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Review Paper

Cardiovascular Disease in Blacks:
Can We Stop the Clock?

Keith C. Ferdinand, MD

Blacks have the highest rates of hypertension and
cardiovascular disease, with earlier onset, greater
severity, and more target organ damage including
coronary disease, heart failure, stroke, and end-
stage renal disease. A major reason is the greater
prevalence of other cardiovascular disease risk fac-
tors, particularly obesity, inactivity, and diabetes
mellitus, along with socioeconomic differences,
adherence, and achievement of goals. This review
focuses on the burden of cardiovascular disease in
blacks. Therapeutic lifestyle changes and pharma-
cologic interventions to decrease clinical events in
this bigh-risk group are described. Intensive blood
pressure control is a primary means of “stopping
the clock” in the progression of cardiovascular
disease and renal disease. Thiazide diuretics remain
primary first-step agents, especially for uncompli-
cated hypertension; calcium channel blockers are
also efficacious. However, renin-angiotensin system
modulators may also be beneficial, especially with
a diuretic, considering the high prevalence in this
group of patients of compelling indications for

use of such agents. J Clin Hypertens (Greenwich).
2008;10:382-389. ©2008 Le Jacq

Cardiovascular disease (CVD) is the number
one cause of mortality worldwide, responsible
for nearly 17 million deaths yearly. Hypertension,
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an established major risk factor for CVD, affects
approximately 31% of American adults! and an
estimated 40% of black adults in the United States,
which is one of the highest prevalence rates in the
world.? Blacks are at greater risk for hypertension,
with an early age at onset and greater severity than
white Americans,>* and they are more likely to
develop and die of serious microvascular and mac-
rovascular complications.® Detection and control
of high blood pressure (BP) are therefore critical to
reducing the risk of CVD in this population.

Although hypertension awareness and control
rates may be improving among blacks, as suggested
by recent analyses of trends between 1999 and 2004
from the National Health and Nutrition Examination
Survey (NHANES),? there is also evidence of a non-
significant rise in overall hypertension prevalence
during this same period.? The persistently high preva-
lence of hypertension, the increasing frequency of
obesity, the decrease in physical activity, and the aging
of the population suggest that CVD will continue to
be a major cause of death and disability. This report
focuses on the burden of CVD specifically related
to hypertension in black individuals and describes
evidence related to therapeutic lifestyle changes and
pharmacologic interventions that may decrease the
risk of clinical consequences. Early and intensive con-
trol of hypertension involving lifestyle changes and
pharmacologic interventions is needed to prevent or
stop the progression of CVD events in this high-risk
group. As monotherapy, thiazide diuretics remain
the primary first-step antihypertensive agent, par-
ticularly for uncomplicated hypertension; long-acting
calcium channel blockers (CCBs) are also efficacious
antihypertensive agents in blacks. Although agents
that act on the renin-angiotensin system (RAS) have
sometimes been avoided in blacks, their use may be
beneficial when included in combination therapy
with a diuretic.
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HYPERTENSION-RELATED MORBIDITY
AND MORTALITY IN THE

BLACK POPULATION

Black individuals with hypertension are more like-
ly to die of associated complications than whites
(Figure 1),° and the rates of nonfatal stroke, fatal
stroke, and death of heart disease are increased by
1.3, 1.8, and 1.5 times, respectively.”? Physiologic
factors that have been observed in association
with hypertension among blacks may account to
some extent for the higher risk of morbidity and
mortality among them compared with their white
counterparts.” For example, an excess prevalence
of salt sensitivity, lower plasma renin activity,
and lower levels of endothelium-derived vasodila-
tors such as nitric oxide have been documented
in black Americans as well as black individuals
worldwide.®® A study that matched black and
white patients with treated hypertension for the
same daytime BP found that blacks tend to have
significantly higher nocturnal BP than whites. This
difference could contribute to the higher rates of
target organ damage and mortality among hyper-
tensive patients in this group.

