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African Americans are at greater risk for cardiovascular mor-
bidity and mortality than European Americans or Asians. They
also bear a disproportionately greater burden from type-2
diabetes mellitus. Not as much access to healthcare and
less intensive use of available therapies may explain some of
these disparities. However, the high prevalence of potential-
ly modifiable risk factors, particularly hypertension and dys-
lipidemia, in African Americans also provides great oppor-
tunity for the prevention and treatment of cardiovascular
disease in this population. In addition to lifestyle approach-
es, achieving aggressive goals for blood pressure (<130/80
mmHg) and low-density lipoprotein cholesterol (<100 mg/dL,
or <70 mg/dL for patients at very high cardiovascular risk,
including those with diabetes) will necessitate the use of
effective pharmacologic therapies. Clinical frial data indi-
cate that antihypertensive regimens, particularly those that
include a diuretic, are as effective in African Americans as
in other racial/ethnic groups. Moreover, potent statins have
been shown to decrease low-density lipoprotein cholesterol
to goal levels in African-American patients.
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eart disease is the leading cause of death among
HAfrican Americans, accounting for 27% of total

deaths in 2004." Although heart disease is also
the leading cause of death in European Americans, there
appears to be a marked disparity between racial/ethnic
groups in coronary heart disease (CHD) mortality rates.
In 2001, for example, the proportion of premature deaths
(<65 years) from heart disease was much greater among
African Americans (31.5%) than European Americans
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(14.7).> Compared with other racial/ethnic groups in the
United States, African Americans have the highest out-of-
hospital coronary death rates, particularly at younger ages,
indicating earlier onset of cardiovascular disease (CVD).**
Moreover, while mortality rates from CHD have declined
overall in the past five decades, disparities by race/ethnic-
ity and socioeconomic status have widened.*

The reasons for excess CHD risk in African Ameri-
cans are complex and have not been fully elucidated. Both
sociologic and physiologic explanations have been pos-
tulated. The former include public health issues, such as
limited or not as much access to healthcare for African
Americans, inadequate treatment and delays in the rec-
ognition and treatment of high-risk individuals.”® The
increased burden of CHD among African Americans may
also reflect the contribution of underlying genetic factors
that, in combination with environmental factors, lead to
higher rates of CVD risk factors such as hypertension,
dyslipidemia and diabetes mellitus (Table 1).>"*

GENETIC AND PHYSIOLOGIC FACTORS

Data suggest that different physiologic mechanisms
may come into play in the development of CVD in Afri-
can Americans.

Subclinical and Peripheral
Vascular Disease

Racial/ethnic disparities in subclinical atherosclero-
sis across vascular beds were found in subjects without
a prior diagnosis of atherosclerotic disease, including
those with diabetes. While African Americans had not
as much coronary calcification, they had more periph-
eral arterial disease, as evidenced by a lower ankle-
brachial index, compared with European Americans.'"
" This finding is consistent with National Health and
Nutrition Examination Survey (NHANES) data, show-
ing that peripheral arterial disease disproportionately
affects African Americans.” The reasons for these dif-
ferences and their clinical implications are not clear, but
some investigators have suggested that coronary calcifi-
cation may not have the same prognostic value for Afri-
can Americans as for European Americans."
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Obesity

Although rates of obesity are similar in African-
American and European-American men, they are two-
fold higher in African-American than European Amer-
ican women.” Since visceral adiposity, as measured by
waist circumference, is considered the most metaboli-
cally active form of fat," the increased waist circum-
ference in African-American women compared with
women of other racial/ethnic groups likely contributes
to their increased CHD risk."

