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African Americans have the highest overall mortality rate from coronary heart disease (CHD) of any ethnic group
in the United States, particularly out-of-hospital deaths, and especially at younger ages. Although all of the
reasons for the excess CHD mortality among African Americans have not been elucidated, it is clear that there is
a high prevalence of certain coronary risk factors, delay in the recognition and treatment of high-risk individuals,
and limited access to cardiovascular care. The clinical spectrum of acute and chronic CHD in African Americans is
similar to that in whites. However, African Americans have a higher risk of sudden cardiac death and present
more often with unstable angina and non–Q-wave myocardial infarction than whites. African Americans have
less obstructive coronary artery disease on angiography, but may have a similar or greater total burden of
coronary atherosclerosis. Ethnic differences in the clinical manifestations of CHD may be explained largely by the
inherent heterogeneity of the coronary syndromes, and the disproportionately high prevalence and severity of
hypertension and type 2 diabetes in African Americans. Identification of high-risk individuals for vigorous risk
factor modification—especially control of hypertension, regression of left ventricular hypertrophy, control of
diabetes, treatment of dyslipidemia, and smoking cessation—is key for successful risk reduction. Key words:
Coronary heart disease—Risk factors—African Americans—Blacks.

Coronary heart disease (CHD) is the leading cause of
death in the United States for Americans of African and all
other ancestries. African Americans have the highest overall
CHD mortality rate and the highest out-of-hospital coro-
nary death rate of any ethnic group in the United States,
particularly at younger ages (Table 1).1–4 Sudden cardiac

death as the initial clinical manifestation of CHD is consid-
erably higher in African Americans than in whites.5–8 In
some of these studies, sudden cardiac death rates have been
reported as much as three times higher in black men than in
white men, even after adjustment for age, socioeconomic
status, and access to care. The earlier age at onset of CHD
in African Americans creates particularly striking black ver-
sus white differences in years of potential life lost (Figs. 1
and 2) for both CHD and total cardiovascular disease
deaths.9 The reasons for the earlier onset and excess CHD
mortality among African Americans have not been fully
elucidated. A high prevalence of certain coronary risk fac-
tors, delays in the identification and treatment of high-risk
individuals, and limited access to cardiovascular care appear
to contribute importantly. Other important contributors
may be the lack of appreciation of the heterogeneity of
acute coronary syndromes (ACS) in African Americans and
the preeminence of hypertension and its consequences.
The propensity for catastrophic events during myocardial
ischemia has led to the hypothesis of a more susceptible
underlying anatomical substrate in African Americans with
CHD that may increase predisposition to malignant ar-
rhythmias and sudden death during ischemia.10 If we are to
meet the US Surgeon General’s national goal of eliminat-
ing health care disparities between population groups in
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the United States by the year 2010,11 these are the chal-
lenges that must be met in the next decade. Meeting this
goal for all Americans may be difficult because current data
indicate increasing rather than decreasing disparities in car-
diovascular health care.12–15

The purpose of this review is to examine the demo-
graphic and biologic factors contributing to excess CHD
mortality among African Americans as a basis for develop-
ing prevention and treatment strategies. This article is
based primarily on a systematic review and analysis of the
published scientific literature found in MEDLINE and
EMBASE databases from 1966 through April 2000. An
emphasis was placed on more recent publications. Clinical
trials and population-based studies with sampling of Afri-
can Americans received priority. Age-specific, population-
based information on risk factors, and age- and sex-ad-
justed differences in total heart disease and ischemic heart
disease mortality were obtained from the National Center
for Health Statistics (NCHS),9 except where more recent
data on trends were available from other studies.

CORONARY RISK FACTORS

The prevalence of certain CHD risk factors and cluster-
ing of risk factors is greater in African Americans than in the
general population (Fig. 3, Table 2),4,9,16–18 though the
reasons are only partly understood (Table 3). Hyperten-
sion, left ventricular hypertrophy (LVH), type 2 diabetes
mellitus, obesity, cigarette smoking, and physical inactivity
occur more frequently in African Americans.4,9,16–18 The
predictive value of most conventional risk factors for CHD
is similar in African Americans and whites.19 However, the
risk of death and other sequelae attributable to some risk
factors (eg, hypertension, diabetes) are greater for African
Americans.20–22

