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Abstract
Purpose of Review African Americans are over-burdened
with hypertension resulting in excess morbidity and mortality.
We highlight the health impact of hypertension in this popu-
lation, review important observations regarding disease path-
ogenesis, and outline evidence-based treatment, current treat-
ment guidelines, and management approaches.
Recent Findings Hypertension accounts for 50% of the racial
differences in mortality between Blacks and Whites in the
USA. Genome-wide association studies have not clearly iden-
tified distinct genetic causes for the excess burden in this pop-
ulation as yet. Pathophysiology is complex likely involving
interaction of genetic, biological, and social factors prevalent
among African Americans. Non-pharmacologic and pharma-
cologic therapy is required and specific treatment guidelines
for this population are varied. Combination therapy is most
often necessary and single-pill formulations are most success-
ful in achieving BP targets.
Summary Racial health disparities related to hypertension in
African Americans are a serious public health concern that
warrants greater attention. Multi-disciplinary research to un-
derstand the inter-relationship between biological and social
factors is needed to guide successful treatments.
Comprehensive care strategies are required to successfully
address and eliminate the hypertension burden.
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Introduction

The excess burden of hypertension among African Americans
is a significant public health issue as it largely accounts for
black-white differences in mortality rates in the USA. Despite
treatment advances and current similar control rates across
most racial groups, African Americans continue to experience
high rates of hypertension-attributable disease. A clear under-
standing of mechanisms responsible for disease excess and
approaches for effective management are necessary to address
this important health disparity. In this review, we focus on
pathogenesis, treatment guidelines, and therapeutic strategies
specific to this over-burdened population. In this review, for
simplicity, the term, African Americans, represents all people
of African ancestry living in the USA.

Epidemiology

The hypertension burden among people of African descent
living in America ranks higher than in other racial/ethnic
groups (non-Hispanic Whites, Hispanics, and Asians) as indi-
cated by age-adjusted prevalence estimates from the 2011–
2012 National Health and Nutrition Examination Survey
(NHANES) [1]. Compared to other racial groups, it is well
recognized that African Americans have earlier onset and
greater severity of hypertension [2]. Prevalence rates are
steadily increasing in practically all groups based on
NHANES observations conducted from 1988 to 2012 [1, 3].
However, recent data reveal that African American women
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have the highest hypertension prevalence at 46.1%, compared
with black men (44.9%) and non-Hispanic and Hispanic
women (~ 30%) [4].

Awareness, treatment, and control rates have increased
over time and are currently similar among White, Black, and
Hispanic Americans [1, 5]. Soberingly, control rates for all
racial groups (46–55%) fall significantly short of goals set
by Million Hearts initiative (69% by 2017) [6, 7] and
Healthy People 2020 (61% by 2020) (www.healthypeople.
gov) [8] . Despi te some treatment advances, the
hypertension-attributable morbidity and mortality in African
Americans remains high with 30% more nonfatal strokes,
80% more fatal strokes, 50% more CVD, and 4-fold more
kidney disease [4]. In addition, the Coronary Artery Risk
Development in Young Adults (CARDIA) study, showed that
African Americans have a 20-fold higher rate of incident heart
failure before age 50 compared to White Americans, which is
considered directly related to hypertension [9]. Further, black-
white differences in hypertension-related hospitalization rates
increased from 2004 to 2009 with 3-fold higher rates among
African Americans compared to White Americans [10•].
Overall, hypertension is thought to account for 50% of the
black-white mortality disparity in the USA. [11].

Pathogenesis

The excess burden of hypertension in African Americans is
uniquely complex with likely contributions of heritable fac-
tors, thought to explain 30–50% of hypertension in the general
population, along with biological, environmental, and social
factors (Fig. 1). Here, we summarize recent and important

findings in the expanding body of literature that seeks to un-
derstand hypertension risk in this population.

