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WJC 6™ Anniversary Special Issues (1): Hypertension

African Americans, hypertension and the renin angiotensin
system
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INTRODUCTION

Hypertension is characterized by a persistent and fre-
quently progressive elevation in blood pressurem. The
level of systolic blood pressure (SBP) and/or diastolic
blood pressure (DBP), which connotes a diagnosis of
hypertension, may vary depending on the presence or
absence of coexisting comorbidities'™. Hypertension is
commonly defined as physician diagnosed SBP = 140
mmHg and DBP = 90 mmHg; and pre-hypertension
is defined as SBP = 120 mmHg and < 140 mmHg or
DBP = 80 mmHg and < 90 mmHg“J. However, a recent
report from the panel members appointed to the Eighth
Joint National Committee recommended a SBP goal of
< 150 mmHg and DBP goal < 90 mmHg in persons =
60 years of age without diabetes mellitus (DM) or chronic
kidney disease (CKD)". The committee also recommend-
ed that in the African American hypertensive population,
including those with diabetes, initial therapy should begin
with a calcium channel blocker or thiazide-type diuretic,
but acknowledged that there was modest evidence for
renin-angiotensin system (RAS) inhibition as initial or
add-on antihypertensive therapy in African Americans
with CKD". However, a minority of the committee
members did not support a higher SBP goal at age = 60
years or the choices for initial antihypertensive therapy
in African Americans. They were particularly concerned
that the newly recommended higher blood pressure goal
may adversely affect patients aged = 60 years with car-
diovascular disease (CVD) risk factors other than DM or
CKD". In addition, they interpreted the evidence sup-
porting an increase in the SBP target from < 140 mmHg
to < 150 mmHg in persons 60 years of age or older as
insufficient and inconsistent with the evidence supporting
the panel’s recommendations for an SBP target of < 140
mmHg in younger persons'”. There is also the risk that as
the new guidelines are disseminated that the “take home”
messages may miss the nuances such as the new recom-
mended higher goal in persons = 60 years of age exclud-
ing persons with DM or CKD, and that with a goal of <
150 mmHg many patients may spend much of their time
with their blood pressure (BP) above that level.

In the United States African Americans develop hy-
pertension at an earlier age than whites, have much higher
average blood pressure readings, a greater likelihood of
refractory hypertension, and greater rates of premature
hypertensive complications such as CKD, stroke and
heart disease” . Importantly, African Americans suffer
from a three-fold higher death rate from hypertension
with cardiovascular complications accounting for the
majority of deaths”. Data from the National Health and
Nutrition Examination Survey (NHANES) indicate/
show that although there has been a trend toward im-
proving BP control among African Americans, the over-
all control of BP remains suboptimal at a national level.
During the period from 1999-2004, blood pressure was
adequately controlled in only 35% of whites, 29% of Af-
tican Americans, and 27% of Hispanics. By 2007-2008
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blood pressure control rates had increased to 50% and
for the first time were now similar across race/ethnicity"”.
While this is a marked improvement, it still represents
half of Americans with hypertension having poor blood
pressure control. However other data underscore the
lingering concern for BP control as a significant problem
among African Americans. In the Multi-Ethnic Study of
Atherosclerosis (MESA) the percentage of treated but
uncontrolled hypertension was significantly higher in
African Americans (35%), Chinese (33%), and Hispanics
(32%) than in whites (24%)"". After adjustment for clini-
cal and socioeconomic factors the relative higher rates of
uncontrolled hypertension for Chinese and Hispanic par-
ticipants largely disappeared, but persisted in the African
American population, suggesting an independent effect
to account for these observed differences such as other
biologic and/otr non-biologic factors not assessed in the
MESA study"”.

