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Preface


With the assistance of our publisher, Elsevier, we are pleased to offer the fourth edition of The Johns Hopkins Internal Medicine Board Review. The strength of any book of this type ultimately hinges on the quality of its contributors; in this regard, we are quite fortunate, as each chapter has been written by an accomplished faculty member with extensive knowledge of the topic discussed. The book is divided into sections weighted according to the level of emphasis on the American Board of Internal Medicine certifying examination, with additional coverage of the related (and also tested) fields of psychiatry, dermatology, and ophthalmology. Our format is unique in that it features comparative tables and decision algorithms, which lend themselves to ease of study and quick review. The book also includes a link to an exclusive website that provides practice questions and answers that are patterned after those seen on the actual board examination and that stress important “take home” points and allow self-assessment of knowledge retention.


In many ways, this book is the product of more than a century of medical teaching at Johns Hopkins. In the late nineteenth century, Sir William Osler developed the modern concept of an internal medicine training program during his tenure as the first Chair of Medicine at The Johns Hopkins Hospital. He became famous for his bedside teaching and instituted the practice of “rounds,” which remains the principal method of clinical instruction in use today. Among Dr. Osler’s many achievements during his remarkable life was the completion of his magnum opus, The Principles and Practice of Medicine, which was the first textbook to systematically categorize and describe disease with a measure of precision and clarity that had not previously been seen. In the words of Osler, “Books are tools, doctors are craftsmen, and so truly as one can measure the development of any particular handicraft by the variety and complexity of its tools, so we have no better means of judging the intelligence of a profession than by its general collection of books.”


We hope you find the text to be a worthy addition to your preparation materials.


The Editors










Chapter 1 Maximizing Test Performance


Effective Study and Test-Taking Strategies




Dionne Blackman, MD





Research has identified a number of factors that affect test performance:




[image: image] Study skills


[image: image] Content knowledge


[image: image] Practice of questions in the same format as the test


[image: image] Test-taking skills


[image: image] Anxiety


[image: image] Fatigue and sleep deprivation





By reading this book, the exam taker will improve content knowledge and have the opportunity to test this knowledge with many case-based practice questions. This chapter, however, addresses the three topics not related to content knowledge: study skills, test-taking skills, and anxiety. The strategies provided will make studying for the Board Examination more effective and optimize test performance on the exam.






Strategies for More Effective Studying






Anticipate Test Content


A strategic approach to studying such as what follows has been found to lead to better performance on examinations (McManus et al., 1998; Ward, 2011).




[image: image] Review the examination blueprint to understand the percentage of questions derived from each content area (available on the Web site for the American Board of Internal Medicine [ABIM] at www.abim.org)


[image: image] Complete the tutorial on taking the computer-based exam, which you can download from the ABIM Web site. The tutorial sample questions will explain how to use exam functions and provide a practice test to familiarize you with the different types of exam questions and format. Specifically, you will preview how to



[image: image] Answer questions



[image: image] Change answers



[image: image] Make notes electronically



[image: image] Access the table of normal laboratory values, calculator, and electronic calipers



[image: image] View figures and video clips



[image: image] Mark questions for review



[image: image] Use the Progress Indicator and Time Remaining functions to keep track of item completion and time remaining for the test session



[image: image] Use the Navigation button or Review Screen to view item completion status, items you have marked for review, or items with an electronic note, and to move quickly to items within the test


[image: image] Board Examination questions are derived using the following criteria and will



[image: image] Be focused on patient care




[image: image] Address important clinical problems for which medical intervention has a significant effect on patient outcomes



[image: image] Address commonly overlooked or mismanaged clinical problems



[image: image] Pose a challenging management decision



[image: image] Assess ability to make optimal clinical decisions


[image: image] Maintenance of Certification examination questions will not address clinical problems that are typically referred to specialists or recent clinical advances before they are widely used in practice


[image: image] Clinical decision-making can be broken down into different tasks; the Board Examination is meant to test your ability to perform these tasks:



[image: image] Identify characteristic clinical features of diseases



[image: image] Identify characteristic pathophysiologic features of diseases



[image: image] Choose the most appropriate diagnostic tests



[image: image] Determine the diagnosis



[image: image] Determine the prognosis or natural history of diseases



[image: image] Select the best treatment or management strategy



[image: image] Choose risk-appropriate prevention strategies


[image: image] Board Examination questions will never address an area in which there is no consensus of opinion among experts in the field


[image: image] Carefully review visual information, as this is frequently used in Board Examination questions regarding disorders with characteristic skin lesions or findings on blood smear, bone marrow, electrocardiogram, radiograph, and other visual diagnostic tests












Time Management







[image: image] Use the Residency In-Training Examination or a full-length practice test (as on the Web site accompanying this book) to identify your areas of weakness


[image: image] Complete practice tests in your weaker subjects first to identify specific gaps in content knowledge to address by a focused review of these subjects


[image: image] Use a “question drill–to-content” review ratio of 2:1 or greater to review subjects, as this has been shown to be more successful than traditional review using the reverse ratio (see McDowell, 2008)


[image: image] After addressing your weaker subjects, conduct a focused review of other subjects as discussed earlier


[image: image] Create a realistic study schedule and stick to it!


[image: image] Using the examination blueprint, budget your study time to cover all of the examination content areas without last-minute cramming


[image: image] Plan to complete your study several days before the examination


[image: image] Plan a question drill period for the last few days before the examination. Use answers to incorrectly answered practice questions for targeted content review.












Effective Approaches to Studying







[image: image] The Survey, Question, Read, Recite, Review (SQ3R) study method has proven effective in improving reading efficiency, comprehension, and material retention



[image: image] It provides a useful way to study for the Board Examination, regardless of study resource used



[image: image] Steps in the method are outlined in Table 1-1



[image: image] Studying with a small group can enhance study effectiveness by providing social support and increased confidence as individuals assume responsibility to review and teach particular areas to the group





TABLE 1-1 SQ3R Study Method






	Step

	Description






	Survey

	Survey section headings and summaries first






	Question

	Convert headings, legends, and board examination tasks into “questions”






	Read

	Read to answer your “questions”






	Recite

	Recite answers and write down key phrases and cues






	Review

	Review notes, paraphrase major points, draw diagrams, and make flashcards for material that is difficult to recall

















Strategies for More Effective Test Taking


The following strategies will only be effective if practiced, so plan to practice them in your question drill sessions; the Web site accompanying this book allows exam takers to practice answering questions in a timed test format.






Strategies for Time Use







[image: image] Know the examination schedule for the computer-based examination (see www.abim.org)


[image: image] Return from breaks 10 minutes early. You must check in after breaks, and the examination clock restarts at the end of the break regardless of your return time


[image: image] Know the time allotted per exam question (i.e., exam time in minutes divided by number of exam questions). This is about 2 minutes per question based on the maximum 60 questions allowed per 2-hour board exam session.


[image: image] Budget your time; unfinished questions are lost scoring opportunities


[image: image] Keep track of your use of time by checking time targets at each quarter of the total exam time


[image: image] To fully use other test-taking strategies, use less than the allotted time per question (we suggest 15 to 30 seconds less per question)


[image: image] To focus on pertinent data, read the question and the answer options before reading the question stem (the stem is the part of the test item that precedes the question and answer options and is usually case-based)


[image: image] Answer questions you know first and quickly guess on those you don’t know












Strategies for Guessing and Reasoning







[image: image] Identify key words or phrases that affect the question’s intent (e.g., at this time, now, initially, most, always, never, except, usually, least)


[image: image] Determine whether the following factors limit your thinking to certain disease categories:



[image: image] Patient factors



[image: image] Age, sex, race, or ethnicity



[image: image] Habits (e.g., smoking, alcohol or illicit drug use)



[image: image] Exposures due to occupation, travel, or residence



[image: image] Immune status



[image: image] Factors related to illness presentation



[image: image] Time course of illness (i.e., acute, subacute, or chronic)



[image: image] Symptoms or findings present or stated to be absent



[image: image] Pattern of diagnostic data (e.g., presence of a known symptom triad, pathognomic finding)


[image: image] Eliminate answer options likely to be incorrect. Remember that incorrect options are usually written to be plausible or even partially correct.


[image: image] Examine similarities and differences between answer options (e.g., mutually exclusive options)


[image: image] Answer questions based on established standards of care, not anecdotal experiences (many current guidelines are available at National Guideline Clearinghouse at www.guideline.gov)


[image: image] Do not be afraid to use partial knowledge to eliminate answers


[image: image] When unsure of an answer, enter your best guess (research shows it is often correct) and flag the question on the computer for later review


[image: image] Answer all questions—there is no penalty for wrong answers



[image: image] Please note that, once you click the “End Session” button, you cannot go back to review or change responses for that test session




[image: image] Be sure to check that you have completed any review or changing of answers and have entered a response for all questions before you click “End Session”













Strategies for Changing Answers







[image: image] Spending less than the allotted time per exam question allows you to finish exams early; this extra time allows you to benefit from answer changing


[image: image] Despite “conventional wisdom,” research shows most test-takers benefit from answer changing


[image: image] You are more likely to change from a wrong to a right answer if you



[image: image] Reread and better understand the test item



[image: image] Rethink and conceptualize a better answer



[image: image] Gain information from another test item



[image: image] Remember more information



[image: image] Correct a clerical error (e.g., the intended answer was not the entered answer)












Strategies for Error Avoidance







[image: image] Read each question and all answer options carefully. Be certain you understand the intent of the question before answering (e.g., questions stating “all of the following are correct except …”).


[image: image] Do not “read into a question” information or interpretations that are not there


[image: image] Check that the answer entered is the answer you intended












Strategies for Anxiety Reduction







[image: image] Anxiety is a natural part of taking an examination, but high test anxiety will adversely affect test performance


[image: image] Consider formal counseling if you have had problems with high test anxiety in the past


[image: image] Consider writing about your negative thoughts and worries about the examination for 10 minutes on the day of the test, as this has been found to significantly improve test performance for those with high test anxiety (Ramirez and Beilock, 2011)


[image: image] Actively manage anxiety by decreasing the effect of unknowns on your anxiety level:



[image: image] Test drive the travel route and time to the test site; locate parking and the site itself if it is in a building with other businesses



[image: image] Bring a sweater or dress in layers to prepare for examination room temperature variations




[image: image] Bring a snack for unexpected hunger and medications for potential illness symptoms



[image: image] Allow a minimum of 30 minutes before your test appointment for check-in procedures (see www.abim.org for details regarding check-in)


[image: image] Avoid overly anxious test takers; they heighten your anxiety level, which can hurt your test performance


[image: image] Use relaxation techniques:



[image: image] Deep muscle relaxation is an effective relaxation technique; it involves tensing and relaxing each muscle group until all muscles are relaxed



[image: image] To reduce anxiety further, engage in exercise during the period when you are preparing for the examination


[image: image] Being well-rested is imperative
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Cardiology










Chapter 2 Hypertension




Gregory P. Prokopowicz, MD, MPH





Hypertension is present in more than 25% of the general population and, with the aging of the population and the increase in obesity, its prevalence is expected to increase. Hypertension is an important risk factor for many common diseases including stroke, end-stage renal disease, congestive heart failure, and myocardial infarction, and it is the most common modifiable cardiac risk factor. Aggressive control of blood pressure (BP) results in a significant decline in morbidity and mortality.









Basic Information







[image: image] Definition of hypertension



[image: image] Hypertension is defined as a BP of 140/90 mm Hg or higher (i.e., a systolic BP of ≥140 mm Hg, a diastolic BP of ≥90 mm Hg, or both) (Table 2-1).



[image: image] The classification of BP applies to patients not taking antihypertensives and without acute illness (which may raise or lower BP); patients taking antihypertensive medication are considered to have hypertension



[image: image] BP of 140–159/90–99 mm Hg is designated as stage 1 hypertension, and BP greater than or equal to 160/100 mm Hg as stage 2 hypertension



[image: image] If the systolic and diastolic BPs fall in different stages, the higher stage is used (e.g., a BP of 182/95 mm Hg is categorized as stage 2)



[image: image] BP of 120–139/80–89 mm Hg is designated as prehypertension




[image: image] Prehypertension is a risk category, not a disease—patients in this category are at high risk of progressing to actual hypertension and should be targeted for lifestyle modification



[image: image] Hypertensive urgency refers to severe hypertension without acute end-organ dysfunction




[image: image] There is no agreed-upon BP that defines hypertensive urgency, although some sources use 180/120 mm Hg



[image: image] Headache, anxiety, or medication nonadherence often contribute to elevated blood pressure in such patients



[image: image] Hypertensive emergency implies elevated BP with acute end-organ dysfunction (Table 2-2)



[image: image] Although hypertensive emergency is not defined by any specific level of BP, most patients have BPs greater than or equal to 160/120 mm Hg


[image: image] Epidemiology



[image: image] Hypertension affects more than 60 million Americans and is the most common modifiable cardiac risk factor



[image: image] Hypertension is more prevalent among African Americans, who also suffer more end-organ damage



[image: image] There is a graded relationship between the level of BP and the incidence of stroke, end-stage renal disease, congestive heart failure, and ischemic heart disease



[image: image] Under age 50, diastolic BP is the most important predictor of cardiovascular outcomes; above age 50, systolic BP is the most important predictor




[image: image] BP and the prevalence of hypertension rise with age (Fig. 2-1).



[image: image] Systolic BP rises continuously; diastolic BP rises until approximately age 50 years and then declines



[image: image] Isolated systolic hypertension (i.e., systolic >140 mm Hg and diastolic <90 mm Hg) is common among the elderly and is an important cardiovascular risk factor



[image: image] Patients with prehypertension have an increased risk of progression to hypertension with aging


[image: image] Pathophysiology



[image: image] Most patients (>90%) do not have an identifiable cause of hypertension; this is commonly referred to as essential hypertension




[image: image] BP is the product of cardiac output and peripheral vascular resistance; although increased cardiac output may play a role in the initiation of hypertension, most patients with long-standing hypertension have increased peripheral resistance with normal or diminished cardiac output



[image: image] Certain persons respond more strongly to changes in sodium intake and extracellular fluid status and are described as salt sensitive; salt sensitivity occurs more commonly among African Americans and the elderly



[image: image] End-organ damage from hypertension affects the kidneys, heart, vasculature, brain, and eyes (Table 2-3)







TABLE 2-1 Classification of Blood Pressure (BP)


[image: image]




TABLE 2-2 Manifestations of Acute End-Organ Damage in Hypertensive Emergency






	Hypertensive encephalopathy

	Headache






	Altered mental status






	Seizures






	Nausea, vomiting






	Papilledema (see Fig. 2-2)






	Abnormalities on brain MRI






	Intracranial hemorrhage

	Headache






	Altered mental status






	Focal neurologic abnormalities






	Hemorrhage on brain CT






	Unstable angina

	Chest pain






	ECG abnormalities






	Acute myocardial infarction

	Chest pain






	ECG abnormalities






	Cardiac enzyme elevation






	LV failure with pulmonary edema

	Dyspnea






	Hypoxia






	Pulmonary congestion on chest radiograph






	Acute aortic dissection

	Chest pain






	Syncope






	End-organ ischemia






	Eclampsia

	Proteinuria






	Seizures







CT, computed tomography; ECG, electrocardiographic; LV, left ventricular; MRI, magnetic resonance imaging.





[image: image]

FIGURE 2-1 Blood pressure and age.




TABLE 2-3 Clinical Manifestations of Chronic Target Organ Damage in Hypertension






	Heart

	Left ventricular hypertrophy






	Enlarged PMI or S4 gallop






	Evidence of LVH on ECG or echo






	Left ventricular dysfunction






	Signs/symptoms of CHF






	Enlarged PMI or S4 gallop






	Systolic or diastolic dysfunction on echo






	Coronary artery disease






	Angina






	History of MI, PTCA, or CABG






	Brain

	Cerebrovascular disease






	History of stroke






	Carotid bruit






	Eyes

	Retinovascular disease






	Arteriolar narrowing






	Arteriovenous nicking






	Hemorrhage






	Exudates






	Vasculature

	Atherosclerosis






	Claudication






	Diminished or absent pulses






	Renal or femoral bruits






	Kidneys

	Hypertensive nephrosclerosis, ESRD






	Proteinuria or microalbuminuria






	Elevated serum creatinine







CABG, coronary artery bypass graft; CHF, congestive heart failure; ECG, electrocardiography; echo, echocardiography; ESRD, end-stage renal disease; LVH, left ventricular hypertrophy; MI, myocardial infarction; PMI, point of maximum impulse; PTCA, percutaneous transluminal coronary angioplasty.









Clinical Presentation







[image: image] Most patients are asymptomatic


[image: image] Some may already have evidence of target organ damage at first presentation (see Table 2-3)


[image: image] Occasionally, patients may present with hypertensive urgencies or emergencies (see Table 2-2)












Diagnosis and Evaluation







[image: image] Measurement of BP



[image: image] Use appropriate cuff size. The bladder of the cuff should encircle 80% or more of the arm without overlapping; use of a cuff that is too small may cause falsely elevated readings




[image: image] The patient should refrain from smoking or consuming caffeine for 30 minutes and sit quietly for 5 minutes before measurement



[image: image] The arm in which BP is being measured should be supported and relaxed at the level of the heart



[image: image] At each clinical visit, the BP should be taken at least twice, or until successive readings are within 5 mm Hg of each other




[image: image] BP should be measured in both arms, and the higher of the two readings used



[image: image] By the auscultatory method, systolic BP is defined as the first appearance of sounds and diastolic pressure as the disappearance of sounds; automatic BP measuring devices use the oscillometric method, which is also acceptable



[image: image] Two or more readings on each of two separate clinical visits should be obtained before classifying a patient as hypertensive; multiple sequential readings may be obtained during a visit using an automated oscillometric device



[image: image] In elderly patients, or when orthostatic hypotension is suggested, standing BP measurements should be taken



[image: image] For home BP monitoring, BPs above 135/85 mm Hg are considered hypertensive. For 24-hour ambulatory BP monitoring, an average BP above 130/80 mm Hg is considered hypertensive.


[image: image] Goals in initial evaluation of the hypertensive patient



[image: image] Assessment of target organ damage (Fig. 2-2; see also Table 2-3)



[image: image] Identification of comorbidities



[image: image] Diabetes mellitus (DM)



[image: image] Chronic kidney disease (CKD)



[image: image] Ischemic heart disease and cardiomyopathy




[image: image] Other cardiac risk factors: cigarette smoking, dyslipidemia, older age, obesity, physical inactivity, family history



[image: image] Identification of identifiable (secondary) causes of hypertension (see following discussion)


[image: image] Recommended laboratory tests for initial evaluation



[image: image] Serum creatinine, sodium, potassium, fasting glucose



[image: image] Urinalysis with microscopic examination



[image: image] Electrocardiogram (or echocardiogram)



[image: image] Fasting lipid profile



[image: image] Optional: serum calcium, thyroid-stimulating hormone


[image: image] Identifiable (secondary) causes of hypertension (Table 2-4)



[image: image] When to consider secondary hypertension




[image: image] Sudden onset of hypertension in a previously normotensive patient




[image: image] Age, history, physical examination, severity of hypertension, or initial laboratory findings suggestive of a specific cause (see Table 2-4)




[image: image] Recurrence of hypertension in a previously well-controlled patient (nonadherence should also be considered)




[image: image] Hypertension that is resistant to three or more drugs, including a diuretic




[image: image] Substances that may cause or worsen hypertension



[image: image] Alcohol (use or withdrawal)



[image: image] Amphetamines, cocaine



[image: image] Over-the-counter medications (decongestants, diet pills, nonsteroidal anti-inflammatory drugs)



[image: image] Prescription medications (nonsteroidal anti-inflammatory drugs, oral contraceptives, cyclosporine, erythropoietin)



[image: image] Supplements (ephedra)



[image: image] Licorice (inhibits metabolism of endogenous cortisol to cortisone)



[image: image] Other correctable causes of hypertension



[image: image] Acute pain or stress in hospitalized or institutionalized patients



[image: image] Obstructive sleep apnea



[image: image] Hyperthyroidism or hypothyroidism



[image: image] Chronic kidney disease (due to renin oversecretion and impaired sodium excretion)



[image: image] Coarctation of the aorta (very uncommon in adults)


[image: image] Delayed femoral pulses, diminished BP in the legs, and rib notching on chest radiograph suggest the diagnosis, which is confimed with computed tomography (CT) or magnetic resonance imaging (MRI)



[image: image] Treatment is with surgery or angioplasty











[image: image]

FIGURE 2-2 Papilledema in hypertension.


(From Yanoff M: Ophthalmology, ed 2, Philadelphia, Mosby, 2004, Fig. 113-7.)







TABLE 2-4 Major Causes of Secondary Hypertension


[image: image]











Treatment







[image: image] Initial follow-up of BP



[image: image] The timing of follow-up for elevated BP depends on the degree of elevation (Table 2-5)



[image: image] The suggested follow-up intervals may need to be shortened if important risk factors (e.g., diabetes) or target organ damage is present


[image: image] Risk stratification, goal BP, and therapy



[image: image] Choice of therapy depends on the stage of hypertension and the presence of risk factors or target organ damage (Table 2-6)



[image: image] Guidelines in the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) recommend initiation of two drugs for stage 2 hypertension



[image: image] Goal BP is 130/80 mm Hg for DM, CKD, or coronary artery disease (CAD) and 120/80 mm Hg for congestive heart failure (CHF); otherwise, the goal is 140/90 mm Hg




[image: image] DM, CKD, or clinical cardiovascular disease mandates drug therapy (in addition to lifestyle modification) for hypertension of any stage


[image: image] Lifestyle modification



[image: image] Always start with lifestyle modification even if drug therapy is also needed




[image: image] Weight reduction of 10 pounds or more



[image: image] 30 minutes or more of moderately intense physical activity (e.g., brisk walking) four or more times a week



[image: image] Moderation of alcohol intake (1 ounce or less of alcohol per day in men, ½ ounce in women)



[image: image] Low sodium intake (100 mmol/day, i.e., 6 g NaCl or 2.4 g Na+, or less)



[image: image] Adoption of diet high in fruits, vegetables, and low-fat dairy products: Dietary Approaches to Stop Hypertension (DASH) eating plan



[image: image] Smoking, caffeine acutely raise BP, but have not been demonstrated to cause chronic hypertension; smoking cessation and lipid modification are important for decreasing overall cardiovascular risk




[image: image] Relaxation therapy and stress management are of uncertain benefit in lowering BP


[image: image] Drug therapy: General principles



[image: image] If possible, choose agents with 24-hour duration of action and once-daily dosing




[image: image] Use of two or more drugs is often necessary to attain goal BP



[image: image] Specific agents: see Table 2-7


[image: image] Therapeutic strategy



[image: image] Thiazide diuretics are the agents of choice for most patients with uncomplicated hypertension




[image: image] Certain comorbidities mandate the use of particular agents (see below)




[image: image] β-Blockers are increasingly seen as third-line agents in uncomplicated hypertension, to be used only after diuretics, calcium channel blockers, and angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor blockers (ARBs) have been tried



[image: image] If there is a partial but inadequate response to the first drug, either increase the dose of the first drug or add a second agent from a different class (Fig. 2-3)



[image: image] Low-dose combination therapy may be preferable to higher doses of a single agent, because dose-dependent side effects are minimized




[image: image] Formulations combining two drugs may offer improved convenience or lower cost


[image: image] Low-dose diuretics with ACE inhibitors, β-blockers, or ARBs



[image: image] Thiazides with potassium-sparing diuretics



[image: image] Calcium antagonists with ACE inhibitors or ARBs



[image: image] Three-drug combinations containing a calcium antagonist, ACE inhibitors or ARB, and diuretic are available






[image: image] If there is no response to the first drug or if the drug is not tolerated, substitute a drug from a different class



[image: image] A diuretic should be part of any regimen containing three or more drugs




[image: image] Short-acting loop diuretics (furosemide, bumetanide) should be dosed twice daily, or replaced with a long-acting diuretic (e.g., torsemide)


[image: image] Compelling indications for selection of initial antihypertensive agent



[image: image] Chronic renal disease: ACE inhibitor, ARB



[image: image] CHF: ACE inhibitor, ARB, diuretic, β-blocker, aldosterone antagonist



[image: image] Myocardial infarction (MI): β-blocker, ACE inhibitor, aldosterone antagonist


[image: image] Other disease-specific indications



[image: image] Migraines: β-blockers, calcium channel antagonists



[image: image] Benign prostatic hypertrophy: α-blockers



[image: image] Essential tremor: β-blockers



[image: image] Hyperthyroidism: β-blockers


[image: image] Contraindications to certain antihypertensives



[image: image] Pregnancy: Avoid ACE inhibitors and ARBs (absolute contraindication)




[image: image] Asthma, chronic obstructive pulmonary disease (COPD), peripheral vascular disease: caution with β-blockers



[image: image] Gout: avoid or minimize dose of diuretics



[image: image] First or second degree heart block: avoid β-blockers, verapamil, or diltiazem





[image: image] Treatment of hypertensive urgency and emergency



[image: image] Hypertensive urgency (severely elevated BP without acutely progressive end-organ damage):



[image: image] Gradual control of BP using oral agents and outpatient follow-up is appropriate



[image: image] Short-acting nifedipine or clonidine is not indicated



[image: image] Hypertensive emergency (severely elevated BP with acutely progressive end-organ damage):



[image: image] BP must be brought down immediately via admission to an intensive care unit and administration of intravenous medication



[image: image] Intravenous medication is used for rapid effect and ability to titrate (Table 2-8)



[image: image] Initial goal is to lower mean arterial BP by approximately 25%, but not more, within 2 hours




[image: image] Subsequent goal is to lower BP to approximately 160/100 mm Hg over next 2 to 24 hours (reduce BP further as tolerated for aortic dissection)





TABLE 2-5 Initial Management of Blood Pressure






	INITIAL BP (mm Hg)

	Recommended Follow-up






	Systolic

	Diastolic






	<120

	<80

	Recheck in 2 yr






	120–139

	80–89

	Recheck in 1 yr*







	140–159

	90–99

	Confirm within 2 mo*







	160–179

	100–109

	Evaluate or refer within 1 mo






	≥180

	≥110

	Evaluate and treat immediately or within 1 wk, depending on clinical situation and complications







* Provide advice about lifestyle modification.