Update on Candidate Genes

The known heritability of BP phenotype along with the highly
controversial “slavery” hypertension hypothesis has fueled the
search for unique genetic susceptibility traits in this population
[12].Multiple genetic variationswith intermediate phenotypes
have been identified but are inconclusively linked to hyper-
tension overburden in blacks [13]. Recently, in > 1000African
Americans in metropolitan DC, a genome-wide association
study using pathway-based analysis identified two potential
BP regulation candidate genes associated with systolic BP,
SLC24A4 (sodium/potassium/calcium exchanger) and
CACNA1H (a voltage-dependent calcium channel) with rep-
lication of some of their findings in a West African cohort
[14]. This novel pathway-network approach was used to pri-
oritize top-scoring candidates that are likely to have biological
significance for BP regulation. This was the first GWAS study
in African Americans focused on hypertension and similar
studies in Caucasians, published simultaneously, observed po-
tential candidates in the same genes. Unfortunately, Kidambi
and co-authors could not replicate these results in an indepen-
dent Milwaukee cohort of nearly 2500 African Americans
[15]. A larger GWAS study including approximately 12,000
people of African descent identified two novel loci but also
could not replicate results in an independent cohort [16]. The
Continental Origins and Genetic Epidemiology Network
(COGENT) performed the largest BP GWAS including indi-
viduals of African (29,000), European (69,000), and East
Asian (19,000) ancestries and found common BP loci across
ethnic groups [17]. Collectively, these inconclusive race-
specific findings using state-of-the-art genetic investigational
tools highlight the need for exploration of gene-environment
relationships to clearly identify candidate genes contributing
to the hypertension racial disparity.

Conversely, the excess burden of non-diabetic kidney dis-
ease has been largely explained by genetic variants in apoli-
poprotein 1 (APOL1) gene among African Americans. These
renal risk variants are common in people with sub-Saharan
African ancestry due to the survival advantage conferring in-
nate immunity against trypanosomiasis and potentially other
infections [18, 19]. Conflicting data exist as to whether
APOL1 genetic mutations are associated with cardiovascular
risk [20–24]. APOL1 risk alleles have recently been linked to
higher systolic BP and earlier onset of hypertension in young
African Americans prior to the decline in renal function [25].
However, further epidemiologic research is needed to under-
stand whether the development of hypertension related to
APOL1 risk alleles is a consequence of sub-clinical kidney
injury which will later manifest as chronic kidney disease.

Fig. 1 Proposed mechanism of excess hypertension burden in African
Americans. The hypertension burden and its consequences are likely due
to a host of inter-related biological and environmental factors
superimposed on a genetically-susceptible background. Research that
aims to holistically explore these mechanisms will likely be necessary
to fully understand and treat this disease in this population
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Therefore, although genetic susceptibility is likely to play a
role, no common mutations have been convincingly
identified.

Evidence for Vascular Dysfunction

Enhanced peripheral resistance contributes to the maintenance
of hypertension. A review of vascular studies in normotensive
black and white individuals concludes that African Americans
have enhanced adrenergic vascular reactivity and attenuated
vasodilator responses [26]. The vasodilatory impairment is
thought to be due to both endothelium-dependent and -
independent mechanisms. A growing body of literature sug-
gests that reduced NO bioavailability contributes to endothe-
lial dysfunction [27, 28]. Dysregulation of endothelin-1, a
potent vasoconstrictor also derived from endothelial cells,
may potentiate the imbalance of vasoactive hormones that
leads to elevated BP and vascular remodeling [29, 30].

Newer evidence suggests that central aortic pressure better
reflects the load on target organs than brachial pressure.
Central pressures are more predictive of cardiovascular out-
comes and may partly explain racial difference in cardiovas-
cular outcomes despite equivalent rates of hypertension con-
trol [31–34]. For example, healthy young black men with
similar brachial BPs and other clinical characteristics as young
white men had higher central BPs, enhanced augmentation of
central BPs, increased central arterial stiffness, increased ca-
rotid intima-media thickness, and reduced endothelial func-
tion [35]. Similar findings of greater carotid arterial stiffness
were observed in blacks vs whites in a much larger cohort,
participating in the Atherosclerosis Risk in Communities
(ARIC) study at baseline analysis [36, 37]. One study found
that augmentation index, a measure of enhancement of central
BP, was highest in African Americans compared to Andean-
Hispanics, British Whites, and Native Americans [38].
Therefore, vascular dysfunction, which may occur premature-
ly and not be clinically apparent, may be important in the
cause and consequences related to hypertension.