BIOLOGIC FACTORS INFLUENCING
HYPERTENSION IN AFRICAN
AMERICANS

The reasons for the exceptionally high rates of hyperten-

sion and associated end organ damage among African
Americans, are not entirely clear but likely include so-
cioeconomic status, lifestyle choices, clinical factors (eg.,
increased risks of diabetes and hypertension), environ-
mental, and biologic/genetic factors that may contribute
broadly to racial/ethnic differences in not only outcomes
but in response to therapeutic intervention . Our
understanding of the complex factors that predispose
African Americans to hypertension and hypertension-
related complications is evolving. While RAS inhibition
has emerged as an important antihypertensive therapy,
the blood pressure lowering efficacy of RAS inhibitors
is attenuated in African Americans'”, likely due to an
increased prevalence of having a low renin profile. There-
fore these agents may be less likely to be recommended as
initial therapy in African Americans with hypertensionm.
One major biologic factor that is highly relevant to
RAS inhibition is the particularly high prevalence of salt
sensitivity in African Americans, which is also associ-
ated with a low circulating plasma renin proﬁlem’m. Salt
sensitivity is defined as an increase in blood pressure in
response to sodium or salt intake, and is commonly as-
sociated with a low circulating renin proﬁle[24’27’28]. Wilson
et al” postulated that the slave trade from Affica to the
Americas led to extreme volume depletion and cardio-
vascular collapse during the journey due to diarrheal dis-
eases and limited access to water favoring the survival of
persons who were avid sodium retainers and accelerating
gene selection for sodium retention. Consistent with this
premise, Maseko ez a™ found no relationship between
blood pressure and 24-h urinary sodium and potassium
excretion rates in nearly 300 city-dwelling black South
Africans, suggesting African slave descendants have a
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higher rate of salt sensitivity than native black Africans.
However many of the historical claims which form the
basis of the slavery hypothesis for hypertension have
been challenged by other authors™!. Tn question are the
key tenets of the theory which implicate salt deficiency
in the areas of Africa from which slaves originated, the
trauma of the slave trade, and conditions in the Americas
as triggers for unnatural genetic selection for renal sodi-

129321 According to this theory, these factors

um-retainers
collectively evolved into the eventual present-day dispro-
portionately higher blood pressure in African Americans
compared with their counterpart whites or African blacks
in modern sodium-rich societies™”"*?. In the absence of
access to records of past salt availability in Aftica, slave
trade disease states, and dietary salt content in the Ameri-
cas between the 16" and 19" century, it will be impossible
to ever fully confirm or fully refute this hypothesism.
However, others have refuted the slave trade hypothesis
as contributing to excess rates of hypertension in blacks
of African descent”".

Some specific features of salt-sensitive hypertension
have been characterized. Evidence suggests that the sym-
pathetic nervous system may play a role in the modula-
tion of salt sensitivity. In the presence of salt loading,
the typical response of the sympathetic nervous system
is to decrease norepinephrine, a known sodium retainer,
and to increase dopamine which promotes sodium excre-
tion™"?, However in salt sensitive hypertensive individu-
als, particularly African Americans, there appears to be a
dysfunctional response of the sympathetic nervous sys-
tem in the presence of excess salt. In these patients, salt
loading is associated with decreased urinary dopamine
levels and the absence of any significant decreases in nor-
epinephrinem’m‘ Another factor which is implicated as
accounting for differences in salt sensitivity is kallikrein
which has been demonstrated to be excreted in lower
levels in salt sensitive hypertensive persons, particularly
African Americans” . Whether the fact that African
Americans consume less potassium, a known kallikrein
releaser, is contributory, remains unclear™”. Evaluation
of the relationship between potassium intake, urinary kal-
likrein levels and salt sensitivity is warranted using large
scale clinical trials.

Among the non-biologic factors which could possibly
explain the inequity in the occurrence of hypertension
among the races, obesity remains a tempting option given
its similar trend of increased prevalence in African Amer-
icans. Excess adiposity, a reflection of lifestyle habits, has
a reported 51% greater prevalence in this population. In
addition, there has been an association reported between
obesity, insulin resistance and other adipokine-mediated
pathways with the occurrence of salt-sensitivity”. How-
ever, NHANES data from the 1988-1994 time period
show no significant difference in obesity between white
men and black men (20.3% and 21.1% respectively) while
there was a 46% greater prevalence of hypertension in
black men over white men during that same periodm.
Also, Okosun ¢ a/*" have shown that the risk of African
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American race for high blood pressure remains after
adjusting for abdominal adiposity in NHANES III data.
Therefore the evidence does not support obesity as the
sole contributor to the disparity in prevalence of hyper-
tension among blacks although it is not excluded as a
contributory factor.

