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ardiovascular disease, including stroke, is the leading cause

 

of illness and death in the United States. There are an estimated 62 million
people with cardiovascular disease and 50 million people with hypertension in

this country.
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 In 2000, approximately 946,000 deaths were attributable to cardiovascu-
lar disease, accounting for 39 percent of all deaths in the United States.
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 Epidemiologic
studies and randomized clinical trials have provided compelling evidence that coronary
heart disease is largely preventable.
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 However, there is also reason to believe that there
is a heritable component to the disease. In this review, I highlight what we know now
about genetic factors in cardiovascular disease. As future genomic discoveries are trans-
lated to the care of patients with cardiovascular disease, it is likely that what we can do
will change.

Our understanding of the mechanism by which single genes can cause disease, even
though such mechanisms are uncommon, has led to an understanding of the patho-
physiological basis of more common cardiovascular diseases, which clearly are geneti-
cally complex. This point can be illustrated by a description of the genetic basis of spe-
cific diseases.

 

elevated levels of low-density lipoprotein cholesterol 
and coronary artery disease

 

Low-density lipoprotein (LDL) is the major cholesterol-carrying lipoprotein in plasma
and is the causal agent in many forms of coronary heart disease (Fig. 1). Four mono-
genic diseases elevate plasma levels of LDL by impairing the activity of hepatic LDL re-
ceptors, which normally clear LDL from the plasma (Table 1). Familial hypercholester-
olemia was the first monogenic disorder shown to cause elevated plasma cholesterol
levels. The primary defect in familial hypercholesterolemia is a deficit of LDL receptors,
and more than 600 mutations in the 

 

LDLR

 

 gene have been identified in patients with this
disorder.
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 One in 500 people is heterozygous for at least one such mutation, whereas
only 1 in a million is homozygous at a single locus. Those who are heterozygous produce
half the normal number of LDL receptors, leading to an increase in plasma LDL levels
by a factor of 2 or 3, whereas LDL levels in those who are homozygous are 6 to 10 times
normal levels. Homozygous persons have severe coronary atherosclerosis and usually
die in childhood from myocardial infarction.

Deficiency of lipoprotein transport abolishes transporter activity, resulting in elevat-
ed cholesterol absorption and LDL synthesis. For example, mutations in the 

 

APOB-100

 

gene, which encodes apolipoprotein B-100, reduce the binding of apolipoprotein B-100

c

lessons learned from monogenic 

cardiovascular disorders
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