Nevertheless, the excess risk of hypertensive dis-
eases and mortality in blacks in the United States
may be due to adverse diet and other environmen-
tal factors. As in the general US population, blacks
have reduced their intake of dietary saturated fat,!°
but overall consumption of fat remains high (as it
does in all Americans). In addition, NHANES data
indicate that the prevalence of overweight and obe-
sity (body mass index [BMI] =25 kg/m?) is increas-
ing remarkably in all Americans, with a prevalence
of approximately 66% in 2003-2004.% Disparities
in weight according to race were observed for
NHANES 2001-2002 for women but not men;
approximately 42% of black women are obese
(BMI =30 kg/m?), compared with 19% of white
women and 26% of Hispanic women.> There
is also evidence of excess sodium and decreased
potassium intake among black patients. Despite
evidence that a sedentary lifestyle increases CVD
risk, trends observed among schoolchildren sug-
gest that physical activity is decreasing in the
American population, with 23% of all children
not engaging in physical activity during leisure
time.!! Moreover, data suggest that non-Hispanic
black children are less likely than non-Hispanic
white children to participate in organized or lei-
sure time physical activity.'! Among black girls,
physical activity appears to decline with each year
through adolescence at a greater rate than among
whites. Furthermore, it is distressing that only
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Figure. Differences in deaths from hypertension
between black and white Americans. Reprinted with
permission from Ferdinand.®

24% of black adults report regular physical activ-
ity.2 Therefore, to halt the growing rates of CVD
in all Americans and specifically black Americans,
efforts should be made starting with school-aged
children to encourage increased physical activity;
avoidance of high-calorie foods; and emphasis on
diets rich in fresh fruits, vegetables, whole grains,
and low-saturated fat protein.

In addition to possible physiologic and envi-
ronmental factors, the greater prevalence of CVD
in black individuals also results from higher rates
of comorbid cardiovascular risk factors, such as
diabetes mellitus and dyslipidemia. Blacks in the
United States have a disproportionate burden of
diabetes (11% vs 5.2% for non-Hispanic whites)
and end-stage renal disease (ESRD) (~4.8 per
1000 vs =1.1 per 1000 in whites).!>!3 These data
confirm that this population group is almost twice
as likely to develop diabetes as age-matched non-
Hispanic whites!¥; among adults with diabetes,
death from heart disease is 2 to 4 times higher
than among adults without diabetes.? The primary
etiologies of ESRD are usually hypertension and
diabetes, and patients with ESRD most often die
of cardiovascular causes.” Recent data suggest that
blacks have 16 times the rate of ESRD as whites
of a similar age.'> Hypercholesterolemia, particu-
larly in combination with hypertension, is also an
important modifiable risk factor that requires clini-
cal attention. A recent examination of 2001-2002
NHANES data in adults aged 20 years and older
showed that combined hypertension and hyperc-
holesterolemia was more common in blacks (22%)
than in non-Hispanic whites (19%) or Hispanics
(9.8%).15 Unfortunately, rates for treatment and
control were relatively low for all groups.

Hypertension is a potent risk factor, leading to
excessive CVD morbidity and mortality. Rates of
hypertension and hypertension-related morbidity
and mortality are affected by appropriate treatment
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Table. Therapeutic Lifestyle Interventions in Hypertension

MODIFICATION RECOMMENDATION

Reduce weight

Adopt DASH eating plan
of saturated and total fat

Reduce dietary sodium

Increase physical activity
most days of the week

Modify alcohol consumption

Maintain normal body weight (BMI, 18.5-24.9 kg/m?)

Consume a diet rich in fruits, vegetables, and low-fat dairy products with a reduced content

Reduce dietary sodium intake to no more than 2.4 g sodium or 6 g sodium chloride

Engage in regular aerobic physical activity, such as brisk walking, at least 30 minutes per day,

Limit alcohol consumption to no more than 2 drinks per day in most men and no more than
1 drink per day in most women

Abbreviations: BMI, body mass index; DASH, Dietary Approaches to Stop Hypertension. Adapted from Seventh Report of the
Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure.

18

to goal levels and adherence with prescribed medi-
cation. It has been estimated that BP control is
achieved in 52.4% of non-Hispanic blacks with
treated hypertension, compared with 68.2% of
non-Hispanic whites with treated hypertension.’
Although some studies suggest that the relatively
lower control rate in blacks is related to differ-
ential access to health care,'® economic barriers
and access to care are not the only contributors to
racial differences in BP control. A study involving
veterans with hypertension found some persistent
racial differences in BP control despite equal access
to health care and after taking into account numer-
ous other potential mediating factors.!” Of note,
and similar to other studies, the study reported
that blacks in the United States had poorer rates of
medication adherence.!”