Adapted from The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: Hypertension, JAMA 42:1206, 2003.




TABLE 2-6 Treatment Recommendations by Risk Group


[image: image]






TABLE 2-7 Antihypertensive Agents


[image: image]







[image: image]

FIGURE 2-3 Hypertension treatment algorithm. (ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BB, β-blocker; CCB, calcium channel blocker.)




TABLE 2-8 Drugs Used in Treatment of Hypertensive Emergency






	Drug

	Indication

	Precaution






	Nitroprusside

	Most emergencies

	Thiocyanate toxicity






	Nitroglycerin

	Angina, MI

	Headache, tolerance






	Nicardipine

	Most emergencies

	Tachycardia






	Labetalol

	Most emergencies

	CHF, bradycardia






	Fenoldopam

	Most emergencies

	Tachycardia






	Enalaprilat

	CHF

	Rapid, unpredictable BP drop






	Esmolol

	Perioperative, aortic dissection

	Nausea







BP, blood pressure; CHF, congestive heart failure; MI, myocardial infarction.









Prevention







[image: image] Patients with prehypertension (BP <140/90 mm Hg and >120/80 mm Hg) should be provided counseling for lifestyle modification to decrease their risk of progression to hypertension













REVIEW QUESTIONS




For review questions, please go to www.expertconsult.com.
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Chapter 3 Lipid Disorders




Lori M. Tam, MD, Andrew P. Defilippis, MD, MSc, Roger S. Blumenthal, MD





Lipid disorders (dyslipidemias) are important risk factors for the development of atherosclerotic vascular disease. Many of the disorders result from both genetic and environmental factors. The Adult Treatment Panel III report and 2004 modification of the treatment algorithm summarize guidelines for cholesterol testing and management and provide a useful resource for clinicians.









Basic Information







[image: image] Cholesterol



[image: image] Involved in vital functions such as cell membrane biogenesis, steroid synthesis, and bile acid formation



[image: image] Liver is the primary producer of endogenous cholesterol and the main processor of dietary cholesterol



[image: image] Cholesterol is produced when 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) is converted to mevalonic acid by HMG-CoA reductase


[image: image] Lipoproteins



[image: image] Spherical complexes of lipid core and outer protein monolayer that transport lipids such as cholesterol and triglyceride in the circulation



[image: image] Most common classification divides lipoprotein particles according to increasing density; a patient’s cholesterol levels are most commonly expressed as the concentration of cholesterol in each of the individual lipoprotein particle groups as follows:



[image: image] Chylomicrons



[image: image] Very-low-density lipoprotein (VLDL)



[image: image] Intermediate-density lipoprotein (IDL)



[image: image] Low-density lipoprotein (LDL)



[image: image] High-density lipoprotein (HDL)


[image: image] Chylomicrons



[image: image] Intestinal triglyceride-rich lipoproteins responsible for transporting dietary fat and cholesterol to the body



[image: image] Synthesized by the intestinal epithelial cells from fatty acids



[image: image] Increased fat consumption during meals leads to increased chylomicrons in the blood



[image: image] Lipoprotein lipase hydrolyzes free fatty acids from chylomicrons, leaving chylomicron remnants


[image: image] VLDL



[image: image] Synthesized in the liver from free fatty acids obtained from chylomicron catabolism (dietary fat) and from endogenously produced triglycerides (generated from excess dietary protein and carbohydrate)



[image: image] Hydrolyzed by lipoprotein lipase and converted to smaller particles (IDL) and then into LDL


[image: image] LDL



[image: image] Principal cholesterol-containing lipoprotein and a major atherogenic lipoprotein




[image: image] Approximately 25% of LDL is cleared by the peripheral tissues



[image: image] Approximately 75% of LDL is returned to the liver, primarily via the LDL receptors



[image: image] LDL receptor expression by hepatic cells regulates cholesterol homeostasis



[image: image] Decreased level of cholesterol in hepatocytes leads to an increase in LDL receptor density, causing a greater clearance of LDL



[image: image] Increased dietary saturated fatty acids decrease the production of hepatic LDL receptors, which can contribute to hypercholesterolemia



[image: image] Dietary cholesterol inhibits the production of endogenous cholesterol, but once endogenous cholesterol production is fully suppressed, additional dietary cholesterol may result in increased serum cholesterol


[image: image] HDL



[image: image] Small lipoprotein that participates in reverse cholesterol transport from the arteries back to the liver



[image: image] Levels are generally inversely associated with the risk of atherosclerotic vascular disease



[image: image] Apolipoproteins



[image: image] Major structural protein components of lipoproteins embedded in the surface monolayer



[image: image] Affect the metabolism of lipoproteins by activating enzymes and aiding receptor-mediated processes



[image: image] Are divided into five classes (apo A–apo E)



[image: image] apo A–containing lipoproteins are associated with a reduction in atherosclerosis



[image: image] apo B–containing lipoproteins are associated with an increased risk of atherosclerosis


[image: image] Lipoprotein(a) [Lp(a)]



[image: image] Assembled from an LDL particle and apolipoprotein (a) [apo(a)]



[image: image] Elevated levels of Lp(a) are associated with an increased risk of vascular disease












Clinical Presentation







[image: image] Many patients are asymptomatic until coronary heart disease (CHD) develops


[image: image] Physical signs



[image: image] Minority of patients with lipid disorders have physical signs that suggest a diagnosis (Table 3-1 and Figs. 3-1 and 3-2)



[image: image] Tendinous xanthomas



[image: image] Nontender, firm nodules that appear on the extensor surfaces of various tendons, including Achilles tendon, extensor tendons of the hands, patellar tendons



[image: image] More prominent as subjects age







[image: image] Xanthelasma (palpebral xanthomas)



[image: image] Soft, off-white plaques



[image: image] Originate near the eyelids



[image: image] Corneal arcus (arcus senilis)



[image: image] Arcus is composed of cholesterol ester deposited in the peripheral cornea



[image: image] Appears as a normal variant in white patients older than 40 years but a sign of hypercholesterolemia in white adults younger than 40 years



[image: image] Tuberous xanthomas



[image: image] Raised, yellowish nodules about 0.5 to 1 cm in diameter



[image: image] Found in areas of pressure such as elbows and knees



[image: image] Lipemia retinalis



[image: image] Pink discoloration of the retinal vessels



[image: image] May be seen on funduscopic examination



[image: image] Eruptive xanthomas



[image: image] Small, light yellow papules on a reddish base



[image: image] May be present on arms, thighs, and buttocks







TABLE 3-1 Characteristics of Various Lipid Disorders


[image: image]







[image: image]

FIGURE 3-1 Physical findings of hyperlipidemia. A, Xanthelasma. B, Lipemia retinalis. C, Achilles tendon xanthomas. Note the marked thickening of the tendons. D, Tendon xanthomas. E, Tuberous xanthomas. F, Palmar xanthomas. G, Eruptive xanthomas.


(A and B courtesy of Dr. Mark Dresner and Hospital Practice [May 1990, p 15]. C to F courtesy of Dr. Tom Bersot. G, Courtesy of Dr. Alan Chait. From Larsen PR, Kronenberg HM, Melmed S, et al: Williams textbook of endocrinology, ed 10, Philadelphia, WB Saunders, 2003, Fig. 34-26.)








[image: image]

FIGURE 3-2 Corneal arcus (arcus senilis).


Corneal arcus in an elderly man.


(From Yanoff M, Fine BS: Ocular pathology, ed 5, St. Louis, Mosby, 2002, Fig. 60-4.)












Diagnosis and Evaluation







[image: image] Phenotyping—describing the clinical lipid profile



[image: image] Often classified into types I through V based on levels of LDL and VLDL



[image: image] Several familial (hereditary) forms of primary hyperlipidemia exist (see Table 3-1)



[image: image] Many patients have primary idiopathic hyperlipidemia



[image: image] Secondary dyslipidemia (caused by a concomitant disorder)



[image: image] Sedentary lifestyle with caloric excess and excessive consumption of saturated and trans–fatty acids and the lack of consumption of foods rich in fiber and nutrients (fruits, vegetables, whole grains) and mono- and polyunsaturated fatty acids (fish, nuts, seeds, olive and canola oil) is by far the most common cause of dyslipidemia in industrialized countries, but other causes need to be considered in all patients



[image: image] Elevated LDL differential diagnosis: hypothyroidism, chronic liver disease, cholestasis, nephrotic syndrome



[image: image] Hypertriglyceridemia differential diagnosis: alcohol consumption, obesity, pregnancy, diabetes mellitus, hypothyroidism, chronic renal failure, medications (nonselective β-blockers, high-dose diuretics, oral estrogen replacement therapy, oral contraceptives)




[image: image] Low HDL differential diagnosis: smoking, diabetes mellitus, obesity, sedentary lifestyle, hypertriglyceridemia, medications (progestins, anabolic steroids, corticosteroids)



[image: image] Type B pattern



[image: image] Apolipoprotein B measurement numerically greater than the LDL, indicating the presence of small, dense atherogenic particles



[image: image] These patients often have impaired fibrinolysis, endothelial dysfunction, and an accelerated progression of atherosclerotic vascular disease



[image: image] This pattern is typical of the metabolic syndrome


[image: image] CHD risk assessment



[image: image] Adults age 20 years or older should have fasting lipoprotein analysis (total cholesterol [TC], LDL, HDL, and triglycerides) at least once every 5 years




[image: image] In nonfasting sample, only the values for TC, HDL, and non-HDL cholesterol are generally accurate




[image: image] Adult Treatment Panel III (ATP III) guidelines suggest the intensity of risk reduction therapy; should be adjusted to a person’s absolute risk of developing CHD



[image: image] ATP III classification (Table 3-2)


[image: image] Risk categories, Framingham Risk Score (FRS), and LDL goals



[image: image] ATP III recommends assessment of the CHD risk status of a person without CHD or other forms of atherosclerotic vascular disease



[image: image] Assess number of risk factors for heart disease (Box 3-1)




[image: image] If two or more risk factors are present, estimate 10-year risk of myocardial infarction (MI) or CHD death, then determine LDL goals (Table 3-3)




[image: image] Ten-year risk assessment uses revised FRS with risk factors of age, TC, HDL, blood pressure, and cigarette smoking (details in ATP III guidelines)



[image: image] Zero to 1 risk factor




[image: image] Minimal LDL goal of less than 160 mg/dL




[image: image] Patients typically have a 10-year risk of CHD less than 10%



[image: image] Two or more risk factors



[image: image] 10-year CHD risk less than 10%


[image: image] LDL goal of less than 130 mg/dL



[image: image] 10-year CHD risk 10% to 20%


[image: image] LDL goal of less than 130 mg/dL with optional goal of less than 100 mg/dL



[image: image] Optional LDL goal of less than 100 mg/dL should be strongly considered for patients in this risk category with more than two risk factors, severe risk factors (e.g., significant family history of CHD), advanced age, elevated triglyceride with elevated non-HDL cholesterol and low HDL, or the metabolic syndrome



[image: image] Emerging risk factors may also be considered (electron beam computed tomography [EBCT] or multidetector computed tomography [MDCT] showing high coronary calcium burden [>75th percentile for age and sex] or high-sensitivity C-reactive protein (hs-CRP) >2 mg/L)







[image: image] Known CHD (MI or >50% stenosis by angiography) and CHD equivalents



[image: image] CHD equivalents refer to a risk for major coronary events equal to that of established CHD (>20% per 10 years of developing CHD death or nonfatal MI), and include


[image: image] Other forms of atherosclerotic disease



[image: image] Peripheral arterial disease



[image: image] Abdominal aortic aneurysm



[image: image] Carotid artery disease—transient ischemic attack or stroke of carotid origin or greater than 50% obstruction of a carotid artery



[image: image] Diabetes


[image: image] Confers a high risk of new CHD events within 10 years



[image: image] Diabetic patients who experience an MI have a significantly worse prognosis than nondiabetics of similar age



[image: image] Multiple risk factors that confer a greater than 20% 10-year risk for CHD





[image: image] Metabolic syndrome (Table 3-4)



[image: image] A condition associated with a constellation of factors related to insulin resistance, including




[image: image] Abdominal obesity




[image: image] Atherogenic/type B dyslipidemia (low HDL, elevated triglycerides, small LDL particles)




[image: image] Increased blood pressure




[image: image] Glucose intolerance




[image: image] Prothrombotic and proinflammatory states




[image: image] The abnormal findings in the metabolic syndrome are secondary targets of risk-reduction therapy



[image: image] Metabolic syndrome may be considered a “prediabetic” state, increasing CHD risk



[image: image] Fulfillment of diagnostic criteria may warrant reevaluation of a person’s ATP III risk classification



[image: image] Lifestyle modification is initial, primary therapy for persons with metabolic syndrome


[image: image] Limitations of Framingham-based ATP III risk categorization



[image: image] Although clinically valuable, the FRS may underestimate a person’s true atherosclerotic vascular disease risk, especially for women (this includes risk for angina requiring revascularization, stroke, and congestive heart failure)




[image: image] Based on published guidelines, it is difficult for women to qualify for statin and aspirin therapy (i.e., FRS ≥10% over 10 years)



[image: image] Women are less likely than men to present with an MI as the initial manifestation of cardiovascular disease



[image: image] The latest American Heart Association (AHA) Prevention Guidelines in women suggests using a cardiovascular disease (CVD) (MI/CHF/cerebrovascular accident [CVA] and peripheral artery disease [PAD]) risk ≥10% to designate higher risk status given the higher prevalence of CVA in women



[image: image] Several factors not considered by the FRS should be considered to reassess and refine CHD risk prediction



[image: image] Is there a family history of premature cardiovascular disease?



[image: image] Diagnosis of the metabolic syndrome, in particular, those with elevated triglycerides, increased waist circumference, and sedentary lifestyle



[image: image] Extent of smoking history


[image: image] Emerging risk factors



[image: image] An elevated hs-CRP above 2 mg/dL is generally associated with a doubling of predicted relative risk



[image: image] Consider measuring hs-CRP or coronary calcium burden (EBCT or MDCT) if FRS 10-year risk is 6 to 20% to refine intensity of risk-factor reduction


[image: image] Screening in asymptomatic adults (Class IIa recommendations)



[image: image] Measurement of coronary artery calcium is reasonable for cardiovascular risk assessment in asymptomatic patients at intermediate risk (10–20% 10-year risk).




[image: image] Measurement of hs-CRP may be reasonable for cardiovascular risk assessment in intermediate-risk men ≤50 years of age or women ≤60 years of age.



[image: image] Measurement of hs-CRP can be considered to help select patients for statin therapy in men greater than 50 years of age or women greater than 60 years of age with LDL less than 130 mg/dL who are not on lipid-lowering, hormone replacement, or immunosuppressant therapy; without clinical CHD, diabetes, chronic kidney disease, severe inflammatory conditions, or contraindications to statins



[image: image] Measurement of carotid artery intimal-medial thickness is reasonable for cardiovascular risk assessment in intermediate-risk asymptomatic patients. The test should be performed in compliance with published recommendations on required equipment, technical approach, and operator training and experience to achieve high-quality results.



[image: image] Measurement of lipoproteins, apolipoproteins, and particle size and density is not recommended in asymptomatic patients, with an exception for patients with metabolic syndrome to assess the adequacy of lipid-lowering therapy (goal apo B level is <90)





TABLE 3-2 Adult Treatment Panel III Classification of LDL, Total, and HDL (mg/dL)






	LDL

	 






	  <100

	Optimal






	  100–129

	Near or above optimal






	  130–159

	Borderline high






	  160–189

	High






	  ≥190

	Very high






	Total Cholesterol

	 






	  <200

	Desirable






	  200–239

	Borderline high






	  ≥240

	High






	HDL

	 






	  <40

	Low






	  ≥60

	High







HDL, high-density lipoprotein; LDL, low-density lipoprotein.





BOX 3-1 Major Risk Factors (Exclusive of LDL) That Modify LDL Goals







Cigarette smoking


Hypertension (BP ≥140/90 mm Hg or prescription of an antihypertensive medication)


Low HDL (≤40 mg/dL)


Family history of premature CHD (CHD in father, brother, or son <55 yr of age; CHD in mother, sister, or daughter <65 yr of age)


Age (men ≥45 yr; women ≥55 yr)


An HDL ≥60 mg/dL is a negative risk factor, and its presence removes one risk factor from the total count





BP, blood pressure; CHD, coronary heart disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein.





TABLE 3-3 LDL Goals and Cutpoints for Drug Therapy






	Risk Category

	LDL Goal

	LDL Level at Which to Consider Drug Therapy






	CHD or CHD risk equivalents

	<100 mg/dL (Optional: <70 mg/dL)

	≥100 mg/dL (>70 mg/dL: consider treatment)






	2 or more risk factors

	<130 mg/dL (Optional: <100 mg/dL)

	10-year risk of 10–20%: ≥130 mg/dL (≥100 mg/dL: consider treatment)
10-year risk of <10%: ≥160 mg/dL






	0–1 risk factor

	<160 mg/dL

	≥190 mg/dL (160–189 mg/dL: drug therapy optional)







CHD, coronary heart disease; LDL, low-density lipoprotein.


Adapted from Grundy SM, Cleeman JL, Merz CN, et al: Implications of recent clinical trials for the National Cholesterol Education Program Adult Treatment Panel III guidelines, Circulation 110:227–239, 2004.


TABLE 3-4 Clinical Identification of the Metabolic Syndrome*






	Risk Factor

	Defining Level






	Abdominal obesity (waist circumference)

	 






	  In men

	>40 inches






	  In women

	>35 inches






	Triglycerides

	≥150 mg/dL






	HDL

	 






	  In men

	<40 mg/dL






	  In women

	<50 mg/dL






	Blood pressure

	≥130/85 mm Hg






	Fasting glucose

	≥100 mg/dL







HDL, high-density lipoprotein.


* Three or more risk factors are required for the diagnosis.









Treatment







[image: image] Lifestyle modification is the cornerstone of lipid management



[image: image] Therapeutic lifestyle changes



[image: image] Weight reduction if overweight



[image: image] Increased physical activity


[image: image] Daily energy expenditure should include at least moderately brisk physical activity, contributing at least 200 kcal/day



[image: image] Brisk aerobic activity should be undertaken for at least 30 minutes, three to four times per week (>10,000 steps per day)






[image: image] Implement a diet that is rich in fruits, vegetables, whole grains, fish, lean meats; and low saturated fat or nonfat dairy products and low in simple carbohydrates, sugars, trans and saturated fatty acids


[image: image] Recommended intake of saturated fat less than 7% of total calories, and recommended cholesterol intake less than 200 mg/day



[image: image] Majority of carbohydrates should be from foods rich in complex carbohydrates such as whole grains, fruits, and vegetables





[image: image] For primary prevention: Consume fish (preferably fatty fish) a minimum of twice per week and include foods and oils rich in alpha-linolenic acid in the diet



[image: image] For secondary prevention: Consume approximately 1 g of eicosapentaenoic acid (EPA) + docosahexaenoic acid (DHA) every day, preferably from fatty fish



[image: image] EPA + DHA (fish oil) supplements could be considered in consultation with a physician


[image: image] Pharmacologic options



[image: image] Statins



[image: image] Cholesterol is produced when HMG-CoA is converted into mevalonic acid by HMG-CoA reductase



[image: image] Statins work by inhibiting this conversion and by promoting up-regulation of LDL receptors on the surface of hepatocytes



[image: image] Options: atorvastatin, fluvastatin, lovastatin, pravastatin, simvastatin, rosuvastatin, pitavastatin



[image: image] Lower LDL by 20% to 60% (more than most other agents)




[image: image] Raise HDL by 5% to 15%



[image: image] Lower triglyceride levels by 10% to 35%



[image: image] Statins have been shown to decrease total mortality rates, decrease CHD events, slow progression of CHD, and decrease recurrent episodes of unstable angina requiring hospitalization




[image: image] Side effects: Myositis and increased liver enzymes occur less than 3% of the time and often resolve without intervention or dose reduction



[image: image] Myalgias are a more common side effect in statin- than placebo-treated patients (5–10%); the frequency depends on a person’s age and the number of and type of concomitant medications



[image: image] Beware of increased incidence of rhabdomyolysis (very rare at <1% but potentially fatal), especially when used in combination with gemfibrozil and macrolide antibiotics



[image: image] Lipid and hepatic profiles should be repeated 6 to 12 weeks after initiation or dose titration


[image: image] Once goals achieved, lipid and hepatic profiles should generally be checked about every 12 months








[image: image] Ezetimibe



[image: image] Inhibits cholesterol absorption at the brush border of the small intestine



[image: image] Decreases delivery of cholesterol to the liver, reducing hepatic stores and increasing hepatic uptake from the blood



[image: image] Lowers LDL by 15% to 25%



[image: image] May be given as monotherapy or in conjunction with a statin to lower LDL cholesterol



[image: image] Side effects: abdominal and back pain, diarrhea, fatigue



[image: image] Not yet proven to reduce CVD events, and it has shown variable effects on carotid intimal-medial thickness in trials



[image: image] Resins (cholestyramine, colestipol, colesevelam)



[image: image] Also known as bile acid sequestrants



[image: image] Lower LDL by 10% to 25%, depending on the dose and agent used



[image: image] Work synergistically with statins



[image: image] Some types of resins decrease the absorption of other drugs



[image: image] Resins may raise triglycerides



[image: image] Side effects: gastrointestinal symptoms (bloating, cramping, flatulence)



[image: image] Small but statistically significant reduction in CVD events as monotherapy



[image: image] Nicotinic acid (niacin)



[image: image] Lowers LDL by 5% to 25%



[image: image] Raises HDL by 15% to 35% (more than most other agents)




[image: image] Lowers triglyceride levels by 20% to 40%



[image: image] Extended-release niacin has been shown to slow progression of carotid intimal-medial thickness, but no data yet on clinical events to show benefit of statin + niacin vs. niacin alone



[image: image] Side effects: flushing, hyperuricemia, hyperglycemia (in high doses), gastrointestinal distress, and hepatotoxicity


[image: image] Flushing may be ameliorated by premedication with aspirin



[image: image] Modest long-term decrease in mortality rates in patients following MI



[image: image] Fibrates (gemfibrozil, fenofibrate)



[image: image] Lower triglycerides by 25% to 50% (more than most other agents)




[image: image] Raise HDL by 10% to 20%



[image: image] Lower LDL by 5% to 20%



[image: image] Persons with type 2 diabetes: Reduce CHD events, but do not reduce CHD mortality rate


[image: image] Effects on triglycerides and HDL useful in managing atherogenic dyslipidemia seen in diabetes



[image: image] Should not be used as a substitute for statins in the lowering of LDL (for which decreased mortality rates have been observed)



[image: image] Side effects: dyspepsia, myalgias, and gallstones



[image: image] No proven benefit to adding fibrates to statin therapy in patients with diabetes who do not have high triglycerides












Approach to the Patient


Figure 3-3 illustrates a management algorithm for LDL.