Salt-Sensitivity: Evidence for Volume Dysregulation

Salt-sensitivity is more common in normotensive and hyper-
tensive African Americans than in the general population
[39–42]. Studies suggest that obesity and low potassium diet
contribute to the higher prevalence of salt-sensitivity and
show this characteristic can be reversed with weight loss and
greater potassium intake [43, 44]. Alterations in renal sodium
handling have been implicated from several potential mecha-
nisms: genetic polymorphisms leading to epithelial sodium
channel overactivity [45–47], increased Na-K-2Cl co-
transporter activity [48, 49], high tissue renin-angiotensin sys-
tem activity [50, 51] and/or reduced responsiveness to dietary
salt modifications [42], and renal neurohumoral abnormalities

[52]. Nonetheless, salt sensitivity has been linked to a blunted
nocturnal blood pressure dipping, proteinuria, and target or-
gan damage in this population [53–56].

Evidence for Renin-Angiotensin System Dysregulation

Low-renin hypertension is well described in African
Americans and initially interpreted as feedback inhibition to
volume excess. However, predisposition to hypertension-
related vascular damage suggests that RAS-mediated tissue
injury occurs. One possible explanation is that suppressed
circulating renin may reflect high local angiotensin II produc-
tion [57]. Increased tissue angiotensin II would promotes in-
flammation and fibrosis and, in the kidney, lead to excess salt
retention [58]. In a salt-sensitive low-renin African American
population, urinary angiotensinogen, a marker of intrarenal
RAS activation, was associated with BP, which supports this
concept [59]. Price et al., demonstrated (1) enhanced renal
plasma flow vasodilation to the angiotensin converting en-
zyme inhibitor, captopril, and (2) blunted angiotensin II-
mediated vasoconstriction in blacks compared to whites de-
spite equivalent plasma renin levels [51]. Further, plasma al-
dosterone independently predicts blood pressure in normoten-
sive and hypertensive African Americans [60, 61]. A recent
study also showed that African Americans had enhanced al-
dosterone sensitivity [62]. Collectively, RAS-mediated mech-
anisms may play an important role in hypertension and target
organ damage that is not reflected in circulating hormonal
activity.

Obesity

Body mass index positively correlates with BP and is well-
documented in many ethnic populations. However, the
uniquely high obesity prevalence in African American wom-
en, doubling over the last two decades (www.cdc.gov/nchs/
data/hus/hus16.pdf#058), contributes to the hypertension
disparity and challenges in management [63, 64]. Obesity
impacts blood pressure through multiple mechanisms
including enhanced sympathetic activation, increased salt
sensitivity, activation of RAS, and glomerular hyper-
filtration with subsequent renal injury [65]. Obesity-
hypertension often exists within a cluster of risk factors (insu-
lin resistance and dyslipidemia) which have additive cardio-
vascular risk.

Other Health Behaviors and Environmental Factors

There is data linking dietary habits and lifestyle to inadequate
BP control in African Americans [66]. The modifiable risk
factors contributing to hypertension, overweight, unhealthy
diets including high dietary sodium intake, low potassium
intake, inadequate intake of fruits and vegetables, excess
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alcohol intake, and lack of physical activity, are well recog-
nized [67]. In general, African Americans are 43% less likely
than White Americans to meet fruit and vegetable intake re-
quirements [68]. Also, physical inactivity was higher among
Hispanic and African American adults compared to White
Americans [67]. The consumption of large amounts of alcohol
> 210 g per week is associated with a higher risk of hyperten-
sion in adults but the risk is observed at low to moderate
amounts (1 to 209 g) of alcohol in black men in high-stress,
low socioeconomic status environments [69]. Importantly,
these behavioral risk factors tend to cluster in populations.
For example, African Americans born in southern versus
northern states have a higher incidence of hypertension, which
can partly be explained by overweight and diet [70]. However,
a cross-sectional study of NHANES data from 2001 to 2006
concluded that health behaviors do not fully explain the
existing racial disparities in hypertension prevalence and con-
trol and therefore, highlights the complexity of the disease
pathogenesis [71].

