1590 potent vasodilators and are useful in the simultaneous treatment of
angina and hypertension. Short-acting dihydropyridines should be
avoided because of the risk of precipitating infarction, particularly in
the absence of concomitant beta blocker therapy.

PART 10

Choice Between Beta Blockers and Calcium Channel Blockers for Initial
Therapy Since beta blockers have been shown to improve life
expectancy after acute myocardial infarction (Chaps. 294 and
295) and calcium channel blockers have not, the former may also
be preferable in patients with angina and a damaged left ventricle.
However, calcium channel blockers are indicated in patients with
the following: (1) inadequate responsiveness to the combination
of beta blockers and nitrates; many of these patients do well with a
combination of a beta blocker and a dihydropyridine calcium channel blocker; (2) adverse reactions to beta blockers such as depression, sexual disturbances, and fatigue; (3) angina and a history of
asthma or chronic obstructive pulmonary disease; (4) sick-sinus
syndrome or significant atrioventricular conduction disturbances;
(5) Prinzmetal’s angina; or (6) symptomatic peripheral arterial disease.

Disorders of the Cardiovascular System

Antiplatelet Drugs Aspirin is an irreversible inhibitor of platelet
cyclooxygenase and thereby interferes with platelet activation.
Chronic administration of 75–325 mg orally per day has been shown
to reduce coronary events in asymptomatic adult men over age 50,
patients with chronic stable angina, and patients who have or have
survived unstable angina and myocardial infarction. There is a dosedependent increase in bleeding when aspirin is used chronically.
It is preferable to use an enteric-coated formulation in the range
of 81–162 mg/d. Administration of this drug should be considered
in all patients with IHD in the absence of gastrointestinal bleeding, allergy, or dyspepsia. Clopidogrel (300–600 mg loading and
75 mg/d) is an oral agent that blocks P2Y12 ADP receptor–mediated
platelet aggregation. It provides benefits similar to those of aspirin in
patients with stable chronic IHD and may be substituted for aspirin
if aspirin causes the side effects listed above. Clopidogrel combined
with aspirin reduces death and coronary ischemic events in patients
with an acute coronary syndrome (Chap. 294) and also reduces the
risk of thrombus formation in patients undergoing implantation of
a stent in a coronary artery (Chap. 296e). Alternative antiplatelet
agents that block the P2Y12 platelet receptor such as prasugrel and
ticagrelor have been shown to be more effective than clopidogrel
for prevention of ischemic events after placement of a stent for an
acute coronary syndrome but are associated with an increased risk
of bleeding. Although combined treatment with clopidogrel and
aspirin for at least a year is recommended in patients with an acute
coronary syndrome treated with implantation of a drug-eluting
stent, studies have not shown any benefit from the routine addition
of clopidogrel to aspirin in patients with chronic stable IHD.
OTHER THERAPIES
The angiotensin-converting enzyme (ACE) inhibitors are widely
used in the treatment of survivors of myocardial infarction, patients
with hypertension or chronic IHD including angina pectoris, and
those at high risk of vascular diseases such as diabetes. The benefits
of ACE inhibitors are most evident in IHD patients at increased risk,
especially if diabetes mellitus or left ventricle dysfunction is present,
and those who have not achieved adequate control of blood pressure and LDL cholesterol on beta blockers and statins. However, the
routine administration of ACE inhibitors to IHD patients who have
normal left ventricular function and have achieved blood pressure
and LDL goals on other therapies does not reduce the incidence of
events and therefore is not cost-effective.
Despite treatment with nitrates, beta blockers, or calcium channel blockers, some patients with IHD continue to experience angina,
and additional medical therapy is now available to alleviate their
symptoms. Ranolazine, a piperazine derivative, may be useful for
patients with chronic angina despite standard medical therapy.
Its antianginal action is believed to occur via inhibition of the late
inward sodium current (INa). The benefits of INa inhibition include
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limitation of the Na overload of ischemic myocytes and prevention
of Ca2+ overload via the Na+–Ca2+ exchanger. A dose of 500–1000
mg orally twice daily is usually well tolerated. Ranolazine is contraindicated in patients with hepatic impairment or with conditions
or drugs associated with QTc prolongation and when drugs that
inhibit the CYP3A metabolic system (e.g., ketoconazole, diltiazem,
verapamil, macrolide antibiotics, HIV protease inhibitors, and large
quantities of grapefruit juice) are being used.
Nonsteroidal anti-inflammatory drug (NSAID) use in patients with
IHD may be associated with a small but finite increased risk of myocardial infarction and mortality. For this reason, they generally should
be avoided in IHD patients. If they are required for symptom relief, it
is advisable to coadminister aspirin and strive to use an NSAID associated with the lowest risk of cardiovascular events, in the lowest dose
required, and for the shortest period of time.
Another class of agents opens ATP-sensitive potassium channels
in myocytes, leading to a reduction of free intracellular calcium ions.
The major drug in this class is nicorandil, which typically is administered orally in a dose of 20 mg twice daily for prevention of angina.
(Nicorandil is not available for use in the United States but is used in
several other countries.)
Angina and Heart Failure Transient left ventricular failure with angina
can be controlled by the use of nitrates. For patients with established
congestive heart failure, the increased left ventricular wall tension
raises myocardial oxygen demand. Treatment of congestive heart
failure with an ACE inhibitor, a diuretic, and digoxin (Chap. 279)
reduces heart size, wall tension, and myocardial oxygen demand,
which helps control angina and ischemia. If the symptoms and signs
of heart failure are controlled, an effort should be made to use beta
blockers not only for angina but because trials in heart failure have
shown significant improvement in survival. A trial of the intravenous
ultra-short-acting beta blocker esmolol may be useful to establish
the safety of beta blockade in selected patients. Nocturnal angina
often can be relieved by the treatment of heart failure.
The combination of congestive heart failure and angina in
patients with IHD usually indicates a poor prognosis and warrants
serious consideration of cardiac catheterization and coronary revascularization.

CORONARY REVASCULARIZATION
Clinical trials have confirmed that with the initial diagnosis of stable
IHD, it is first appropriate to initiate a thorough medical regimen as
described above. Revascularization should be considered in the presence
of unstable phases of the disease, intractable symptoms, severe ischemia
or high-risk coronary anatomy, diabetes, and impaired left ventricular
(LV) function. Revascularization should be employed in conjunction
with but not replace the continuing need to modify risk factors and assess
medical therapy. An algorithm for integrating medical therapy and
revascularization options in patients with IHD is shown in Fig. 293-3.
PERCUTANEOUS CORONARY INTERVENTION
(See also Chap. 296e) Percutaneous coronary intervention (PCI)
involving balloon dilatation usually accompanied by coronary stenting is widely used to achieve revascularization of the myocardium in
patients with symptomatic IHD and suitable stenoses of epicardial
coronary arteries. Whereas patients with stenosis of the left main coronary artery and those with three-vessel IHD (especially with diabetes
and/or impaired LV function) who require revascularization are best
treated with CABG, PCI is widely employed in patients with symptoms
and evidence of ischemia due to stenoses of one or two vessels and
even in selected patients with three-vessel disease (and, perhaps, in
some patients with left main disease) and may offer many advantages
over surgery.
Indications and Patient Selection The most common clinical indication
for PCI is symptom-limiting angina pectoris, despite medical therapy,
accompanied by evidence of ischemia during a stress test. PCI is more
effective than medical therapy for the relief of angina. PCI improves
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