[image: image] Measurement of lipids



[image: image] Fasting lipid profile beginning at age 20 years



[image: image] If nonfasting, only TC and HDL values are accurate



[image: image] If normal, repeat measurement in 5 years



[image: image] If abnormal, pursue appropriate therapy



[image: image] All patients hospitalized for a suggested coronary event should have lipid profile within 24 hours




[image: image] Emerging risk factors not routinely measured: Lp(a), hs-CRP, apo B, LDL particle number, prothrombotic and proinflammatory factors


[image: image] Drug therapy to achieve LDL goals:



[image: image] Goals and LDL levels at which to consider therapy are per updated ATP III guidelines (see Table 3-3)



[image: image] LDL goal of less than 100 mg/dL with optional goal of less than 70 mg/dL for CHD and CHD equivalents




[image: image] This optional LDL goal of less than 70 mg/dL should be considered for very high-risk patients, which includes patients with established CHD and other severe risk factors such as diabetes, the metabolic syndrome, or resistant hypertension



[image: image] Trial of diet therapy for 4 to 6 months is reasonable first-line therapy in most patients with moderately elevated LDL and no known atherosclerotic vascular disease



[image: image] If not successful, statins are often first-line choice



[image: image] If LDL goal not achieved, a higher dose of the medication or an additional type of medication should be considered



[image: image] Ezetimibe, fibrates, niacin, and resins may be considered for combination therapy


[image: image] Management of triglyceride disorders



[image: image] Classification



[image: image] Normal triglycerides: less than 150 mg/dL



[image: image] Borderline high: 150 to 199 mg/dL



[image: image] High: 200 to 499 mg/dL



[image: image] Very high: greater than 500 mg/dL



[image: image] Triglyceride levels above 150 mg/dL are associated with smaller, denser LDL particles



[image: image] Weight reduction, increased physical activity, and decreased alcohol intake (if relevant) are important lifestyle modifications



[image: image] Ingestion of omega-3 fatty acids can be beneficial



[image: image] When triglyceride levels are greater than 500 mg/dL, a fibrate is often the preferred initial drug choice



[image: image] The sum of LDL plus VLDL cholesterol is termed non-HDL cholesterol and represents the majority of atherogenic (apo B) lipoproteins in the serum



[image: image] Is a secondary target of therapy in persons with high triglycerides



[image: image] Measured as “TC minus HDL”



[image: image] Goal for non-HDL in person with high triglycerides is 30 mg/dL higher than for LDL, in that a VLDL less than 30 mg/dL is normal (Table 3-5)




[image: image] The non-HDL can be lowered by lifestyle changes, as well as through more aggressive drug therapy to lower triglycerides and/or LDL


[image: image] Management of low HDL



[image: image] Exercise may raise HDL



[image: image] Nicotinic acid is the most effective drug for raising HDL




[image: image] Certain statins may be somewhat more effective than others in raising HDL








[image: image]

FIGURE 3-3 Approach to the patient. (CHD, coronary heart disease; FRS, Framingham Risk Score; LDL, low-density lipoprotein; Opt., optional.)




TABLE 3-5 Comparision of LDL and Non-HDL Goals for Three Risk Categories






	Risk Category

	LDL-C Goal (mg/dL)

	TC minus HDL-C Goal (mg/dL)






	CHD and CHD risk equivalent

	<100 (Optional: <70)

	<130 (<100)






	2+ risk factors and 10-year risk ≤20%

	<130 (Optional: <100)

	<160 (<130)






	0–1 risk factor

	<160

	<190







CHD, coronary heart disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TC, total cholesterol.
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Chapter 4 Coronary Artery Disease




Vishal C. Mehra, MD, PhD, Ilan S. Wittstein, MD





In the United States, over 12 million people suffer from coronary artery disease (CAD), and the cost of caring for these patients is over $120 billion per year. Despite great advances in treatment, CAD remains the leading cause of death for both men and women in the United States, with approximately 1 million people dying from it each year; roughly 25% of these deaths occur suddenly.






Chronic Coronary Artery Disease






Basic Information







[image: image] Atherogenesis



[image: image] The endothelial cells lining the coronary arteries have two major roles



[image: image] Regulation of vascular tone by vasodilation (e.g., nitric oxide) and vasoconstriction (e.g., endothelin, angiotensin-converting enzyme [ACE])



[image: image] Prevention of intravascular thrombosis (e.g., prostacyclin, plasminogen)



[image: image] Numerous insults can impair normal endothelial function



[image: image] Insults can be hemodynamic (e.g., shear stress, hypertension); chemical (e.g., low-density lipoprotein [LDL], modified LDL, homocysteine); or even biologic (e.g., viruses, bacteria, immune complexes)



[image: image] Insults can affect both epicardial vessels and microvessels



[image: image] Atherosclerotic plaque formation



[image: image] Begins with interruption of endothelial cell integrity



[image: image] Leukocytes, mostly macrophages, are attracted to the site of injury, where they collect lipids and coalesce to form the soft lipid core of a growing plaque



[image: image] Earliest lesion of atherosclerosis is the fatty streak, made up mostly of lipid-laden macrophages containing cholesterol ester droplets



[image: image] Chemoattractants (e.g., platelet-derived growth factor) cause smooth muscle cells to migrate to the site of the atheroma, where they produce collagen and fibrous tissue that contribute to plaque formation



[image: image] The atherosclerotic plaque is covered by a layer of connective tissue called the fibrous cap



[image: image] Most acute coronary syndromes (ACSs) occur when the fibrous cap ruptures, leading to thrombus formation (see the later section on Acute Coronary Syndromes)



[image: image] It is the characteristics of a plaque, not its size, that determine its vulnerability; a large, fibrotic plaque with a thick cap is often more stable and less prone to rupture than a small plaque with a soft lipid core and a thin fibrous cap



[image: image] Pathophysiology of chronic CAD or chronic stable angina



[image: image] Fundamental problem is an imbalance between myocardial oxygen supply and demand




[image: image] Symptoms occur during periods of exercise or stress when increased myocardial oxygen demand (e.g., from an increase in heart rate, contractility, afterload, or wall stress) is inadequately met because of impaired coronary blood flow



[image: image] Insufficient coronary flow can occur in one of two major ways:



[image: image] Impaired from stenotic plaque



[image: image] Impaired flow in the absence of severe luminal narrowing because of inadequate coronary flow reserve due to endothelial dysfunction (i.e., insufficient vasodilatory response during exercise)












Clinical Presentation







[image: image] Risk factors for coronary atherosclerosis (Table 4-1)


[image: image] Special considerations



[image: image] A low high-density lipoprotein (HDL) level is an independent risk factor for CAD (see Chapter 3)




[image: image] Small, dense LDL has the lowest affinity for the LDL receptor and is therefore cleared to the least degree from plasma by the liver; it may be the most atherogenic type of LDL




[image: image] Fenofibrate is probably best treatment



[image: image] Homocystinuria is a rare homozygous genetic disorder of impaired homocysteine metabolism that results in severe premature atherosclerosis



[image: image] The heterozygous form has a 1% to 2% prevalence and may account for up to 30% of cases of premature atherosclerosis



[image: image] Though elevated homocysteine levels are associated with increased vascular events, moderate reduction in homocysteine levels by treating with folate, vitamin B6, and vitamin B12 did not reduce the risk of myocardial infarction (MI) or death in a large clinical trial



[image: image] Lipoprotein(a) [Lp(a)] is an LDL particle that contains the large glycoprotein apoprotein (a); it has a higher density than LDL and is more atherogenic



[image: image] Higher levels have been associated with increased CAD




[image: image] Niacin, estrogen, fenofibrate, and benzafibrate all reduce Lp(a) levels



[image: image] One should screen for Lp(a) when statin therapy does not lower LDL



[image: image] Elevated C-reactive protein (CRP) and fibrinogen levels are associated with an increased risk of MI; it is unclear whether they cause CAD or are simply markers of an associated inflammatory process



[image: image] Chlamydia pneumoniae has been isolated from atheromas and may contribute to plaque inflammation. In a recent randomized clinical trial, however, patients hospitalized with an ACS who received long-term treatment with the antibiotic gatifloxacin had no reduction in cardiovascular events.


[image: image] Clinical symptoms



[image: image] Symptoms typically occur during physical exertion and gradually resolve with cessation of the exercise



[image: image] Symptoms can also be elicited by conditions that stress the system and increase oxygen demand (e.g., anemia, fever, sepsis, thyrotoxicosis)



[image: image] Typical symptoms include substernal chest pressure or burning and are less commonly characterized by sharp pain



[image: image] May radiate to the upper extremities (left arm more often than right arm), neck, jaw, or face



[image: image] May be accompanied by dyspnea, diaphoresis



[image: image] Symptoms may be atypical, particularly in women, diabetics, and the elderly





TABLE 4-1 Risk Factors for Coronary Artery Disease (CAD)






	Strong Epidemiologic Evidence

	Moderate Epidemiologic Evidence

	Association with CAD






	Older age
Male
Postmenopausal
Elevated LDL
Low HDL
Cigarette smoking
Hypertension
Diabetes mellitus
Obesity or sedentary lifestyle
Family history of early CAD

	High triglycerides
Small dense LDL
Elevated homocysteine
Stress or depression
Inflammatory markers (C-reactive protein, fibrinogen)

	Lipoprotein(a)
Chlamydia pneumoniae








HDL, high-density lipoprotein; LDL, low-density lipoprotein.









Diagnosis and Evaluation







[image: image] The Framingham Risk Score



[image: image] Scoring system used to calculate a patient’s risk of coronary events




[image: image] Uses the following risk factors to assess cumuluative risk: age, smoking status, systolic blood pressure, treatment for hypertension, total cholesterol, and HDL cholesterol



[image: image] The cumulative score classifies the patients:



[image: image] Low risk (<10% coronary heart disease [CHD] risk at 10 years)



[image: image] Intermediate risk (10–20% risk of coronary event at 10 years)



[image: image] High rish (>20% risk of coronary event at 10 years)


[image: image] Resting electrocardiogram (ECG)



[image: image] Approximately 50% of patients with chronic stable angina have a normal resting ECG



[image: image] The presence of Q waves and conduction system abnormalities (e.g., left bundle branch block [LBBB], left anterior fascicular block) increases the likelihood of having underlying CAD


[image: image] Stress tests



[image: image] Rationale



[image: image] Because stress tests can yield both false-negative and false-positive results (the sensitivity of an exercise treadmill test is around 70%, the specificity around 80%), the presence of CAD can never be definitively ruled in or out through stress testing alone



[image: image] A better rationale for performing a stress test is to risk-stratify the patient: Use the information obtained from the test to determine the patient’s risk for future cardiovascular events and death (see the following examples)




[image: image] Pretest probability



[image: image] Refers to the prevalence of CAD in the population being tested (i.e., the likelihood that the patient has CAD)



[image: image] The likelihood of a patient having CAD increases with age, with having other coronary risk factors, and with a history that is typical of exertional angina



[image: image] The clinician should be able to determine from history and physical examination alone whether a patient has a low, medium, or high pretest probability of CAD



[image: image] Example: A 25-year-old woman with atypical symptoms and no risk factors for CAD has a very low pretest probability



[image: image] Example: A 75-year-old man with exertional angina and a history of hypertension (HTN), diabetes mellitus (DM), high cholesterol, and cigarette use has a high pretest probability



[image: image] Considering pretest probability will help interpret a patient’s stress test results



[image: image] Example 1: A healthy 25-year-old woman presents with atypical symptoms of chest pain and no CAD risk factors. She exercises for 15 minutes on a Bruce protocol and has no symptoms, but her ECG shows 1- to 2-mm ST-segment depression, and the test is read as positive.



[image: image] Interpretation: This patient has a low pretest probability, and at her age, with atypical symptoms and no risk factors, it is extremely unlikely that she has CAD. This is reinforced by her high treadmill performance without symptoms. The ECG changes almost certainly represent a false positive.



[image: image] Example 2: For the past several months, a 75-year-old man with DM, HTN, and high cholesterol has been having substernal chest pain when he walks up a hill. His symptoms resolve quickly with rest. On a treadmill, he exercises for 6 minutes on a Bruce protocol and develops chest pain at peak exercise. The ECG shows only nonspecific changes, and the test is read as negative.




[image: image] Interpretation: This man is elderly, has a classic story for exertional angina, and has several major risk factors. His pretest probability is very high, and it is almost a certainty that he has CAD. The stress test is likely a false negative.






[image: image] Stress tests add little diagnostic information in patients with either high or low pretest probabilities for CAD




[image: image] Stress tests are most useful for diagnosing CAD in patients with intermediate pretest probability




[image: image] Determining risk with stress testing



[image: image] Stress test results should be categorized as



[image: image] Inadequate



[image: image] Negative



[image: image] Positive—low risk



[image: image] Positive—high risk



[image: image] Features of a stress test that make it high risk (Box 4-1)



[image: image] Duke Treadmill Score



[image: image] A scoring system that can be used to assess long-term risk



[image: image] (Duration of exercise in minutes) − (5 × maximal ST-segment deviation in mm) − (4 × treadmill angina index)



[image: image] Treadmill angina index: 0 = no symptoms, 1 = angina that does not limit exercise, 2 = angina that limits exercise



[image: image] Score: Less than −10: 79% 4-year survival; −10 to +4: 95% 4-year survival; +5 or greater: greater than 99% 4-year survival



[image: image] Patients with positive stress tests who have no high-risk features are often best treated medically




[image: image] Positive tests with high-risk features suggest higher-risk coronary anatomy (e.g., left main disease, proximal left anterior descending [LAD] artery disease, three-vessel disease); the best approach here is often cardiac catheterization with the ultimate goal of revascularization




[image: image] Types of stress tests (Table 4-2)



[image: image] To decide which stress test is best for a given patient, the clinician must ask two questions:



1. Can the patient exercise?



[image: image] If yes, a treadmill test is the best choice; allows you to assess your patient’s functional capacity, and several studies have demonstrated a good correlation between how long a patient can exercise on the treadmill and overall long-term survival



[image: image] If the patient cannot exercise (e.g., severe chronic obstructive pulmonary disease [COPD], peripheral vascular disease, arthritis), pharmacologic stress (e.g., persantine, dobutamine) with an accompanying imaging modality is required



2. Does the resting ECG have ST-segment abnormalities?



[image: image] In patients who have baseline ST-segment abnormalities (e.g., left ventricular hypertrophy with strain, paced rhythm, LBBB, ST-segment depression on resting ECG), the ECG alone may not permit an accurate diagnosis of ischemia, and an imaging modality will be required






[image: image] Stress testing is very safe



[image: image] 1 to 2 deaths per 10,000 tests



[image: image] Should be avoided in patients with active symptoms of unstable angina (UA), severe aortic stenosis, possible aortic dissection




[image: image] Pharmacologic testing with dipyridamole should be avoided in patients with severe COPD



[image: image] Noninvasive imaging of coronary arteries



[image: image] Electron beam computed tomography (EBCT)



[image: image] Provides a noninvasive and quantitative assessment of coronary artery calcification



[image: image] Higher coronary artery calcium scores are associated with increased risk of MI and death



[image: image] In asymptomatic patients:


[image: image] High coronary artery calcium scores (>75th percentile for age and sex) suggest extensive atherosclerosis and may help to identify high-risk patients who would benefit from aggressive lipid-lowering therapy



[image: image] Has a very high negative predictive value so it can be used to reliably rule out CAD; a calcium score of 0 is associated with a very low (<1%) risk of coronary events



[image: image] Calcium scoring, when added to the Framingham Risk Score, further risk stratifies patients; its use is recommended in asymptomatic subjects with intermediate Framingham Risk Score (10–20% risk of coronary events in 10 years) to identify subjects who would most benefit from aggressive medical intervention






[image: image] Multidetector row computed tomography (MDCT)




[image: image] Can also measure coronary calcification




[image: image] Improved temporal resolution of these scanners allows for direct coronary artery visualization of a beating heart with little motion artifact



[image: image] MDCT is the most accurate noninvasive modality to diagnose obstructive CAD with a very high negative predictive value (>95%)



[image: image] However, its inability to reliably differentiate between degrees of stenosis greater than 50% makes it more difficult to interpret if it is positive; the positive predictive value is only 60%





[image: image] Coronary angiography



[image: image] Considered the gold standard for the diagnosis of coronary atherosclerosis



[image: image] Three major indications to refer for cardiac catheterization:



[image: image] Failure of medical therapy to relieve symptoms



[image: image] Suggested high-risk coronary anatomy (usually determined by history and stress test)



[image: image] To confirm or exclude CAD








BOX 4-1 Features of a High-Risk Stress Test







Angina or ischemic ECG changes at low workload (<6 min or <4 METS on Bruce protocol)


ST-segment depression >2 mm


ST-segment elevation


ST-segment depression persisting >6 min into recovery period


Exercise-induced hypotension


Ventricular arrhythmias


If thallium or echocardiogram used



Reversible defects in multiple territories



Left ventricular cavity dilation





ECG, electrocardiogram; METS, metabolic equivalents.







TABLE 4-2 Types of Stress Tests


[image: image]











Treatment of Chronic Coronary Disease







[image: image] Address modifiable risk factors (e.g., lipid lowering, cigarette cessation)


[image: image] Correct illnesses that can precipitate or exacerbate angina (e.g., anemia, infection, thyroid disease)


[image: image] Medications that relieve symptoms of angina



[image: image] β-Blockers




[image: image] Reduce myocardial O2 demand by decreasing heart rate, blood pressure (BP), and contractility



[image: image] Considered first-line therapy for symptoms of exertional angina




[image: image] Have not been shown to reduce MI or death in patients with chronic stable angina



[image: image] Nitrates



[image: image] Very good at relieving angina and improving exercise tolerance



[image: image] Major effect comes from venodilation, which decreases preload, thereby decreasing wall stress and O2 demand



[image: image] Contraindicated in patients using sildenafil



[image: image] Calcium channel blockers



[image: image] Considered second-line agents for chronic stable angina



[image: image] Whereas the short-acting dihydropyridines may increase mortality rates in patients with acute ischemic syndromes (see later discussion), long-acting agents can be used safely in patients with chronic stable angina


[image: image] Medications that decrease risk of MI and death



[image: image] Aspirin



[image: image] Reduces risk of MI and death in patients with CAD



[image: image] All patients with CAD should be on aspirin unless there is a clear contraindication




[image: image] Lipid-lowering agents



[image: image] 3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors (statins) reduce risk of MI and death in patients with CAD




[image: image] Gemfibrozil decreases MI and death risk in patients with low HDL levels and normal LDL and triglyceride levels



[image: image] National Cholesterol Education Program (NCEP) guidelines recommend lipid-lowering therapy in patients with CAD to achieve LDL below 100 mg/dL (see Chapter 3)



[image: image] ACE inhibitors



[image: image] Conflicting data: The largest and most recent trial showed no decrease in mortality rate in patients with coronary disease who had good left ventricular (LV) function and no heart failure



[image: image] Clear decrease in mortality rate in patients with CAD who have LV dysfunction and heart failure



[image: image] Revascularization of chronic CAD



[image: image] Three major indications for revascularization




[image: image] Relief of anginal symptoms




[image: image] Prevention of nonfatal cardiac events (e.g., MI, congestive heart failure, ventricular tachycardia)




[image: image] Decrease mortality




[image: image] Two methods of revascularization



[image: image] Percutaneous coronary intervention (PCI)



[image: image] PCI refers to percutaneous transluminal coronary angioplasty (PTCA) plus stent deployment



[image: image] With PTCA, a balloon is used to split the atheromatous plaque and stretch the artery



[image: image] Two classes of stents used:


[image: image] Bare metal stents



[image: image] Drug-eluting stents: Coated with a drug that blocks cell proliferation, thus decreasing restenosis rate





[image: image] Because the drug also inhibits re-endothelialization of the stent, there is an increased risk of in-stent thrombosis



[image: image] To decrease this risk, patients should be on aspirin for life and clopidogrel for at least 1 year following stent placement



[image: image] Major benefits: Highly successful (>90%); decreases the need for bypass surgery



[image: image] When compared to bare metal stents, drug-eluting stents do not provide a survival advantage or reduction in reinfarction rates but do reduce risk of repeat revascularization of the target vessel



[image: image] Bare metal stents are used in patients who cannot tolerate long-term dual antiplatelet therapies



[image: image] Antiplatelet agents commonly used during PCI


[image: image] Aspirin: An irreversible cyclooxygenase inhibitor



[image: image] Clopidogrel: Inhibits adenosine diphosphate (ADP)-mediated platelet activation; helps to prevent acute stent thrombosis; side effects include rash and gastrointestinal (GI) upset; can rarely cause thrombotic thrombocytopenic purpura



[image: image] Prasugrel: Mechanism of action is similar to clopidogrel but has a more rapid onset of action and more effective inhibition of platelet activation; lower rate of death and reinfarction in patients treated with prasugrel compared to clopidogrel but a slightly higher rate of bleeding (risk of bleeding is higher in patients with prior stroke/transient ischemic attack [TIA], body weight <60 kg and age >75 years)



[image: image] Ticlopidine: Inhibits ADP-mediated platelet activation; because of associated neutropenia, it has been largely replaced by clopidogrel



[image: image] Glycoprotein IIb/IIIa inhibitors: Abciximab and eptifibatide; reduce cardiovascular complications of PCI in the acute setting





[image: image] Risks and complications


[image: image] Restenosis: Renarrowing of the arterial lumen following PCI; mechanism incompletely understood but likely involves neointimal thickening because of smooth muscle cell proliferation as well as shrinkage of the dilated segment of artery; incidence of restenosis peaks between 3 and 6 months after PCI; restenosis rates have decreased significantly with the use of intracoronary stents



[image: image] Other: 1% to 2% risk of emergent bypass, 2% to 4% risk of MI, 1% risk of death; risks increase with long, tubular, eccentric, calcified lesions





[image: image] Although PCI is quite effective in reducing symptoms of angina in patients with stable CAD, it does not reduce the risk of death, MI, or other major cardiovascular events when compared with optimal medical therapy alone




[image: image] The use of PCI guided by measurement of fractional flow reserve (FFR) in stable angina patients is associated with better outcomes; FFR less than 0.8 is considered abnormal and suggests a significant coronary stenosis



[image: image] Coronary artery bypass grafting (CABG)


[image: image] Excellent for relieving anginal symptoms



[image: image] Need for repeated revascularization procedures is less than with PCI



[image: image] Complications include sternal wound infection, MI, stroke, postoperative arrhythmias, and death



[image: image] Select groups of patients derive mortality benefit from CABG


[image: image] Left main disease




[image: image] Three-vessel CAD and decreased LV function




[image: image] Three-vessel CAD and ischemia at low workload




[image: image] Two- or three-vessel disease with proximal LAD involvement




[image: image] Patients with DM—higher 5-year survival with CABG than with PTCA






[image: image] The role of CABG in three-vessel disease with decreased LV function has been called into question by recent data that suggest no significant difference in all-cause mortality between medical management and CABG



[image: image] Following CABG, treatment with a statin has been shown to reduce disease progression in grafts (even in patients with only mild LDL elevation)



[image: image] How does multivessel PCI compare with CABG in patients with left main or three-vessel CAD?