High-stress-segregated environments (low socioeconomic
status, high crime, high marital break-up, etc) have been his-
torically linked to elevated BP levels in African Americans
while similar BPs are observed across racial groups in low-
stress-segregated environments [72]. These observations sug-
gest broader environmental factors, beyond individual health
behaviors, influence BP. For example, self-perceived racial
discrimination among African Americans in Cardiovascular
Risk Development in Young Adults (CARDIA) participants
was positively correlated with BP and contributed to black-
white differences in BP in the study [73].

Racial residential segregation is a multi-dimensional con-
struct that reflects differences in minority and white neighbor-
hood environments beyond income gaps. CARDIA linked
longitudinal BP over 25 years with change in neighborhood
environment and found a small but independent and signifi-
cant change in mean systolic BP (− 1.19 to − 1.33 mmHg)
associated with movement from high- to medium- or low-
segregation environments [74•]. Mounting data establish the
impact of environment on BP and outcomes. Further charac-
terization of these influences, their effects on pressure-control
mechanisms, and incorporation into genetic studies is needed
for comprehensive insight and optimal management.

Therapeutic Strategies

Lifestyle Modifications

Therapeutic lifestyle interventions such as weight manage-
ment and regular exercise, salt and alcohol restriction, and
tobacco cessation are integral to optimal hypertension man-
agement in all populations. In African Americans, these inter-
ventions are most effective when implemented in a culturally

sensitive manner in the context of ideologies, social, and be-
havioral norms within the local community [75].

There is substantial evidence supporting dietary interven-
tions in control of hypertension. The Dietary Approaches to
Stop Hypertension (DASH) diet (including the reduced-
sodium modification, DASH-Na), which emphasizes high in-
take of fruits, vegetables, and low-fat dairy products, signifi-
cantly lowers BP in adults with pre-hypertension and hyper-
tension [76–80]. These dietary approaches are as effective as
single-drug pharmacologic therapy and have been observed to
have even greater impact in African Americans compared to
White Americans despite similar baseline BPs and clinical
characteristics. Even in populations with resistant hyperten-
sion, strict salt restriction alone effectively lowers BP and
cardiovascular risk [81, 82].

Multiple-modality approaches are feasible, effective, and
sustainable in lowering BP in pre-hypertensive and hyperten-
sive individuals. The Trial of Non-pharmacological
Interventions in the Elderly (TONE study) demonstrated that
the combination of modest weight loss and reduction in sodi-
um intake was additive in lowering BP and reducing cardio-
vascular events and resulted in approximately one-third less
use of antihypertensive medication [83]. Interestingly, the
Adventist Health Study-2 (AHS-2) cohort of 592 black
Seventh-day Adventists, designed to examine the relationship
between vegetarian diets and cardiovascular disease risk,
showed that vegetarian dietary patterns were linked to approx-
imately 50% lower odds ratios of hypertension and obesity
compared to non-vegetarians [84] Therefore, behavior modi-
fications should be an integral part of the approach to man-
agement. However, successful implementation of lifestyle
management strategies remains challenging. A multi-
disciplinary expert panel identified a range of barriers, from
patient and patient environment to healthcare practice and
resources, limiting the success of interventions [75]. The
group recommended further research to drive health system
and public policy changes toward sustainable interventions
that are likely to have substantial impact in over-burdened
populations.

Pharmacotherapy

Comment on Race-Specific Approaches to Therapy

Average greater BP responses to diuretics and calcium chan-
nel blockers (along with lesser responses to RAS-blockers and
β-blockers) in African Americans compared to White
Americans have led some guidelines to recommend these
agents as initial therapy in this population (Table 1) [85–91].
However, a meta-analysis of clinical trials in Black vs White
men demonstrate wide variation in BP responses for both
races and an overall, 80–95% overlap in BP responsiveness
by drug class [92]. Further, no known biomarker,
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pharmacogenomic, or pharmacokinetic profile consistently
predicts therapeutic responses to diuretics, calcium channel
blockers, β-blockers, or ACE inhibitors in African
Americans [93]. In addition, the severity of hypertension in
most patients requires combination therapy which is consid-
ered equally effective across races. Importantly, all guidelines
recommend that specific treatments for compelling indica-
tions drive therapeutic strategy for all populations due to
evidence-based benefits. Therefore, individual therapy should
be guided by a comprehensive examination including lifestyle
behaviors and environment, family history, clinical character-
istics, and assessment of end-organ injury along with careful
follow-up.