Dyslipidemia

Total and low-density lipoprotein (LDL) cholesterol. Ele-
vated total or LDL cholesterol levels are established indepen-
dent risk factors for CHD, and reductions in LDL cholesterol
have decreased the risk for CHD events in several large clinical
outcome trials.23–27 Most population-based studies report
that African Americans have lower total serum cholesterol
levels than whites and a lower prevalence of hypercholesterol-
emia.16–18,28–30 However, in young to middle-aged adults in
the Coronary Artery Risk Development in Young Adults
(CARDIA) study, the prevalence of LDL cholesterol levels of
160 mg/dL or more was 5% in African American women, 4%
in white women, 10% in African American men, and 9% in
white men .31 The relationship between total cholesterol lev-
els and CHD mortality was the same among the 23,490 black
and 325,384 white men followed for an average of 12 years in
the Multiple Risk Factor Intervention Trial (MRFIT).28

However, in some other studies the relationship between total
or LDL cholesterol, atherosclerotic plaque formation, and
CHD events appears to be somewhat weaker in African Amer-
icans.3,32 Approximately 25% of adult African Americans in
the general population have high-risk lipid profiles. Although
clinical outcome data are not yet available, African Americans
achieve a similar lowering of LDL cholesterol when compared
with whites following statin therapy in clinical trials.33–35

High-density lipoprotein (HDL) cholesterol. Low HDL
cholesterol levels increase the risk for development of CHD
independent of LDL levels and other risk factors, whereas

Figure 1. Years of potential life lost to total heart disease before
age 75 years by race and sex. Source: data from the National Vital
Statistics System, Health, United States, 1996–1997.

Figure 2. Years of potential life lost to coronary heart disease
before age 75 years by race and sex. Source: data from the National
Vital Statistics System, Health, United States, 1996–1997.

Figure 3. Risk factor clustering by race and sex. Source: Stone et
al. JAMA 1996;275:1104–1112.

TABLE 1
Disproportionate coronary heart disease (CHD) in African

Americans as compared with whites

Higher overall CHD mortality
Earlier age at onset of CHD
Higher out-of-hospital coronary death rate
Higher sudden cardiac death rate
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elevated HDL cholesterol levels are protective. Further-
more, it has been demonstrated recently that increasing
HDL cholesterol without concomitant reductions in LDL
cholesterol reduces the risk for CHD events.36 HDL cho-
lesterol levels are higher in African Americans, particularly
in African American men, than in their white counter-
parts.16–18,28,30 The underlying mechanisms for this have
not been fully elucidated, but may relate to a genetically
lower activity of hepatic lipase.37

Triglycerides. A number of past studies demonstrated a
univariate association between serum triglyceride levels and
CHD risk in men and women, but multivariate analyses did
not document elevated triglyceride levels as an indepen-
dent risk factor for CHD. However, several recent studies,
including a meta-analysis,38 have reported an independent
correlation of elevated triglyceride levels with CHD, sug-
gesting that triglyceride-rich lipoproteins, such as very
low–density lipoprotein (VLDL) remnants, are indepen-
dently atherogenic. Elevated triglyceride levels are associ-
ated with low HDL cholesterol levels, small LDL particles,
procoagulant effects, hypertension, and insulin resis-
tance—factors that can increase the risk of developing ath-
erosclerosis. Triglyceride levels in African American men
and women are generally lower than in white men and
women, either with or without CHD.16–18,28,30 The meta-
bolic syndrome X (characterized by hypertension; obesity;
diabetes mellitus; hyperinsulinemia; elevated triglycerides;
small, dense LDL; and low HDL), however, is relatively
common in both African Americans and whites.39,40

Lipoprotein(a) (Lp[a]). Lp(a) levels are two to three times
higher in African Americans than in whites.41–44 Although
the correlation between elevated Lp(a) levels and CHD
remains controversial, interest in Lp(a) revolves around its
potential thrombotic and atherogenic properties.45–47 Pro-
spective studies evaluating the role of Lp(a) levels as a pre-
dictor of cardiovascular events demonstrate conflicting re-
sults. Some studies have reported that Lp(a) levels are an

independent risk factor for CHD, whereas others have
demonstrated no significant association.The role of Lp(a)
levels as a determinant of CHD risk in African Americans
remains unknown. Recent trials in African Americans, eval-
uating the relationship of Lp(a) levels and atherosclerosis,
failed to detect an association.41,43,44 In patients with hy-
pertension, elevated Lp(a) levels may be important in the
development of target organ damage. In one Italian study,
Lp(a) levels were the best predictor of target organ damage
involving the heart, arterial wall, and kidney.48 In other
European studies, elevated Lp(a) levels were associated in-
dependently with endothelial dysfunction and impaired va-
sodilator capacity.49,50

