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Persistent disparities in hypertension, CKD, and associated cardiovascular disease have been noted in the United States among
racial/ethnic minority groups. Overall, these disparities are largely mediated by social determinants of health. Yet, emerging
data suggest additional biologic factors in racial/ethnic disparities in hypertension prevalence, complications, particularly
CKD, and responses to treatment. Nevertheless, race is a social construct and not a physiologic concept, and ethnicity, federally
defined as the binary “Hispanic/Latino” or “not Hispanic/Latino,” is also imprecise. However, race/ethnicity categories may
help interpret health-related data, including surveillance and research, and are important in ensuring that clinical trials remain
generalizable to diverse populations. There is significant heterogeneity among prespecified groups and, perhaps, greater ge-
netic differences within than between certain racial/ethnic groups. This review will explore hypertension epidemiology, path-
ophysiology, and management among the diverse and growing US minority groups, specifically African Americans and
Hispanics because much less data are available across the wide spectrum of diverse populations. We will highlight the intersec-
tion of hypertension and increasingly prevalent CKD, particularly in African Americans. Finally, we propose multidimensional
treatment approaches to hypertension among diverse populations, encompassing population, community, health system,

and individual-based approaches.
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Hypertension Epidemiology
Hypertension is the most common risk factor for cardio-
vascular disease (CVDl) affecting nearly 78 million adults
in the United States."” Moreover, this important and
modifiable contributor to excess CVD morbidity and
mortality affects approximately one-third of US adults,’
and the prevalence is even higher among African Ameri-
cans and adults with CKD at 60%.” In the most recent Na-
tional Health and Nutrition Examination Survey data
from 2011 to 2012, the prevalence of hypertension was
highest among non-Hispanic black adults (42.1%),
compared with non-Hispanic white (28.0%), Hispanic
(26.0%), and non-Hispanic Asian (24.7%) adults.* Further-
more, even mild elevations of systolic blood pressure of
130 mm Hg or more and/or diastolic blood pressure of
85 mm Hg or more pose an increased risk for the develop-
ment of CVD” and CKD, including ESRD."”
Hypertension-associated adverse cardiovascular events
include stroke, coronary heart disease, peripheral vascular
disease, myocardial infarction, and heart failure.” ! Most
adults have hypertension with no identifiable cause, also
known as primary or essential hypertension. Secondary or
identifiable causes of hypertension include sleep apnea,
CKD, medication related (particularly steroids), thyroid
disease, pheochromocytoma, primary hyperaldosteronism,
and Cushing syndrome. Hypertension is intimately linked
with CKD, as both a cause and consequence of CKD, 2 across
a continuum, with higher CKD prevalence even among indi-
viduals with undiagnosed or prehypertension (Fig 1)."” It is
estimated that approximately 10% of US adults (20 million
people) have CKD, with hypertension and diabetes repre-
senting the leading causes of ESRD.'* Furthermore, in nondi-
abetic hypertensive adults, measurement of cystatin C and
the presence of albuminuria may identify 25% cases of occult
CKD, otherwise missed by simple creatinine evaluation,
most notably among younger African American and His-
panic adults."” Therefore, CKD prevalence among hyperten-
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sive adults may be underdiagnosed in certain minority
populations.'

For African Americans, hypertension confers the
highest CKD risk among all racial/ethnic groups, with
a 4-fold increase in progression to ESRD,"”'® and Hispanics
are approximately 1.5 times as likely to progress to ESRD
compared with non-Hispanic whites.'* Despite decreasing
ESRD cases among all groups, disparities persist, particu-
larly among younger African Americans. Additionally,
because both African Americans and Hispanics experience
significantly longer wait times for kidney transplantation,'”
prevention and early detection of CKD are essential to
reduce these disparities and associated health care costs.

Hypertension in Diverse Populations

The burden of hypertension and CKD is not distributed
equally.”’ Compared with non-Hispanic whites, African
Americans develop hypertension at an earlier age and
experience higher rates of stroke and end-stage kidney dis-
ease.'”!"?'** "Rates of hypertension-related ESRD are
approximately 4.2 times higher among African Americans.'
For Hispanic adults, the data have been inconsistent—
with some studies showing a higher prevalence of hyper-
tension and others suggesting lower rates compared
with non-Hispanic whites.”””” Recent data from the

Department of Cardiovascular Medicine, Stanford University, Palo Alto,
CA; and Heart and Vascular Institute, Tulane University School of Medicine,
New Orleans, LA.

Financial Disclosure: The authors declare that they have no relevant finan-
cial interests.

Address correspondence to Keith C. Ferdinand, MD, Professor of Clinical
Medicine, Tulane University School of Medicine, 1430 Tulane Avenue, SL-48,
New Orleans, LA 70112. E-mail: kferdina@tulane.edu

© 2015 by the National Kidney Foundation, Inc. All rights reserved.