[image: image] At 1 year, rates of major adverse cardiac events are higher in the PCI group, largely due to an increased rate of repeat revascularization



[image: image] At 1 year, rates of death and MI are the same in both groups, but stroke is more likely to occur with CABG



















Primary Prevention of Coronary Artery Disease and Myocardial Infarction







[image: image] Risk factor modification



[image: image] Smoking cessation



[image: image] Smoking cessation results in 60% reduction in CHD risk by 3 years



[image: image] Behavior and pharmacologic intervention should be considered



[image: image] Blood pressure control



[image: image] A 5- to 6-mm Hg reduction in BP results in 16% reduction in cardiovascular disease



[image: image] Approach should include lifestyle changes, weight loss, exercise, and medical management if necessary



[image: image] Cholesterol lowering



[image: image] Reduction in serum cholesterol by 10% reduces cardiovascular events by 18% and cardiovascular death by 10%



[image: image] Management should include dietary modification, exercise, and lipid-lowering therapy (see NCEP III guidelines)



[image: image] Tight glycemic control



[image: image] Diabetes mellitus increases risk of heart disease by two- to fourfold in men and three- to sevenfold in women



[image: image] Data suggest that tight glycemic control reduces microvascular disease and may reduce risk of cardiovascular events



[image: image] Patients with metabolic syndrome are at increased risk of cardiovascular disease; aggressive risk factor modification is warranted in these patients (diet, exercise, weight loss, lipid and glucose management)



[image: image] Weight loss



[image: image] Obesity and physical inactivity are risk factors for CAD



[image: image] Though data are limited, trials suggest that maintaining ideal body weight and staying physically active may reduce risk of MI by 50%


[image: image] Pharmacologic therapy



[image: image] Aspirin



[image: image] In men, pooled data suggest a 33% reduction in first MI



[image: image] In a recent large clinical trial, aspirin reduced the risk of stroke in women 65 years or older but had no effect on risk of MI or death from cardiovascular causes



[image: image] Statins



[image: image] Several large trials have shown that statins reduce the risk of first MI, even in patients with only moderately elevated cholesterol



[image: image] Hormone therapy



[image: image] Though cardiovascular risk increases in postmenopausal women, evidence from large trials suggests that hormone therapy may increase the risk of cardiovascular disease in the first 1 to 2 years of use; routine use for primary prevention should be avoided


[image: image] Diet and exercise



[image: image] Though trial data are limited, maintaining ideal body weight and a physically active lifestyle may reduce risk of MI by 50%



[image: image] The consumption of fish and omega-3 fatty acids has been associated with reduced risk of coronary disease in both men and women



[image: image] Moderate alcohol intake (one drink per day) decreases risk of MI by 30% to 50%; decision to recommend moderate intake should be based on risk-benefit ratio in setting of comorbidities (e.g., liver disease, peptic ulcer disease)



[image: image] Trials with antioxidants have been disappointing; in a large study of patients with vascular disease, administration of folic acid and vitamins B6 and B12 did not reduce the risk of cardiovascular death, MI, or all-cause mortality












Acute Coronary Syndromes






Basic Information







[image: image] Epidemiology



[image: image] In the United States, over 1 million people annually suffer an MI; death results in one third of these patients.



[image: image] Fifty percent of the deaths from MI occur within the first hour


[image: image] Pathophysiology



[image: image] Acute coronary syndromes (ACSs) include unstable angina (UA), non–ST-segment elevation MI (NSTEMI), and ST-segment elevation MI (STEMI)



[image: image] The common pathophysiology of all three syndromes is rupture of a vulnerable plaque that leads to platelet activation and aggregation resulting in the formation of intracoronary thrombus (Fig. 4-1)




[image: image] The vulnerable plaque



[image: image] Larger, fibrotic plaques with thicker caps are less prone to rupture than are smaller plaques, which often have soft atherogenic lipid cores and thinner caps



[image: image] Inflammation is important in plaque instability and rupture; elevated serum levels of certain inflammatory markers (e.g., CRP, fibrinogen, interleukin-6, tumor necrosis factor) correlate with an increased incidence of acute coronary events



[image: image] Numerous factors, including inflammation, weakening of the cap from shear stress, and enzymatic degradation of the cap, can contribute to plaque vulnerability and rupture



[image: image] Formation of thrombus



[image: image] Following plaque rupture, the atherogenic lipid core is exposed to the bloodstream



[image: image] Platelets adhere to the vessel wall when platelet glycoprotein binds to von Willebrand factor



[image: image] Exposure of tissue factor activates the coagulation cascade and leads to thrombin formation, the most potent platelet activator



[image: image] The final common pathway of platelet activation is exposure of the platelet glycoprotein IIb/IIIa receptor, which binds fibrinogen, causing platelets to stick to one another



[image: image] Not all thrombi have the same composition



[image: image] Red thrombi are richer in fibrinogen and red blood cells; they are seen more commonly in STEMI




[image: image] White thrombi are more platelet-rich; they are more common in UA and NSTEMI


[image: image] Definitions



[image: image] Unstable angina (UA): Defined as either rest angina (usually prolonged >20 minutes), new-onset exertional angina at least class III in severity (i.e., angina with only mild exertion), or preexisting angina that has increased in frequency or duration or that is now brought on with less exertion than before



[image: image] Non–ST-segment elevation MI (NSTEMI): Can be similar clinically to UA, but is distinguished by evidence of myocardial necrosis (i.e., an elevation in serum cardiac enzymes); ECG does not show ST-segment elevation



[image: image] ST-segment elevation MI (STEMI): This type of MI is defined by the presence of elevated cardiac enzymes and ECG criteria that include greater than 1 mm ST-segment elevation in two or more contiguous limb leads, or greater than 2 mm ST-segment elevation in two or more contiguous precordial leads, or a new or presumed new LBBB



[image: image] The presence of ST-segment elevation on ECG suggests total occlusion of the infarct artery by thrombus; in contrast, most patients presenting with UA or NSTEMI do not have a totally occluded infarct artery




[image: image] Other differences between NSTEMI and STEMI: see Table 4-3









[image: image]

FIGURE 4-1 Schematic representation of sequential progression of coronary artery lesion morphology, beginning with stable chronic plaque responsible for typical angina and leading to the various acute coronary syndromes.


(Modified and redrawn from Schoen FJ: Interventional and surgical cardiovascular pathology: clinical correlations and basic principles, Philadelphia, WB Saunders, 1989, p 63, and from Zipes DP, Libby P, Bonow RO, Braunwald E [eds]: Braunwald’s heart disease: a textbook of cardiovascular medicine, ed 7, Philadelphia, WB Saunders, 2005, Fig. 12-12.)





TABLE 4-3 Comparison of Non-ST Segment Elevation MI and ST Segment Elevation Ml






	 

	NSTEMI

	STEMI






	ECG findings

	ST-segment depressions; T-wave inversions; nonspecific ST-T changes

	ST-segment elevation






	Vessel at time of catheterization

	Only 30–40% totally occluded

	>80% totally occluded






	Type of clot

	Rich in platelets (white)

	Rich in fibrin (red)






	Extent of disease

	More likely multivessel with collaterals

	More commonly single vessel






	Treatment

	Thrombolysis not recommended; GP IIb/IIIa inhibitors indicated

	Thrombolysis beneficial; GP IIb/IIIa inhibitors usually not indicated (unless PCI performed)






	Hospital mortality

	Lower

	Higher






	Reinfarction rate

	Higher after hospital discharge

	Lower after hospital discharge






	Long-term prognosis

	Higher 1-yr mortality rate after discharge

	Lower 1-yr mortality rate after discharge







GP, glycoprotein; MI, myocardial infarction; NSTEMI, non–ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction; ST-T, ST segment and T wave.









Clinical Presentation







[image: image] Unlike chronic stable angina, in which symptoms occur with exertion, an ACS is often characterized by abrupt symptom onset while at rest


[image: image] Symptoms can include chest pain or pressure, shortness of breath, nausea, vomiting, diaphoresis, and radiation of pain to the left arm, neck, or jaw


[image: image] Symptoms can be atypical, particularly in women, diabetics, and the elderly


[image: image] Some 20% to 30% of ACSs may be clinically silent












Diagnosis and Evaluation







[image: image] ECG findings



[image: image] UA and NSTEMI



[image: image] A number of ECG patterns may be seen, including a normal ECG, ST-segment depression, T-wave inversions, or nonspecific ST-segment and T-wave changes



[image: image] STEMI



[image: image] This type of MI is defined electrocardiographically by the presence of more than 1 mm ST-segment elevation in two or more contiguous limb leads, or more than 2 mm ST-segment elevation in two or more contiguous precordial leads, or a new or presumed new LBBB



[image: image] Patients who meet these ECG criteria require rapid reperfusion (with either thrombolytic therapy or PCI)


[image: image] Cardiac enzymes used to diagnose NSTEMI and STEMI (Fig. 4-2)



[image: image] Creatine phosphokinase myocardial band (CPK-MB): First measurable in the bloodstream at 6 to 10 hours; peaks at 24 hours; baseline by 48 to 72 hours



[image: image] Troponin T and I: Greater sensitivity than CPK-MB; appear at 4 to 6 hours; peak at 24 to 48 hours and decline slowly; remain detectable for up to 7 to 10 days



[image: image] Lactate dehydrogenase: Increases at 24 to 48 hours and remains elevated for 10 days; used less commonly now that troponins are available


[image: image] Risk stratification of UA and NSTEMI



[image: image] Patients presenting with UA and NSTEMI should be risk-stratified to determine if they are at low, intermediate, or high risk for subsequent adverse cardiac events



[image: image] ECG and cardiac enzymes



[image: image] The presence of ST-segment depression greater than 1 mm in two or more contiguous limb leads (or >2 mm in two or more contiguous precordial leads) is a predictor of an increased risk for adverse cardiac events



[image: image] An elevation of cardiac troponin I or T is a strong predictor of subsequent cardiac events



[image: image] Patients with both ST-segment depression and elevated cardiac enzymes are considered to be at high risk; those with only one of the two factors are intermediate risk; patients with neither of the two factors are considered low risk



[image: image] The Thrombolysis In Myocardial Infarction (TIMI) risk score for UA/NSTEMI (Box 4-2)



[image: image] A scoring system that uses seven clinical factors to help physicians predict the risk of subsequent adverse cardiac events (defined as MI, persistent ischemia, or cardiac-related death) in patients presenting with UA or NSTEMI



[image: image] A score of 0 to 2 is considered low risk, 3 to 4 is intermediate risk, 5 to 7 is high risk



[image: image] As a general rule, it is often most appropriate to treat low-risk patients conservatively (i.e., noninvasive testing, medical management); more aggressive treatment (e.g., catheterization, PCI) is often the best choice for intermediate- and high-risk patients






[image: image] Risk stratification of STEMI (Table 4-4)



[image: image] The TIMI risk score for STEMI assesses risk based on history, exam, and clinical presentation; there is an increased risk in 30-day mortality rates, ranging from 1.1% to 30% for scores ranging from 0 to greater than 8, respectively







[image: image] Differential diagnosis (diagnoses that can mimic an ACS)



[image: image] Always consider other conditions presenting with chest pain and ECG changes that mimic an acute Ml, as the management of these conditions is often very different




[image: image] Aortic dissection



[image: image] Clinical clues include “tearing” pain that radiates to the back, unequal pulses or BP in the upper extremities, new murmur of aortic regurgitation



[image: image] ECG can reveal ST-segment elevations if the dissection involves one or more of the coronary arteries



[image: image] Thrombolytics are contraindicated



[image: image] Acute pericarditis



[image: image] Clinical clues include chest pain that may be pleuritic or that is relieved by sitting up; friction rub may be present



[image: image] ECG may reveal diffuse ST-segment elevation and P–R interval depression



[image: image] Heparin and thrombolytics contraindicated



[image: image] Pulmonary embolism (PE)



[image: image] Clinical clues include risk factors for PE (e.g., sedentary or immobile, history of deep venous thrombosis, leg trauma, oral contraceptive use); sudden-onset chest pain and shortness of breath



[image: image] ECG may show only sinus tachycardia, but classic findings include S wave in lead I, Q wave in lead III, and T-wave inversion in lead III; or possibly a new right bundle branch block or right axis deviation








[image: image]

FIGURE 4-2 Timing of various cardiac enzymes after myocardial infarction. (CK, creatine kinase; CK-MB, creatine kinase myocardial band; LDH, lactate dehydrogenase.)


(From Antman EM: General hospital management. In Julian DG, Braunwald E [eds]: Management of acute myocardial infarction, London, WB Saunders, 1994.)








BOX 4-2 TIMI Risk Score for Unstable Angina and Non–ST-Segment Elevation MI






Risk Factors


Age >65 yr


Three or more coronary artery risk factors


Prior coronary stenosis ≥50%


Two or more anginal events in past 24 hr


Aspirin use in past 7 days


ST-segment changes


Positive cardiac markers


TIMI Score = Sum of Applicable Risk Factors









Risk of Adverse Cardiac Event by TIMI Score












	0–1: 4.7%

	

[image: image]


	 






	 

	Low Risk






	2: 8.3%

	 






	3: 13.2%

	

[image: image]


	 






	 

	Intermediate Risk






	4: 19.9%

	 






	5: 26.2%

	

[image: image]


	 






	 

	High Risk






	6–7: 41%

	 







MI, myocardial infarction; TIMI, Thrombolysis In Myocardial Infarction.








TABLE 4-4 TIMI Risk Score for ST-Segment Elevation Ml






	Clinical Risk Factors

	Points






	History

	 






	≥75 yr old

	3






	65–74 yr old

	2






	History of diabetes, hypertension, or angina

	1






	Physical examination

	 






	Systolic blood pressure <100 mm Hg

	3






	Heart rate >100 beats/min

	2






	Killip class II–IV

	2






	Weight <67 kg

	1






	Presentation

	 






	Anterior STEMI or left bundle branch block

	1






	Time to reperfusion therapy >4 hr

	1






	Total possible points

	14







Ml, myocardial infarction; STEMI, ST-segment elevation myocardial infarction; TIMI, Thrombolysis In Myocardial Infarction.


Data from Morrow DA, Antman EM, Parsons L, et al: Application of the TIMI risk score for ST-elevation MI in the National Registry of Myocardial Infarction 3, JAMA 286:1356–1359, 2001.









Treatment of Acute Coronary Syndromes







[image: image] Management of UA and NSTEMI (Fig. 4-3)



[image: image] Medical therapy



[image: image] Antiplatelet therapy


[image: image] Aspirin: More than 50% reduction in risk of MI and death in patients with UA/NSTEMI; ideally, aspirin should be continued indefinitely




[image: image] Clopidogrel: Has been shown in a large clinical trial to reduce adverse cardiac events in patients with UA/NSTEMI when given in addition to aspirin; it should be continued for at least 12 months if PCI with drug-eluting stent is performed, 1 month if PCI with bare metal stent is performed, and for at least 9 months if no PCI is done



[image: image] Prasugrel: Is associated with lower rates of death and cardiovascular morbidity compared to clopidogrel, but is associated with a slightly higher risk of bleeding and should be avoided in subjects who may be potential candidates for CABG



[image: image] Glycoprotein IIb/IIIa inhibitors: Clear benefit demonstrated in both UA and NSTEMI; the greatest benefit seen in patients who have positive troponins and who are going to the catheterization lab for PCI


[image: image] Abciximab: Fab fragment of a monoclonal antibody directed at the IIb/IIIa receptor; clear benefit for patients undergoing PCI; no benefit seen in patients with UA/NSTEMI who do not require PCI




[image: image] Eptifibatide: A synthetic peptide; benefit demonstrated in UA/NSTEMI as well as PCI



[image: image] Tirofiban: A nonpeptide molecule; benefit demonstrated in UA/NSTEMI










[image: image] Antithrombotic therapy


[image: image] Unfractionated heparin (UFH)



[image: image] Low-molecular-weight heparin (LMWH): Compared to UFH, has less nonspecific binding and causes less thrombocytopenia; can be dosed by body weight without need to follow activated partial thromboplastin time (aPTT)


[image: image] Enoxaparin: Superior to UFH in reducing death, MI, and recurrent ischemic events



[image: image] Fondaparinux: Acts through antithrombin to neutralize factor Xa; can be used both with conservative strategy as well as invasive strategy in patients with UA/NSTEMI; preferable to UFH or enoxaparin in patients with increased risk of bleeding





[image: image] Direct thrombin inhibitor


[image: image] Bivalirudin: This is an option only in patients where an early invasive approach is planned








[image: image] β-Blockers: In UA, β-blockers reduce ischemia and have been shown to reduce subsequent infarction; in NSTEMI, they decrease ischemia, reduce infarct size, help prevent reinfarction, and decrease mortality



[image: image] Nitrates: Decrease O2 demand; quite effective in relieving anginal symptoms; have not been shown to improve survival



[image: image] Calcium channel blockers: Should not be considered first-line for UA or NSTEMI; the short-acting dihydropyridines have been associated with increased mortality in ACSs; non-dihydropyridine calcium channel blockers may be used to treat ischemia refractory to β-blockers and nitrates



[image: image] Statins: In addition to lipid-lowering ability, these agents have been shown to have antiplatelet and antioxidant properties as well; there is evidence to support their use during the acute presentation with UA/NSTEMI



[image: image] Thrombolytics are not indicated in UA and NSTEMI




[image: image] Cardiac catheterization in UA/NSTEMI




[image: image] Indications for emergent catheterization


[image: image] Persistent ischemia despite medical therapy



[image: image] Hemodynamic instability



[image: image] Ventricular tachycardia, ventricular fibrillation, sudden death





[image: image] Indications for catheterization in the patient with UA/NSTEMI who has been stabilized with medication


[image: image] Early positive stress test



[image: image] Large territory of ischemia on ECG



[image: image] High risk as determined by ST-segment depression on ECG and elevated cardiac enzymes



[image: image] High or intermediate risk as determined by TIMI risk score





[image: image] Although stable patients with NSTEMI can be treated conservatively, data from large clinical trials suggest that these patients derive benefit (e.g., improved survival, fewer adverse cardiac events) if referred early for catheterization/PCI (i.e., during first 48 to 72 hours of hospitalization)



[image: image] Management of STEMI (Fig. 4-4)



[image: image] Rapid recognition of a STEMI and immediate initiation of reperfusion therapy are crucial; the faster normal flow can be restored in the occluded artery, the better the prognosis




[image: image] Two major reperfusion strategies



[image: image] Thrombolytic therapy


[image: image] About 60% success rate of opening the occluded artery



[image: image] Thrombolytics have the most benefit when given in the first 6 hours, but can be given up to 12 hours after onset of chest pain; after 12 hours, the benefit decreases and the risk of rupture increases




[image: image] Indications and contraindications: see Table 4-5




[image: image] Patients receiving thrombolytics who are at the highest risk of stroke include elderly, female, hypertensive, and diabetic patients as well as those who have a history of prior stroke or are on warfarin



[image: image] Commonly used thrombolytics


[image: image] Streptokinase: derived from group C streptococcus; inexpensive; can cause allergic reactions



[image: image] Tissue plasminogen activator (tPA): faster and more clot-specific; more expensive; no allergic potential



[image: image] The latest generation of lytics (e.g., reteplase [recombinant tPA], tenecteplase [TNK-tPA]): mutants of tPA and tend to be even more clot-specific








[image: image] PCI


[image: image] Major advantages over thrombolytics include higher reperfusion rate (>90% success rate of opening the occluded artery) and decreased incidence of stroke



[image: image] More effective than thrombolytics in patients with CHF, cardiogenic shock, and prior bypass surgery



[image: image] Major disadvantage is that it is not available in all hospitals, and it may take too much time to get the patient to the appropriate facility



[image: image] Terminology


[image: image] Primary PCI: Patient with STEMI is taken directly to the catheterization lab for PCI instead of receiving thrombolytics



[image: image] Rescue PCI: Urgent PCI after failure to reperfuse with thrombolytics





[image: image] Approximately 20% to 30% of patients receiving thrombolytics fail to reperfuse and have a high mortality rate; recent data show that patients who fail to reperfuse with thrombolytics have better outcomes if they are then sent for rescue PCI









[image: image] General strategy for managing STEMI



[image: image] Reperfusion therapy with either PCI or thrombolytics should be performed as quickly as possible



[image: image] PCI is usually the first choice for reperfusion if it can be performed in less than 90 minutes after patient arrival




[image: image] If PCI cannot be performed within 90 minutes of patient arrival, thrombolytics should be given if there are no contraindications; thrombolytics should be given within 30 minutes of patient arrival.