RENIN-ANGIOTENSIN SYSTEM IN SALT
SENSITIVE HYPERTENSION

The disproportionate burden of both hypertension and
its sequelae in African Americans underscores the sig-
nificance of optimizing approaches to blood pressure
control in order to prevent and/or attenuate the high rate
of hypertensive complications. A comprehensive under-
standing of the role of RAS blockade as part of a strategy
for blood pressure control and attenuation of end organ
disease is critical to selecting therapeutic agents which
might reverse hypertension related premature morbidity
and mortality. The RAS system is an important modulator
of blood pressure and vascular function/disease.

As noted above, in addition to an increase in the prev-
alence of salt sensitivity, an increased prevalence of re-
duced plasma renin levels have been noted in hypertensive
African Americans and Caribbean Hispanics'™' ™. Given
the documented role of RAS in the progression of vas-
cular disease, an attenuated risk of hypertension-related
end-organ damage might also be expected in patients with
low-renin hypertension. Paradoxically, however, many
such individuals experience high rates of hypertension-
related end-organ complications suggesting RAS may still
be important at the tissue level in patients with reduced
plasma renin levels.

Much of our understanding of the role of the RAS
in blood-pressure regulation at a tissue level derives
from Dahl salt-sensitive and salt-resistant rat studies as
a model of human salt-sensitive, low renin hypertension
that is more commonly noted in African Americans'™.
Consumption of a high-salt diet by Dahl salt-sensitive
rats results in hypertension and early onset of renal injury
and dysfunction. This is associated with reduced plasma
renin activity and angiotensinogen (ATG) concentrations,
but accompanied by paradoxical elevations of renal tis-
sue angiotensin (Ag) II, tissue Ag Il receptor 1 (AT1)
receptor expression and urinary ATG excretion as well as
oxidative stress and activation of NAD(P)H oxidase in
the kidney and cardiovascular tissues'™*. These observa-
tions support a dissociation of low circulating RAS from
the upregulated intrarenal and tissue RAS in this model.
Despite the low circulating renin level, RAS blockade in
Dahl salt-sensitive rats fed a high-salt diet reversed endo-
thelial dysfunction, attenuated proteinuria and reduced
cardio-renal injury even though it did not normalize the
blood pressure supporting a blood pressure independent
RAS related effect”. These findings suggest that the
intrarenal and tissue RAS may be more important in the
pathogenesis of salt sensitive hypertension and hyper-
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tensive nephropathy than the circulating RAS, which may
be mote reflective of the regulation of sodium balance,
vascular resistance and arterial blood pressure.

The efficacy of RAS inhibition has also been shown
to be widely effective in many other animal models of
hypertension, including but not limited to hypertension in
obese Zucker rats animals with renal mass reduction**’
and rodents with hypertensive nephropathy induced by
Ag TI infusion™. Osteopontin (OPN), which is a secret-
ed matrix glycoprotein that is expressed in Ag I -injured
tissues, is an important modulator of several of the Ag
I -induced mechanisms of hypertensive nephropathy.
Global deletion of OPN in hypertensive, albuminuric
mice promoted Ag II-induced monocyte chemoattractant
protein-1, NADPH oxidase subunits (NOX2, gp47phox
and NOX4) and plasminogen activator inhibitor-1, com-
pared to Ag Il -infused wild-type mice™. Also, inhibition
of OPN expression may account for a mechanism by
which Ag II blockade attenuated renal injury following
renal ablation”"] consistent with OPN modulating the ef-
fects of Ag I converting enzyme (ACE) inhibitor therapy
in hypertensive nephropathy. Finally, Gonzalez-Villalobos
et al™ recently demonstrated that the absence of kidney
ACE substantially blunts the hypertension induced by Ag
I infusion or nitric oxide synthesis inhibition. Moreover,
in mice that lack kidney ACE the renal responses to high
serum Ag Il such as intrarenal Ag II accumulation, so-
dium and water retention, and activation of transporter
activating kinases Ste20-related proline alanine-rich kinase
and oxidative stress response kinase were effectively pre-
vented. These findings led them to conclude that renal
ACE activity is required to increase local Ag II to stimu-
late sodium transport and induce hypertension™. These
findings are consistent with the importance of inhibition
of intrarenal RAS to attenuate hypertension and its se-
quelae.

