11.png]Vascular Remodeling With Atherosclerosis
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Narrowed coronary artery due to atherosclerosis. The plaque is situated eccentrically, allowing the retention of an arc of normal vessel wall. The plaque itself has a central core of lipid, with the rest of the plaque being made up of white collagen tissue 
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· Investigation & Managment 

· NONINVASIVE TESTING

· Biochemical Tests:

· Total cholesterol, LDL cholesterol, HDL cholesterol, triglycerides, and fasting blood glucose

· New biochemical markers, such as C-reactive protein, lipoprotein Lp(a), and homocysteine, have been shown to increase the likelihood of future cardiovascular events

· Serum levels of cardiac markers are normal in patients with chronic stable angina, which serves to differentiate them from patients with acute myocardial infarction. 
· Resting Electrocardiogram:

· The resting ECG is normal in approximately half of patients with chronic stable angina pectoris, and even patients with severe CAD may have a normal tracing at rest. 

· A normal resting ECG suggests the presence of normal resting left ventricular function and is an unusual finding in a patient with an extensive previous infarction. 

· The most common ECG abnormalities in patients with chronic CAD are nonspecific ST-T wave changes with or without abnormal Q waves
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· Myocardial perfusion images
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Shaded areas indicate myocardial perfusion defects
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· CATHETERIZATION, ANGIOGRAPHY, AND CORONARY ARTERIOGRAPHY 

· Definitive diagnosis of CAD and precise assessment of its anatomical severity and its effects on cardiac performance still require cardiac catheterization, coronary arteriography, and left ventricular angiography 
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· PHARMACOLOGICAL MANAGEMENT 
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· PCI
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· CABG
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· Unstable angina

· Defined as angina pectoris (or equivalent type of ischemic discomfort) with at least  one of three features: 

1. it occurs at rest (or with minimal exertion) usually lasting more than 20 minutes (if not interrupted by nitroglycerin)

2. it is severe and described as frank pain and of new onset (i.e., within 1 month); and 

3. it occurs with a crescendo pattern (i.e., more severe, prolonged, or frequent than previously). 
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· Schematic representation of the causes of unstable angina. Each of the five bars represents one of the etiologic mechanisms, and the red portion of the bar represents the extent to which the mechanism is operative.
A. Most common form of unstable angina in which atherosclerotic plaque causes moderate (60 percent diameter) obstruction and acute thrombus overlying plaque causes very severe (90 percent diameter) narrowing.
B. Mild coronary obstruction, adjacent to which there is intense (90 percent diameter) vasoconstriction. 
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Coronary artery thrombus in a patient with unstable angina. A 60-year-old man presented with prolonged rest pain and transient anterior ST segment elevations. Coronary angiography shows an irregular hazy filling defect in the left anterior descending artery at the level of the second diagonal branch (arrow). Contrast medium surrounds the globular thrombus, which extends into the diagonal branch. 
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Rupture or erosion of an atherosclerotic plaque with superimposed nonocclusive thrombus is by far the most common cause of UA/NSTEMI
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Electrocardiogram showing deep symmetrical anterolateral T wave inversion without ST segment deviation. Such findings are frequently associated with critical stenosis of the left anterior descending coronary artery and are a useful marker of a patient at high risk of subsequent death or myocardial infarction. 
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Primary hemostasis: process of platelet adhesion (a), activation (b), and aggregation (c). Platelets initiate thrombosis at the site of a ruptured plaque: the first step is platelet adhesion (1) via the glycoprotein Ib receptor in conjunction with von Willebrand factor. This is followed by platelet activation (2), which leads to a shape change in the platelet, degranulation of the alpha and dense granules, and expression of glycoprotein IIb/IIIa receptors on the platelet surface with activation of the receptor, such that it can bind fibrinogen. The final step is platelet aggregation (3), in which fibrinogen (or von Willebrand factor) binds to the activated glycoprotein IIb/IIIa receptors of two platelets. Aspirin (ASA) and clopidogrel act to decrease platelet activation (see text for details), whereas the glycoprotein IIb/IIIa inhibitors inhibit the final step of platelet aggregation. 
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Risk stratification across the spectrum of acute coronary syndromes (ACS). Positive tests identify higher risk patients. This summary of the risk stratification tools currently available shows that among the broad spectrum of patients with ischemic heart disease, the electrocardiogram (ECG), cardiac markers creatine kinase (CK-MB) and troponin, and C-reactive protein (CRP) can identify increasing proportions of the overall group as being at high risk of recurrent cardiac events or death. For the ECG, markers of high risk include ST depression of 0.05 mV or more. The newer markers troponins and CRP identify a higher percentage of patients than did CK-MB, the only marker used in the mid 1990s. 



PRETEST LIKELIHOOD OF CORONARY ARTERY DISEASE IN SYMPTOMATIC PATIENTS ACCORDING TO AGE AND SEX*











AGE (yr)





NONANGINAL CHEST PAIN





ATYPICAL ANGINA





TYPICAL ANGINA





Men





Women





Men





Women





Men





Women





30–39





4





2





34





12





76





26





40–49





13





3





51





22





87





55





50–59





20





7





65





31





93





73





60–69





27





14





72





51





94





86





*Each value represents the percentage with significant coronary artery disease on catheterization (combined data from Diamond and Forrester56 and Chaitman et al. 59).





From Gibbons RJ, Chatterjee K, Daley J, et al: ACC/AHA/ACP-ASIM guidelines for the management of patients with chronic stable angina: A report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines (Committee on Management of Patients with Chronic Stable Angina). J Am Coll Cardiol 33:2092, 1999. By permission of The American College of Cardiology and The American Heart Association.
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