Hypertension
Both systolic hypertension and diastolic hypertension are

established risk factors for CHD mortality. Systolic blood
pressure is a better predictor than diastolic blood pressure
of CHD, heart failure, stroke, end-stage renal disease, and
overall mortality.51 Hypertension increases risk by predis-
posing to LVH and by causing endothelial dysfunction and
injury, thereby predisposing to atherosclerosis.52 In the
CARDIA study, systolic blood pressure correlated more
strongly than diastolic blood pressure with left ventricular
mass.53 Elevated pulse pressure (systolic blood pressure mi-
nus diastolic blood pressure) indicates reduced vascular
compliance in the large arteries and may provide better
evidence of increased cardiovascular risk than either systolic
or diastolic blood pressure alone.54 In African Americans,
hypertension is more prevalent, develops at younger ages,
and is associated with a three to five times higher cardio-
vascular mortality rate than in whites.20,21,55–58 Young to
middle-aged African Americans also manifest greater left
ventricular wall thickness/chamber ratios across a broad
range of mostly normal blood pressures.53 African Ameri-
cans appear to experience greater cardiovascular and renal
damage at any level of blood pressure than whites,59–64

though a recent study suggested that the higher mortality
rates in hypertensive African Americans reflect greater dis-
ease severity with more LVH.21

Hypertension is the most common cause of left ventric-
ular dysfunction. Recent analysis of data from the Studies of
Left Ventricular Dysfunction (SOLVD) trial showed that
800 African Americans with left ventricular dysfunction (ie,
ejection fraction #35%) had a significantly higher risk of
progression of heart failure and death compared with 5,719
whites treated similarly.65

LVH
Both electrocardiographic LVH and echocardiographic

measurements of increased left ventricular mass are more
prevalent in African Americans than in whites.20,21,61 This in-
creased prevalence is evident even following adjustments for
blood pressure and other risk factors for LVH. In African
Americans, LVH is highly predictive of ischemic heart disease
morbidity and mortality, and is a stronger risk factor than

TABLE 2
Disproportionate coronary heart disease risk factors in African

Americans as compared with whites

Hypertension
Left ventricular hypertrophy
Type 2 diabetes mellitus
Obesity
Cigarette smoking
Physical inactivity

TABLE 3
Possible reasons for disproportionate coronary heart disease

(CHD) in African Americans

High prevalence of CHD risk factors
Preeminence of hypertension and its consequences
Excess cardiovascular risks associated with diabetes mellitus
Heterogeneity of acute cardiac syndromes
Delays in identification of high-risk individuals
Limited access to cardiovascular care
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hypertension, cigarette smoking, or hypercholesterol-
emia.21,66 In general, patients with LVH (measured by echo-
cardiography or electrocardiography) have a two- to fourfold
higher incidence of CHD, myocardial infarction, stroke, heart
failure, or other cardiovascular diseases.20,21,55–61

Despite a considerable body of evidence that LVH
increases cardiovascular risk in all populations in which it
has been studied, the mechanisms by which LVH in-
creases risk remain poorly understood.10 Animal experi-
ments have demonstrated that, even in the absence of
epicardial coronary artery disease, the hypertrophied
heart is prone to subendocardial hypoperfusion and
myocardial ischemia during pacing-induced tachycardia
and exercise.67,68 The hypothesized mechanism is an ox-
ygen supply–demand imbalance, resulting from the fol-
lowing: 1) decreased effective coronary driving pressure
due to impaired left ventricular diastolic function and
elevated left ventricular diastolic pressure; 2) inadequate
capillary growth out of proportion with increased left
ventricular mass; 3) increased coronary resistance due to
medial hypertrophy of coronary small arteries; 4)
perivascular and interstitial fibrosis; and 5) impaired ni-
tric oxide–dependent microvascular dilatation.69,70 Re-
gional heterogeneity in microvascular dilator reserves
may result in repeated episodes of myocardial ischemia,
subendocardial necrosis, and left ventricular dysfunc-
tion.71,72 Because LVH is more prevalent and more se-
vere in African Americans than in whites, African Amer-
icans may have a greater frequency and severity of
imbalances between myocardial oxygen supply and de-
mand. This lowered threshold for ischemia might ex-
plain, in part, the greater risk for malignant arrhythmias
in African Americans.

Diabetes Mellitus
Diabetes mellitus is a potent risk factor for CHD, and

diabetic patients have at least a two- to fourfold higher risk
for vascular disease than nondiabetic patients.73,74 The bur-
den of diabetes and its vascular complications are greater in
African Americans and other nonwhite minorities than in
whites.22,64,75–79 The prevalence of type 2 diabetes is two to
three times higher in African Americans than in whites.75,79

