OTHER AGENTS
Favorable effects on the ischemic process and ventricular remodeling
(see below) previously led many physicians to routinely use intravenous nitroglycerin (5–10 μg/min initial dose and up to 200 μg/min
as long as hemodynamic stability is maintained) for the first 24–48 h
after the onset of infarction. However, the benefits of routine use of
intravenous nitroglycerin are less in the contemporary era where betaadrenoceptor blockers and ACE inhibitors are routinely prescribed for
patients with STEMI.
Results of multiple trials of different calcium antagonists have failed
to establish a role for these agents in the treatment of most patients
with STEMI. Therefore, the routine use of calcium antagonists cannot
be recommended. Strict control of blood glucose in diabetic patients
with STEMI has been shown to reduce the mortality rate. Serum
magnesium should be measured in all patients on admission, and
any demonstrated deficits should be corrected to minimize the risk of
arrhythmias.
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VENTRICULAR DYSFUNCTION
After STEMI, the left ventricle undergoes a series of changes in shape,
size, and thickness in both the infarcted and noninfarcted segments.
This process is referred to as ventricular remodeling and generally precedes the development of clinically evident CHF in the months to years
after infarction. Soon after STEMI, the left ventricle begins to dilate.
Acutely, this results from expansion of the infarct, i.e., slippage of
muscle bundles, disruption of normal myocardial cells, and tissue loss
within the necrotic zone, resulting in disproportionate thinning and
elongation of the infarct zone. Later, lengthening of the noninfarcted
segments occurs as well. The overall chamber enlargement that occurs
is related to the size and location of the infarct, with greater dilation
following infarction of the anterior wall and apex of the left ventricle
and causing more marked hemodynamic impairment, more frequent
heart failure, and a poorer prognosis. Progressive dilation and its clinical consequences may be ameliorated by therapy with ACE inhibitors
and other vasodilators (e.g., nitrates). In patients with an ejection fraction <40%, regardless of whether or not heart failure is present, ACE
inhibitors or ARBs should be prescribed (see “Inhibition of the ReninAngiotensin-Aldosterone System” earlier).
HEMODYNAMIC ASSESSMENT
Pump failure is now the primary cause of in-hospital death from
STEMI. The extent of infarction correlates well with the degree of
pump failure and with mortality, both early (within 10 days of infarction) and later. The most common clinical signs are pulmonary rales
and S3 and S4 gallop sounds. Pulmonary congestion is also frequently
seen on the chest roentgenogram. Elevated LV filling pressure and elevated pulmonary artery pressure are the characteristic hemodynamic
findings, but these findings may result from a reduction of ventricular
compliance (diastolic failure) and/or a reduction of stroke volume with
secondary cardiac dilation (systolic failure) (Chap. 279).
A classification originally proposed by Killip divides patients
into four groups: class I, no signs of pulmonary or venous congestion; class II, moderate heart failure as evidenced by rales at the lung
bases, S3 gallop, tachypnea, or signs of failure of the right side of the
heart, including venous and hepatic congestion; class III, severe heart
failure, pulmonary edema; and class IV, shock with systolic pressure
<90 mmHg and evidence of peripheral vasoconstriction, peripheral
cyanosis, mental confusion, and oliguria. When this classification was
established in 1967, the expected hospital mortality rate of patients in
these classes was as follows: class I, 0–5%; class II, 10–20%; class III,
35–45%; and class IV, 85–95%. With advances in management, the
mortality rate in each class has fallen, perhaps by as much as one-third
to one-half.
Hemodynamic evidence of abnormal global LV function appears
when contraction is seriously impaired in 20–25% of the left ventricle.
Infarction of ≥40% of the left ventricle usually results in cardiogenic
shock (Chap. 326). Positioning of a balloon flotation (Swan-Ganz)
catheter in the pulmonary artery permits monitoring of LV filling
pressure; this technique is useful in patients who exhibit hypotension and/or clinical evidence of CHF. Cardiac output can also be
determined with a pulmonary artery catheter. With the addition of
intra-arterial pressure monitoring, systemic vascular resistance can be
calculated as a guide to adjusting vasopressor and vasodilator therapy.