When to Treat (Table 2) Although the optimal BP target in
the general population remains unclear, general population

guidelines worldwide agree that treatment is warranted for
stage 1 hypertension (BP ≥ 140/90 mmHg) [86–91, 94].
However, guidelines vary regarding BP targets in older per-
sons in the general population. For African Americans specif-
ically, the 2010 International Society of Hypertension in
Blacks (ISHIB) consensus panel recommends more aggres-
sive therapy than proposed by other guidelines. The ISHIB
panel endorses BP targets of < 135/85 for primary prevention,
< 130/80 for secondary prevention, and initiation of lifestyle
modifications at BP ≥ 115/75 [85]. These guidelines focus on
risk stratified treatment and early use of two-drug therapies for
BPs > 15/10 mmHg above the recommended target. For the
general population, the 2014 Evidence-Based US Guidelines
(also known as JNC8) recommends raising the BP target in
patients > 60 years without diabetes and chronic kidney dis-
ease to 150 mmHg [91]. These guidelines have been highly

Table 1 Comparisons of initial
drug therapy by race in
hypertension consensus panels

Guidelines Initial therapy in non-Blacks Initial therapy in Blacks

ISHIB (2010) – Diuretics or CCB

NICE (2011) < 55 years ACEI, ARB; > 55
years CCB

CCB

ESH/ESC (2013) Any class Diuretics or CCB

AHA/ACC/CDC (2014) Thiazide, ACEI, ARB, CCB –

ASH/ISH (2014) Thiazide, ACEI, ARB, CCB Thiazide or CCB

2014 Expert panel Thiazide, ACEI, ARB, CCB Thiazide or CCB

CHEP (2016) Thiazide, ACEI, ARB, CCB Thiazide, CCB, ARB, BB if < 60 years

ISHB International Society of Hypertension in Blacks [85], NICE National Institute for Health and Clinical
Excellence [90], ESH/ESC European Society of Hypertension/European Society of Cardiology [87], AHA/
ACC/CDC American Heart Association, American College of Cardiology, Center for Disease Control, and
Prevention [86], ASH/ISH American Society of Hypertension/International Society of Hypertension [89], 2014
Expert Panel members formerly appointed to the Eight Joint National Committee [91], CHEP Canadian
Hypertension Education Program [88]

Table 2 Blood pressure targets by hypertension consensus panel

Guidelines BP target Age-specific
BP target

Diabetes Chronic kidney disease Combination
BP threshold

ISHIB (2010) < 135/85 – < 130/80 < 130/80 < 15/10

NICE (2011) < 140/90 < 150/90 < 140/90 < 140/90 –

ESH/ESC (2013) < 140/90 < 140 or 150/90 < 140/85 < 140/90 Preferreda

AHA/ACC/CDC (2014) < 140/90 < 140–145/90b < 140/90 < 140/90 < 20/10

ASH/ISH (2014) < 140/90 < 150/90 < 140/90 < 140/90 < 20/10

2014 Expert Panel < 140/90 < 150/90c < 140/90 < 140/90 < 20/10d

CHEP (2016) < 140/90 < 150/90 < 130/80 < 140/80 < 20/10e

Age-specific BP targets: NICE, ESH/ESC, AHA/ACC/CDC, ASH/ISH, CHEP are for age > 80 years; 2014 Expert Panel for age > 60 years
a ESH/ESC, combination preferred for markedly high BP or high risk patients
b AHA/ACC/CDC, BP goal, if tolerated
c 2014 Expert Panel, if BP below target and well tolerated, no need to adjust
d Optional alternative
e CHEP, optional
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controversial. A dissenting group of JNC8 panel members
argue that the higher BP goal would apply to high-risk popu-
lations including African Americans and potentially (1) lead
to increased BPs in the treated population and (2) leave a large
proportion of high-risk patient with stage 1 hypertension un-
treated [95••]. Other groups also oppose the BP target change
for African Americans citing the higher prevalence of CVD
risk factors other than hypertension in this population, the
persistent disparities of hypertension-attributable morbidity
and mortality and the disproportionately high prevalence of
poorly controlled BP in women, particularly African
American women [96].