Overall, cardiovascular disease is responsible for approxi-
mately 80% of all deaths and more than 75% of all hospi-
talizations in patients with diabetes.74 Vascular complica-
tions appear at a younger age in diabetic patients than in
nondiabetic patients, affect women as often as men, and are
more often fatal in diabetic patients than in nondiabetic
patients.73,74,78–80 Diabetic patients present with first myo-
cardial infarction at a younger age, experience greater mor-
tality during the acute phase of myocardial infarction and
during the postinfarction period, and more often have
complications (arrhythmias, congestive heart failure, and
recurrent ischemia and infarction) than nondiabetic pa-
tients.81–84 Atherosclerotic plaques in diabetic subjects ap-
pear to be morphologically similar to those in nondiabetic
subjects, and atherosclerosis in diabetic subjects appears to
differ only by the extent and severity of disease. Impor-

tantly, diabetic subjects with no previous history of coro-
nary disease have as high a risk of myocardial infarction as
do nondiabetic patients with established coronary
disease.82

Whether diabetes contributes differently to increased
cardiovascular risk in African Americans independent of
other metabolic abnormalities is not known. Chaiken et
al85 described subsets of African Americans with insulin-
resistant (n 5 63) and insulin-sensitive (n 5 27) type 2
diabetes. The insulin-resistant group was found to predom-
inate. African Americans with insulin-resistant diabetes dis-
played more hypertriglyceridemia and lower HDL levels.

Obesity
Obesity is associated with increased cardiovascular dis-

ease morbidity and mortality.86–89 The increased risk
appears to be mediated chiefly through its metabolic
consequences (ie, insulin resistance, glucose intolerance,
hypertriglyceridemia, reduced HDL cholesterol, and hy-
pertension). The abdominal pattern of obesity, specifi-
cally visceral adiposity, appears to be the most hazardous
and atherogenic.86,87,89 Indeed, the waist circumference
is an excellent surrogate for visceral adipose tissue and
correlates better with cardiovascular disease than does
the traditionally used body mass index (BMI) or waist/
hip ratio.90 The prevalence of obesity among African
American men is similar to that among white men; in
African American women, however, obesity is twice as
prevalent and the abdominal pattern of obesity is more
common than in their white counterparts.91–96 BMI is a
predictor of all-cause mortality within racial groups,
though one recent study reported that this relationship
was stronger in 2,373 overweight adult whites than in
4,229 overweight adult African Americans.97

Cigarette Smoking
Cigarette smoking is a powerful risk factor for coronary

and other atherosclerotic diseases. More African American
men smoke than white men, but African American men
consume fewer cigarettes per day. African American and
white women smoke at comparable rates.17,98,99 In the
Coronary Artery Surgery Study (CASS), the higher mor-
tality rate among African Americans (with or without med-
ical or surgical therapy) during 16 years of follow-up was
accounted for entirely by cigarette smoking.99

Hemostasis
The impact of a variety of hemostatic measures on risk

for atherosclerosis is currently undergoing active investiga-
tion.100 Fibrinogen has been associated with increased ath-
erosclerotic cardiovascular risk. Fibrinogen levels are
higher in African Americans than in whites.101–103 How-
ever, the relationship of fibrinogen levels, coagulation fac-
tors (platelet aggregability, factor VII, and factor VIII),
and fibrinolytic factors (tissue plasminogen activator, plas-
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minogen activator inhibitor 1, global fibrinolytic activity)
to coronary risk in African Americans is unknown. Some
investigators have suggested that enhanced endogenous
fibrinolytic activity might explain the low prevalence of
obstructive coronary artery disease in African Americans
and their increased responsiveness to fibrinolytic
therapy.104

In the Third National Health and Nutrition Survey
(NHANES III), average total plasma homocysteine levels
did not differ in 2,745 whites and 292 African Ameri-
cans.105 Elevated levels were independently associated with
the risk of myocardial infarction in both ethnic groups.

Risk Factor Clustering
African Americans are 1.5 times more likely to have mul-

tiple risk factors than whites.16–18 The presence of multiple
risk factors increases CHD risk synergistically. Although
the etiology of risk factor clustering is unknown, both ge-
netic and environmental factors have been implicated. In-
sulin resistance and hyperinsulinemia appear pivotal to risk
factor clustering and contribute to the pathogenesis of co-
existent hypertension, diabetes, dyslipidemia, and athero-
sclerosis.106 The cluster of hypertension, hyperinsulinemia,
glucose intolerance, hypertriglyceridemia, elevated levels of
VLDL and intermediate-density lipoprotein (IDL) choles-
terol, and low levels of HDL cholesterol has been referred
to as “syndrome X ” or “dyslipidemic hypertension.”106

Better strategies for control of multiple risk factors are
needed, especially for African Americans, and should rep-
resent a cornerstone for risk reduction efforts in this group.