In summary, hypertension has been reported in
animal models to induce glomerular hypertension and
glomerular hyperfiltration, oxidative stress, inflammation,
endothelial damage due to enhanced traffic of plasma
proteins and/or increased translational and shear forces
and other that may lead to worsening vascular disease,
CKD and worsening blood pressure™". Ag 1I is one of
the more extensively studied mediators of vascular func-
tion. Ag I upregulates transforming growth factor-f1,
tumor necrosis factor-q, nuclear factor-kB, OPN, several
adhesion molecules and chemoattractants, and more
recently, interactions with adiponectin and select microR-
NAs which together conspire to promote renal inflam-
mation and fibrosis™?. The documented role of RAS
in the progression of end organ damage has positioned
it as a prime therapeutic target in high-risk patients. RAS
blockade can reduce blood pressure, teverse endothelial
dysfunction, attenuate proteinuria, and reduce renal injury
independent of blood pressure changesm. The paradoxi-
cal increase in tissue RAS in salt sensitive, low renin hy-
pertension makes RAS blockade an important therapeutic
option for treating African Americans and other patients
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with hypertension and a circulating low renin proﬁlem.

GENETIC POLYMORPHISMS, THE RAS,
AND HYPERTENSION IN AFRICAN

AMERICANS

At the level of the kidney the pool of intra-renal RAS
is upregulated in CKD independently of systemic RAS.
This pathological upregulation of the intra-renal RAS is
marked by simultancous increases in the AT1 expression
and the number of the Ag Il-producing cells, many of
which are macrophages and serve as ectopic sources of
angiotensin®”. Tn addition, the kidney not only contains
ATG, angiotensin converting enzyme, and renin, but is a
recipient of their physiological and pathophysiological ac-
tions™”. ITn CKD, AT1 receptor activation by Ag II rais-
es superoxide production »iz upregulation of NADP)H
oxidase, and inhibits Ntf2 expression, which is the master
regulator of genes encoding many antioxidant and cyto-
protective enzymes and related molecules™ . This may
be an important mechanism of action through which
intra-renal RAS promotes, oxidative stress, inflammation
and subsequent tissue damage and dysfunction in animals,
and likely humans with CKD and/or hypertension.
Several genetic variations (e.g., promoter region
variants of the ATG gene) have been identified which
may contribute to ethnic disparities in salt-sensitive
hypertension and response to RAS blockade. Tiago e7
al® reported a marked influence of homozygosity for
the -20A allele (# = 399) of the ATG on the relation-
ship between body mass index and systolic blood pres-
sure (» = 0.23; P < 0.0001) in over 1000 South Africans
of African ancestry. More specific to the response to
RAS inhibition, the African-American Study of Kidney
Disease and Hypertension (AASK) study showed that
African Americans who were homozygous for the ACE
polymorphism 12269G > A experienced a more rapid
reduction in blood pressure following ACE inhibition
than those who were heterozygous for this variant (P <
0.001), but blood pressure response to calcium channel
blockers did not vary by ACE polymorphism variants™!,
Similarly, ATG promoter region variants among a cohort
of South Africans of African ancestry influenced the
blood pressure response to an Angiotensin converting
enzyme inhibitor (ACEI), but not to a calcium channel
blocker™™. Recent genome-wide admixture mapping stud-
ies have demonstrated genetic variation in the regions
of MYH9 and APOL 1 on chromosome 22 that have
been estimated to explain over 50% of the difference in
the rates of non-diabetic end-stage renal disease (ESRD)
between white and black Americansm’()(’m, but to date
no reports have linked these gene variants to response to
RAS inhibition therapy. Limited data exist for the study
of ACE polymorphism variants in animal models of high
BP. One report suggested a locus for the inducible, but
not a constitutive, nitric oxide synthase cosegregated with
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blood pressure in the Dahl salt-sensitive rat’”, while mic-