THE IMPORTANCE OF INTENSIVE BP
CONTROL TO DRIVE RISK REDUCTION
The relationship between hypertension and CVD
is continuous and consistent.'® Beginning at a
BP level of 115/75 mm Hg, the risk of a CVD
event doubles with each increment of 20/10 mm
Hg.!"” To reduce the risk of hypertension-related
CVD, the Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC 7)'8
recommends achieving a BP target of <140/90 mm
Hg in patients without comorbidities, or <130/80
mm Hg in individuals with diabetes mellitus or
chronic kidney disease. The JNC 7 treatment
guidelines emphasize the need for healthy life-
style modifications in all hypertension categories,
with the addition of one or more medications, as
required, to achieve BP goals.!® According to JNC
7, combination therapy may be considered when
BP is >20/10 mm Hg above the desired goal.
Because blacks tend to experience more severe
hypertension at younger ages, the International
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Society on Hypertension in Blacks (ISHIB) Working
Group has stated that early identification of high-
normal BP (130-139/85-89 mm Hg) and intensive
treatment are especially important in blacks.* In
contrast to JNC 7, ISHIB states that first-step
combination therapy should be considered in black
patients when their systolic BP is >15 mm Hg or
diastolic BP is >10 mm Hg above target level to
prevent target organ damage and other complica-
tions (ie, >155/100 mm Hg in patients without
comorbidities).* Future recommendations from
ISHIB may potentially confirm the recommenda-
tion of the benefits of combination therapy.

Lifestyle Modifications

Therapeutic lifestyle modifications (Table) are an
important means for reducing risk in all individu-
als. Findings from large-scale international clinical
trials, including the Dietary Approaches to Stop
Hypertension (DASH) study,?® demonstrate that
reduction of sodium intake and consumption of
more fruits, vegetables, and low-fat foods lowers
BP, especially in blacks. More recent findings sug-
gest that sodium reduction may not only lower BP
but also may prevent CVD.?! An analysis of data
from 2415 prehypertensive adults (approximately
18%-20% blacks) randomized to reduced sodium
intake or usual care in the Trials of Hypertension
Prevention (TOHP) I and II?*! showed that CVD
risk was significantly lowered in the intervention
group compared with the control group (adjusted
relative risk, 0.7; P=.018). Results were similar
when analyzed for interaction by race, confirm-
ing the benefit of a low-sodium diet for CVD risk
reduction in blacks.?! Physical activity and weight
loss are also crucial lifestyle modifications. Data
from the Atherosclerosis Risk in Communities
study?? (N=14,575), which included a substantial
proportion of black individuals (n=3885), suggest
that physical activity, whether at work, during
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leisure time, or through sports, reduces the risk of
ischemic stroke. Although it is difficult to replicate
in practice the results observed in clinical trials,
wider acceptance and implementation of appro-
priate nonpharmacologic therapies would greatly
enhance efforts to decrease the prevalence and
severity of both hypertension and CVD. To halt the
ongoing rise in CVD, therapeutic lifestyle changes
remain the bedrock of primary prevention.

Pharmacologic Therapy

Even with appropriate use of lifestyle modifications,
most patients with hypertension will require phar-
macologic therapy to control their BP. Lowering BP
with medication has been shown to decrease the risk
of cardiac events, stroke, and heart failure and to
slow progression of atherosclerosis in a wide range
of patients.”> As monotherapy, thiazide diuretics
remain the primary first-step agents in hypertension,
especially uncomplicated hypertension. In addition,
combination therapy with an RAS blocker and a
diuretic to achieve BP goals promptly is particularly
important in black Americans, considering the high
rates of chronic kidney disease and type 2 diabetes
in this population. Studies in 1982 had demon-
strated less efficacy with the angiotensin-converting
enzyme (ACE) inhibitor captopril even in doses up
to 450 mg/d as monotherapy in blacks when com-
pared with other agents such as hydrochlorothiaz-
ide.”* Because of the perception that lower plasma
renin activity in this population already reflects sup-
pression of the RAS, some physicians have tended
to avoid RAS-blocking agents in this group. Some
other studies have reported, however, that RAS
blockers are useful in blacks when used in higher
doses and especially in combination with a diuretic
or long-acting CCB.® Diuretics and dietary sodium
reduction activate the RAS and are often necessary
to diminish race-related differences in antihyperten-
sive efficacy.