DIAGNOSIS OF CHD AND RISK ASSESSMENT
The accurate diagnosis of CHD in African Americans

presents special challenges. The higher prevalence of hyper-
tension107 and type 2 diabetes79,108 contribute to a discor-
dance between symptomatology and the presence of ob-
structive coronary disease.109–112 Many commonly
accepted diagnostic modalities used for risk assessment
have not been validated in African Americans. Noninvasive
tests appear to have a lower predictive value in African
Americans. Additionally, African Americans referred for
coronary angiography more frequently have angiographi-
cally normal coronary arteries or less obstructive coronary
artery disease.109–112 However, the total burden of athero-
sclerotic disease in African Americans may in fact be
greater.113

Presentation of Myocardial Ischemia
Most African Americans with symptomatic myocardial

ischemia and acute myocardial infarction have typical chest
pain symptoms.114–119 However, silent ischemic episodes
and atypical symptoms occur more commonly in African
Americans than in whites.114,115 This may be due in part to
the high prevalences of underlying hypertension and dia-
betes, which are associated with an increased frequency of
atypical ischemic symptoms. In African Americans, atypical

symptoms during myocardial ischemia may be an especially
important clinical problem because patients may delay or
may not seek medical care, even though the risks for ma-
lignant arrhythmias, sudden cardiac death, and other com-
plications are equally high.

Individuals with hypertensive heart disease often have
ischemic chest pain in the absence of obstructive coronary
disease. Also, in the Framingham Heart Study, hyperten-
sive patients were more likely to have unrecognized myo-
cardial infarction than nonhypertensive patients.120 The
high prevalence of type 2 diabetes in African Americans
may further predispose these individuals to silent ischemia
or atypical symptoms.83,84

Myocardial ischemia can also result from vasoconstrictive
and microvascular diseases in the absence of significant ob-
structive epicardial coronary artery disease. It is unknown
whether these disorders are more common in African
Americans. However, African Americans are more likely
than whites to present with symptoms that strongly mimic
coronary disease, even though significant angiographic ob-
structive disease is not present.109–112

Noninvasive Diagnostic Studies
Many commonly accepted diagnostic modalities used for

risk assessment have not been validated in African Ameri-
cans. Nondiagnostic ST- and T-wave changes, early repo-
larization changes, and increased QRS-wave voltage on
electrocardiography are more common in African Ameri-
can men than in white men. These electrocardiographic
abnormalities are often interpreted as “normal variants”;
however, their role as markers of increased CHD risk for
African Americans has not been evaluated. In contrast,
echocardiography may assist in defining the possible con-
tributions of hypertension and LVH to the clinical mani-
festations and natural history of CHD in African Ameri-
cans. The interpretation of exercise electrocardiography
tests in African Americans may be unreliable because of the
high frequency of baseline ST- and T-wave abnormalities.
Exercise testing with myocardial imaging (thallium and
other radioisotopes) may provide better diagnostic accu-
racy. However, the presence of underlying hypertensive
heart disease can result in a high rate of false positive results
with exercise imaging studies.121 African Americans with
angiographically normal coronary arteries have demon-
strated a similar percentage of positive thallium scans when
compared with individuals with obstructive coronary
disease.122

More recent diagnostic modalities for the evaluation of
myocardial ischemia and function (ie, positron emission
tomography, magnetic resonance imaging, magnetic reso-
nance angiography, and intravascular ultrasound) are
promising. Their diagnostic accuracy and role in the risk
assessment of African Americans have not been deter-
mined. Likewise, the predictive value of coronary calcifica-
tion by digital subtraction fluoroscopy in African Ameri-
cans remains to be established. A trial in 1,461
asymptomatic, high-risk adult patients demonstrated that
the prevalence of coronary calcium by digital subtraction
fluoroscopy was 36% in 87 African Americans and 60% in
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1,291 similar-aged whites.123 During an average follow-up
of 20 months, however, significantly more coronary events
(ie, angina pectoris, myocardial infarction, and death from
coronary artery disease) occurred in African Americans.

Coronary Angiography
Significant epicardial coronary disease is found less often

in African Americans (versus whites) referred for coronary
angiography. A large percentage of African Americans who
undergo coronary angiography for suspected coronary dis-
ease have angiographically normal or near-normal coronary
arteries.109–112 In CASS (n 5 23,582), black men and
women who underwent coronary angiography for sus-
pected CHD had significantly less obstructive coronary dis-
ease than their white counterparts.112 In men, no obstruc-
tive disease was observed in 47% of African Americans and
in 20% of whites. In women, no obstructive disease was
observed in 67% of African Americans and in 55% of whites.
Similar results were reported from Cook County Hospital
in Chicago; 37% of 454 African American men and 57% of
568 African American women had angiographically normal
coronary arteries.111 However, an autopsy study found that
although there was less severely obstructive coronary artery
disease, young blacks had a greater extent of atherosclerosis
than their white counterparts.113