rosatellite of ACE was reported to be associated with the
development of salt-sensitive hypertension in the stroke-

: 71
prone spontaneously hypertensive rat" .

TREATMENT TRIALS OF RAS INHIBITION
IN AFRICAN AMERICANS

Most clinical trials of RAS inhibition as primaty antihy-
pertensive therapy in African Americans have been di-
rected toward patients with diabetes, CKD, and/or high
CVD risk. A summary of select trials of RAS inhibition
as primary antihypertensive therapy in African Americans
follows.

Diabetes

The Collaborative Study Group was the first major study
to examine the efficacy of ACEI in slowing the progres-
sion of CKD in 409 participants with type 1 diabetes™,
and while it demonstrated efficacy in comparison to usual
cate, the study included only 15 African Americans. Two
subsequent major studies of RAS inhibition in persons
with diabetic nephropathy, most of whom had hyper-
tension, were the irbesartan (IDNT) and losartan (RE-
NAAL) trials. These two trials both showed efficacy for
ARB therapy and included higher proportions of ethnic
minorities than most earlier studies with 13% African
Americans and 5% Hispanics in the former and 15%
African Americans and 18% Hispanics in the latter™™,
Although not powered to perform subgroup analyses ac-
cording to ethnicity, these studies strongly suggest that
the positive outcomes of RAS inhibition extended to all
study participants. Moreover, a post-hoc analysis of RE-
NAAL found no ethnic differences in the relationship of
baseline albuminuria or 6-mo antiproteinuric response to
therapy to ESRD risk, or the overall renoprotective effect
of ARB therapy (1513 participants followed for 3.4 years
with final SBP of 141 rang)WS].

CKD

The AASK is the largest prospective CKD study to
focus on African Americans to date”®”". The AASK
trial (# = 1094) was a randomized controlled study that
examined the effects of three classes of initial antihy-
pertensive therapy (ACEIL B-blocker or calcium channel
blocker) and two levels of blood pressure control: in-
tensive (< 120/80 mmHg) and standard (approximately
135-140/85-90 mmHg) on the progression of renal
function and clinical outcomes in a high-risk cohort with
hypertension-related CKD™. Diuretics were not among
the three randomized classes of antihypertensive agents

as it was assumed the majority of study participants
would require diuretic therapy due to their impaired renal
function and associated volume retention and therefore
the majority of study participants would require diuret-
ics, allowing the design to most closely emulate clinical
practice. Indeed, nearly 90% of AASK participants re-
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quired adjunct diuretic therapy to achieve target blood
pressure levels. While calcium channel blockers were the
most commonly prescribed antihypertensive for African
Americans with CKD due to their blood pressure lowet-
ing efficacy, the calcium channel blocker arm of AASK
was terminated early because of increased rates of ad-
verse clinical events'). AASK demonstrated that clinical
cardio-renal outcomes in African Americans: were im-
proved with ACEI in comparison to -blocker or calcium
channel blocker, with diuretics and other agents added as
needed”. While outcomes did not initially differ between
intensive (< 120/80 mmHg) and standard (approximately
135-140/85-90 mmHg) BP targetsm, longer term follow
up (8.8 to 12.2 years) in the intensive control group (mean
blood pressure was 130/78 mmHg) compared to stan-
dard care (141/86 mmHg) revealed a benefit in patients
with baseline protein-to-creatinine ratio > 0.22 (equivalent
to baseline protein excretion of > 300 mg/d), but not the
overall cohort™,