[image: image] If a patient receives thrombolytics and fails to reperfuse, he/she should be referred for rescue PCI



[image: image] Other pharmacologic therapy for STEMI



[image: image] Aspirin: proven to prevent recurrent infarction and decrease mortality




[image: image] Clopidogrel: Improved outcomes when used in combination with aspirin; use of prasugrel compared to clopidogrel is associated with better outcomes with slightly higher bleeding risk



[image: image] β-Blockers: Decrease ischemia, reduce infarct size, help prevent reinfarction, decrease mortality



[image: image] ACE inhibitors: Proven benefit, particularly in patients with impaired LV function and heart failure; particular benefit in anterior wall MI to help prevent remodeling; angiotensin receptor blocker (ARB) should be used if there is an ACE inhibitor intolerance



[image: image] Nitroglycerin: Good for relieving pain and ischemia; typically used for 24 to 48 hours after STEMI but can be used longer for persistent ischemia, hypertension, or heart failure



[image: image] Heparin: Should be used unless there is a bleeding contraindication


[image: image] Indicated for patients going for PCI



[image: image] Should be given to patients receiving tPA (continued for at least 48 hours)



[image: image] Patients receiving a nonselective thrombolytic (e.g., streptokinase) should receive heparin after coagulation factors have normalized (usually after 6 hours); typically given to keep aPTT 50 to 70 seconds for at least 48 hours





[image: image] Statins: Have been shown to have benefit even in the acute infarct setting; can be started even before a lipid profile has been obtained



[image: image] Medications not recommended for STEMI



[image: image] Calcium channel blockers: Short-acting dihydropyridines should be avoided; diltiazem should be avoided in patients with LV dysfunction



[image: image] Empirical antiarrhythmics: Prophylactic antiarrhythmic use can actually increase mortality in the peri-MI setting



[image: image] Glycoprotein IIb/IIIa inhibitors: Not of proven benefit to use in conjunction with thrombolytics


[image: image] Complications of acute MI: see Table 4-6








[image: image]

FIGURE 4-3 Approach to the patient with a non–ST-segment elevation acute coronary syndrome. The Thrombolysis In Myocardial Infarction (TIMI) risk score calculation appears in Box 4-2. (ACS, acute coronary syndrome; ASA, aspirin; ECG, electrocardiogram; GP IIB/IIIA inhibitor, glycoprotein IIb/IIIa inhibitor; LMWH, low-molecular-weight heparin; NSTEMI, non–ST-segment elevation myocardial infarction; UA, unstable angina.)


(Modified with permission from Yang EH, Ardehali H, Achuff SC: Acute coronary syndromes: non-ST elevation. In Cheng A, Zaas A [eds]: The Osler medical handbook, St. Louis, Mosby, 2003, pp 95–110.)








[image: image]

FIGURE 4-4 Approach to the patient with ST-segment elevation acute coronary syndrome. (ACS, acute coronary syndrome; ASA, aspirin; ECG, electrocardiogram; LBBB, left bundle branch block; LMWH, low-molecular-weight heparin; PCI, percutaneous coronary intervention.)




TABLE 4-5 Thrombolytic Therapy in STEMI






	Indication

	Absolute Contraindications

	Relative Contraindications






	In a patient presenting with chest pain, the ECG criteria are ≥1 mm ST-segment elevation in two contiguous leads
or
A new or presumed new left bundle branch block
Duration of symptoms <12 hr

	Any history of intracranial bleed
Known cerebral vascular lesion (e.g., AVM)
Known malignant intracranial neoplasm
Ischemic stroke within 3 mo
Suspected aortic dissection
Active bleeding or bleeding diathesis (excluding menses)
Closed-head or facial trauma within 3 mo

	Systolic BP >180 mm Hg or diastolic BP >110 mm Hg at presentation
History of ischemic stroke >3 mo prior
Prolonged CPR (>10 min)
Major surgery within <3 wk
Recent internal bleeding (within 2–4 wk)
Pregnancy
Active peptic ulcer
For streptokinase/anistreplase: Prior exposure >5 days ago or prior allergic reaction







AVM, arteriovenous malformation; BP, blood pressure; CPR, cardiopulmonary resuscitation; ECG, electrocardiogram; STEMI, ST-segment elevation myocardial infarction.




TABLE 4-6 Complications of Myocardial Infarction


[image: image]











Care Following Myocardial Infarction and Secondary Prevention







[image: image] Risk factor modification (e.g., diet and weight loss, BP control, control of blood glucose, lipid lowering, smoking cessation)


[image: image] Physical rehabilitation and exercise


[image: image] Long-term medications



[image: image] Aspirin: Reduces rate of second MI and improves survival; should be taken indefinitely following infarct




[image: image] Clopidogrel



[image: image] In patients presenting with an acute MI, clopidogrel should be taken in combination with aspirin for at least 1 month, and ideally up to 12 months if patient is not at high risk for bleeding; should be used indefinitely in patients who have an intolerance or allergy to aspirin



[image: image] In patients who undergo placement of a drug-eluting stent at the time of infarct, clopidogrel should be used in combination with aspirin for at least a year



[image: image] β-Blockers: Improve survival; should be used indefinitely in most patients following MI



[image: image] ACE inhibitors (or ARBs): Decrease reinfarction rate and improve survival; should clearly be used in all patients with LV dysfunction; help prevent remodeling in patients with anterior wall infarcts



[image: image] Aldosterone blockers: Should be used long term for patients who do not have significant renal dysfunction or hyperkalemia, who are already on therapeutic doses of ACE inhibitor or ARB, have ejection fraction less than 40%, and have either symptomatic heart failure or DM



[image: image] Statins: Reduce reinfarction rates and improve survival in patients with both high and average cholesterol levels; should be used indefinitely to keep LDL cholesterol less than 100 mg/dL




[image: image] Warfarin: Indicated in patients who have severe LV dysfunction or evidence of apical thrombus; no proven survival benefit


[image: image] Implantable defibrillators



[image: image] Shown to improve survival in patients with ischemic cardiomyopathy and low ejection fraction (even in the absence of ventricular arrhythmias)




[image: image] Indicated for patients with ejection fraction ≤30% measured at least 40 days after the acute infarction











REVIEW QUESTIONS




For review questions, please go to www.expertconsult.com.
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Chapter 5 Arrhythmias




Grant V. Chow, MD, Joseph E. Marine, MD





Arrhythmias are a diverse group of disorders that account for significant morbidity and mortality affecting all age groups. They are classified as brady- or tachyarrhythmias based on heart rate. Bradyarrhythmias (heart rates <60 bpm) can occur at any point along the conduction path, and result from depressed automaticity, conduction delay, or block. Tachyarrhythmias (heart rates >100 bpm) are typically classified as supraventricular or ventricular based on their site of origin. Current treatment options for arrhythmias vary according to the underlying cause and may encompass pharmacotherapy, electrical conversion, pacemaker or defibrillator insertion, or catheter or surgical ablation.






Bradyarrhythmias






Basic Information


Bradyarrhythmias arise from three sites: sinoatrial node, atrioventricular node, or infranodal (Table 5-1).




[image: image] Sinoatrial (SA) node



[image: image] Sinus node dysfunction



[image: image] Usually manifested as sinus pauses



[image: image] Another form (chronotropic incompetence) manifested by inability to raise sinus rate appropriately in response to exercise



[image: image] Often coexists with atrial fibrillation (i.e., “tachy-brady” syndrome)



[image: image] Brief asymptomatic sinus pauses are common; treatment is generally indicated only in the presence of symptoms. Symptomatic patients usually require a permanent pacemaker.



[image: image] Atrioventricular (AV) node and His-Purkinje system



[image: image] First degree AV block



[image: image] P–R interval prolongation greater than 200 ms



[image: image] Second degree AV block



[image: image] Mobitz I: Progressive P–R interval prolongation followed by single blocked P wave



[image: image] Mobitz II: No progressive P–R interval prolongation before blocked P wave



[image: image] Third degree (complete) AV block



[image: image] No association between P waves and QRS complexes



[image: image] Narrow QRS (junctional) escape rhythm: Usually block in AV node



[image: image] Wide QRS (ventricular) escape rhythm: Suggests block in His bundle or below







TABLE 5-1 Bradyarrhythmias


[image: image]











Clinical Presentation







[image: image] Some patients are asymptomatic


[image: image] May present with fatigue, dyspnea on exertion, presyncope, or syncope


[image: image] Often better tolerated than tachyarrhythmias due to slow progression, except for infranodal AV block, which may present with syncope or cardiac arrest












Diagnosis and Evaluation







[image: image] Clues often obtained from electrocardiogram (ECG) (Table 5-2)


[image: image] Event recorders allow correlation of symptoms with the bradyarrhythmia





TABLE 5-2 Electrocardiogram Examples of Common Bradyarrhythmias






	First degree AV block

	

[image: image]







	Second degree AV block Mobitz I

	

[image: image]







	Second degree AV block Mobitz II

	

[image: image]







	Third degree AV block

	

[image: image]








AV, atrioventricular.









Treatment







[image: image] Acute management of bradyarrhythmias (see Table 5-1)


[image: image] Permanent pacemaker implantation for chronic management of bradyarrhythmias



[image: image] Indicated for




[image: image] Sinus node dysfunction and Mobitz I second degree AV block in the presence of symptoms that correlate with bradycardia




[image: image] Mobitz II second degree AV block and third degree AV block, even when asymptomatic




[image: image] Device types



[image: image] Dual-chamber pacemaker (DDD, senses and paces right atrium and ventricle) unless permanent atrial fibrillation is present, in which case single-chamber ventricular (VVI) pacing is most appropriate



[image: image] Biventricular pacemaker providing cardiac resynchronization therapy (CRT) is increasingly used for patients with chronic systolic heart failure who require ventricular pacing















Supraventricular Tachyarrhythmias (SVTs)






Av Nodal Re-Entrant Tachycardia (Avnrt)






Basic Information (Table 5-3)








[image: image] Mechanism of arrhythmia: re-entrant pathway within the AV node complex (Fig. 5-1)


[image: image] Dual AV nodal physiology



[image: image] Two functionally and anatomically distinct pathways



[image: image] Slow-conducting path with short refractory period



[image: image] Fast-conducting path with long refractory period


[image: image] Typical form (90%) conducts antegrade down slow pathway; retrograde up the fast


[image: image] Atypical form conducts antegrade down fast pathway; retrograde up the slow










TABLE 5-3 Narrow QRS Complex Tachycardias


[image: image]







[image: image]

FIGURE 5-1 Re-entrant pathways in atrioventricular (AV) nodal re-entrant tachycardia (AVNRT). The AV node and perinodal tissue have dual physiology: slow-conducting pathway with a short refractory period (S) and fast-conducting pathway with a long refractory period (F). A, A normal sinus beat conducts through fast pathway, but conduction through slow pathway is blocked when it hits refractory period of fast pathway. B, A premature atrial beat cannot traverse the fast pathway because it remains refractory after prior (normal) beat. Rather, it conducts down slow pathway. C, In the typical form of AVNRT, conduction occurs down slow pathway, then retrograde up the fast pathway, with delivery of an echo beat (retrograde P wave immediately following or buried in the QRS complex on electrocardiogram) back up to the atrium. If slow pathway has recovered, the impulse re-enters and re-entrant tachycardia is established. D, In the atypical form of AVNRT, conduction occurs down the fast pathway and then retrograde up the slow pathway. The echo atrial beat appears significantly later than the QRS complex because of slow retrograde conduction (R–P > P–R interval).














Clinical Presentation







[image: image] Notable for abrupt onset and termination of rapid regular heartbeat


[image: image] Heart rate usually 150 to 220 beats/min


[image: image] Age of onset may range from childhood to old age


[image: image] May occasionally be associated with syncope or near-syncope, but usually well tolerated












Diagnosis and Evaluation







[image: image] Typical AVNRT findings on ECG (Table 5-4)



[image: image] 1:1 relationship of P wave to QRS complex



[image: image] R–P interval less than P–R interval (“short RP” tachycardia), if P wave can be seen



[image: image] Retrograde P wave at end of QRS complex (pseudo-R′ in V1; pseudo-S in II)


[image: image] Atypical AVNRT findings on ECG



[image: image] R–P interval greater than P–R interval (“long RP” tachycardia)


[image: image] Event monitor may be useful in patients with intermittent palpitations





TABLE 5-4 Electrocardiogram Examples of Common Supraventricular Tachyarrhythmias






	AV nodal reentrant tachycardia

	

[image: image]







	Atrial flutter

	

[image: image]







	Atrial fibrillation

	

[image: image]







	Wolff-Parkinson-White (ventricular pre-excitation)

	

[image: image]







	Multifocal atrial tachycardia

	

[image: image]















Treatment







[image: image] Acute management



[image: image] May respond to vagal maneuvers




[image: image] Carotid sinus pressure



[image: image] Valsalva maneuver



[image: image] IV adenosine (6–12 mg rapid push) usually highly effective (90% conversion)



[image: image] IV verapamil (2.5–10 mg) also highly effective


[image: image] Chronic management



[image: image] Catheter ablation (AV node modification, with ablation of slow AV nodal pathway)




[image: image] First-line treatment




[image: image] Permanent elimination of arrhythmia in more than 95% of patients




[image: image] Medications—if not a candidate for ablation (Table 5-5)



[image: image] Suppress AV node: verapamil, diltiazem, β-blocker



[image: image] Slow conduction within the re-entrant circuit: flecainide







TABLE 5-5 Common Antiarrhythmic Drugs


[image: image]











Wolff-Parkinson-White (Wpw) Syndrome






Basic Information







[image: image] Definition: WPW syndrome is a term reserved for patients with both pre-excitation on ECG and tachyarrhythmias



[image: image] Most common tachyarrhythmia is AV reciprocating tachycardia (AVRT)



[image: image] Atrial fibrillation is the next most common arrhythmia, and may be life-threatening in this setting, due to rapid conduction down the accessory pathway


[image: image] The accessory pathway is a congenital muscle fiber that connects the myocardium of atrium to ventricle across AV groove outside of the AV node (Fig. 5-2)


[image: image] Accessory pathway may be:



[image: image] Manifest: Accessory pathway conducts in antegrade direction (atrium to ventricle) and usually retrograde (ventricle to atrium) as well. Baseline ECG shows pre-excitation (short P–R interval and delta wave, a slurred upstroke of the QRS complex)



[image: image] Concealed: Accessory pathway conducts only in retrograde direction; baseline ECG appears normal


[image: image] Age of symptom onset is childhood through middle age








[image: image]

FIGURE 5-2 Re-entrant tachycardia in Wolff-Parkinson-White syndrome. In orthodromic re-entrant tachycardia, the impulse conducts down the atrioventricular (AV) node and then retrograde up the accessory pathway. ECG during tachycardia shows a narrow QRS complex without the delta wave. In antidromic re-entrant tachycardia, the opposite circuit is established (conduction down the accessory pathway and up through the AV node). ECG shows a wide, bizarre QRS complex.














Clinical Presentation







[image: image] Some patients with accessory pathways may never develop symptomatic tachycardia (technically do not have WPW syndrome, but rather have a WPW ECG)


[image: image] Patients may present with tachycardia: AVRT (70%) or atrial fibrillation (30%)


[image: image] AVRT in WPW (see Fig. 5-2)



[image: image] Classified into orthodromic or antidromic depending on direction of conduction over the AV node



[image: image] Orthodromic AV reciprocating tachycardia (ORT): Tachycardia conducts antegrade down AV node and retrograde up accessory pathway


[image: image] Most common form of AVRT (95%)



[image: image] May occur with manifest or concealed accessory pathways



[image: image] Antidromic AV reciprocating tachycardia (ART): Tachycardia conducts antegrade down the accessory pathway and retrograde up the AV node or a second accessory pathway


[image: image] Less common (5%)



[image: image] Wide-complex tachycardia on ECG; may be mistaken for ventricular tachycardia (VT)





[image: image] Atrial fibrillation in WPW



[image: image] May be life-threatening




[image: image] Manifest accessory pathways often conduct rapidly with short refractory period; may result in extremely rapid transmission of atrial fibrillation to ventricles




[image: image] Wide, irregularly irregular QRS complex morphologies on ECG




[image: image] May degenerate to ventricular fibrillation and cardiac arrest













Diagnosis and Evaluation







[image: image] ECG findings with manifest accessory pathway (see Table 5-4)



[image: image] Short P–R interval (<120 ms)




[image: image] Delta wave with widened QRS complex




[image: image] Caused by dual ventricular activation through both the accessory pathway and the normal AV node/His-Purkinje conduction system












Treatment







[image: image] Asymptomatic patients



[image: image] Risk of sudden death is generally low




[image: image] Usually do not benefit from electrophysiologic (EP) testing, except those in high-risk occupations (e.g., pilot, competitive athletes). Some studies support prophylactic EP testing in younger asymptomatic individuals (<35 years) as well.


[image: image] Symptomatic patients



[image: image] Acute management of AVRT: vagal maneuvers, IV nodal blockers (adenosine, β-blockers, verapamil)




[image: image] Acute management of atrial fibrillation with pre-excitation




[image: image] First-line therapy: IV procainamide or IV amiodarone (both slow accessory pathway and AV nodal conduction)




[image: image] Avoid use of digoxin or calcium channel blockers, which may cause even more rapid ventricular response via selective nodal blockade and shortening of atrial refractoriness




[image: image] Emergent electrical cardioversion if patient hypotensive or otherwise unstable



[image: image] Chronic management



[image: image] Catheter ablation: first-line therapy in symptomatic patients



[image: image] 2- to 4-hour procedure to localize and ablate (cauterize) the accessory pathway



[image: image] Success rates 90% to 95% depending on the site of the accessory pathway



[image: image] Flecainide and β-blockers used to prevent further episodes of AVRT in patients with prior episodes while awaiting catheter ablation, or if ablation contraindicated or not accepted by the patient












Atrial Fibrillation and Atrial Flutter






Basic Information







[image: image] Atrial fibrillation (AF) and atrial flutter are distinct arrhythmias that often occur in the same patient population


[image: image] Atrial fibrillation



[image: image] Most common sustained arrhythmia



[image: image] Sustained by multiple re-entrant wavelets within the atria; the role of triggering atrial ectopy from pulmonary veins has been increasingly recognized



[image: image] Increasing incidence with advancing age and with hypertension, diabetes, and structural heart disease



[image: image] May be paroxysmal (episodes lasting <7 days) or persistent (>7 days)



[image: image] Paroxysmal form often initiated by premature atrial contractions (PACs) or bursts of ectopic atrial activity (often originating in pulmonary veins); often no structural heart disease present




[image: image] Persistent form often associated with one or more of the following:


[image: image] Structural heart disease (mitral stenosis and other valvular disease, atrial enlargement, hypertension)



[image: image] Hyperthyroidism (about 1% of AF cases)





[image: image] Atrial flutter



[image: image] Macro re-entrant circuit usually confined to the right atrium, typically proceeds counterclockwise around the tricuspid valve annulus in the left anterior view



[image: image] Age of onset: Usually age 40 years or older, similar to AF















Clinical Presentation







[image: image] Atrial fibrillation: palpitations, fatigue, exertional dyspnea, dizziness


[image: image] Atrial flutter: palpitations, exertional dyspnea; may present with syncope or presyncope with 1:1 AV conduction












Diagnosis and Evaluation (see Table 5-3)







[image: image] ECG in AF (see Table 5-4)



[image: image] Fibrillatory (F) waves instead of P waves; atrial rate 350 to 500 beats/min




[image: image] Irregularly irregular and often rapid ventricular response



[image: image] ECG in atrial flutter (see Table 5-4)



[image: image] “Sawtooth” P-wave pattern in the inferior leads




[image: image] Atrial rate typically 300 beats/min with 2:1 AV conduction




[image: image] Carotid sinus massage or adenosine will slow AV conduction and may reveal flutter waves previously hidden



[image: image] 1:1 AV conduction may occur in younger patients when atrial flutter rate is relatively slow and excellent AV conduction is present












Treatment







[image: image] Acute management of AF and atrial flutter



[image: image] Rate control with β-blocker, calcium channel blocker (verapamil, diltiazem)



[image: image] Digoxin less potent but useful if heart failure present or if single-agent therapy inadequate. Digoxin is not effective for paroxysmal AF.



[image: image] Rate-controlling drugs do not terminate the arrhythmia or prevent recurrence



[image: image] Cardiovert if hemodynamically unstable (hypotension, congestive heart failure, angina, etc.)


[image: image] Chronic management options for AF



[image: image] Rate control as in preceding section (β-blockers, calcium channel blockers, digoxin)



[image: image] Suppression with antiarrhythmic agents (if symptomatic despite rate controlling agents)




[image: image] Class IC antiarrhythmic agents (flecainide, propafenone) often used first-line in patients with structurally normal heart



[image: image] Amiodarone generally used in patients with systolic heart failure and in patients with severe left ventricular hypertrophy



[image: image] Sotalol, dofetilide (class III agents) are acceptable alternatives in patients with coronary disease who cannot take class I agents



[image: image] Dronedarone is a new class III agent with clinical action similar to amiodarone. It appears to be safer though less efficacious than amiodarone.



[image: image] Electrical cardioversion may be attempted to achieve sinus rhythm in symptomatic patients



[image: image] Before cardioversion, patients with AF or flutter continuously present for over 36 to 48 hours should receive either:


[image: image] Anticoagulation (therapeutic for at least 4 weeks before conversion and 4 weeks after conversion)



[image: image] Transesophageal echocardiogram to exclude atrial thrombus before conversion, followed by 4 weeks of continuous anticoagulation after conversion






[image: image] “Ablate and pace”: In selected patients with refractory symptoms due to rapid ventricular response, AV node ablation prevents conduction of rapid impulses to ventricle



[image: image] Atria still fibrillate—therefore, chronic anticoagulation remains necessary



[image: image] Requires permanent ventricular pacemaker placement for subsequent AV block



[image: image] Generally reserved for older patients with symptoms refractory to other therapies



[image: image] Paroxysmal or short-duration persistent AF may be palliated by pulmonary vein isolation (a catheter ablation procedure that does not involve AV node ablation) in symptomatic individuals refractory to or intolerant of antiarrhythmic medications



[image: image] Chronic anticoagulation (generally with warfarin or dabigatran) to prevent stroke in both paroxysmal and persistent AF based primarily on stroke risk factors



[image: image] Antithrombotic therapy is recommended for all patients with AF except lone AF, unless contraindications exist



[image: image] Choice of antithrombotic agent is based on risk of stroke versus risk of bleeding



[image: image] Risk assessment and indications for antithrombotic agents: see Box 5-1




[image: image] Patients initiated on warfarin should have international normalized ratio (INR) checked weekly until a stable goal INR of 2 to 3 is achieved



[image: image] Dabigatran, an oral direct-acting thrombin inhibitor, has recently emerged as an alternative to warfarin for many patients with non-valvular AF and preserved renal function



[image: image] Chronic management of atrial flutter



[image: image] Cardioversion (electrical or chemical)



[image: image] Catheter ablation of re-entrant circuit: More than 90% to 95% permanent elimination of atrial flutter



[image: image] Anticoagulation




[image: image] Thromboembolic risk probably similar to that in AF; strong consideration should be given to anticoagulant therapy (same guidelines as for AF; see Box 5-1)









BOX 5-1 Indications for Antithrombotic Agents in Atrial Fibrillation







Low risk: Aspirin 81–325 mg/day


Moderate risk: Warfarin or dabigatran for patients with one or more risk factors



Age >75



Diabetes



Hypertension



Heart failure



Impaired left ventricular systolic function (EF ≤35%)


High risk: Warfarin*



Mechanical heart valves



Prior thromboembolism (stroke/TIA or systemic embolization)



Rheumatic mitral stenosis





EF, ejection fraction; TIA, transient ischemic attack.




* Dabigatran acceptable if prior thromboembolism is only high-risk feature.