Hypertension

In the 10 years between 1990 and 2000, the preva-
lence of hypertension increased across all racial/ethnic
groups.” However, hypertension rates remain substan-
tially higher among African Americans. By 2002, data
from NHANES showed that the age-adjusted prevalence
was 40.5% among non-Hispanic blacks compared with
27.4% among non-Hispanic whites." In addition, hyper-
tension is more severe, develops at a younger age and
is associated with greater clinical sequelae in African
Americans than in European Americans.”'® For example,
hypertension in African Americans is associated with a
3-5 times higher cardiovascular mortality rate than in
European Americans.” High blood pressure is a partic-
ularly strong predictor of CHD in African-American
women, whose risk is increased almost five-fold com-
pared with a two-fold increased risk in African Amer-
ican men."” African Americans also experience greater
rates of renal damage for any level of blood pressure
compared with European Americans, and the risk of
hypertensive end-stage renal disease (ESRD) is almost
five times higher in African Americans, even when dif-
ferences in hypertension prevalence, severity and age of
onset are taken into account.”™® Indeed, in African Amer-
icans aged 30-39, the rate of hypertensive ESRD is 15
times greater than in European Americans in the same
age group."”

Dyslipidemia
Approximately 25% of adult African Americans
have high-risk lipid profiles.” Total cholesterol levels

Table 1. Possible reasons for disproportionate
coronary heart disease (CHD) in African
Americans

¢ High prevalence of CHD risk factors

e Pre-eminence of hypertension and its
consequences

e Excess cardiovascular risk associated with
diabetes mellitus

¢ Heterogeneity of acute coronary syndromes

* Delays in identification of high-risk individuals

* Limited access to cardiovascular care

Adapted from Clark LT, et al.”
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are >240 mg/dL in 27% of African-American men and
39% of African American women.” Furthermore, while
the prevalence of elevated total cholesterol, low-density
lipoprotein (LDL) cholesterol and triglycerides in this
population is similar to or lower than that in European
Americans, lipoprotein(a) levels are 2-3 times higher in
African Americans than in European Americans.” In addi-
tion, although African Americans, particularly men, have
higher levels of high-density lipoprotein (HDL) choles-
terol than European Americans, these levels do not appear
to be as cardioprotective as in other populations.*

It is possible that what may appear to be lower rates of
dyslipidemia in African Americans merely indicate that
the thresholds at which elevated triglycerides and LDL
cholesterol and low levels of HDL cholesterol contribute
to CHD risk may be lower for this group than for other
racial/ethnic groups.” In addition, because African Amer-
icans are less likely to be treated and controlled to goal
lipid levels, the impact of dyslipidemia in this population
may, in fact, be greater than in European Americans.®

Metabolic Syndrome

Beyond the increased frequency of individual risk
factors in African Americans, this group also experi-
ences more frequent clustering of CVD risk factors (Fig-
ure 1).>*® NHANES data indicate that African Ameri-
cans are twice as likely as other groups to have four or
five CVD risk factors.” Metabolic syndrome, which rep-
resents a clustering of specific cardiovascular risk fac-
tors [abdominal obesity, atherogenic dyslipidemia, ele-
vated blood pressure, insulin resistance, elevated fasting
glucose, as defined by the National Cholesterol Educa-
tion Program (NCEP)’], is more common in African-
American women than in European-American women
and is about 57% higher in prevalence in African-Amer-
ican women than in their male counterparts.*

NCEP criteria for the metabolic syndrome may not
adequately take into account the differences among
racial and ethnic subpopulations that have been iden-
tified in recent research. For example, increased waist
circumference, considered a strong predictive screening
factor in metabolic syndrome,” can be found more often
in African Americans with body mass index values con-
sidered normal,'** and African-American women with
normal body weight are more likely to have a waist cir-
cumference greater than the 35-inch cutoff considered
normal.”® These groups may therefore be at greater risk
than is suggested by current guidelines. Moreover, a
waist circumference greater than that considered within
the normal range by NCEP is likely to be atherogenic
in European Americans, but it is more likely to indicate
risk for diabetes in African Americans.” The racial/eth-
nic disparities in metabolic and cardiovascular param-
eters are already evident in childhood and young adult-
hood, adding further insight into the causes of elevated
risk of CHD in adult African Americans and the finding
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that CHD develops at earlier ages in this group.*