PATHOBIOLOGY OF ACUTE CORONARY EVENTS
There has been considerable interest in the differences in

the clinical manifestations and underlying pathobiology of
CHD in various ethnic groups. Some of the increased in-
terest has emerged because of an increased appreciation of
the significance of CHD in these groups and some because
of their apparent inconsistency with generally accepted
pathophysiologic concepts. In the case of African Ameri-
cans, there are two apparent paradoxes: 1) despite the
greater burden of certain coronary risk factors in African
Americans, the incidence of angiographically significant
coronary artery disease is lower in African Americans than it
is in whites3,4,66,109–112; and 2) despite less severe coronary
disease on angiography and fewer Q-wave myocardial in-
farctions, CHD events occur at younger ages and are asso-
ciated with higher mortality rates than in whites. Although
issues of socioeconomic status, access to cardiovascular
care, and patients’ health care–seeking behaviors all con-
tribute to clinical outcomes, recent advances in our under-
standing of the pathophysiology of acute coronary events
also provide possible insights into biologic similarities and
differences.

Acute Coronary Syndromes (ACS)
The ACS include unstable angina, Q-wave (ST-eleva-

tion) myocardial infarction, non–Q-wave myocardial in-
farction, and sudden cardiac death. Although coronary ath-
erosclerosis is the underlying pathology for all of the ACS,
the pathophysiology of these conditions is heterogeneous
and dynamic. The trigger for an ACS is usually atheroscle-
rotic plaque fissure, rupture, or erosion with superimposed

thrombus formation and vasoconstriction. The heteroge-
neity of clinical presentations and outcomes appears to be
related to the following: 1) the extent of underlying ath-
erosclerosis; 2) the extent and type of thrombus that forms
over the ruptured plaque; 3) the degree and extent of cor-
onary vasospasm; and 4) the underlying myocardial sub-
strate. The degree of luminal stenosis does not correlate
well with acute cardiac events, and most myocardial infarc-
tions occur in coronary arteries with less than 50%
stenosis.124

There is no generic CHD syndrome in African Ameri-
cans. African Americans present with the same spectrum of
ACS as do white Americans. However, African Americans
presenting with ACS more often have non–ST elevation
syndromes (sudden death, non–Q-wave myocardial infarc-
tion, or unstable angina) than whites, and have poorer
outcomes.82,125 Observed ethnic differences may be due to
differing degrees of impact of known contributors to ACS
heterogeneity, including the extent of underlying coronary
atherosclerosis, plaque instability, inflammation, microem-
bolization, type and extent of thrombus formation, and
degree of endothelial dysfunction and coronary vasospasm.

Extent of Underlying Coronary Atherosclerosis

The absence of significant obstructive coronary disease in
high-risk patients should not necessarily be considered be-
nign because the biology of atherosclerotic lesions and
their instability may be a more important determinant of
risk for CHD events than the obstructive severity of lesions.
The degree of luminal stenosis does not correlate well with
acute myocardial infarction in any other population group,
and should not be expected to correlate in African Ameri-
cans. Furthermore, one study has shown that despite less
severe obstructive coronary disease, African Americans may
have a more extensive burden of atherosclerotic disease
than their white counterparts.113 The Pathobiological De-
terminant of Atherosclerosis in Youths Research Group
performed autopsies on more than 1,500 young subjects
(aged 15 to 34 years) who died from trauma.113 The mean
percent intimal surface area involved with total atheroscle-
rotic lesions for all arterial segments was greater in African
Americans than in whites, though the mean percent area
involved with raised lesions did not differ between groups.

Plaque Instability, Inflammation, Microembolization

Atherosclerosis is present in most adults in the United
States. However, clinical problems and ACS appear to arise
primarily if an arterial wall becomes inflamed and athero-
sclerotic plaques crack or rupture. Inflammation is a pre-
disposing factor to atherosclerotic plaque instability,
plaque rupture, and platelet thrombus microemboliza-
tion.126 An emerging picture is that embolization of plate-
let aggregates in the microcirculation plays an important
role in the cardiac damage associated with ACS and ob-
struction of the microcirculation can lead to myocardial
damage, arrhythmias, and cardiac death. Some pathologic
studies of sudden cardiac death victims following ACS have
documented plugging of the microvasculature with platelet
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thrombi. Although there is no evidence that these phe-
nomena occur more often in African Americans than in
whites, their importance in ACS, and particularly unstable
angina and non–Q-wave myocardial infarction, appears to
be greater than appreciated previously.

Endothelial Dysfunction and Coronary Vasospasm
Endothelial dysfunction plays an important role in the

pathogenesis of ischemic heart disease and may be an early
manifestation of atherosclerosis.127–131 In patients with hy-
pertension and LVH, endothelial dysfunction occurs as a
maladaptive change even when there is minimal or no an-
giographic evidence of coronary disease.132–135 The prog-
nostic significance of endothelial dysfunction in African
Americans is unknown.