Other Supraventricular Tachycardias







[image: image] Sinus tachycardia



[image: image] Almost always caused by physiologic stimulus (e.g., fever, hypotension, infection, hemodynamic stress, endocrine disorder)



[image: image] Features: see Table 5-3




[image: image] Treatment



[image: image] Critical to identify and treat the underlying cause



[image: image] β-Blockade helpful if caused by thyrotoxicosis, inappropriate sinus tachycardia, or if associated with cardiac ischemia



[image: image] Focal atrial tachycardia



[image: image] Mechanism is usually enhanced automaticity or triggered activity



[image: image] May be caused by digoxin toxicity



[image: image] Features: see Table 5-3




[image: image] Acute management: Rate control or suppression with β-blocker or verapamil



[image: image] Chronic management: Rate control; suppression with flecainide, sotalol, or amiodarone; catheter ablation can eliminate arrhythmia in most patients


[image: image] Multifocal atrial tachycardia



[image: image] Arises from multiple automatic or triggered foci in one or both atria



[image: image] Occurs with elevated sympathetic tone, pulmonary disease (e.g., chronic obstructive pulmonary disease), hypoxemia, stimulant use



[image: image] ECG: Three or more P-wave morphologies present, usually with varying P–R intervals (see Table 5-4)




[image: image] Treatment: Treat underlying cause (e.g., hypoxemia); rate control




[image: image] Generally not amenable to catheter ablation


[image: image] Junctional tachycardia



[image: image] Automatic rhythm arising in AV node



[image: image] Occurs with enhanced automaticity (elevated sympathetic tone), after cardiac surgery, myocardial ischemia, digoxin toxicity



[image: image] Features: see Table 5-3




[image: image] Acute management: Treat underlying cause



[image: image] Chronic management: Usually none required



[image: image] Rare cases require antiarrhythmic therapy; catheter ablation may to lead to AV block















Ventricular Tachyarrhythmias






Ventricular Tachycardia






Basic Information







[image: image] Characterized by wide QRS complex (Table 5-6)


[image: image] Majority (85%) of wide-complex tachycardias are ventricular; remainder are supraventricular with aberrant conduction


[image: image] Helpful clues to distinguish supraventricular versus ventricular origin (Box 5-2)


[image: image] Several forms of ventricular tachycardia (VT) (see Table 5-6)



[image: image] May be nonsustained (3 beats to 30 sec) or sustained (>30 sec), monomorphic, or polymorphic



[image: image] Prognosis and therapeutic approach are dependent on presence of underlying structural heart disease (Fig. 5-3)



[image: image] Several forms of generally benign idiopathic VT may occur in otherwise healthy patients with structurally normal hearts; RVOT VT is most common







TABLE 5-6 Ventricular Tachyarrhythmias


[image: image]







BOX 5-2 Characteristics Suggestive of Ventricular Origin (vs. Supraventricular Origin) of Wide-Complex Tachycardias


History of structural or ischemic heart disease


Absence of an RS complex in all precordial leads


Peak of R wave to nadir of S interval >100 ms in one precordial lead


Presence of AV dissociation (P waves unrelated to QRS complexes)


Presence of fusion complexes (sinus QRS complex fuses with VT beats) or capture beats (sinus QRS complex appears between VT beats)


QRS duration >0.16 sec








[image: image]

FIGURE 5-3 Approach to ventricular tachycardia. (EF, ejection fraction; EP, electrophysiology; ICD, implantable cardioverter-defibrillator; MI, myocardial infarction; RV, right ventricular; VT, ventricular tachycardia.) *Polymorphic VT due to congenital long QT syndrome or irreversible cardiomyopathy usually requires ICD implantation.














Clinical Presentation







[image: image] Nonsustained VT: May be asymptomatic or cause occasional palpitations


[image: image] Sustained VT: More likely to cause lightheadedness, near-syncope, syncope, or cardiac arrest












Diagnosis and Evaluation







[image: image] ECG findings (Table 5-7)


[image: image] Evaluation for structural heart disease: Should always include echocardiography; additional studies may include exercise/stress testing, nuclear imaging, or cardiac magnetic resonance imaging


[image: image] Monitoring: Depending on frequency of symptoms, may include 24- to 48-hour Holter monitor, 30-day event monitor, or long-term implantable loop recorder (ILR)


[image: image] Electrophysiologic study: Most useful in evaluation of monomorphic (rather than polymorphic) VT





TABLE 5-7 Electrocardiogram Examples of Common Ventricular Tachyarrhythmias






	Monomorphic ventricular tachycardia

	

[image: image]







	Ventricular fibrillation

	

[image: image]







	Polymorphic ventricular tachycardia/torsades de pointes

	

[image: image]















Treatment







[image: image] Medications: see Table 5-6


[image: image] If acutely hemodynamically unstable—emergent cardioversion/defibrillation


[image: image] Chronic treatment of most VTs based on underlying presence of ischemic heart disease



[image: image] Patients with monomorphic VT and no underlying structural heart disease (i.e., idiopathic VT) have a good prognosis



[image: image] Medical treatment: β-blockers, verapamil, flecainide, sotalol, amiodarone



[image: image] Catheter ablation highly effective (80–90%) for long-term elimination of idiopathic VT



[image: image] Patients with underlying heart disease and depressed left ventricular function (EF ≤35%) are at increased risk of sudden death



[image: image] Implantable cardioverter-defibrillator (ICD) shown to prolong survival in patients with:


[image: image] Ischemic heart disease and left ventricular ejection fraction (LVEF) ≤30%



[image: image] Ischemic or nonischemic cardiomyopathy (LVEF ≤35%), and New York Heart Association (NYHA) class II or III heart failure



[image: image] EP study may be useful for risk stratification of some patients with milder forms of cardiomyopathy who have nonsustained VT or symptoms possibly related to VT (i.e., palpitations, syncope)



[image: image] Catheter ablation provides useful adjunctive therapy for recurrent VT in patients with ICDs to prevent symptoms and recurrent ICD shocks












Ventricular Fibrillation






Basic Information







[image: image] Characterized by irregular, chaotic wide QRS complex (see Table 5-6) with rate greater than 300 beats/min


[image: image] Causes



[image: image] Acute myocardial infarction



[image: image] Myocardial ischemia



[image: image] Cardiomyopathy




[image: image] Metabolic disturbance (i.e., hypokalemia, acidosis)



[image: image] Drugs (i.e., digoxin, tricyclic antidepressants, cocaine)















Clinical Presentation







[image: image] Cardiac arrest or sudden death












Diagnosis and Evaluation







[image: image] ECG findings: see Table 5-7












Treatment







[image: image] Medications: see Table 5-6


[image: image] Immediate electrical defibrillation is essential


[image: image] ICD for secondary prevention in most patients, unless VF due to transient or reversible cause (i.e., intoxication, acute myocardial infarction)












Torsades De Pointes






Basic Information







[image: image] A form of polymorphic VT associated with prolonged ventricular repolarization, manifested as prolonged QT interval on ECG


[image: image] May be seen in congenital or acquired long QT syndromes



[image: image] Congenital long QT syndrome (LQTS) usually due to mutations in cardiac ion channels that affect ventricular repolarization (most commonly cardiac potassium or sodium channels)



[image: image] A mutation can be identified in 60% to 70% of affected individuals



[image: image] Acquired LQTS most commonly associated with certain medications (see www.qtdrugs.org; Box 5-3) or electrolyte disturbance (i.e., hypokalemia, hypomagnesemia)


[image: image] Tachycardia usually precipitated by a premature ventricular contraction (R-on-T wave), which may occur in a bigeminal pattern








BOX 5-3 Select Drugs Associated with Torsades de Pointes (see www.qtdrugs.org)


Class IA antiarrhythmics (quinidine, procainamide, disopyramide)


Class III antiarrhythmics (sotalol, dofetilide, ibutilide, amiodarone, dronedarone)


Methadone


Erythromycin


Ketoconazole


Haloperidol


Cisapride


Pentamidine















Clinical Presentation







[image: image] Sudden death, syncope, presyncope, or may be asymptomatic












Diagnosis and Evaluation







[image: image] ECG: Often with prolonged QT interval (see Tables 5-6 and 5-7)












Treatment







[image: image] Acute management



[image: image] Correct underlying metabolic abnormality or remove offending medication




[image: image] IV magnesium




[image: image] IV lidocaine (1–1.5 mg/kg over 2 min)



[image: image] Increase heart rate to decrease QT duration:



[image: image] IV isoproterenol (Isuprel)



[image: image] Temporary overdrive pacing to 90 to 100 beats/min


[image: image] Chronic management



[image: image] Avoidance of QT-prolonging drugs in all patients



[image: image] Avoidance of hypokalemia and hypomagnesemia in all patients



[image: image] β-Blockers for congenital LQTS



[image: image] ICD in selected patients with congenital LQTS (recurrent syncope or torsades on β-blockers, personal/family history of cardiac arrest, other high-risk markers)















Syncope






Basic Information







[image: image] Syncope is common, with approximate lifetime prevalence of 20% to 25% of the population


[image: image] Differential diagnosis categorized into cardiac, neurally mediated, and orthostatic etiologies (Box 5-4)


[image: image] A cause is never identified in up to 25% to 40% of cases








BOX 5-4 Causes of Syncope






Cardiogenic syncope


Anatomic: Aortic stenosis, atrial myxoma, acute myocardial infarction, hypertrophic cardiomyopathy


Arrhythmic: Bradycardia, tachycardia


Extracardiac obstructive: pericardial constriction or tamponade, pulmonary embolism, aortic dissection









Neurally-mediated (reflex) syncope


Vagally-mediated/vasovagal


Carotid sinus sincope


Situational: cough, sneeze, micturition, postexercise









Orthostatic syncope


Volume depletion


Drug-induced: antihypertensives, alcohol, antidepressants


Primary autonomic failure: idiopathic dysautonomia, Lewy body dementia, multiple system atrophy, Parkinson’s disease with autonomic involvement


Secondary autonomic failure: diabetes, amyloidosis, spinal injury









Conditions with altered consciousness commonly miscategorized as syncope:


Metabolic: hyperventilation, hypoglycemia, hypoxemia


Neurologic: seizures, migraines















Clinical Presentation







[image: image] Characterized by transient, unintentional loss of consciousness and postural tone (seconds to minutes in duration) due to cerebral hypoperfusion, followed by full spontaneous recovery



[image: image] Does not include seizure, hypoglycemia, cataplexy, etc.


[image: image] History and physical examination



[image: image] Ascertain history, symptoms, or signs of cardiac or neurologic disease



[image: image] Characterize episode: Precipitating factors, prodromal and recovery symptoms



[image: image] Evaluate for possible offending medications



[image: image] Obtain orthostatic vital signs












Diagnosis and Evaluation







[image: image] History and physical examination often provide most important clues in diagnosis


[image: image] Careful review of a 12-lead ECG is essential in all patients


[image: image] Echocardiogram often useful to assess for structural heart disease



[image: image] Arrhythmia is most likely cause in presence of structural heart disease (see management in preceding sections)



[image: image] Refer for EP evaluation



[image: image] Vasovagal syncope is most likely cause in absence of structural heart disease




[image: image] Consider tilt-table test to evaluate autonomic system (more useful in recurrent episodes)












Treatment







[image: image] Treat the underlying condition; remove nonessential medications that may contribute


[image: image] Vasovagal syncope



[image: image] Hydration and liberalization of salt consumption



[image: image] Educate about standing slowly from sitting position



[image: image] Eliminate any offending medications if possible



[image: image] Midodrine in refractory cases



[image: image] Pacemakers in exceptional cases associated with prolonged asystole















Sudden Cardiac Death






Basic Information







[image: image] “Sudden cardiac death” is defined as sudden unexpected death that occurs within 1 hour of symptoms due to documented or presumed cardiac cause


[image: image] Ventricular fibrillation or pulseless VT is responsible for 30% to 60% of events, depending on the setting, with a majority of events in patients with structural heart disease


[image: image] May represent the first manifestation of ischemic heart disease












Diagnosis and Evaluation







[image: image] ECG for evidence of myocardial infarction or ischemia, accessory pathway (WPW syndrome), prolonged QT interval, Brugada syndrome


[image: image] Laboratory data to rule out reversible causes, such as cardiac enzymes, electrolytes, drug levels, and urine toxicology screen


[image: image] Continuous telemetry to monitor for recurrent event until definitive therapy is in place


[image: image] Echocardiogram to evaluate for structural heart disease


[image: image] Coronary angiography in most cases to exclude coronary disease or congenital coronary anomaly












Treatment







[image: image] Treat underlying causes



[image: image] Eliminate proarrhythmic medications



[image: image] Coronary revascularization for ischemic heart disease


[image: image] IV amiodarone or lidocaine useful in acute management of repeated arrhythmia


[image: image] ICD for most patients with VT or ventricular fibrillation causing cardiac arrest not due to transient or reversible cause (Box 5-5)








BOX 5-5 Indications for ICD Implantation







• Documented VT/VF cardiac arrest not due to transient or reversible cause (i.e., MI, intoxication)


• Documented familial or inherited conditions with high risk of life-threatening arrhythmia, such as LQTS, HCM


• Documented prior MI (>40 days), LVEF <40%, inducible sustained VT or VF at EP study (MADIT-1 criteria)


• Documented prior MI, LVEF ≤30% either 40 days following MI or 3 mo following revascularization


Patients must not have:



• NYHA class IV symptoms



• Cardiogenic shock while in a stable baseline rhythm



• CABG or PTCA within past 3 months



• Enzyme-positive MI within past 40 days



• Symptoms or findings that indicate candidacy for coronary revascularization



• Coexisting disease with expected survival <1 yr


• Patients with ischemic cardiomyopathy, documented prior MI, measured LVEF ≤35%, and NYHA class II or III CHF


• Patients with nonischemic dilated cardiomyopathy >3 mo on appropriate medical therapy and measured LVEF ≤35% and NYHA class II or III CHF


• Patients with NYHA class IV CHF who meet other requirements for cardiac resynchronization therapy





CABG, coronary artery bypass grafting; CHF, congestive heart failure; EP, electrophysiology; HCM, hypertrophic cardiomyopathy; LQTS, long QT syndrome; LVEF, left ventricular ejection fraction; MADIT-1, Multicenter Automatic Defibrillator Implantation Trial 1; MI, myocardial infarction; NYHA, New York Heart Association; PTCA, percutaneous transluminal coronary angioplasty; VF, ventricular fibrillation; VT, ventricular tachycardia.













REVIEW QUESTIONS




For review questions, please go to www.expertconsult.com.
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Chapter 6 Heart Failure




Rosanne Rouf, MD





Heart failure (HF) is a common health problem that leads to significant morbidity and mortality. In the United States, approximately 5 million people have HF, and up to 550,000 cases are newly diagnosed each year. The condition exists when the heart can no longer meet the metabolic needs of the body. It can result from any disorder that impairs the ability of the ventricle to fill with or pump blood. It has been estimated that HF causes or contributes to about 290,000 deaths per year. Survival is poor, with only 50% of patients surviving longer than 5 years. Identification of the cause, followed by aggressive treatment, is crucial to improve survival.









Basic Information







[image: image] Definition: HF is a complex clinical syndrome that occurs when the heart or circulation is unable to meet the metabolic demands of peripheral tissue at normal cardiac filling pressures; it can occur in patients with normal or depressed systolic function


[image: image] Commonly divided into systolic and nonsystolic heart failure (Table 6-1)



[image: image] Systolic: Left ventricle (LV) contracts poorly and empties inadequately, leading to depressed systolic function and ejection fraction (EF)



[image: image] Often leads to right ventricular failure



[image: image] Over time, the LV dilates, increasing wall stress and oxygen demand



[image: image] More common (60% of patients)



[image: image] Can result from pressure, volume overload, or myocardial damage



[image: image] Nonsystolic: Elevated diastolic filling pressure despite normal diastolic volumes and normal systolic function and EF



[image: image] Poor LV filling may produce low cardiac output state and poor perfusion



[image: image] Occurs in 40% of patients



[image: image] Can result from high output or diastolic function impairment



[image: image] Clinical signs and symptoms: dyspnea, fatigue, fluid retention, effort intolerance, inadequate organ perfusion, and arrhythmias



[image: image] Caused by a variety of conditions, some unrelated to the heart



[image: image] High output: Results from a persistent need for high cardiac output; normal systolic function



[image: image] Increased metabolic demands (thyrotoxicosis, Paget disease, beriberi)



[image: image] Severe anemia



[image: image] Arteriovenous fistula



[image: image] Persistent tachycardia



[image: image] Pressure or volume overload



[image: image] Hypertension



[image: image] Valvular heart disease (aortic stenosis, mitral regurgiration)



[image: image] Intracardiac shunting (ventricular septal defect, atrial septal defect, patent ductus arteriosus)



[image: image] Myocyte damage or abnormality



[image: image] Myocardial infarction, ischemia



[image: image] Drugs (chemotherapeutic agents)



[image: image] Toxins (alcohol, cocaine)



[image: image] Infection/inflammation



[image: image] Inherited/familial (dilated cardiomyopathy, muscular dystrophy, glycogen storage diseases)



[image: image] Impaired diastolic function



[image: image] Aging



[image: image] Hypertension



[image: image] Ischemia



[image: image] Constrictive pericarditis



[image: image] Infiltrative disease (amyloid, sarcoid, hemochromatosis)



[image: image] Inherited/familial (hypertrophic cardiomyopathy [HCM])



[image: image] Most common causes are coronary artery disease, myocardial infarction, and hypertension




[image: image] In the elderly, 50% of cases may be caused by nonsystolic dysfunction, particularly with concurrent hypertension




[image: image] Causes of acute HF



[image: image] Decompensation of preexisting chronic HF from a precipitating factor (see next list)



[image: image] Myocardial infarction or ischemia, especially if (1) the papillary muscle is involved, leading to mitral regurgitation; (2) if ventricular septum rupture occurs; or (3) a right ventricular infarct results in a low cardiac output state



[image: image] Hypertensive crisis



[image: image] Acute arrhythmia



[image: image] Valvular heart disease



[image: image] Acute endocarditis (with aortic or mitral regurgitation)



[image: image] Acute dilated cardiomyopathy (myocarditis, cocaine, toxins)



[image: image] Cardiac tamponade



[image: image] High-output HF (Paget disease, thyrotoxicosis, beriberi)



[image: image] Factors precipitating decompensated HF in preexisting chronic HF



[image: image] Natural course of disease



[image: image] Dietary indiscretion (excessive fluid or salt intake)



[image: image] Noncompliance with medications




[image: image] Infection



[image: image] New myocardial ischemia



[image: image] Metabolic stress (e.g., anemia, hyperthyroidism)



[image: image] Medications such as nonsteroidal anti-inflammatory medications (leads to sodium retention)


[image: image] Cardiomyopathy: Primary heart muscle disease usually classified into three types



[image: image] Dilated cardiomyopathy (Fig. 6-1)




[image: image] Ventricular dilation associated with decreased contractility (left ventricular ejection fraction [LVEF] <45%)




[image: image] Most common type of cardiomyopathy




[image: image] Multiple causes (Box 6-1)



[image: image] Most commonly caused by coronary artery disease, followed by idiopathic causes



[image: image] Commonly presents as decompensated HF; can also see angina, systemic emboli, syncope, and sudden death as initial presentation



[image: image] Most forms worsen after an initial period of compensation, leading to eventual death or transplantation



[image: image] Prognosis depends on cause; some improve spontaneously (15–20%)


[image: image] The more symptomatic, the worse the prognosis



[image: image] New York Heart Association (NYHA) class IV: 1-year mortality is 50%



[image: image] For any given EF, ischemic cause always has worse prognosis



[image: image] Predictors of bad prognosis: hyponatremia, high filling pressures, and low cardiac index






[image: image] Hypertrophic cardiomyopathy (see Fig. 6-1)




[image: image] Hypertrophy of left, right, or both ventricles




[image: image] Hypertrophy may be generalized or focal; if localized to septum, old term was idiopathic hypertrophic subaortic stenosis (IHSS) or asymmetrical septal hypertrophy (ASH)




[image: image] Most cases are caused by mutations in genes involved in contractile apparatus


[image: image] Beta-myosin heavy chain (most common)



[image: image] Others include troponin T and tropomyosin



[image: image] Clinical course may depend on genotype





[image: image] Histologically characterized by myofibril disarray



[image: image] Differential diagnosis is hypertrophy resulting from hypertension (called hypertensive HCM), renal failure, or Fabry disease



[image: image] Pathophysiology


[image: image] May cause left ventricular outflow tract obstruction, sometimes dynamic—made worse by increased contractility and decreased ventricular volume



[image: image] Results in a high-pressure apical region and a low-pressure subaortic region—a gradient results in a contact point between the septum and the anterior leaflet of the mitral valve during systole



[image: image] Gradient defined as a greater than 30 mm Hg difference at rest or with stimulation (exercise, post–ventricular premature beat)



[image: image] Ventricular volumes are small and EF is increased






[image: image] Presentation


[image: image] Hypertrophy almost always presents by age 20s and symptoms by age 30s



[image: image] May be obstructive or nonobstructive (more common)




[image: image] Many never develop obstruction or symptoms



[image: image] Symptoms: dyspnea, palpitations, syncope, and sudden death




[image: image] Outflow murmur may be augmented with maneuvers that decrease preload (Valsalva, squat-to-stand) or medications that decrease afterload (amyl nitrite, vasodilators)



[image: image] Carotid upstroke is rapid (versus delayed in aortic stenosis)



[image: image] Variable prognosis; some patients die suddenly, often young and during organized sports (most common cause of death in a young athlete during competition); others develop HF



[image: image] A few patients will evolve into a dilated cardiomyopathy



[image: image] Familial screening of first-degree relatives with echocardiogram and electrocardiogram (ECG) mandatory







[image: image] Restrictive cardiomyopathy




[image: image] Most uncommon form of cardiomyopathy in developed world




[image: image] Characterized by restrictive filling of left or right ventricle, yet normal or near-normal ventricular function




[image: image] Hallmark is diastolic dysfunction



[image: image] Ventricular wall thickness normal or increased; biatrial enlargement



[image: image] May see square root sign on cardiac catheterization (dip and plateau signifying rapid, early filling)


[image: image] Usually presents clinically as right-sided HF



[image: image] Multiple causes




[image: image] Usually unknown (idiopathic)



[image: image] Infiltrative diseases



[image: image] Amyloid: Usually caused by primary (AL) form; echo often shows a hyper-refractile ground-glass appearance of the myocardium; low voltage on ECG; frequent arrhythmias



[image: image] Sarcoid: Many have subclinical heart involvement; conduction disturbances common



[image: image] Hemochromatosis: 15% may present with cardiac involvement; arrhythmias may occur; rapid progression to death if untreated



[image: image] Fabry disease



[image: image] Endocardial fibroelastosis



[image: image] Löffler syndrome





[image: image] Variable prognosis that depends on cause


[image: image] Idiopathic variety almost always a slow, progressive decline



[image: image] Amyloid associated with high mortality in patients with congestive HF (almost 90% mortality in 6 months)





[image: image] Pathophysiology of HF



[image: image] Neurohormonal mechanisms



[image: image] Neurohormonal activation often initially compensatory but detrimental long term, leading to further ventricular dysfunction



[image: image] Norepinephrine, renin-angiotensin-aldosterone, endothelin, atrial natriuretic peptide, vasopressin, cytokines, nitric oxide, and others are involved (Fig. 6-2)



[image: image] Leads to vasoconstriction and increases systemic and pulmonic vascular resistance and decreases renal blood flow



[image: image] Enhances the vasopressin and renin-angiotensin-aldosterone system



[image: image] Induces ventricular hypertrophy and changes in interstitium



[image: image] Induces ischemia and possibly programmed cell death (apoptosis)



[image: image] This process leads to further dilation termed remodeling; ventricular shape becomes more spherical



[image: image] Renin-angiotensin-aldosterine-vasopressin system (RAA system)


[image: image] Poor renal blood flow activates the RAA system, increasing sodium and water retention



[image: image] Angiotensin II enhances aldosterone production, which enhances sodium resorption and produces myocardial collagen deposition and fibrosis



[image: image] Angiotensin II also enhances vasopressin, which decreases renal excretion of free water contributing to hyponatremia in HF








TABLE 6-1 Comparison of Systolic Versus Nonsystolic Heart Failure






	 

	Systolic Dysfunction

	Nonsystolic Dysfunction






	Incidence

	60% of heart failure patients

	40% of heart failure patients






	Mechanism

	Impaired ejection

	Impaired filling






	Physical findings

	S3 and/or S4
Weak carotid upstroke
Displaced apical impulse

	S4 more common
Normal carotid upstroke
Forceful apical impulse
Hypertrophic cardiomyopathy
Rapid, strong carotidupstroke
S4 more common
Outflow murmur
Ventricular heave






	Causes

	Coronary artery disease
Idiopathic cardiomyopathy
Valvular heart disease
Hypertension
Myocarditis
Drug-induced
Toxin-induced
Systemic disease

	Hypertension
Diabetes mellitus
Ischemia
Aging
Pericardial disease
Restrictive cardiomyopathy
Hypertrophic cardiomyopathy
Amyloidosis










[image: image]

FIGURE 6-1 Gross pathology of hypertrophic and dilated cardiomyopathies. A, Hypertrophic cardiomyopathy showing marked hypertrophy especially of the interventricular septum. B, Normal heart. C, Dilated cardiomyopathy with increased chamber size and spherical shape of left ventricle.