Diabetes Mellitus

One of the most significant contributors to the ele-
vated CHD risk in African Americans is the higher inci-
dence of type-2 diabetes mellitus in this population.”
Diabetes is one of the most powerful risk factors for
heart disease and has been designated as a CHD “risk
equivalent” in the Third Adult Treatment Panel guide-
lines of the NCEP (NCEP ATP III).’ Approximately
70% of deaths in patients with diabetes are related to
heart disease; CVD also accounts for the vast majority
of hospitalizations in these patients.” Data from both
the Atherosclerosis Risk in Communities (ARIC) study
and NHANES III show that African Americans bear a
disproportionately higher burden from type-2 diabe-
tes.”?* In ARIC, the incidence of diabetes was 1.5 times
higher in African-American men and 2.4 times higher
in African-American women compared with their Euro-
pean American counterparts.” Adiposity accounted for
almost half the increased risk of diabetes in Aftrican-
American women, but not in African-American men.”

Mortality rates among persons with diabetes are 27%
higher in African Americans than in European Ameri-

cans.” African Americans also have significantly higher
rates of complications from diabetes, including myocar-
dial infarction and ESRD, and numerically higher rates
of stroke and congestive heart failure, compared with
European Americans.’ Based on data from 2004, rates
of diabetic ESRD in African Americans have begun to
stabilize in patients aged 20-29 but continue to rise in
those aged 30-39."

Many CVD risk factors, including elevated blood
pressure, overweight/obesity and dyslipidemia, are more
common in patients with diabetes,” and many of these
risk factors are more common in diabetic African Ameri-
cans than in diabetic European Americans. For example,
both mean systolic and diastolic blood pressure and the
rate of hypertension are higher in African Americans with
diabetes than in European Americans with diabetes.*'*

Between 50-70% of African Americans with type-
2 diabetes are insulin resistant, which has been shown
to negatively alter lipid and lipoprotein profiles.**** LDL
cholesterol levels also tend to increase with increasing
body mass index in African Americans with type-2 dia-
betes.’ Although serum triglyceride levels appear to be
lower in African Americans with diabetes than in Euro-
pean Americans with diabetes,* African Americans with

Figure 1. Percentage of subjects in the Atherosclerosis Risk in Communities study with 0, 1, 2 or 23
cardiovascular risk factors (obesity, hypertension, diabetes mellitus, smoking, hypercholesterolemiaq,
hypertriglyceridemia or low high-density lipoprotein cholesterol)
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type-2 diabetes who are insulin resistant have higher
total cholesterol, LDL cholesterol and triglycerides than
those who are insulin sensitive.**"’

OPPORTUNITIES FOR INTERVENTION

The high prevalence of potentially modifiable risk
factors provides great opportunities for prevention of
CHD in African Americans. Control of cardiovascular
risk factors is particularly important and particularly
challenging in patients with diabetes. In addition to tight
glycemic control, it is crucial that blood pressure and
lipid goals be met in order to provide optimal global risk
reduction.

Hypertension

Treatment of hypertension entails unique challenges
in persons with diabetes. Blood pressure is dispropor-
tionately higher in patients with diabetes than in nondia-
betic persons.'® In addition, overall CVD risk is higher,
so both the risks associated with hypertension and the
benefits afforded by optimal blood pressure control have
more clinical impact in patients with diabetes. A num-
ber of position papers on the treatment of hypertension
in diabetic patients are available to guide the clinician.
The most widely recognized of these are the 7th Report
of the Joint National Committee on Prevention, Detec-
tion, Evaluation and Treatment of High Blood Pressure
(JNC 7)," the American Diabetes Association position
statement on treatment of hypertension in adults with
diabetes® and the consensus statement of the National
Kidney Foundation Hypertension and Diabetes Exec-
utive Committees Working Group.” In addition, the
Hypertension in African Americans Working Group of
the International Society of Hypertension in Blacks has
published a consensus statement on the management
of high blood pressure in African Americans.* These
diverse groups are all consistent in recommending a
blood pressure goal of <130/80 mmHg for patients with
diabetes, including African Americans.'**** Despite the
higher rates of CVD morbidity and mortality in Afti-
can Americans, no clinical trial data suggest that blood
pressure goals should be lower in this population than in