Importantly, AASK demonstrated that blood pressure
can be controlled in African Americans with CKD and
that combined clinical outcomes (cardiovascular and re-
nal) can be improved by using not only a beta blocker or
calcium channel blocker but an ACEI as initial therapy to
reach a usual or strict blood-pressure target, with diuret-
ics in most, and other agents added as needed”", and that
ACEI therapy led to the best clinical outcomes'”. This
contrasts previous''and more recent suggestions” that
RAS inhibition is of limited benefit in African Americans.
The notion of the overall efficacy of RAS inhibition is
further supported by a recent meta-analysis of 25 ran-
domized controlled trials (7 = 45758) by Balamuthusamy
et al®” who found improved or equivalent CVD outcomes
in patients with diabetic or non-diabetic CKD and pro-
teinutia treated with RAS blockade (ACEI/ARB) in com-
parison to placebo and control (3-blocker, calcium-chan-
nel blockers and other antihypertensive-based therapy).
While the ethnic composition of the meta-analysis was
not provided, the preponderance of evidence supports
the important role for RAS blockade in treating patients
with CKD and proteinuria, including African Americans.
Secondary analysis of Antihypertensive and Lipid-Lower-
ing Treatment to Prevent Heart Attack Trial (ALLHAT)
trial, detailed below, showed that in patients with reduced
renal function, RAS inhibition with lisinopril was equally
as effective as amlodipine and chlorthalidone in reducing
the rate of development of ESRD™.

HIGH CARDIOVASCULAR RISK

The Heart Outcomes Prevention Evaluation trial assessed
the effectiveness of RAS inhibition in nearly 10000 high-
risk patients (55 years of age or older) who had evidence
of vascular disease or diabetes plus one other cardiovas-
cular risk factor, but no evidence of over health failure™.
They found ramipril significantly reduced the rates of
death, myocardial infarction, and stroke™. Unfortunately,
the racial/ethnic composition of the study cohort was
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not described. Another key hypertension trial, which in-
cluded ACEI therapy and a large percentage of minority
participants, was the ALLHAT. ALLHAT enrolled nearly
34000 high-risk hypertensive patients, of whom 32%
were black and 16% were Hispanic[w. ALLHAT analysis
found that first-line therapy with chlorthalidone, amlo-
dipine or lisinopril were similar in efficacy for preventing
cardiovascular events™. First-line therapy with alpha
blockade was not as effective and the alpha blocker arm
was discontinued early®™. Subgroup analysis by race/eth-
nicity revealed no significant differences by class of ther-
apy from that of the overall trial results. Unfortunately
the second line drug for both amlodipine and lisinopril
could not be a diuretic or a complementary RAS inhibi-
tor or calcium channel blocker, respectively, so the design
limited the ability of ALLHAT to test common clinical
practice and practice guidelines. This is especially impor-
tant for African Americans with high blood pressure who
are more likely to require 2 or 3 drugs to achieve blood
pressure goal and especially important for RAS inhibition
which has been most effective in combination with a di-
uretic when a second agent is needed””. Many authorities
still favor initial therapy with RAS blockade, especially
in patients with hypertension complicated by diabetes,
CKD, or CVD where diuretics are commonly included in
treatment">"", Secondary analysis of ALLHAT showed
that in patients with reduced renal function, RAS inhibi-
tion with lisinopril was equally as effective as amlodipine
and chlorthalidone in reducing the rate of development
of ESRD™.,

SPECIAL CONSIDERATIONS FOR
THE USE OF ACEI IN TREATING
HYPERTENSION IN AFRICAN
AMERICANS

Consideration is necessary of the well-recognized com-
mon effects noted with some agents that inhibit the RAS
system. ACEI related adverse events are relatively com-
mon in African Americans and Chinese™"”. Of note, the
rate of angioedema in blacks is three times that of non-
blacks™*”, and the rate of ACEI discontinuation due to
cough is also very highm. Possible mechanisms which
could account for the increased incidence of ACEI-relat-
ed adverse effects in African Americans are angiotensin-

converting enzyme and bradykinin gene polymorphisms
as have been demonstrated in East Asians". Also
notable is that the initiation of RAS inhibition therapy
can lead to an acute reduction in renal function regard-
less of racial/ethnic background, especially in patients
with advanced CKD. In most instances this reduction in
glomerular filtration rate is a potentially reversible physi-
ologic hemodynamic effect and a modest initial fall in
renal function may be a predictor of long-term renopro-

93,04 . . .
P39 However, close care is required to avoid com-

tection
plications such as hyperkalemia or hypotension, which

may occur in some patients with deteriorating renal func-
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tion and would warrant discontinuation.