(From Seidman JG, Seidman C: The genetic basis for cardiomyopathy: from mutation identification to mechanistic paradigms, Cell 104:557, 2001.)








BOX 6-1 Selected Causes of Dilated Cardiomyopathy


Coronary artery disease


Alcohol


Peripartum


Infections (viral, Chagas disease)


Myocarditis


Hypertension


Drugs (doxorubicin, cyclophosphamide, cocaine)


Familial


Storage disease


Thyroid disease


Vasculitis (lupus)


Pheochromocytoma


Neuromuscular diseases (Duchenne muscular dystrophy)


Uremia


Idiopathic








[image: image]

FIGURE 6-2 Pathophysiology of heart failure. Mechanism of high-output and low-output heart failure leading to activation of neurohormonal vasoconstrictor systems and renal sodium and water retention.


(From Schrier RW, Abraham WT: Hormones and hemodynamics in heart failure, N Engl J Med 341:577, 1999.)












Clinical Presentation







[image: image] Symptoms and signs of HF—usually caused by fluid retention or poor cardiac output (or both) (Table 6-2)


[image: image] NYHA classification—a measure of severity of symptoms (Table 6-3)


[image: image] It is often difficult to differentiate dilated cardiomyopathy from HCM on history or physical examination



[image: image] S4 more common in HCM (because of atrial contraction against a stiff ventricle)



[image: image] Outflow tract murmur may be present in HCM and pulse may be bisferiens (two humps)




[image: image] Outflow murmur is harsh, crescendo-decrescendo, located at lower sternal border



[image: image] Increased by standing, post-extrasystole, hypovolemia, Valsalva maneuver (during strain) (decreased preload increases the obstruction)



[image: image] Decreased by squatting, isometric handgrip (increased afterload decreases the obstruction)



[image: image] Ventricular heave


[image: image] Restrictive cardiomyopathy and pericardial disease (tamponade, constrictive pericarditis) often present with predominately right-sided findings; findings of infiltration often present in other organs in systemic disorders (e.g., amyloid also causes enlarged tongue and liver).





TABLE 6-2 Symptoms and Signs of Congestive Heart Failure






	Symptoms

	Signs






	Dyspnea
Cough (especially when recumbent)
Anorexia and weight loss
Orthopnea
Paroxysmal nocturnal dyspnea
RUQ abdominal pain (hepatic congestion)
Fatigue and poor exercise tolerance
Nocturia

	Increased jugular venous pressure
Crackles (rales)
Hepatojugular reflux
S3 and/or S4
Pedal edema and/or ascites
Hepatomegaly
Tachycardia
Decreased pulse pressure
Cachexia
Mitral or tricuspid regurgitation
Hypotension
Cool extremities







RUQ, right upper quadrant.


TABLE 6-3 New York Heart Association Classification






	Class

	Severity of Symptoms

	Description






	I

	None to mild

	No symptoms






	II

	Mild to moderate

	Symptoms with moderate exertion






	III

	Moderate to severe

	Symptoms with minimal exertion






	IV

	Severe

	Symptoms at rest














Diagnosis and Evaluation







[image: image] Good history and physical examination: Severity and duration of symptoms, alcohol/cocaine use, angina, family history of HF or sudden cardiac death



[image: image] Diagnosis of HF based on clinical history and exam




[image: image] Strictly a clinical diagnosis



[image: image] ECG to evaluate for ischemia, evidence of old infarction, or tachyarrhythmia


[image: image] Echocardiogram: Most cost-effective way to evaluate systolic versus nonsystolic dysfunction


[image: image] Labs: electrolytes, liver profile, urinalysis to evaluate possible renal or hepatic disease


[image: image] Brain natriuretic peptide (BNP) may be useful in distinguishing between cardiac and pulmonary causes of dyspnea



[image: image] A cutoff of 100 pg/mL most commonly used; higher cutoff values improve specificity at the expense of sensitivity



[image: image] Most patients with acutely decompensated heart failure have BNP values greater than 400 pg/mL; an important exception is patients with morbid obesity, who tend to have normal BNP levels even in HF


[image: image] Chest radiograph: Usually shows cardiomegaly and pulmonary venous redistribution; with acute failure, chest film may also show enlarged hilar vessels and Kerley B lines (Fig. 6-3)


[image: image] Thyroid function tests if patient is in atrial fibrillation, if the patient’s age is greater than 60 years, or if the patient has symptoms of thyroid disease


[image: image] Stress testing is not usually done for the diagnosis of coronary artery disease; more commonly done for reasons of prognosis


[image: image] Cardiac catheterization should be done if patient has angina, shows evidence of ischemia or infarction on ECG, or has multiple risk factors








[image: image]

FIGURE 6-3 Radiologic features of heart failure. A, Chest radiograph of a patient with pulmonary edema. B, Enlargement of lung base showing Kerley B lines (arrow). C, Schematic highlighting the radiologic features of heart failure.


(From Haslett C, Chilvers ER: Davidson’s principles and practice of medicine, ed 19, Philadelphia, Churchill Livingstone, 2003, Figs. 12.22A, 12.22B, and 12.22C.)












Treatment







[image: image] Treatment of acutely decompensated HF



[image: image] Oxygen (to treat hypoxemia and promote diuresis)



[image: image] Morphine sulfate (to decrease patient anxiety and increase arterial and venous dilation)



[image: image] Diuretics (loop diuretics are first line)



[image: image] Nitroglycerin (to decrease preload and pulmonary capillary wedge pressure)



[image: image] Sodium nitroprusside (useful in hypertensive crisis)



[image: image] Nesiritide— recombinant human BNP; works as a vasodilator



[image: image] Questionable association with increased mortality—limit use to severe acute HF



[image: image] Delivered as a continuous IV infusion




[image: image] Monitor for hypotension and worsening renal function during use



[image: image] Inotropic agents (use if peripheral signs of hypoperfusion present)



[image: image] Dobutamine, milrinone



[image: image] Beware of increase in ventricular arrhythmias with these agents


[image: image] Treatment of chronic systolic HF: goal is to delay onset of symptoms if asymptomatic, ameliorate symptoms when present, and prevent sudden death



[image: image] Angiotensin-converting enzyme inhibitors (ACEIs)




[image: image] Indicated in all patients with systolic dysfunction whether symptomatic or not




[image: image] Start with low dose and titrate upward; monitor potassium and creatinine



[image: image] Titrate to highest tolerated dose or doses used in clinical trials



[image: image] Patients with hyponatremia, hypotension, diabetes mellitus are most prone to problems with renal insufficiency



[image: image] Side effects: Cough, angioedema, renal dysfunction are class effects



[image: image] Contraindications to ACEI: Bilateral renal artery stenosis, previous angioedema with use of an ACEI; chronic kidney disease relative contraindication depending on creatinine clearance



[image: image] Angiotensin II receptor blocker (ARB) is an alternative, especially if patient develops cough with ACEI



[image: image] β-Blockers




[image: image] Indicated in all patients with systolic dysfunction whether symptomatic or not



[image: image] Agents of choice are carvedilol or long-acting metoprolol (succinate)



[image: image] Do not start when patient is volume overloaded



[image: image] Start at low dose and titrate upward to highest tolerated dose or doses used in clinical trials



[image: image] Both ACEI and β-blockers increase survival in patients with HF due to systolic dysfunction




[image: image] Diuretics for volume overload if present



[image: image] Teach patient about low-salt diet (3–4 g daily), daily weights, symptoms of HF, flexible diuretic regimen



[image: image] Loop diuretics most effective at sodium excretion



[image: image] Thiazides used sparingly for booster effect



[image: image] Aldosterone inhibitor (spironolactone, eplerenone) has mortality benefit in patients with severe (NYHA class IV) HF, normal renal function, and normal potassium


[image: image] Watch potassium carefully as risk of hyperkalemia exists







[image: image] Digoxin for those still symptomatic on ACEI, β-blocker, and loop diuretic



[image: image] No effect on mortality



[image: image] Decreases hospitalization for HF



[image: image] Use low dose (0.125 mg/dL) and be careful in elderly, those with renal failure, and when starting amiodarone (amiodarone decreases excretion)



[image: image] Symptoms of toxicity include heart block, atrial and ventricular tachycardia, visual disturbances (blurred or yellow vision), nausea, vomiting, dizziness


[image: image] Toxicity exacerbated by hypokalemia



[image: image] Treatment may require digoxin immune antibody, atropine, temporary pacer, and potassium repletion






[image: image] Hydralazine and isosorbide dinitrate



[image: image] Recommended for African American patients who continue to be symptomatic despite optimal therapy with ACEI and β-blocker



[image: image] Should not be a substitute for ACEI or ARB



[image: image] Combination can be used as an alternative to ACEI if patient is intolerant to ACEI and ARB



[image: image] Drugs to avoid: Nonsteroidal anti-inflammatory agents, calcium channel blockers (only vasoselective ones do not negatively affect survival), antiarrhythmic drugs (only amiodarone and dofetilide do not negatively affect survival), alcohol, cocaine, tobacco



[image: image] Warfarin: Advocated for those in atrial fibrillation, with previous embolic event, or with visible cardiac clot on echocardiography; controversial in dilated cardiomyopathy without history of embolic events



[image: image] Cardiac resynchronization therapy (CRT or biventricular pacing): Use to promote mechanical synchrony if LVEF less than 35%, QRS duration greater than or equal to 120 ms, in normal sinus rhythm, and NYHA class III or IV HF on maximal medical therapy



[image: image] Internal cardioverter-defibrillator (ICD): To prevent sudden cardiac death for patients with LVEF less than or equal to 35% and NYHA class II or III HF on maximal medical therapy




[image: image] Transplantation: Associated with 90% 1-year survival and 70% 5-year survival rates



[image: image] Strict criteria for eligibility given organ shortage



[image: image] Major early problems are infection and rejection



[image: image] Major late problem is transplant vasculopathy, which affects coronary arteries



[image: image] Mechanical circulatory support:


[image: image] Can be used for short-term support, “bridge” to transplantation, or “destination” (permanent) therapy for non–transplantation candidates





[image: image] Treatment of chronic nonsystolic HF is less evidence-based than treatment for systolic dysfunction



[image: image] Treat hypertension aggressively



[image: image] Consider myocardial ischemia as potential cause



[image: image] Diuretics to control fluid



[image: image] Candesartan (ARB) is the only agent to be studied in a large trial of patients with nonsystolic HF; no difference in mortality but fewer hospital admissions for HF



[image: image] Avoid digoxin and positive inotropic drugs



[image: image] Avoid atrial fibrillation—shortens diastolic filling time


[image: image] Treatment of chronic HCM: goal is to ameliorate symptoms and prevent sudden death








[image: image] Usually either a β-blocker or verapamil to slow heart rate, decrease inotropy, and treat hypertension


[image: image] Verapamil may occasionally worsen gradient in patients with high resting gradient (>50 mm Hg) and severe symptoms



[image: image] Avoid in such patients and use disopyramide instead





[image: image] Avoid digoxin and positive inotropic drugs



[image: image] Avoid atrial fibrillation



[image: image] Avoid drugs that reduce preload or afterload



[image: image] ICD for history of sudden death or syncope, family history of sudden death or syncope, sustained ventricular tachycardia, extreme hypertrophy, or a high-risk genotype




[image: image] Screen family for HCM with echocardiogram and ECG




[image: image] Endocarditis prophylaxis is no longer recommended




[image: image] Treat as if patient has systolic HF if patient evolves into dilated cardiomyopathy (see previous discussion)



[image: image] Myectomy rarely necessary and only for obstructive HCM with severe drug-refractory symptoms and a gradient greater than 50 mm Hg



[image: image] Alcohol ablation of proximal septum—an alternative therapy for obstructive HCM with severe drug-refractory symptoms and a gradient greater than 50 mm Hg


[image: image] Treatment of restrictive cardiomyopathy



[image: image] Poor options



[image: image] Cautious use of diuretics as noncompliant ventricle is preload dependent



[image: image] Attempt to treat underlying cause



[image: image] Avoid digoxin, especially in patients with amyloid (high local cardiac digoxin levels lead to increased arrhythmias)



[image: image] Transplantation is an option



[image: image] Avoid atrial fibrillation



[image: image] Make sure the patient does not have constrictive pericarditis, which is surgically correctable















Review Questions





For review questions, please go to www.expertconsult.com.











Suggested Readings





 Hunt S.A., Abraham W.T., Chin M.H., et al. Guidelines for the diagnosis and management of heart failure in adults: a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines (Writing Committee to Update the 2005 Guidelines for the Evaluation and Management of Heart Failure). J Am Coll Cardiol. 2009;53:e1-e90.


 Kushwaha S.S., Fallon J.T., Fuster V. Restrictive cardiomyopathy. N Engl J Med. 1997;336:267-276.


 Maron B.J., McKenna W.J., Danielson G.K., et al. ACC/ESC clinical expert consensus document on hypertrophic cardiomyopathy: a report of the American College of Cardiology Task Force on Clinical Expert Consensus Documents and the European Society of Cardiology Committee for Practice Guidelines. J Am Coll Cardiol. 2003;43:1687-1713.
















Chapter 7 Valvular Heart Disease




Thomas A. Traill, MD, FRCP





Valvular heart disease is recognized by finding a heart murmur. Here, even more than elsewhere in cardiology, the physical findings are all-important to making a diagnosis and assessing severity. Often they trump the results of special testing. Murmurs may first be detected in a symptomless patient, perhaps a young would-be athlete at a high school physical, or they may be the clue in someone with dyspnea and fluid retention that valvular disease is the reason for their cardiac failure.






Aortic Stenosis






Basic Information







[image: image] Causes and etiology



[image: image] Congenital unicuspid valve



[image: image] Usually severe



[image: image] Presents in children



[image: image] Congenital bicuspid valve



[image: image] Murmur present from childhood



[image: image] Common cause of aortic regurgitation (AR), as well as aortic stenosis (AS)



[image: image] AS develops in middle age with calcification




[image: image] Degenerative calcific disease



[image: image] Develops usually in late middle age or later in a previously normal, trileaflet valve



[image: image] Earliest manifestation is aortic sclerosis, defined as thickening of the leaflets, presence of a heart murmur, and gradient less than 25 mm Hg



[image: image] Progression of aortic sclerosis to stenosis is biologically similar to that of atherosclerosis and has been linked to the same risk factors



[image: image] Hence, interest exists in the possibility that lipid lowering will slow progression of AS (unproven)












Clinical Presentation







[image: image] Physical signs



[image: image] Slow-rising carotid upstroke (parvus et tardus)




[image: image] May be difficult to detect in older patients with stiff vessels and wide pulse pressure; should be obvious in patients younger than 70 years



[image: image] Systolic ejection murmur




[image: image] Synonyms: crescendo-decrescendo, diamond-shaped




[image: image] Intensity is no guide to severity




[image: image] Murmur of severe disease sounds “late-peaking”




[image: image] May be conducted to the apex with a musical quality (“Gallavardin murmur”)



[image: image] Reduced intensity of A2 (aortic closure sound) in calcific disease



[image: image] Ejection sound (close after S1) signals bicuspid valve



[image: image] See Table 7-1 for effects of various maneuvers


[image: image] Natural history



[image: image] Excellent prognosis in presymptomatic patients



[image: image] 50% 3-year mortality in patients with symptoms




[image: image] Classic symptoms: angina, dyspnea, dizziness/syncope



[image: image] Outflow tract velocity on Doppler echocardiography helps to anticipate onset of symptoms



[image: image] Greater than 4 m/sec (corresponds to gradient >64 mm Hg); implies likely symptoms (hence referral for surgery) within 3 years



[image: image] Poor prognosis in patients with left ventricular (LV) dysfunction (in whom the outflow velocity and gradient may also be misleadingly low)







TABLE 7-1 Effects of Maneuvers on Valvular Murmurs


[image: image]











Diagnosis and Evaluation







[image: image] Role of testing



[image: image] Electrocardiogram (ECG)



[image: image] Usually shows LV hypertrophy



[image: image] Severe AS requiring operation is unusual with normal ECG



[image: image] Echocardiography



[image: image] Shows morphology of the valve



[image: image] Allows Doppler measurement of outflow tract velocity



[image: image] Velocity allows gradient and valve area calculations, but these have limited additional role over the raw velocity


[image: image] Surgery for a high gradient in the absence of symptoms is not routine



[image: image] Demonstrates aortic ectasia in 30% to 50% of patients with bicuspid aortic valve












Treatment







[image: image] Timing of surgery



[image: image] Asymptomatic patients are followed, often for years



[image: image] Symptoms of angina, dyspnea, fluid retention, syncope, or exertional dizziness require prompt surgical referral




[image: image] Poor cardiac function requires prompt surgical referral (even if the gradient is low)


[image: image] Medical issues



[image: image] Nitrates contraindicated (dangerous to lower preload)




[image: image] Antibiotic prophylaxis for dental work and other potentially contaminated procedures


[image: image] Surgical options



[image: image] Mechanical prosthetic valves require lifelong anticoagulation, but should obviate need for future surgery




[image: image] Biologic prostheses offer 15 to 20 years’ use before degenerating



[image: image] Less time to degeneration in the young, in patients with kidney disease, and in those on corticosteroids



[image: image] Biologic prostheses do not need anticoagulant treatment



[image: image] Pulmonary autograft procedures are rarely used



[image: image] Growing interest in percutaneous stent-valve implants for the very old or very frail















Chronic Aortic Regurgitation






Basic Information







[image: image] Etiology and differential diagnosis



[image: image] AR has a broad differential diagnosis, and it is critical to identify the underlying cause before determining management; AR demands a diagnosis



[image: image] Diseases of the valve



[image: image] Bicuspid aortic valve



[image: image] Following endocarditis



[image: image] Rheumatic valve disease



[image: image] Diseases of the aorta



[image: image] Connective tissue disorders


[image: image] Marfan syndrome (Box 7-1 and Fig. 7-1)



[image: image] Familial aortic ectasia



[image: image] Other rare, inherited vascular disorders





[image: image] Aortic dissection



[image: image] Inflammatory disorders


[image: image] Vasculitis (Takayasu disease)



[image: image] Giant-cell arteritis



[image: image] Syphilis






[image: image] Diseases affecting aorta and valve



[image: image] Spondyloarthropathies


[image: image] Ankylosing spondylitis



[image: image] Reiter syndrome



[image: image] Psoriatic arthropathy











BOX 7-1 Marfan Syndrome


Etiology: Dominant mutations in fibrillin 1, but genetic diagnosis not yet applicable to most cases


Clinical features


    Skeleton


    Height


    Wingspan >105% of height


    Arachnodactyly


    Pectus carinatum


    Pectus excavatum


    Scoliosis


    Thumb and wrist signs


    Joint laxity


    Ocular


    Ectopia lentis


    Myopia


    Cardiovascular


    Aortic ectasia


    Mitral valve prolapse


    Other


    Dural ectasia


    Spontaneous pneumothorax


    Emphysema


Management of aortic involvement


    Periodic (every 6–12 months) evaluation of aortic dimension by echo


    β-Blocker therapy to slow progression


    Losartan may reduce aortic involvement


    Aortic root replacement for ectasia >5 cm








[image: image]

FIGURE 7-1 External phenotype of patient with Marfan syndrome, showing long extremities and digits, tall stature, and pectus carinatum.


(From Zipes DP: Braunwald’s heart disease: a textbook of cardiovascular medicine, ed 7, Philadelphia, Saunders, 2005, Fig. 70-7.)