Endothelin-1 is a potent vasoconstrictor peptide secreted
by endothelial cells. Plasma endothelin-1 levels are higher in
hypertensive African Americans compared with hypertensive
whites.136 Moreover, LVH has a greater impact on endothe-
lial dysfunction in African Americans than in whites.134 Racial
differences in endothelium-independent coronary artery per-
fusion were studied in 35 African Americans and 45 whites
referred for chest pain and found to have angiographically
normal coronary arteries. Coronary flow velocity was mea-
sured using an intracoronary Doppler at baseline and after the
administration of an endothelium-independent arteriolar va-
sodilating agent (dipyridamole or adenosine). Increasing
LVH in African Americans was associated with a significant
progressive depression in coronary flow reserve. However, the
coronary flow reserve depression in whites associated with
LVH was not significant. In a study of endothelial receptor
subtypes (ie, endothelin-A and endothelin-B), saphenous
veins were obtained from African American men and women
undergoing coronary artery bypass surgery.137 The total num-
ber of endothelin-binding sites in saphenous veins from Afri-
can American patients was less than that reported previously
for whites.138

Underlying Anatomical Substrate
African Americans have a high prevalence of underlying

hypertension and LVH that may increase predisposition to
lethal arrhythmias and may potentially lethal silent ischemic
events. Because LVH increases risk in all populations in
which it has been studied, the increased risk in African
Americans is not unexpected. The higher frequency of type
2 diabetes may also contribute to differences in clinical
manifestations.

TREATMENT OF CHD IN AFRICAN AMERICANS
African Americans appear to derive similar benefits as

whites from preventive and interventional therapies for
CHD.33–35,139–142 However, African Americans have less
access to cardiovascular care, and even when access is not an
issue, African Americans often delay seeking medical care
for the symptoms of CHD.

Access to Medical Care
There is considerable evidence that African Americans

have less access to cardiovascular care, and that African

Americans with cardiovascular disease are treated less ag-
gressively than their white counterparts even when access is
not an issue.143–164 African Americans with CHD less often
receive adequate treatment for risk factors, receive cardio-
protective drugs less frequently than whites, and undergo
coronary catheterization, coronary angioplasty, and bypass
surgery less frequently. Numerous reasons (ie, lower prev-
alence of multivessel obstructive coronary disease, socio-
cultural differences, preference for nonsurgical care, less
ability to pay, and differences in care provided by physi-
cians) have been proposed to account for the lower rates of
coronary revascularization in African Americans. However,
racial differences remain even after controlling for variables
such as coronary anatomy, income, and health insurance
coverage.147

Of the 3,318 patients admitted with unstable angina or
non–Q-wave myocardial infarction in the Thrombolysis in
Myocardial Infarction (TIMI) III registry,110 African
Americans (n 5 943) received less intensive antiischemic
therapy and cardiac catheterization than whites. African
Americans who underwent cardiac catheterization had less
extensive and severe disease than whites. However, the
incidence of death and myocardial infarction during fol-
low-up in both groups was similar. In TIMI III, less severe
obstructive coronary disease in African Americans did not
correlate with decreased morbidity and mortality. In the
Global Unstable Angina Registry and Treatment Evalua-
tion (GUARANTEE) study, the investigators found that
nonwhites were treated less aggressively than whites and
that guidelines for unstable angina should specifically ad-
dress racial differences in the diagnostic and intervention
algorithms.144

Our understanding of racial disparities remains limited
from both scientific and health policy perspectives. Ethnic
differences in care may be related to unmeasured aspects of
severity, comorbid conditions, or unreported contraindica-
tions to the use of specific therapies. However, financial
disincentives, patient knowledge of alternatives, sociocul-
tural factors, or variability in decision making by medical
professionals may also contribute to the ethnic differences.

Socioeconomic Status (SES)
Observed ethnic differences in the manifestations and

outcomes of CHD may be surrogate markers for variables
such as SES. SES affects decision making about medical
care. In all ethnic groups, low SES is associated with a
higher coronary morbidity and mortality, an increased
prevalence of coronary risk factors (ie, hypertension, smok-
ing, obesity, diabetes), and a lower utilization of cardiac
procedures.153,162–164 Even though the relationship be-
tween CHD risk factors and SES is comparable for African
Americans and whites, a low SES may have a more substan-
tial impact on the health status of African Americans.165–167

African Americans are disadvantaged with regard to tradi-
tional markers for SES (ie, education, occupation, income).

