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Section II Cardiovascular Disease

Glycoprotein IIb/IIIa inhibitors block platelet aggregation
and can reduce ischemic events in patients undergoing PCI as
treatment for NSTEMI. These drugs are usually reserved for
high-risk patients at the time of PCI. They require intravenous
administration and are given for 12 to 24 hours after PCI. The
use of this class of drugs for PCI has decreased in light of data
suggesting advantages of bivalirudin, a direct thrombin inhibitor,
over the glycoprotein IIb/IIIa inhibitors.
Heparin, given in its unfractionated form or as a lowmolecular-weight (LMW) preparation, has been shown to
reduce the risk of ischemic complications in patients with
NSTEMI. Heparin acts by activating antithrombin and thereby
inhibiting the formation and activity of thrombin. The antiischemic effect of heparin is additive to that of aspirin. Unfractionated heparin is given by continuous intravenous drip for
up to 48 hours. It is usually not continued after revascularization. Heparin may be associated with mild thrombocytopenia,
and 1% to 5% of patients experience profound antibodymediated thrombocytopenia. These patients usually have been
exposed to heparin in the past, and a known diagnosis of heparininduced thrombocytopenia necessitates the use of alternative
antithrombin therapy.
LMW heparins are fragments of unfractionated heparin that
are more predictable in their antithrombin activity and are associated with reduced risks for thrombocytopenia and bleeding complications. The drug should be avoided in patients who have a
history of heparin-induced thrombocytopenia. Clinical studies
of patients with NSTEMI have shown superiority of LMW
heparin over unfractionated heparin in reducing the end point of
death or MI during hospitalization. LMW heparin, either enoxaparin or dalteparin, is administered subcutaneously for up to 8
days after hospitalization. As with unfractionated heparin, LMW
heparin is not continued after revascularization. Dosing of
LMW heparin in based on renal function status, age, and weight.
LMW heparin has a long duration of action and cannot be
reversed with protamine. Unfractionated heparin has a shorter
duration of action and is reversible with protamine, making
unfractionated heparin the preferred anticoagulant for patients
who may require CABG.
Fondaparinux is a selective factor Xa inhibitor that does not
induce thrombocytopenia. It can reduce ischemic events in
patients with NSTEMI and is associated with a lower risk of
bleeding than is seen with enoxaparin. There is an increased risk
of catheter-related thrombosis in patients treated with fonda
parinux who are undergoing coronary angiography. This drug is
reserved for cases that will be managed noninvasively and where
there is a higher risk for heparin-related bleeding.
Bivalirudin, a direct thrombin inhibitor, is an alternative to
heparin for patients who are undergoing PCI. It is as effective as
the combination of heparin and glycoprotein IIb/IIIa inhibitor
in reducing the risk of ischemic complications related to PCI, and
it is associated with a reduced risk of postprocedure bleeding.
Bivalirudin is used preferentially in patients with a history of
heparin-induced thrombocytopenia.
Statin therapy is also indicated in patients with NSTEMI at
presentation. Statins act to stabilize plaque and improve endothelial function. These drugs should be initiated at the time of admission to the hospital and continued after discharge. There is

evidence that high-dose atorvastatin (80 mg/day) given to
patients with NSTEMI reduces the risk of subsequent ischemic
events.
Risk stratification is important in appropriately evaluating
patients with ACS. Low-risk patients (age <75 years, normal troponin levels, 0 to 2 TIMI risk factors) should be evaluated with
noninvasive testing, either exercise or pharmacologic stress
testing. before hospital discharge. Those with tests are positive for
ischemia should be considered for predischarge coronary angiography. This approach leads to selective use of invasive testing and
subsequent revascularization. Patients with high-risk ACS profiles
(age >75 years, elevated troponin levels, ≥3 TIMI risk factors) are
candidates for coronary angiography and, when appropriate,
revascularization. The high-risk ACS patient group will have fewer
subsequent ischemic events when approached in this way. Risk
stratification occurs early after admission for possible ACS. An
early invasive strategy (coronary angiography within 24 hours of
admission) for high-risk patients has been shown to reduce the
combined end point of death, MI, or stroke compared with a
delayed invasive approach. The occurrence of acute heart failure,
hypotension, or ventricular arrhythmias in the face of ACS
prompts urgent coronary angiography to identify patients with
high-risk coronary anatomy that requires urgent revascularization
(see Video, Cardiac Cath, http://www.heartsite.com/html/
cardiac_cath.html).
Invasive coronary angiography always carries with it a risk
of bleeding complications that is no doubt enhanced by the
concomitant use of potent antiplatelet and antithrombin therapies. Those at increased risk for bleeding complications include
patients with female gender, low body weight, diabetes mellitus,
renal insufficiency, low hematocrit, and hypertension. Some
cardiologists recommend the preferential use of a radial artery
approach to catheterization in order to minimize bleeding
complications that are associated with the femoral artery
approach.
Prognosis
The extent and magnitude of ST depression noted on ECG in
patients with NSTEMI predicts mortality risk. Patients who
exhibit 2 mm or more of ST depression in multiple leads have a
10-fold increased mortality rate at 1 year. The degree of elevation
in troponin also identifies patients with an increased risk of mortality during the following year. It has also been observed that the
combined measurement of troponin, hsCRP, and brain natriuretic peptide (BNP) predicts an increased mortality risk better
than any individual biomarker.
Contemporary practice significantly reduced the risk of mortality for patients with ACS at presentation. Risk stratification
with appropriate revascularization and use of antiplatelet therapy,
statins, and overall coronary risk factor reduction also contribute
to this decrease in mortality risk. Whereas the immediate mortality risk for patients with NSTEMI is lower than for patients with
STEMI (5% vs. 7%), those with NSTEMI are more prone to
subsequent recurrent coronary events. The cumulative mortality
rate for STEMI and NSTEMI is similar at 6 months after presentation (12% vs.13%). NSTEMI identifies a patient group with
significant long-term mortality risk who require aggressive attention to modifiable coronary risk factors.