The Systolic Blood Pressure Intervention Trial (SPRINT)
challenges the consideration to relax BP targets [97]. SPRINT
is the largest randomized controlled trial to evaluate the impact
of intensive BP therapy (systolic BP < 120 mmHg) in a di-
verse population. The trial included non-diabetic adults with
high cardiovascular risk where approximately one third of the
population were women, African American, and over age
75 years and had chronic kidney disease. The trial was termi-
nated after 3 years due to the 25% reduction in cardiovascular
composite outcomes in the intensive BP group. These results
differ from the Acton to Control Cardiovascular Risk in
Diabetes (ACCORD) trial which did not see a difference with
intensive BP management in a smaller population with type 2
diabetes [98]. Nonetheless, these trials highlight our uncer-
tainty of the ideal BP target and SPRINT, with beneficial
outcomes and no significant harm, opens the door for more
aggressive therapy in high-risk populations, including African
Americans.

Treatment Outcomes in African Americans by Drug Class

Diuretics

The Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial (ALLHAT), a double-blind RCT
of 42,448, including 35% African Americans, high-risk hy-
pertensive adults, showed that chlorthalidone, a thiazide-type
diuretic was superior to amlodipine, lisinopril, and doxazosin
in lowering BP and preventing target-organ damage in Blacks
[99]. Chlorthalidone is more potent and longer-acting than
HCTZ with equivalent risks of hypokalemia at low dose
[100]. Diuretics are very effective in combination with other
agents and essential in treating resistant HTN and chronic
kidney disease [55, 101].

Calcium Channel Blockers

Calcium channel blockers (CCBs) are effective and well tol-
erated in all populations including African Americans [102,
103]. Regarding outcomes, in ALLHAT trial, amlodipine was
associated with a higher risk of heart failure in blacks and non-

blacks despite equivalent outcomes in other cardiovascular
events [99]. However, the International Verapamil SR and
Trandolapril Study (INVEST), comparing verapamil-
trandolapril to atenolol-HCTZ in patients with hypertension
and heart disease, showed no difference in cardiovascular out-
comes in the study population including 13% African
Americans [104]. The Avoiding Cardiovascular Events
through Combination Therapy in Patients Living with
Hypertension (ACCOMPLISH) trial, including 12% African
Americans, showed superiority of amlodipine-benezapril vs
HCTZ-benezapril in preventing CV events despite similar
BP [105].

Renin-Angiotensin System Inhibitors

Angiotensin converting enzyme inhibitors (ACEI) and angio-
tensin receptor blockers (ARB) are less likely recommended
as initial therapy in blacks based on reduced race-specific
group response rates to monotherapy [92, 106] and
concerning outcomes in several hypertension clinical trials.
In ALLHAT, when compared to t rea tment wi th
chlorthalidone, blacks treated with lisinopril had higher blood
pressures and an increased relative risk for heart failure (RR
1.3), stroke (RR 1.4), and combined cardiovascular outcomes
(RR of 1.19) [99] Weir and colleagues, observed that higher
doses of trandolapril in blacks were necessary to achieve
equivalent BP responses observed in non-blacks which may
support the pathophysiologic concept of enhanced tissue
renin-angiotensin system (RAS) activation and the differences
in ALLHAT clinical outcomes [107]. Also, in the Losartan
Intervention For Endpoint reduction in hypertension (LIFE)
study, where losartan was compared to atenolol therapy,
African Americans had increased risk of reaching the com-
posite cardiovascular endpoint (hazard ratio 1.67) whereas
whites experienced reduced risk (hazard ratio 0.83) [108].
However, for proteinuric kidney disease, ACEI/ARBs are first
line for all populations including African Americans, due to
their clear renoprotective effects [109, 110]. The African
American Study of Kidney Disease and Hypertension
(AASK) study, a double-blind RCT of 1094 African
American patients with hypertension and chronic kidney dis-
ease, showed that antihypertensive therapy with ramipril was
superior to metoprolol or amlodipine for composite renal out-
comes in proteinuric patients. However, more recent analysis
has demonstrated that participants homozygous for APOL1
gene mutations experience unrelenting progressive disease in-
dependent of antihypertensive therapy or BP goal [111, 112].
Additionally, patients with chronic kidney disease are a high-
cardiovascular-risk population. A recent meta-analysis con-
firms that ACEI or ARB therapy provides cardioprotection
in the kidney disease population [113]. Therefore, although
guidelines steer physicians away from RAS-blocking agents
as initial treatment in primary prevention, the burden of
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kidney disease, heart failure, and diabetes in African
Americans commonly dictates their use. Notably, ACE inhib-
itor–induced angioedema or cough occurs more frequently
among black patients and can occur at any time in treatment
course so patients should be made aware of this disproportion-
ate risk [114].