1548-5595/$36.00

http://dx.doi.org/10.1053/j.ackd.2014.08.004

145


Delta:1_given name
Delta:1_surname
mailto:kferdina@tulane.edu
http://dx.doi.org/10.1053/j.ackd.2014.08.004
http://crossmark.crossref.org/dialog/?doi=10.1053/j.ackd.2014.08.004&domain=pdf

146 Rodriguez and Ferdinand

Hispanic Community Health Study/Study of Latinos
estimates an overall prevalence of hypertension of 25%
among Hispanics, with the lowest rates among South
American women (17.2%) and the highest rates in
Dominican men (34.3%).” The prevalence of hypertension
increases more rapidly with age among Hispanics
compared with non-Hispanic whites.”®

Similarly, less is known about CKD prevalence among
Hispanics, with poor representation in large prospective
studies and some data suggesting lower overall CKD
prevalence but, similar to African Americans, higher
rates of microalbuminuria and more rapid disease
progression to ESRD compared with non-Hispanic
whites.”” In 2 large cohorts of patients with CKD,
Hispanics disproportionately had higher rates of diabetes,
worse blood pressure control, and were less likely to be
on an angiotensin-converting enzyme inhibitor (ACE-I).”"
These participants tended to be of lower socioeconomic sta-
tus and experience more severe CKD and associated com-
plications compared with their white counterparts.

Among Hispanics, higher acculturation (English language
use and increasing years in
the United States) has been
associated ~ with  higher
prevalence of self-reported
hypertension and CKD.”*™

e Hypertension

CLINICAL SUMMARY

is a highly prevalent risk factor for

Pathophysiology: Genetic and Environmental
Contributors

African Americans

Potential physiologic determinants of increased hyperten-
sion and CKD among African Americans, include
obesity,”’ low levels of plasma renin,*" vitamin D defi-
ciency,” and sympathetic overactivity."” Moreover, in the
Jackson Heart Study, isolated nocturnal hypertension in
African Americans was shown to correlate with increased
left ventricular mass, with a greater tendency toward pro-
teinuria compared with those who were normotensive.**
Interestingly, polymorphisms encoding apolipoprotein 1
(APOL1) may explain some of the variation in the high
rates of nondiabetic kidney disease among African Amer-
icans.”” Recent data from the African American Study of
Kidney Disease and Hypertension (AASK) and from the
Chronic Renal Insufficiency Cohort (CRIC) help elucidate
the role of APOL1 high-risk alleles in kidney disease pro-
gression. Interestingly, the progression of CKD by
APOL1 status was found to be independent of blood pres-
sure control.

There is a strong association
between social determinants
of health and hypertension
in African Americans. For

F.urth.ermore, there .is cardiovascular and kidney disease, and disproportionately example, ) data from the
significant heterogeneity affects minority populations. Multiethnic Study of Athero-
among  Hispanics by sclerosis cohort showed sig-

country of origin, and rates
of age-adjusted hypertension
are higher among Puerto
Ricans

e There are persistent disparities in the prevention and
treatment of hypertension among diverse populations,
particularly African Americans and Hispanics.

and Dominicans e There are potential genetic and environmental determinants

nificant associations between
hypertension prevalence and
geography, with higher rates
of hypertension in the South-

compared with Mexican of increased hypertension and kidney disease risk, which ern United States.*° Similarly,
Americans and Cubans.™ SRR PR e qelialin i el e et recent findings from the
Data from Hispanic Com- e Prevention of the adverse consequences of hypertension in Reasons for Geographic and

munity Health Study/Study
of Latinos identify significant
heterogeneity in CVD risks  \ _

minority populations should involve population, community,
health system, and individually based approaches.

Racial Differences in Stroke
cohort demonstrate an associ-
_/  ation between long-term resi-

and disease prevalence by
country of origin, suggesting
that previous Hispanic risk factor data, largely obtained
from Mexican Americans, may underestimate the true hy-
pertension, CKD, and other cardiometabolic risk factors
among certain US Hispanics.”” Finally, differences in accul-
turation, health literacy, and social support may partially
explain the rapid progression of CKD among Hispanics
with hypertension and diabetes.”®

Among the growing Asian American population, adult
hypertension prevalence is estimated at 25.6%, with
higher prevalence with age and lower educational
attainment level.”® However, similar to Hispanics,
Asians are heterogeneous and subgroup differences
among South Asians, Chinese, and Japanese patients
should be considered, with possible variation attributed
to differences in dietary sodium intake and physical ac-
tivity patterns. Race-specific data for pharmacologic
therapies for hypertension control and CKD prevention
are limited for this patient subgroup, other than
increased ACE-I-induced cough and possibly angioe-
dema in East Asians.”

dence in the southeastern
United States with ESRD
among African Americans.” Geographic disparities may
be because of differences in healthy food availability, social
cohesion, perceived neighborhood safety, and greater preva-
lence of cardiovascular risk clustering.

Hispanics

Few studies have specifically explored the pathophysiolog-
ical basis of hypertension and CKD among Hispanics.
However, the Multiethnic Study of Atherosclerosis study
demonstrated that left ventricular hypertrophy and
adverse LV remodeling was higher among Caribbean-
origin Hispanics compared with other Hispanic subgroups,
even after controlling for a greater prevalence of hyperten-
sion.*® Similar to African Americans, Hispanics have a
higher prevalence of other comorbid diseases, particularly
diabetes and cardiorenal metabolic syndrome,® are
more likely than non-Hispanic whites to have heart failure
and ESRD," and are at higher risk of CKD, irrespective of
blood pressure.'” Nevertheless, although Hispanics have
been mostly under-represented in landmark hypertension
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