Clinical Trial Evidence

The Antihypertensiveand Lipid-Lowering Treatment
to Prevent Heart Attack Trial (ALLHAT)?® con-
firmed the efficacy of treatment with a long-acting
CCB, thiazide diuretic, or ACE inhibitor in pre-
venting cardiovascular events in 42,448 high-risk
men and women (of whom 15,133 [35%] were
black) aged 55 years and older who had hyperten-
sion and at least one other CVD risk factor. There
was no significant difference among the 3 antihy-
pertensive therapy groups in the primary outcome
of combined nonfatal myocardial infarction or
fatal coronary heart disease in the cohort overall
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or among black patients. However, systolic BP was
significantly higher in the lisinopril group (+4 mm
Hg) compared with chlorthalidone. Compared
with chlorthalidone, black patients receiving lisino-
pril had a 19% higher risk of all CVD events, a
40% higher risk of stroke, and a 32% greater risk
of heart failure.?® The higher incidence of stroke
among black patients in the ACE inhibitor group
may have been the result of using a combination of
ACE inhibitors and B-blockers as first- and second-
step treatments, as this combination is a relatively
ineffective antihypertensive regimen in this popula-
tion. Because of the study design, neither a diuretic
nor CCB could be added to the ACE inhibitor.

The Trial of Preventing Hypertension
(TROPHY)?” was designed to assess whether treat-
ment with an angiotensin II receptor blocker (ARB)
would prevent the development and progression to
stage 1 hypertension in 772 patients, of whom 79
(10%) were black. All patients had prehyperten-
sion (systolic BP, 120-139 mm Hg and/or diastolic
BP 80-89 mm Hg) at baseline. Results after 2 years
showed that treatment with candesartan led to a
relative risk reduction of 66% (P<.001) for the
development of stage 1 hypertension compared
with placebo. Subgroup analysis showed that the
hazard ratios for the development of new-onset
hypertension were 0.55 (0.44-0.67) in whites and
0.74 (0.42-1.32) in blacks.?” The provocative
results of TROPHY suggest that early pharmaco-
logic intervention may be effective in delaying the
progression of hypertension in patients with prehy-
pertension. Some experts however, have questioned
the design and conclusions of this study.

Although variations may exist in the response of
black patients to ACE inhibitors or ARBs, the addi-
tion of a diuretic or long-acting CCB to an ACE
inhibitor or ARB regimen essentially removes any
differences in response. In a small study of blacks
(N=88) with hypertension treated with an ARB (val-
sartan 160 mg/d) adding hydrochlorothiazide to their
regimen was more effective in incrementally lowering
BP than doubling the valsartan dose or adding an
ACE inhibitor (benazepril).?® Another study dem-
onstrated the antihypertensive efficacy of combin-
ing hydrochlorothiazide with losartan in 440 black
American adults with mild to moderate hypertension.
Combination therapy with an ARB and a diuretic
has been shown to lead to greater BP reductions
than ARB monotherapy in blacks, without compro-
mising tolerability.?” In addition, in a study of 482
black patients with stage 1 or stage 2 hypertension,
combination therapy with an ARB (valsartan) and
a diuretic (hydrochlorothiazide) was as effective as
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monotherapy with high-dose amlodipine in reducing
BP and was associated with a more favorable toler-
ability profile.’® The better tolerability profile that
typically results from combination therapy compared
with higher-dose monotherapy is an important con-
sideration given that tolerability influences adherence
and hence BP control.

Therefore, while overall, multiple trials have con-
firmed that ACE inhibitors and ARBs (usually given
with a thiazide diuretic) are effective in preventing
or attenuating diabetes, kidney disease, coronary
heart disease, and heart failure in patients with
hypertension, combination therapy that includes a
thiazide diuretic and/or a long-acting CCB may be
especially effective in black patients. And although
patients in different racial groups have been includ-
ed in a number of completed and ongoing studies
of RAS inhibition in the prevention of hypertension
complications, more inclusive research is needed.
This would give clinicians even more confidence in
using RAS blockers again, usually in combination,
to help halt the progression of CVD and renal dis-
ease in the nonwhite population.