Aldosterone antagonist-based therapy is supported by the
evidence of enhanced aldosterone sensitivity and increased
aldosterone-regulated epithelial sodium channel activity in
African Americans [45–47, 62]. Amiloride, spironolactone,
and eplerinone are safe and effective and excellent for combi-
nation therapy and resistant hypertension management [115,
116] but should be avoided in patients with significant renal
impairment [117].

β-Blockers

Initial therapy with the conventional β-blockers (BB) is no
longer recommended in most guidelines unless compelling
indication. However, the cardioselective 3rd generation BBs,
nebivolol, and carvedilol, with additional NO-mediated
vasodilating properties [118], are safe and effective in
African Americans and associated with improvement in arte-
rial stiffness and endothelial function in an obese hypertensive
black population [119, 120]. In the US Carvedilol Heart
Failure Trials Program including 24% African Americans,
carvedilol therapy showed equivalent significant benefits in
White and African American patients with heart failure [121].

Combination Therapy

The majority of hypertensive adults including African
Americans require more than one medication for optimal BP
control and race-based equivalent response rates to combina-
tion therapy have been noted [122]. Ameta-analysis of 11,000
patients from 42 trials evaluating the effect of combining an-
tihypertensive agents from four different classes—thiazides,
BB, ACEI, and CCB compared to doubling the dose of one
agent demonstrated that combination therapy was five times
more effective than doubling dose irrespective of dose or pre-
treatment blood pressure levels [123]. Also, combination low-
dose therapy is well tolerated and resulted in less overall
healthcare cost than higher dose of single agents.

ISHIB recommends the use of combination therapy for
African Americans with BP > 15/10 mmHg above BP targets
while other guidelines recommends combination therapy for
the general population at > 20/10 mmHg (Table 1) [94, 124].
Effective combinations include a diuretic or calcium channel
blocker with another agent and single pill fixed-dose combi-
nations demonstrate better adherence [124–126]. Notably,
single-pill combination therapy is more effective in achieving
BP control within 1 year when compared to monotherapy, or
free combination therapy [122].

Conclusion

Hypertension in African Americans is associated with uniquely
high target-organ risk and clearly needs a multi-faceted collabo-
rative effort to successfully eliminate the well-recognized health
disparities. First, a multi-disciplinary research approach, explor-
ing genomes to exposomes, is needed to comprehensively gain
insight on the uniquely high burden in African Americans and
guide effective multi-targeted therapeutic strategies. Further, un-
derstanding of mechanisms driving social/environmental influ-
ences onBPwill help guide population health systems and health
policy with the potential for broad health and economic benefits.
Second, strategies to support collaborative teams of physicians,
nurses, pharmacists, advanced practitioners, and dietitians are
needed to identify clinical risk factors, behaviors, and barriers
to provide patient-centered non-pharmacologic and pharmaco-
logic best practices on a continual basis for chronic management.
Third, the incorporation of novel strategies, e.g., telehealth,
should be considered to engage and empower patients in self-
management. Regarding guidelines, the complexity and incon-
sistency of recommendations, even within the US consensus
groups, creates inertia that may have negative consequences for
management. Fourth, expert panels should incorporate consistent
evidence-based guidelines applicable to African Americans, and
other high-risk, high-burdened populations that are clear and
implementable for widespread use among practitioners.
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