Table 2. Therapeutic lifestyle changes to control
high blood pressure in African Americans

* Normal weight for height
e Dietary goals:
e Low fat
e Low sodium
* High potassium
* Adequate calcium
e Limit alcohol
e Physical fithess
* No fobacco use

Adapted from Douglas JG, et al.®
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other racial/ethnic groups.*

Lifestyle modification remains the cornerstone of
hypertension treatment; and obesity, high sodium intake
and physical inactivity have been identified as particular
obstacles to cardiovascular health in African Americans
(Table 2).* Of note, it has also been demonstrated that
the Dietary Approaches to Stop Hypertension (DASH)
diet is particularly beneficial in African Americans with
hypertension, reducing blood pressure substantially
more than in non-Hispanic whites.* The added benefit
of restricting sodium intake with the DASH diet, which
consistently reduced mean blood pressure more than
diet alone across all demographic groups, was also more
pronounced in African Americans.**

Regarding drug therapy, most patients require com-
bination therapy with >2 antihypertensive agents to
achieve goal blood pressure.” This fact has also been
confirmed in clinical trials of hypertension treatment
exclusively enrolling African Americans, such as the
African American Study of Kidney Disease (AASK).*
However, the response to individual antihypertensive
agents may vary among ethnic groups. For example,
beta-blockers, angiotensin-converting enzyme (ACE)
inhibitors and angiotensin receptor blockers (ARBs) in
monotherapy appear to be slightly less effective in Afri-
can Americans than in European Americans.'® Adding a
diuretic to any of these agents, however, generally abol-
ishes any interracial differences in blood pressure-lower-
ing effects. Beyond particular efficacy in reducing blood
pressure, certain antihypertensive drug classes have
been shown to provide benefits to patients with diabetes
in terms of outcome reductions. These include diuretics,
beta-blockers, ACE inhibitors, ARBs and calcium chan-
nel blockers.'s In general, clinical trial data have shown
that the benefits of antihypertensive therapy in reducing
the risk of myocardial infarction, stroke and chronic kid-
ney disease extend to patients with type-2 diabetes and
hypertension.*

INC 7 created a new classification of “prehyperten-
sion” for blood pressures between 120/80 and 139/89
mmHg, because this range identifies persons who are
at high risk of developing hypertension.' The inclusion
of a prehypertension category is particularly important
for African Americans and other racial/ethnic groups
with high rates of diabetes, as JNC 7 now recommends
that antihypertensive drug treatment be considered in
persons with diabetes and prehypertension if a trial of
lifestyle modification fails to lower blood pressure to
<130/80 mmHg.'

Dyslipidemia

Dyslipidemia is highly prevalent and largely untreated
in persons with hypertension.” The dyslipidemia associ-
ated with diabetes is particularly atherogenic and typi-
cally consists of the combination of elevated triglycerides;
small, dense LDL particles; and low HDL cholesterol.*
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Overall, individuals with diabetes may have normal-
appearing levels of LDL cholesterol, but these apparently
normal levels (e.g., <100 mg/dL) may be associated with
an increased CVD risk in this group.* The most common
pattern of dyslipidemia among both African Americans
and European Americans with diabetes, as reported in a
recent study, is elevated levels of LDL cholesterol together
with low levels of HDL cholesterol.”” Thus, in high-risk
patients, including those with diabetes, LDL cholesterol
reduction remains the first priority of lipid management.*
Moreover, although the goal of reducing LDL choles-
terol levels to <100 mg/dL is strongly recommended, the
NCEP provides the option of lowering levels even more
aggressively (i.e., to <70 mg/dL) in high-risk patients.*
For patients deemed to be at very high risk (e.g., because
of the presence of established CHD and diabetes), a goal
of <70 mg/dL should be considered.*