The optimism for enhanced efficacy of RAS inhibition
by using a combination of ARB/ACE inhibitor has re-
cently dampened. The ONTARGET trial followed 25000
participants (11% Aboriginal/African) with diabetes with
end-organ damage (13% with microalbuminuria) or vas-
cular disease for 4.5 years, randomized to Ramipril group
(ACE inhibitor), Telmisartan group (ARB), or both!.
They found no difference in the composite outcome of
cardiovascular events including death or hospitalization
for heart failure between groups, and at trend toward in-
creased cardiovascular events in the group receiving com-
bination ARB/ACEI".

TARGET BLOOD PRESSURE IN AFRICAN

AMERICANS

The 2007 European Society of Hypertension (ESH) and
the European Society of Cardiology (ESC) Guidelines
recommended two distinct BP targets: 140/90 mmHg in
low-moderate risk hypertensive individuals and 130/80
mmHg in high-risk hypertensive persons (e.g., those with
diabetes, cerebrovascular, cardiovascular, or renal dis-
ease)”. The 2013 ESH and the ESC Guidelines recom-
mend a blood pressure target of 140/90 mmHg regard-
less of risk, with a less stringent SBP goal of between 150
and 140 mmHg in the elderlym. They found no evidence
to support a lower blood pressure goal (130/80 mmHg)
in patients with diabetes or a history of cardiovascular or

renal disease”. This was not specific to any racial/ethnic
group. This lack of support for a lower blood pressure
goal is further supported by the results of the Action
to Control Cardiovascular Risk in Diabetes (ACCORD)
trial”?. The ACCORD trial, which included 19.3% black
participants with type 2 DM, used both ACEI and ARB
as part of antihypertensive therapeutic approach and
found no benefit in regards to major cardiovascular
events with a SBP target of < 120 »5 < 140 mmHg . This
is also consistent with the findings mentioned earlier
from the AASK trial, which found no differences in clini-
cal outcomes between intensive (< 120/80 mmHg) and
standard (approximately 135-140/85-90 mmHg) blood
pressure targets' . However, the trend toward improved
outcomes at a lower blood pressure in patients with el-
evated baseline protein-to-creatinine ratio > 0.22 (equiva-
lent to baseline protein excretion of > 300 mg/d)"™",
suggests further studies are needed to assess the benefit
of a lower target blood pressure in higher risk groups
such as African Americans with target organ damage. In
fact, based on this and other secondary analyses, the In-
ternational Society on Hypertension in Blacks consensus
statement suggested a BP target of < 130/80 mmHg in
hypertensive blacks with target organ damage®”, although
others suggest the data to support such a recommenda-
tion is still insufficient”™.

One of the obstacles to attaining target blood pres-
sure goals in African Americans is the issue of medica-
tion adherence. Low medication adherence rates and

September 26, 2014 | Volume 6 | Issue 9 |



Williams SF et a/. African Americans, hypertension and the RAS

Algorithm for hypertension treatment in African American adults

Continue education,

Affirm primary diagnosis
SBP 140-160 or

Recognize and honor cultural values DBP 90-100 mmHg

Initiate support systems
Consider diuretic or

Consider environment: ACEI/ARB

e.g., toxins, psycho-social stresses,

Initiate lifestyle intervention

(BB/CCB, as second line)

communication,
building trust

SBP > 160 or

DBP > 100 mmHg

Initiate 2-drugs for most,
diuretic and ACEI/ARB,
(BB/CCB as second line)
Initiate lifestyle intervention