Some patients with STEMI have markedly elevated LV filling pressures (>22 mmHg) and normal cardiac indices (2.6–3.6 L/[min/m2]),
while others have relatively low LV filling pressures (<15 mmHg) and
reduced cardiac indices. The former patients usually benefit from
diuresis, while the latter may respond to volume expansion.
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INHIBITION OF THE RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM
ACE inhibitors reduce the mortality rate after STEMI, and the mortality benefits are additive to those achieved with aspirin and beta
blockers. The maximum benefit is seen in high-risk patients (those
who are elderly or who have an anterior infarction, a prior infarction, and/or globally depressed LV function), but evidence suggests
that a short-term benefit occurs when ACE inhibitors are prescribed
unselectively to all hemodynamically stable patients with STEMI (i.e.,
those with a systolic pressure >100 mmHg). The mechanism involves
a reduction in ventricular remodeling after infarction (see “Ventricular
Dysfunction” later) with a subsequent reduction in the risk of CHF.
The rate of recurrent infarction may also be lower in patients treated
chronically with ACE inhibitors after infarction.
Before hospital discharge, LV function should be assessed with
an imaging study. ACE inhibitors should be continued indefinitely
in patients who have clinically evident CHF, in patients in whom
an imaging study shows a reduction in global LV function or a large
regional wall motion abnormality, or in those who are hypertensive.
Angiotensin receptor blockers (ARBs) should be administered to
STEMI patients who are intolerant of ACE inhibitors and who have
either clinical or radiologic signs of heart failure. Long-term aldosterone blockade should be prescribed for STEMI patients without
significant renal dysfunction (creatinine ≥2.5 mg/dL in men and ≥2.0
mg/dL in women) or hyperkalemia (potassium ≥5.0 mEq/L) who are
already receiving therapeutic doses of an ACE inhibitor, have an LV
ejection fraction ≤40%, and have either symptomatic heart failure
or diabetes mellitus. A multidrug regimen for inhibiting the reninangiotensin-aldosterone system has been shown to reduce both heart
failure–related and sudden cardiac death–related cardiovascular mortality after STEMI, but has not been as thoroughly explored as ACE
inhibitors in STEMI patients.
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BETA-ADRENOCEPTOR BLOCKERS
The benefits of beta blockers in patients with STEMI can be divided into
those that occur immediately when the drug is given acutely and those
that accrue over the long term when the drug is given for secondary prevention after an infarction. Acute intravenous beta blockade improves
the myocardial O2 supply-demand relationship, decreases pain, reduces
infarct size, and decreases the incidence of serious ventricular arrhythmias. In patients who undergo fibrinolysis soon after the onset of chest
pain, no incremental reduction in mortality rate is seen with beta blockers, but recurrent ischemia and reinfarction are reduced.
Thus, beta-blocker therapy after STEMI is useful for most patients
(including those treated with an angiotensin-converting enzyme
[ACE] inhibitor) except those in whom it is specifically contraindicated (patients with heart failure or severely compromised LV function, heart block, orthostatic hypotension, or a history of asthma) and
perhaps those whose excellent long-term prognosis (defined as an
expected mortality rate of <1% per year, patients <55 years, no previous MI, with normal ventricular function, no complex ventricular
ectopy, and no angina) markedly diminishes any potential benefit.

HYPOVOLEMIA
This is an easily corrected condition that may contribute to the hypotension and vascular collapse associated with STEMI in some patients.
It may be secondary to previous diuretic use, to reduced fluid intake
during the early stages of the illness, and/or to vomiting associated
with pain or medications. Consequently, hypovolemia should be identified and corrected in patients with STEMI and hypotension before
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