NEW-ONSET DIABETES

Hypertension itself without any treatment increas-
es the risk of developing diabetes by 2.5-fold.'®
Diabetes in hypertension is associated with sub-
stantial morbidity and mortality, and prevention is
an important concern, particularly among blacks,
who are at greater risk for both conditions. This
fact may be taken into consideration when selecting
an antihypertensive agent. Certain classes of antihy-
pertensive agents, namely the thiazide diuretics and
more particularly B-blockers, may have an adverse
impact on the metabolic profile and increase glucose
intolerance, whereas CCBs appear to be neutral
overall.'® In contrast, ACE inhibitors and ARBs
may have favorable effects on insulin sensitivity,
and studies have suggested that these agents reduce
the risk of new-onset diabetes compared with other
antihypertensive agents in patients with hyperten-
sion or CVD.3!32 The 23% reduction in new-onset
diabetes observed with valsartan compared with
a CCB-based treatment regimen in the Valsartan
Antihypertensive Long-Term Use Evaluation
(VALUE) study?? (11.5% compared with 14.5% of
new-onset diabetes) is an important consideration
when treating high-risk black patients. The mecha-
nisms responsible for the potential beneficial effects
of RAS-blocking agents on glucose tolerance have
yet to be established; nevertheless, it may be reason-
able to treat hypertension with agents that present
less risk of new-onset type 2 diabetes. Data from
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the Diabetes Reduction Approaches With Ramipril
and Rosiglitazone Medications (DREAM) study,
however, reported that treatment with ramipril (an
ACE inhibitor) had no significant effect on diabetes
incidence in patients at low risk for CVD.?3 Despite
the negative findings of DREAM, a large meta-anal-
ysis of 22 clinical trials involving 143,153 partici-
pants with hypertension, heart failure, or multiple
CVD risk factors found that the rate of new-onset
diabetes was lowest with ARBs and ACE inhibi-
tors and highest with B-blockers and diuretics.>*
Unfortunately, the proportion of black patients in
these studies was not analyzed.

It is of interest to note that in the blinded con-
trolled ALLHAT study, CHD outcome was not
adversely affected by the differences in new-onset
diabetes between the ACE inhibitor—based and the
diuretic-based treatment groups (8% and 11.5%
new-onset diabetes, respectively).

RENAL DISEASE

The African American Study of Kidney Disease
and Hypertension (AASK)?»* was conducted in
black patients (N=1094) with hypertensive neph-
ropathy to determine the effect of different antihy-
pertensive regimens on renal disease progression.
Compared with an amlodipine-based regimen, a
ramipril-based regimen was associated with a sig-
nificant decrease in progression of chronic kidney
disease, especially in patients with high levels of
proteinuria.** Moreover, AASK showed equivalent
BP reductions among ramipril-based therapies that
included loop diuretics and other agents as needed
and the CCB- and B-blocker-based therapies.3’
None of the treatment regimens had a significant
effect on cardiovascular events, possibly because
of the limited power of the study.?® The Reduction
of Endpoints in NIDDM with the Angiotensin II
Antagonist Losartan (RENAAL)3’ study assessed
the effects of losartan (an ARB)-based treatment
on renal and CVD outcomes in 1513 patients with
type 2 diabetes and nephropathy, of whom 230
(15%) were black. Losartan-based therapy signifi-
cantly reduced signs of renal disease progression
by 16% (P=.02) compared with a regimen that did
not include an ACE inhibitor or an ARB and was
generally well tolerated; unfortunately, subgroup
analysis of black patients was not provided.3” In the
recently reported Diovan Reduction of Proteinuria
(DROP)3® study, 391 patients (110 blacks) with
hypertension, type 2 diabetes, and albuminuria
were randomized to valsartan 160 mg, 320 mg,
or 640 mg (plus other medication) for 30 weeks.
By study end, twice as many patients returned to
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normoalbuminuria with valsartan 640 mg than
with 160 mg (24% vs 12%; P<.01). The high-dose
ARB was well tolerated.?® Preliminary data suggest
that blacks required high valsartan dosages (640
mg/d) to reach similar BP reduction and control
rates compared with nonblack matched controls.?”
Therefore, regardless of race or ethnicity, it appears
that the use of an RAS-blocking agent as one com-
ponent of therapy in hypertensive patients with
significant renal disease is indicated.