Assess and treat for
CV risk factors
(e.g., Normalize HbAlc,

substance abuse, herbal supplements

? statins, ASA)

Not at Goal
BP (< 140/90 mmHg)"

Exclude barriers to care
(e.g., side effects, costs,
sociocultural conflicts

with recommendations)

Assess adherence to sodium restriction and medication
(consider 24 h urine sodium collection; loop diuretic if
eGFR < 30 mL/min-may need 2-3 doses/d)

Add antihypertensive drugs
based on CVD risk factors
and coexisting medical conditions

Not at Goal
BP (< 140/90 mmHg)"

Optimize dosages or add additional drugs until goal blood
pressure is achieved. Consider consultation with hypertension specialist

Figure 1 Algorithm for hypertension treatment in African American adults (adapted from ref. [86]). 'For persons > 60 years of age consider < 150/100 mmHg
if initial SBP is > 160 mmHg™. ACEI: Angiotensin converting enzyme inhibitor; ARB: Angiotensin receptor blocker; BB: Beta blocker; CCB: Calcium channel blocker;
SBP: Systolic blood pressure; CVD: Cardiovascular disease; DBP: Diastolic blood pressure; eGFR: Estimated glomerular filtration rate; CV: Cardiovascular; ASA: As-
pirin; ?: Possibly the use of statins or aspirin or possible use of statins or aspirin; BP: Blood pressure.

higher rates of uncontrolled blood pressures are more
common in African Americans”™""". Keys to the ef-
fectiveness of ACEI therapy is adherence to both phat-
macologic and non-pharmacologic therapy particularly
in African Americans whose lower adherence rates have
been attributable to both patient-related and physician-
related factors including medication cost, insurance is-
sues and access to healthcare. Aggressive measures ate
required to target interventions such as patient education
focused on patient misconceptions regarding hyperten-
sion, home visits by trained community health workers,
culturally appropriate storytelling, home blood pressure
monitoring and behavioral counseling-all of which have
been associated with improved medication adherence and
decreased blood pressure measurements in blacks""""".

CONCLUSION

Health care providers cutrently consider a patient’s age,

gender and ethnic background when making clinical
decisions based on the evidence from clinical research
findings. As in the non-African American hypertensive
patient, first excluding primary renal or secondary causes
of hypertension, then establishing a comprehensive treat-
ment approach, is paramount to slowing the progression
of end otgan damage (Figure 1). Aggressive treatment of
the primary etiology, addressing select lifestyle and socio-
cultural issues, and the use of two or more antihyperten-
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sive agents for control of blood pressure is typically re-
quired in African American patients[m]. The existing data
highly supports the inclusion of RAS blockade agents
as initial therapy for African Americans with hyperten-
sion. In fact, the data from animal models of salt sen-
sate, low renin hypertension suggest RAS blockade may
be even more imperative in treating African Americans
with hypertension than the general population. These
agents appear to confer additional end organ protection
beyond that offered by other antihypertensive agents in
this patient subgroup. Importantly, there is no evidence
of reduced efficacy for ACEI or ARB therapy on clinical
outcomes in African Americans'”.

In conclusion, the overall treatment plan should be
guided by individual patient response, coexisting risk fac-
tors and potential sociocultural considerations such as
cost of medications and insurance coverage, which affect
adherence to both pharmacologic and non-pharmacolog-
ic interventions ™. In all racial groups, blood pressure tar-
get goals in uncomplicated hypertension based on clinical
trial data is < 140/90 mmHg with debate over a lower
target (< 130/80 mmHg) in cases with end organ dam-
age due to the data mostly being surrogate markers with a
lack of consistent hard outcome data. Further elucidation
of the optimal treatment for hypertension may be pro-
vided by the ongoing NIH-funded Systolic Blood Pres-
sure Intervention Trial trial which will include a diverse
patient population in regards to gender, race/ethnicity
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and comorbidities in over 7500 persons over 55 years of
age[m]
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