Although diet, weight loss and increased physical
activity are critical to overall treatment in persons with
diabetes and dyslipidemia, many patients will not be able
to reach optimal LDL cholesterol levels without inten-
sive pharmacologic therapy.* Clinical trials have shown
LDL cholesterol-lowering therapy to be effective in per-
sons with diabetes,*' and patients with the highest CVD
risk obtained the greatest benefit in terms of absolute risk
reduction.”** Because of their documented efficacy in
lowering LDL cholesterol, statins are typically the agents
of choice for patients with elevated LDL cholesterol and
triglycerides.” The standard doses of currently available
statins generally needed to lower LDL cholesterol levels
by 30-40% are shown in Table 3.*

Data on differences in response to lipid-lowering
therapies based on race/ethnicity are limited. While
statins have been shown to be effective in African Amer-
icans,™” mean LDL cholesterol reductions may be
somewhat smaller (~3 mg/dL less) than those observed
in European Americans.”® In a study in which 247
African-American patients were randomized to ezeti-
mibe plus simvastatin or placebo, the combined ther-
apy proved to be both effective and well tolerated and
provided greater improvement in atherogenic lipid pro-
files than simvastatin alone.® In another study, data from
the NCEP Evaluation Project T Utilizing Novel E-Tech-

nology (NEPTUNE) II survey were used to assess eth-
nic differences in LDL cholesterol goal achievement
among 4,885 patients receiving treatment for dyslipid-
emia.” Non-Hispanic whites comprised 79.7% of sub-
jects and African Americans 8.4%; of these groups, 69%
and 53.7%, respectively, achieved their LDL cholesterol
goal (P<0.001). African-American patients were more
likely to be in the highest-risk category. Despite this,
they were less likely to be using lipid drug therapy or
high-efficacy statins or to be receiving care from a sub-
specialist. However, the difference in goal achievement
remained significant after adjustment for these predic-
tors of treatment success (P<0.001).%

In the African-American Rosuvastatin Investigation
of Efficacy and Safety (ARIES) study, aggressive statin
treatment with open-label rosuvastatin was effective and
well tolerated in hypercholesterolemic African-Ameri-
can adults.” Similar to populations of predominantly
European-American patients with hypercholesterol-
emia,” African Americans in ARIES showed greater
overall improvement in their lipid profile with rosuv-
astatin 10 mg or 20 mg than with equivalent doses of
atorvastatin. In addition, greater proportions of patients
achieved their LDL cholesterol goal on rosuvastatin
than on atorvastatin (Figure 2).” Rosuvastatin 10 mg
also increased HDL cholesterol significantly more than
atorvastatin 20 mg (P<0.017).

In the lipid-lowering arm of the Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart Attack Trial
(ALLHAT-LLT),** the only large-scale, randomized
trial of statin therapy to enroll large numbers of Afti-
can Americans, pravastatin lowered the cardiovascular
event rate (fatal CHD plus nonfatal myocardial infarc-
tion) more effectively in African Americans than in non-
African Americans, but overall mortality did not differ
between groups.

“RACE-BASED THERAPEUTICS”

The development and use of so-called “race-based
therapeutics” remains controversial. Results of some
clinical trials indicate that racial/ethnic differences in
vascular function may have implications for the treat-
ment of CVD risk factors. African-American patients

Drug Dose (mg/d)
Atorvastatin 10*
Lovastatin 40*
Pravastatin 40*
Simvastatin 20-40*
Fluvastatin 40-80
Rosuvastatin 5-10f

Table 3. Standard doses of currently available statins that can achieve an approximate 30-40%
reduction of low-density lipoprotein (LDL) cholesterol

* These drugs are available at doses up to 80 mg. Every doubling of the dose above the standard dose results in an approximate 6%
additional decrease in LDL cholesterol; 1 Doses available up to 40 mg; Adapted from prescribing information for each statin.®*>

LDL Cholesterol Reduction (%)