CVD OUTCOMES

The Losartan Intervention for Endpoint Reduction
in Hypertension (LIFE) study*® evaluated the
benefits of an ARB-based compared with an
atenolol-based treatment regimen in older patients
(N=9193) with essential hypertension and left ven-
tricular hypertrophy. CVD morbidity and mortality
were significantly reduced by 13% (P=.021) with
the losartan-based regimen.*® Most of the benefits
were noted with reduction of strokes. More than
70% of patients were also receiving a diuretic.
However, an analysis of the black subgroup (6%;
n=533) showed that the hazard ratio for the pri-
mary composite end point (fatal and nonfatal MI
and CVD mortality) favored the B-blocker atenolol
in these patients (hazard ratio, 1.666; P=.033),
whereas it favored the ARB losartan in whites (haz-
ard ratio, 0.829; P=.003).*! BP reductions in black
patients were similar in both treatment groups,
and the regression of electrocardiographic left
ventricular hypertrophy was greater with losartan,
making the difference in CVD mortality outcome
difficult to explain.*! However, these results should
be interpreted with caution because black patients
accounted for a relatively small proportion of the
entire trial cohort, and this subgroup experienced
a small number (75) of overall events.*!

In general, interpretation of subgroup analyses
using small cohorts from large randomized trials is
problematic.

The Valsartan Antihypertensive Long-Term Use
Evaluation (VALUE)*? was designed to test the
hypothesis that at similar levels of BP control, ARB
treatment based on valsartan would lead to greater
reductions in CVD morbidity and mortality than
an amlodipine-based regimen in high-risk patients
with hypertension. The primary outcome did not
differ between the 2 treatment groups; however, BP
reductions were greater with amlodipine, especially
early in the trial. As noted, the incidence of new-
onset diabetes was significantly (P<.0001) lower in
the valsartan group, but overall CVD events were
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lower in the CCB group; it has been assumed that
the greater reduction in BP might have accounted
for the difference in outcome.?? Although only 4%
(639 of 15,245) of the VALUE patient population
was black, the VALUE findings underscore the
importance of prompt BP control in hypertensive
patients and suggest that clinicians should use any
means necessary to lower BP effectively.??

ONGOING TRIALS

A number of studies are currently under way that
may help to further elucidate the role of RAS inhi-
bition in preventing CVD, renal, and metabolic
morbidity and mortality.*>**Ongoing and future
clinical trials may provide additional evidence
regarding the value of RAS blockade in high-risk
and black patients.

CONCLUSIONS

Blacks have a disproportionately greater burden
of morbidity and mortality from cardiovascular
and renal causes. Hypertension, which is highly
prevalent in blacks, is a key target for risk reduc-
tion. Therapeutic lifestyle modifications effectively
reduce BP in this population; however, most patients
will also require pharmacologic intervention to
achieve BP goals. Because of the high frequency of
diabetes and kidney disease in black patients with
hypertension, they may benefit from treatment
with agents that block the RAS; however, most
often the addition of a thiazide-type diuretic or
long-acting CCB will be required for adequate BP
reduction. The ISHIB guidelines state that 2-drug
therapy should be considered as a first-step in
blacks when systolic BP is >15 mm Hg or diastolic
BP is >10 mm Hg above target level, regardless of
the presence or absence of comorbid conditions
(155/100 or 145/90 mm Hg depending on comor-
bidities). Clinical trials demonstrate the efficacy
of antihypertensive therapy with RAS inhibitors
as part of a treatment regimen in lowering BP and
reducing CVD risk. Several ongoing studies should
further clarify the role of these agents in the pre-
vention of cardiac, metabolic, and renal disease in
high-risk patients. The primary means of “stop-
ping the clock” in the progression of CVD and
renal disease includes efforts toward prevention,
early detection, and control of hypertension and
other modifiable risk factors. More effective use of
therapeutic lifestyle and pharmacologic interven-
tions can substantially reduce CVD morbidity and
mortality in black individuals to a greater degree
than has been accomplished to date.
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