Clinical Presentation







[image: image] Physical signs and assessing severity



[image: image] Abnormal pulses, LV enlargement, and a diastolic murmur



[image: image] Pulses



[image: image] Bounding pulses reflect wide pulse pressure due to runoff from the aorta


[image: image] Differential diagnosis of such pulses includes persistent ductus arteriosus (PDA), arteriovenous fistula, and hypertrophic cardiomyopathy



[image: image] Various eponyms attached to AR pulses (Table 7-2)





[image: image] The water-hammer pulse refers to the slapping quality when the hand is held up and the arterial diastolic pressure is below approximately 25 mm Hg



[image: image] Other peripheral findings (see Table 7-2)



[image: image] Auscultatory findings



[image: image] Early diastolic murmur starts at the instant of aortic closure, usually medium frequency


[image: image] Longest and loudest when AR is chronic and the patient is doing well



[image: image] When the LV diastolic pressure rises because of failure or a torrential leak, or in the acute setting, the murmur is less conspicuous





[image: image] Austin Flint described a second murmur, beginning in mid- or late diastole, caused by turbulent flow through the mitral orifice


[image: image] It reflects high LV diastolic pressure, thus an adverse hemodynamic situation



[image: image] Often indicates the need for surgical valve replacement





[image: image] Effects of various maneuvers on murmur intensity: see Table 7-1






TABLE 7-2 Peripheral Pulse Findings in Chronic Aortic Regurgitation






	Sign

	Description






	Quincke’s sign

	Nail bed pulsation






	Corrigan’s pulse

	Visible carotid pulsation






	de Musset’s sign

	Head bobbing to pulse






	Müller’s sign

	Uvula bobbing to pulse






	Duroziez’s sign

	Diastolic bruit with compression of the femoral artery at the groin






	Hill’s sign

	Systolic pressure in the leg >10 mm Hg higher than the measurement at the brachial artery; reflects large stroke volume






	Traube’s sign

	Pistol-shot sounds best heard over the femoral artery














Diagnosis and Evaluation







[image: image] Role of laboratory testing: as needed to investigate for underlying cause/condition


[image: image] Echocardiography



[image: image] Site of the problem: Valve or aortic wall



[image: image] Morphology of valve: Bicuspid versus other



[image: image] Vegetation, perforation



[image: image] Associated disease of other valves



[image: image] Mitral valve prolapse—connective tissue disorder



[image: image] Mitral stenosis—rheumatic disease



[image: image] Left ventricular cavity size and function












Treatment







[image: image] Natural history and timing of surgery



[image: image] Chronic AR is well tolerated for many years by most patients, in contrast to acute and subacute AR; if uncorrected, eventually leads to irreversible dilation of the LV and poor systolic function



[image: image] The largest LVs seen are those of long-standing chronic AR (cor bovinum)




[image: image] Surgery recommended for:



[image: image] First hint of symptoms: dyspnea, fatigue


[image: image] Angina unusual in AR; may reflect coronary ostial involvement by aortitis or unrelated coronary artery atherosclerosis





[image: image] Enlarging LV cavity



[image: image] LV end-systolic dimension more than 5.5 cm (such a figure for dimension at end-systole implies combination of large cavity and some reduction in systolic function)



[image: image] Aortic ectasia



[image: image] Aortic root measurement more than 5 cm in Marfan or Loeys-Dietz syndromes, more than 5.5 cm with other diagnoses















Chronic Mitral Regurgitation






Basic Information







[image: image] Differential diagnosis



[image: image] Myxomatous (floppy) valve (i.e., mitral valve prolapse)



[image: image] Ruptured chordae tendineae



[image: image] Following endocarditis



[image: image] Papillary muscle dysfunction



[image: image] Mitral annulus calcification



[image: image] Rheumatic



[image: image] “Functional” (i.e., from annulus or LV dilation)



[image: image] Rarities (e.g., Libman-Sacks endocarditis in lupus)















Clinical Presentation







[image: image] Physical signs and assessing severity



[image: image] Hyperkinetic left ventricle



[image: image] Pansystolic murmur



[image: image] In acute, severe mitral regurgitation (MR), murmur may be shortened by high left atrial pressure



[image: image] In mitral valve prolapse, late systolic murmur implies mild regurgitation



[image: image] In general, loudness correlates with severity




[image: image] Effects of maneuvers on murmur: see Table 7-1




[image: image] Third heart sound












Diagnosis and Evaluation







[image: image] Role of testing



[image: image] Chest radiography: cardiomegaly, left atrial size, pulmonary congestion, pulmonary artery enlargement



[image: image] ECG: May see atrial fibrillation












Treatment







[image: image] Natural history and timing of surgery



[image: image] Chronic MR is tolerated even better than AR; hence, there has been a tendency to operate too late, at a point when the LV is irremediably damaged



[image: image] It is important, therefore, to follow LV size carefully and be alert to even subtle changes in effort tolerance, stamina, and energy level




[image: image] Atrial fibrillation often an indication of the time to operate




[image: image] Enlarging LV may be reflected by end-systolic dimension of 4.5 cm


[image: image] Mitral valve repair generally preferred over replacement















Mitral Valve Prolapse






Basic Information







[image: image] Etiology



[image: image] Mitral valve prolapse (MVP) is the bulging of the mitral leaflets past the plane of the annulus into the left atrium



[image: image] May be accompanied by MR, not necessarily severe



[image: image] Is normally the result of myxomatous change, but can occur in a normal valve under certain conditions (e.g., a hyperkinetic circulation with excessive sympathetic stimulation or an underfilled left ventricle)












Clinical Presentation







[image: image] Physical signs



[image: image] Mid-systolic click




[image: image] Late systolic murmur heard best at the apex



[image: image] Natural history and complications



[image: image] Generally benign



[image: image] Infrequent complications



[image: image] Endocarditis; thus, some recommend antibiotic prophylaxis in patients with late systolic murmurs



[image: image] Progressive valve degeneration leading to severe regurgitation (~10% of patients)



[image: image] Atrial and ventricular arrhythmias



[image: image] Sudden death—extremely rare; hence, virtually unpredictable



[image: image] Stroke—very rare; thus, no routine antiplatelet or anticoagulant prophylaxis















Acute Valvular Regurgitation






Basic Information







[image: image] Causes



[image: image] Endocarditis



[image: image] Chordal rupture



[image: image] Aortic dissection












Clinical Presentation







[image: image] Pathophysiology and presentation



[image: image] Acute AR and MR present differently from their chronic counterparts, because the LV and left atrium are of normal size



[image: image] Acute AR causes LV diastolic pressure to rise abruptly during diastole, so aortic diastolic pressure is not much reduced; pulse pressure is narrow and patients present with cardiogenic shock, small-volume pulses, and an unimpressive or absent murmur



[image: image] Acute MR causes a very abrupt tall V wave in the left atrium; hence, acute pulmonary edema, low cardiac output, and a murmur that is unimpressive and may sound like an ejection murmur












Treatment







[image: image] Natural history and management



[image: image] Acute AR



[image: image] Natural history is poor, and early surgery is almost always advised



[image: image] Surgery should not be delayed pending completion of antibiotic treatment




[image: image] Antibiotic treatment should be continued after operation to finish full course



[image: image] Acute MR



[image: image] Natural history better than acute AR



[image: image] Surgery advised for patients with acute pulmonary edema















Mitral Stenosis






Basic Information







[image: image] Causes



[image: image] Acquired mitral stenosis (MS) is invariably from rheumatic fever; clinically recognized in about 50% of patients




[image: image] Congenital MS is recognized but rare












Clinical Presentation







[image: image] Symptoms



[image: image] Mobile valve



[image: image] Loud S1




[image: image] Opening snap (follows S2)



[image: image] Mid-diastolic rumble



[image: image] Calcified valve



[image: image] Normal or soft S1, dull or absent snap



[image: image] Soft but long murmur



[image: image] Effect of various maneuvers: see Table 7-1













Diagnosis and Evaluation







[image: image] Symptoms and management



[image: image] Young patient, mobile valve




[image: image] Symptoms include dyspnea, paroxysmal nocturnal dyspnea, hemoptysis, paroxysmal atrial fibrillation



[image: image] Balloon commissurotomy if there is pure MS (without MR) and no thrombus



[image: image] Older patient; calcified, immobile valve; or subvalve chordal disease



[image: image] Valve replacement for symptoms or findings of fatigue, dyspnea, atrial fibrillation, pulmonary hypertension, right-heart failure, edema


[image: image] Role of laboratory studies



[image: image] Chest radiography



[image: image] Left atrial enlargement



[image: image] Pulmonary artery and right-heart enlargement



[image: image] Echocardiography



[image: image] Valve morphology



[image: image] Involvement of other valves



[image: image] Transesophageal echocardiography (TEE) before balloon commissurotomy to examine left atrium for clot












Treatment







[image: image] Mitral stenosis and pregnancy



[image: image] Ostensibly well young women with MS may tolerate pregnancy poorly because of combined effects of blood volume increase and high cardiac output




[image: image] Careful preconception assessment indicated



[image: image] In a pregnant woman with new-onset pulmonary edema, consider



[image: image] Mitral stenosis



[image: image] Peripartum cardiomyopathy















Antibiotic Prophylaxis






Diagnosis and Evaluation







[image: image] Goal is to prevent infective endocarditis


[image: image] Recent updated guidelines (American Heart Association, 2007) contain major changes based on current evidence


[image: image] Patients for whom prophylaxis is indicated (only patients at highest risk):



[image: image] Prosthetic heart valves (including bioprosthetics)




[image: image] Personal history of infective endocarditis




[image: image] Unrepaired congenital cyanotic heart disease




[image: image] Incompletely repaired cyanotic heart disease or repaired using prosthetic material




[image: image] Cardiac valvulopathy in a transplanted heart



[image: image] No longer indicated in relatively low-risk valvular disorders such as mitral valve prolapse, bicuspid aortic valve, acquired aortic and mitral valve disorders, hypertrophic cardiomyopathy, and others


[image: image] Procedures for which prophylaxis is indicated



[image: image] Dental procedures that involve manipulation of gingival tissue or periapical tooth region or mucosal perforation



[image: image] Respiratory tract procedures that involve incision or biopsy



[image: image] Procedures in patients with gastrointestinal or genitourinary tract infections



[image: image] Procedures on infected skin or tissue



[image: image] Surgery to implant prosthetic valves or prosthetic intravascular or intracardiac materials












Treatment







[image: image] Standard regimen for most dental and respiratory procedures: amoxicillin 2 g given 30 to 60 minutes before procedure


[image: image] Alternatives for penicillin-allergic patients: cephalexin, azithromycin, clarithromycin, or clindamycin


[image: image] For other procedures, need to tailor antibiotic to likely organisms















Artificial Valves






Treatment







[image: image] Choosing a prosthesis



[image: image] Repair preferred over replacement, but generally only available for mitral valve disease



[image: image] Bioprostheses last roughly 5 to 20 years—shorter lifespan than mechanical prostheses




[image: image] Consider biologic valves rather than the more durable mechanical prostheses when



[image: image] Prepregnancy condition exists (and anticoagulants undesirable)



[image: image] Anticoagulation undesirable or risky



[image: image] Patient is in atrial fibrillation and will be on anticoagulants



[image: image] Patients are older than 60 years (bioprosthesis should last long enough)



[image: image] In setting of high endocarditis risk, as it is less likely to require removal in event of endocarditis



[image: image] Bioprostheses deteriorate more rapidly in young patients, those with kidney disease, or those on corticosteroids


[image: image] Follow-up of prostheses



[image: image] Prosthetic malfunction



[image: image] Produces the same murmurs as in native valves (exception is paraprosthetic MR, which can be silent)



[image: image] Consider in a patient with hemolysis



[image: image] TEE often required for confirmation and assessing severity



[image: image] Interrupting anticoagulants



[image: image] Relatively safe in patients with aortic prostheses



[image: image] Should generally use heparin (usually low-molecular-weight) for patients with mitral prostheses














Review Questions





For review questions, please go to www.expertconsult.com.











Suggested Readings





 Bonow R.O., Carabello B.A., Chatterjee K., et al. ACC/AHA guidelines for the management of patients with valvular heart disease. J Am Coll Cardiol. 2006;48:1-148. 2006


 Lung B., Gohlke-Barwolf C., Tornos P., et al. for the Working Group on Valvular Heart Disease: Recommendations on the management of the asymptomatic patient with valvular heart disease. Eur Heart J. 2002;23:1252-1266.


 Otto C.M. Evaluation and management of chronic mitral regurgitation. N Engl J Med. 2001;345:740-746.


 Otto C.M. Valvular aortic stenosis: disease severity and timing of intervention. J Am Coll Cardiol. 2006;47:2141-2151.













OEBPS/OEBPS/images/B9781455706921000022_t0010.jpg
Systolic BP Diastolic BP

category (mm Hg) (mm Hg)
Normal <2 ana <80
Prenypertension  120-139  or 8089
Hypertension
stage 1 140159 or 9099
stage 2 =160 or >100

Adapted from The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pres-
Sure, JAMA 289:2560-2572, 2003.
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dlass_Action Examples Notable side Effects
| Block sodium channels; varying  Class IA: quinidine, Class: nausea, vomiting
effects on maximal veloclty of  procainamide, Quinidine: hemolytic anemia, thrombocytopenia, tinnitus
depolarization and duration of _disopyramide. Procainamide: drug-induced lupus
action potential Class IB: lidocaine, mexiletine  Lidocaine: dizziness, confusion, seizures, coma

Class IC: lecainide,
propafenone

[ p-Blockers; | SA node automaticity  Propranolol, metoprolol
and | AV node conduction

Il Prolong action potential duration  Amiodarone, sotalol,
dronedarane, ibutilide

N Calcium channel blockers; | Verapamil, diltiazem
'AV nodal conduction

Mexiletine: tremor, ataxia, rash
Flecainide: proarrhythmic toxicity, nausea, dizziness

Class: CHF, bronchospasm, bradycarcia, hypotension

Amiodarone: hepatitis, pumonary toxiciy, hypo- and
hyperthyroidism, peripheral neuropathy

Sotalol: bronchospasm

Ibutiide: 1-2.5% ris of inducing polymorphic VT, requiring
telemetry during use and at least 4 hr afterward

Class: AV block, hypotension, bradycardia, constipation

AV; atriokertiiciibus CHE, conneative: heirt Sallirey 54 slhonivial VT ventrictlar tarbycandis.
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INITIAL DRUG THERAPY

Uitestyte Compeling indication(s)
Blood Pressure Classifcation Modification _No Compelling Indication esent

Normal (<120/80 mm Ho) Encourage None None

Prehypertenson (120-139/80-89 mm gy Yes None Appropriate drug(sfor

BM, CKD, or CAD I B9
>130/80 mm Ha, for CHE.
1180 >120/80 min Hg

Stage 11(140-159/90-99 mm Ho) Yes Tiazide diuretic for most; may  Appropriate drug(s)for
consder other drug csses Compeling Indcation
Stage 2 2160/>100mm Ho) Yes Two-drug combinaton for most, ~ Two-drug combination for
incucing thiazde duretic most, usualy Induding
appropriate crug(s) for

compeling Indcation

89, blood presure; CAD, coronary atery cseas; CH, congestive heartfllure; CKD, chronic ey disase; DM, diabees melltus.
Adapted fom The Seventh Report of the int National Comnitee o Prevention, Detection, alation, and Treatment of igh Blood Pressure, AN
ko Ay
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_ Name Phenotype _Abnormal Lipid _Defect Possible Cllnical Findings _Risk of CHD

Familal 0 T Detectve LDL receptor Tendinous xanthomas e
hypercholeserolemia or 3po B100; Xanthelasma
Petirozygousand  Planar xanthomas
homozygous forms  Comea arcus

Familal lipoprotein lpase | IChylomicrons  Upoprotein lpase  Eruptive xanthomas. o
defiiency deficiency. Upemia etinalis
Abdominal pain
Hepatospleromegaly
Familal [ oL Reduction of actity of ~ Often asymptomatic +
hypertrigyceridemia lpoprotein pase
v oL, Acquired Often asymptomatic +
chylomicrons  lpoprotein, lpase
ton, and
chytomicronemia
Combined hyperipidemia b 1VLDL, LOL Excessive secreton of  Often asymptomaticexcept 44+
poBontining  for CHD.
particies
Famital w TvioL oL 3po E polymorphism  Tuberoeruptive xanthomas -
apsbetalipoproteinemia Hyperuricemi
Glucose Intolerance
‘Comeal opacites
Yelow-orange discoloration
of palmar creases
Lecitin-cholesterol NAIHOL Reduced ablityto  Renal nsuficiency. .
acetylransterase (LCAT) esteiy cholesterol  Hemolytc anemia
Geficency. “Fish-eye disease” In mid
form
Tangler dsease NA IHDL Reduced ablltyto  Comeal opacites +
esteiy cholesterol  Polyneuropathy
Orange tonslis
Gain of function of NA 1oL Increase in LOL None o
proprotein convertase receptor
Subllsinike kexin type degradation
9(P5CK9)

9po, apolipoprotein; CHO, coronary heat disease; HOL, Wgh-dersiy ioprotei; 101, ntermediae-density lpoprotein; LOL, low-densty lipoprotein;
VADR. vesy lon-denolty Rocrobeiie 1. incionses & decsmsn:
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Ratio of Number of

AtralRate  Atrial Waves (A) to QRS Response to Carotid
Arehythmia (beats/min) _ Complexes (V) P-Wave Morphology _ Sinus Pressure
Sinus tachycardia 100200 i8] Sinus Slowing
AVNRT 150-250 " Retograde Termination
onr 150-250 11 Eccentric Termination
Aal futter 240320 Asv Sawtooth flutter waves 1AV block
Auta foritation 350-500 Axv Fib (F) vaves 1 Ventriculr ate
Atal tachycardia 100-250 Azv Eccentric 1AV block
Junctional tachycardia 0120 1 Retrograde sight iowing
MaT 100-180 Asv 3 or more different types  Usually none

I Wt Parkinson Whie syncrome.

AV, atrioventriculr; AVNRT, atroventricuar odl e-ntrant tachycardi; MAT, multfoca atil tachycadia; ORT, crthodromic recprocating

tachucandin,
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Pathophysiology Clinical Presentation Diagnosls Treatment

Renal Artery stenosis

Oncersrtes ey Sudden onet o snitcnt_ Wsgnetc reonance o o mprve HTNcontol
Droduce exces rehin,_ Iyparenson 8901 (055 3r)  angodtphy—inly Sna preere el ncion
Shcreses ngoiensn _ ofyounger (30 206 e conakequred Revpaazed palnt s
Wlssoconstictinsona  Abdaming e T anography—Higy Sl ecre it for 87
Sdcserone (odm Pt WAN pephersl vascusr _Sensine onvat Arvauied _contr
Tetenton g voime e Doppe izasound—sensiiy  Sn thrapy decreass
ganion) Uneplained deeforaionin  dependenton opeo s, progresion

Uy i o tnerosciros, e nchon o e i ohot Senost s b
picaly n olderpaens”  Condee FMD  young s Captopn radonclos s, he s iy

ViS00 D Caused by D, Uy e Gop O Wi el ensve, renventon vl e (icney
kit yoonger ks ACE i o AT e decontiaon ol becomes suophi)

chlalde e iggek e dagrost. mimpatenave medeatons Optons 1
oo s Rnopsty ¢ stent Gesos ¢
el ey anclography—gokd 6541 el arerisoten nt
Sancrd, A, iy B St 0 napiy
e i Oty SUT Yo
e T odinted oot Suryeal xison of Ky 1 e
S

Medicaltherapy may be bst
Cpton  etavey of renat

Runction s unikely

Pheachromocytoma

Tumors hatonginaten  Headache Screen i pssma frae surgia esecion
he aarenal medull or_ Sweating metanephiines, confim  Preoperatively, paents should
sympathetic Gngla ind  Palpiatons Wih 2410 uree for receve phentoamine or
eieise iechalamings Palor Gatecholamines, VWA phenasybenzamine to
periodclly Anicty metanepiines prevent s

Mt are sporadic Welght loss Crtain atags may cause ftse-

Familaforms (20-35%)  Orthosatc hypotension posiiv or (e negaie

MEN I and 16 Fypertension may be spsodic  reens

Newrofbromatosis S usained scrsen s postve, localze with

von HippelLindau MR (or VIBG i MR negative)
disease with retinal
angomas, cerebelr
hemangiobastomas, and
Fena callcacinoma)

Hyperaldosterontsm sce Chapter 42)

Aknom tha produces - Gpontaneous hypofalemia  Scren with plasma ldosterone  Surgial esecion of denoma
Sterone v, biteal na ypertensve patent and renin Serum_atioof  May ry spionolactone for
yperpiasa zona (may Couse ramps, musce  aidostrone t renin >20 Typerpisa
granuiosae) weakness) Suggests dease

Rarly, aldostercne.procucing  Severe hypolalemia ncuced by Confim by measuring 24.1r
Grinoma el rine idosterone ater 3

M metabolcaaloss oy o sat oading: 12 pg
Confime disase
Hscreen posive ocaze with
CF o Vil adrenatvein
samping

Hypercortisolism (see Chapter 42)

Severl possiblecases “Tronca obesty Screen with 24-0eurnary Surgial esection oftumor or

ACTH.secreting putary  Moon faies ree cortisol,salvary dscontinuation o steroid
fumor (Cushing’ dsease)  Purple srae Cortiol,or .mg ovemight ihrapy.

Adrenalacenomas Proxmal weakness dexamethasane suppression

Ectopic ACTH secretion Hisutim e

irogenic sterold Hyperghycemia 1 positve, perto nighdose
Saminstration Osizopoross Gexamethasone suppression

e 30 messre plma.
AT

Locaize with imaging of
acrenas or plutary

ACTH, adrenocaticotropic hormone; ACE it angitensin-convrtngenzyme nhirs; A8, angitensinrecsptor blockr, 9, lood
presate T, computed omoaraphy; FMD, ornusclr dysplasi; HTN, hypertension; MEN, millpe endoctne necplas MIEG, dine.131
[ oo s, b o A i it o v it
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MANEUVERS: EFFECT ON MURMUR INTENSITY*

Valsalva (during

Valve Abnormality Continuous traln) Amyl Nitrite Handgrip squatting
Aortic stenosis ! [ ! [
Hypertrophic 1 1 ! i

cardiomyopathy
(see Chapter 6)

Chronic aortic regurgitation | ! 1 1
Chronic mitral regurgitation 1 ' 1 [
Mitral vaive prolapse Moves click and murmur  Moves dlick and murmur  Moves click and Moves dlick and
onset closer to's, onset closer to 5, murmur onset murmur onset
doserto’s; doserto's;
Mitral stenosis i 1 1 1

*Valsalva maneuver: During continuous strain, increases intrathoracic pressure, thereby decreasing venous feturn and preload. After stran, arterial
pressure drops and venous return subsequently increases.

Amyf nitite inhalation: Systemic vasodilator causing a drop in blood pressure followed by a reflex ncrease in heart rate and myocardial contractilty.

Handgrip (isometric exercise): Increases systemic pressure and increases afterload.

Seiiatiine: Wiciiens porlpheral ralfitans ard Dhiis Iesates VoS febarm.
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Lifestyle modification

Notat goal blood pressure
(<140190 avg risk; <130/80 for diabetes or chronic kidney disease)

Initiate drug therapy

No compeling Gompeling
indications. indications present
‘Stage 1 hypertension ‘Stage 2 hypertension | [ Drug(s) for the compeliing
‘Thiazide-type diuretics for most; Two-drug combination for e cationg
may consider ACEI, ARB, BB, CCB, | [ most (usually thiazide-type- Other antihypertensive
or combination diuretic and ACEI, or drugs (diuretics, ACEI,
AR, or 86, or 6C8) AR, BB, CCB) as needed

Stil not a goal blood pressure

Optimize dosages or add additional drugs
unil goal blood pressure is achieved;
consider consultation with hypertension speciaist
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High-output Low-output
cardiac failure cardiac failure

1 1

|Peripheral | Cardiac
vasoular resistance output

|—l—]

T Fullness of the
arterial circulation

TSympateic
nervous system activiy

T 1

I Nonosmotic Diminished renal 1 Renin-
vasopressin hemodynamics and |~ angiotensin-
release. renal sodium and aldosterone.

water excretion system
activity
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Chest pai

Suspected ACS

ASA, f-blocker, nitrate, hepari/LMWH

Initiate therapy

ECG
Cardiac enzymes

(ST elevation ornew LBBB on ECG)

ST elevation ACS

Immediate reperfusion
therapy required

Can PCI be performed within 90 minutes
of patient arrival at the hospital?

o N
Garttor ronboic gy
|Are there contraindications? (See Table 4-6)|
orom Po1 W] [l

Administer
thrombolytics

Successtul reperfusion?

Rescue PCI

Risk stratifcation, secondary.
prevention, risk factor modification
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Agent Advantages

Disadvantages.

Options forstress
Elrcne A Mimics pryslogicinceses n O
P

Provides usetul clinical Information
(6.9, exercie capachty)
Inexpensive

Phamacologic  Dobutamine: j-agonist thatf heart ate and _ Helpful In patients who camnot

myocardil contractity (and thus O; demand)  exercise

‘Adenosine: vasodlates coronary vasculr bed and
Tmyocardal bood flow; dlalon greater in
ommal artries than discased areres resulting
n seal phenomenon from diseased vascular
beds

Dipyridamole: coronary dlator that blocks
reabsorplon of adenosine

Options for Imaging
Nuciar sotope  Thallum-201: potassum analogue taken up by Helpful In distinguishing Ischemia

myocardial cels; hypoperfused myocardium _from Infarcted myocardum
Inltally shows decreased Uptake; tracer Technetium.99m has higher proton
redistributes overalsevera hours energy—better agent for maging
Technetium.99m (sestamibi:aso taken up by obese patents
‘myocardil cefs but binds meversbly——no ate Increases sensitvty and specifity
‘washout makes It dealfor imaging M1 and oftest
unstable angina
Echocardography NA Direct visualization of ventricular
function
Can quantityand localze lschemia
Noninvashe
Increases sensiivty and specifcy
of test

ECC, clectrocardiogram: LBBB, left bundie branch block: ML, myocardial infarction.

Notal patents can
e Sokaey
£CC Sone winat

maging mocalty s
e s o e
Db n o

Reguves

More expenshve

Drugs can cause
‘symptoms of chest
pain, nausea, and
hypotension, making
tes nterpretation
more diffcult
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