Health Care–Seeking Behaviors
African Americans delay seeking medical care for myo-

cardial infarctions up to three times longer than
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whites.114,168–170 The extensive delays by African Ameri-
cans may be related to a lower level of symptom recognition
and less belief in the treatability of the disease.114 Expedi-
tious treatment with thrombolytic agents and other inter-
ventions during the evolution of acute myocardial infarc-
tion can reduce infarct size and mortality. Delay in seeking
medical care limits the benefits many patients obtain from
recent advances in the treatment of myocardial infarction.

Comparative Therapy in African Americans and
Whites

Comparisons of African American and white patients
with CHD and following ACS have been difficult because
of differences in treatment, duration of follow-up, causes of
death, and outcome indicators. However, African Ameri-
cans and whites receiving similar postinterventional therapy
have comparable outcomes after coronary thrombolysis,
angioplasty, or bypass surgery.139–142 The benefits and
rates of hemorrhagic complications associated with throm-
bolysis are also comparable for African Americans and
whites. In CASS, early treatment outcomes were similar for
African Americans and whites. African Americans were less
successful at risk factor modification (especially cigarette
smoking), however, and had a worse long-term outcome.99

Five clinical trials have demonstrated that lipid-lowering
therapy with the statins reduces CHD risk in patients
with23–25 or without26,27 established CHD. Of two trials
that included African Americans, neither appears to have a
sufficient number of African Americans for meaningful sub-
group outcome analysis.24,27 However, the magnitude of
LDL cholesterol reduction with the statins is similar in
African Americans and whites33–35 treated with lovastat-
in33,34 or pravastatin.35 Important information on the ben-
efits of cholesterol lowering on CHD and other clinical
outcomes in African Americans awaits the results of ongo-
ing and future clinical trials such as ALLHAT.171

CONCLUSIONS AND RECOMMENDATIONS
Differences between African Americans and whites in the

prevalence of certain CHD risk factors, the diagnosis of
CHD, access to cardiovascular care, and health care–
seeking behaviors may all lead to disparities in CHD mor-
tality rates. It is essential that greater efforts and better
strategies be used to minimize these ethnic differences to
narrow the CHD mortality gap.

The high prevalence of certain modifiable CHD risk fac-
tors provides great opportunities for the prevention of
CHD in African Americans (see Table 4). High-risk pa-
tients (ie, those with multiple risk factors, LVH, or diabe-
tes) should be targeted for intensive risk reduction mea-
sures. Patients with established CHD or evidence for
clinical or subclinical atherosclerotic vascular disease are at
an even higher risk for subsequent cardiac events and death.
Risk reduction measures and appropriate referral for coro-
nary interventions or cardiac surgical procedures are espe-
cially important in these patients.

Owing to their high out-of-hospital cardiac arrest and
sudden cardiac death rates, high-risk African Americans

without documented CHD should be targeted for aggres-
sive risk factor modification, including: 1) early intensive
treatment of hypertension to either prevent or regress
LVH; 2) intensive control of diabetes; 3) identification and
treatment of dyslipidemias; and 4) comprehensive efforts at
smoking cessation and weight reduction.

Timely access to preventive and interventional cardiovas-
cular therapies is imperative. Improving access requires that
cardiovascular care be available, accessible, affordable, and
acceptable. Goals for educational programs for both pro-
viders and the public should include increased awareness of
the disparities in treatment, increased recognition of the
symptoms of myocardial ischemia, increased identification
of high-risk individuals, decreased delay in seeking medical
care, and a better definition of the potential benefits of
modern therapy.

Further research is required to evaluate the traditional
approaches to risk stratification, risk modification, and di-
agnostic testing in African Americans. A high percentage of
African Americans with symptoms of coronary artery dis-
ease have angiographically normal or near-normal coronary
arteries. These patients may still be at considerable risk
because of significant nonobstructive disease and unstable
atherosclerotic lesions. Recent advances in our understand-
ing of the ACS suggest that many of the observed differ-
ences in the clinical manifestations of CHD in African
Americans are not due to differences in underlying disease
pathobiology. Rather, these differences appear to reflect
the known heterogeneity of presentation and outcomes of
the acute coronary syndromes, and the impact of a high
prevalence and severity of underlying hypertension, LVH,
and type 2 diabetes in African Americans. Clinical ap-
proaches to CHD identification, evaluation, and treatment
strategies in African Americans need to be modified to take
these findings into consideration. Recent advances and im-
provements in our knowledge of the pathobiologic basis of
the ACS should improve our understanding and ap-
proaches to CHD in all affected patients, with African
Americans and other high-risk populations deriving partic-
ular benefit. The ethnic disparities in cardiovascular disease
mortality are unlikely to improve unless the African Amer-
ican population is targeted
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