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Integrated reperfusion strategy
Evidence has emerged that suggests PCI plays an increasingly important role in the management of STEMI. Prior approaches that segregated the pharmacologic and catheter-based approaches to reperfusion
have now been replaced with an integrated approach to triage and
transfer of STEMI patients to receive PCI (Fig. 295-4). To achieve the
degree of integration required to care for a patient with STEMI, all
communities should create and maintain a regional system of STEMI
care that includes assessment and continuous quality improvement of
emergency medical services and hospital-based activities.
Cardiac catheterization and coronary angiography should be carried out after fibrinolytic therapy if there is evidence of either (1) failure of reperfusion (persistent chest pain and ST-segment elevation >90
min), in which case a rescue PCI should be considered; or (2) coronary
artery reocclusion (re-elevation of ST segments and/or recurrent chest
pain) or the development of recurrent ischemia (such as recurrent
angina in the early hospital course or a positive exercise stress test
before discharge), in which case an urgent PCI should be considered.
Routine angiography and elective PCI even in asymptomatic patients
following administration of fibrinolytic therapy are used with less frequency, given the numerous technologic advances that have occurred
in the catheterization laboratory and the increasing number of skilled
interventionalists. Coronary artery bypass surgery should be reserved
for patients whose coronary anatomy is unsuited to PCI but in whom
revascularization appears to be advisable because of extensive jeopardized myocardium or recurrent ischemia.
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Fibrinolysis
If no contraindications are present (see below), fibrinolytic therapy
should ideally be initiated within 30 min of presentation (i.e., doorto-needle time ≤30 min). The principal goal of fibrinolysis is prompt
restoration of full coronary arterial patency. The fibrinolytic agents
tissue plasminogen activator (tPA), streptokinase, tenecteplase (TNK),
and reteplase (rPA) have been approved by the U.S. Food and Drug
Administration for intravenous use in patients with STEMI. These
drugs all act by promoting the conversion of plasminogen to plasmin, which subsequently lyses fibrin thrombi. Although considerable
emphasis was first placed on a distinction between more fibrin-specific
agents, such as tPA, and non-fibrin-specific agents, such as streptokinase, it is now recognized that these differences are only relative, as
some degree of systemic fibrinolysis occurs with the former agents.
TNK and rPA are referred to as bolus fibrinolytics since their administration does not require a prolonged intravenous infusion.
When assessed angiographically, flow in the culprit coronary artery
is described by a simple qualitative scale called the Thrombolysis in
Myocardial Infarction (TIMI) grading system: grade 0 indicates complete occlusion of the infarct-related artery; grade 1 indicates some
penetration of the contrast material beyond the point of obstruction
but without perfusion of the distal coronary bed; grade 2 indicates
perfusion of the entire infarct vessel into the distal bed, but with flow
that is delayed compared with that of a normal artery; and grade 3
indicates full perfusion of the infarct vessel with normal flow. The
latter is the goal of reperfusion therapy, because full perfusion of the
infarct-related coronary artery yields far better results in terms of limiting infarct size, maintenance of LV function, and reduction of both
short- and long-term mortality rates. Additional methods of angiographic assessment of the efficacy of fibrinolysis include counting the
number of frames on the cine film required for dye to flow from the
origin of the infarct-related artery to a landmark in the distal vascular
bed (TIMI frame count) and determining the rate of entry and exit
of contrast dye from the microvasculature in the myocardial infarct
zone (TIMI myocardial perfusion grade). These methods have an even
tighter correlation with outcomes after STEMI than the more commonly employed TIMI flow grade.
tPA and the other relatively fibrin-specific plasminogen activators,
rPA and TNK, are more effective than streptokinase at restoring full
perfusion—i.e., TIMI grade 3 coronary flow—and have a small edge in
improving survival as well. The current recommended regimen of tPA
consists of a 15-mg bolus followed by 50 mg intravenously over the
first 30 min, followed by 35 mg over the next 60 min. Streptokinase is
administered as 1.5 million units (MU) intravenously over 1 h. rPA is
administered in a double-bolus regimen consisting of a 10-MU bolus
given over 2–3 min, followed by a second 10-MU bolus 30 min later.
TNK is given as a single weight-based intravenous bolus of 0.53 mg/
kg over 10 s. In addition to the fibrinolytic agents discussed earlier,
pharmacologic reperfusion typically involves adjunctive antiplatelet
and antithrombotic drugs, as discussed subsequently.
Clear contraindications to the use of fibrinolytic agents include a
history of cerebrovascular hemorrhage at any time, a nonhemorrhagic
stroke or other cerebrovascular event within the past year, marked
hypertension (a reliably determined systolic arterial pressure >180
mmHg and/or a diastolic pressure >110 mmHg) at any time during the
acute presentation, suspicion of aortic dissection, and active internal
bleeding (excluding menses). While advanced age is associated with
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therapy in the elderly appears to justify its use if no other contraindications are present and the amount of myocardium in jeopardy appears
to be substantial.
Relative contraindications to fibrinolytic therapy, which require
assessment of the risk-to-benefit ratio, include current use of anticoagulants (international normalized ratio ≥2), a recent (<2 weeks)
invasive or surgical procedure or prolonged (>10 min) cardiopulmonary resuscitation, known bleeding diathesis, pregnancy, a hemorrhagic ophthalmic condition (e.g., hemorrhagic diabetic retinopathy),
active peptic ulcer disease, and a history of severe hypertension that is
currently adequately controlled. Because of the risk of an allergic reaction, patients should not receive streptokinase if that agent had been
received within the preceding 5 days to 2 years.
Allergic reactions to streptokinase occur in ∼2% of patients who
receive it. While a minor degree of hypotension occurs in 4–10% of
patients given this agent, marked hypotension occurs, although rarely,
in association with severe allergic reactions.
Hemorrhage is the most frequent and potentially the most serious
complication. Because bleeding episodes that require transfusion are
more common when patients require invasive procedures, unnecessary venous or arterial interventions should be avoided in patients
receiving fibrinolytic agents. Hemorrhagic stroke is the most serious
complication and occurs in ∼0.5–0.9% of patients being treated with
these agents. This rate increases with advancing age, with patients >70
years experiencing roughly twice the rate of intracranial hemorrhage
as those <65 years. Large-scale trials have suggested that the rate of
intracranial hemorrhage with tPA or rPA is slightly higher than with
streptokinase.
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but otherwise are considered appropriate candidates for reperfusion.
It appears to be more effective than fibrinolysis in opening occluded
coronary arteries and, when performed by experienced operators in dedicated medical centers, is associated with better short-term and longterm clinical outcomes. Compared with fibrinolysis, primary PCI is
generally preferred when the diagnosis is in doubt, cardiogenic shock
is present, bleeding risk is increased, or symptoms have been present
for at least 2–3 h when the clot is more mature and less easily lysed by
fibrinolytic drugs. However, PCI is expensive in terms of personnel
and facilities, and its applicability is limited by its availability, around
the clock, in only a minority of hospitals (Fig. 295-4).

HOSPITAL PHASE MANAGEMENT
CORONARY CARE UNITS
These units are routinely equipped with a system that permits continuous monitoring of the cardiac rhythm of each patient and hemodynamic monitoring in selected patients. Defibrillators, respirators,
noninvasive transthoracic pacemakers, and facilities for introducing
pacing catheters and flow-directed balloon-tipped catheters are also
usually available. Equally important is the organization of a highly
trained team of nurses who can recognize arrhythmias; adjust the
dosage of antiarrhythmic, vasoactive, and anticoagulant drugs; and
perform cardiac resuscitation, including electroshock, when necessary.
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