39
€l
34
38-41
25-36
45-52
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Figure 2. Percentage of patients treated with either rosuvastatin or atorvastatin who reached National
Cholesterol Education Program (NCEP) ATP Ill low-density lipoprotein cholesterol (LDL-C) goals for low-risk
(<160 mg/dL), medium-risk (<130 mg/dL) and high-risk (<100 mg/dL) patients and for all categories combined

. Rosuvastatin 10 mg

100 918 - Atorvastatin 10 mg

Patients Reaching LDL-C Target (%)

Low Medium High All
Categories

NCEP ATP lll Risk Category

1007 653

Patients Reaching LDL-C Target (%)

Low Medium High All
Categories

NCEP ATP Il Risk Category

Adapted from Ferdinand KC, et al.”
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with diabetes and persistent microalbuminuria despite
therapy with ACE inhibitors had significantly impaired
flow-mediated and nitroglycerine-dependent vasodila-
tion, independent of glycemic control, blood pressure
and lipemic control.” Flow-mediated dilation was also
significantly less than that in a group of age- and blood
pressure-matched European Americans. There is also
some evidence that race may affect the contribution of
bradykinin to the antihypertensive actions of ACE inhib-
itors, at least under conditions of normal salt intake.*
When salt is depleted, the response to vasodilator ther-
apy with ACE inhibitors is similar among African Amer-
icans and European Americans.® Thus, African Ameri-
cans may have a different endothelial response to ACE
inhibition than European Americans.

Interestingly, individual response to the pleiotropic
effects of statins, such as their beneficial effects on renal
function independent of lipid lowering, may also be affected
by race. In one study of short-term rosuvastatin treatment,
estimated glomerular filtration rate increased by >3-fold in
African-American patients compared with the overall study
population.” The fact that African Americans and Euro-
pean Americans appear to exhibit differences in endothe-
lial and vessel wall response suggests that alternative strat-
egies may be needed to customize therapy appropriately for
patients of different races/ethnicities. Recently, a proprie-
tary combination of isosorbide dinitrate and hydralazine
hydrochloride was approved for use in African Americans
with heart failure based on results of the African-American
Heart Failure Trial.®® However, it is possible that this drug
combination may work equally well in other racial/ethnic
groups. More research in the area is needed.

SOCIOLOGIC ASPECTS OF CVD

Available data show that a gap exists in the United
States in cardiovascular mortality between the poor and
undereducated, and the wealthy and well educated, and
that this gap continues to widen.’ In the Multiple Risk
Factor Intervention Trial (MRFIT) database, income and
risk-factor levels differ substantially according to eth-
nicity, with greater concentrations of African-Ameri-
can men at the high and very high overall risk levels
and in the lowest income quartile.” Low income may be
associated with decreased access to or use of preventive
healthcare services—resulting in a lack of awareness of
risk and inability to modify health behaviors—or with
psychosocial factors, such as detrimental healthcare
beliefs or behaviors.”" Public health interventions that
would promote healthful behaviors and make high-qual-
ity diagnostic and preventive services available to disad-
vantaged populations could help reduce the potentially
lethal results of existing inequalities in healthcare.

CONCLUSION

Persons with diabetes are at higher risk for cardio-
vascular events than those without diabetes, and Afri-
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can Americans with diabetes have more severe mani-
festations than their European-American counterparts.
The combination of multiple risk factors and less inten-
sive use of available therapies may explain higher lev-
els of morbidity and mortality in African Americans.
For African Americans, achieving goal LDL cholesterol
and blood pressure levels presents unique challenges.
Despite the fact that treatment of dyslipidemia with
statins and optimal control of blood pressure with anti-
hypertensive therapy have proven to be highly effective
in African Americans, African-American patients with
dyslipidemia remain less likely to be treated with lipid-
lowering drugs than European-American patients. Con-
certed efforts directed at minority populations to use tar-
geted interventions and effective therapies designed to
reach aggressive treatment goals may go a long way to
closing the gap in cardiovascular health.
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