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Why is this important? VISION

LOSS

* Cardiovascular disease (CVD) is the #1
leading causes of death in the US and HEART
worldwide FAILURE

HEART
ATTACK
* Hypertension (HTN) is a clinical sign of

CVD and can lead to heart attack, heart
failure or stroke

KIDNEY
* ~45% Black adults have diagnosed HTN, L\ DISEASE
twice as many as White adults | /FAILURE
* HTN incidence from pre-hypertension in SEXUAL “
Black adults is ~76%, in White adults DYSFUNCTION

incidence is 40-55%

https://www.heart.org/en/health-topics/high-blood-pressure/health-threats-from-
high-blood-pressure



Racial differences in HTN treatment algorithms

All other racial identities

Black Identifying

First line HTN monotherapy ACE-inhibitor and B-blockers

Heart failure goal-directed medical = ACE-i/ARB, B-blockers,
therapy mineralocorticoid receptor

antagonist

Treatment aggression

Ca-channel blockers and thiazides

Add hydralazine and isosorbide
dinitrate (H-ISDN) *

Most likely to receive combination
therapy early in disease progression

*H-ISDN is only used in ~11% of Black HF patients despite GDMT recommendations. Attributed to lack of PCP education

Giblin EM, Adams KF Jr, Hill L, Fonarow GC, Williams FB, Sharma PP, Albert NM, Butler J, DeVore AD, Duffy Cl, Hernandez AF, McCague K, Spertus JA, Thomas L, Patterson JH. Comparison of Hydralazine/Nitrate and Angiotensin Receptor Neprilysin Inhibitor Use
Among Black Versus Nonblack Americans With Heart Failure and Reduced Ejection Fraction (from CHAMP-HF). Am J Cardiol. 2019 Dec 15;124(12):1900-1906. doi: 10.1016/j.amjcard.2019.09.020. Epub 2019 Sep 26. PMID: 31679641.



What is the evidence?

* Multiple physiologic differences unique
to Black individuals have been proposed

* Decrease bioavailability of and
responsiveness to Nitric Oxide — a
vasodilator

* Genetically lower threshold to
cardiac remodeling

» Deficiency of natriuretic peptide

» Several genetic variations highly
prevalent in, but not unique to, Black
individuals have been studied to explain
these proposed physiologic differences
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Promoting Race Conscious Medicine

Figure 1

* Race s a cultural identity Health Disparities are Driven by Social and Economic Inequities

* Based on phenotype not genotype

. oy e . . Economic Neigl'lu:br? rh‘oo? E . Community, Safety,
* Includes other cultural identities including Stabilty and Physical ducation & Social Context
language, religion, and behavior

Racism and Discrimination

. Employment Housin Literac Social integration
* Not a good proxy for genetic ancestry come | Transportation | Language Suppor systoms
. Expenses Parks Early chilqhood Community
* Acknowledge other factors in HTN Debt Playgrounds | edueaton cnegemen
pathophysiology that are also correlated with | wraining Exposre to
. upp g e'g gigpiy Higher education violence/trauma
B I acC k pat e ntS Policing/justice
policy
* Decrease racial bias that permeates into A
Clinical practice ortality, ] (pecta ,MC&IBEXMMVSS,MM&FU“MUMMU\S

https://www.kff.org/racial-equity-and-health-policy/issue-brief/disparities-in-
health-and-health-care-5-key-question-and-answers/



e Studies for current race-based HTN treatment
guidelines use race as differentiating variable

: between study populations
Design Ypop

e Studies that we are evaluating also use race to

|_| M ItatIOnS divide their study groups

* Some studies also use race and ethnicity interchangeably

Of C urre ﬂt * We acknowledge are conducting a study using the

exact racial generalizations we hope to eliminate

the rat u re  This is a result of the current state of available

literature, and we hope future studies will have
enough resources to present a more nuanced view
of HTN related variables
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Why is NO important?

* Current evidence on Black patients relative
to White patients:
* Decreased serum NO levels

* Increased endothelial oxidative stress
leading to NO inactivation

* Decreased endothelial response to
endogenous and exogenous NO

* Used as the basis to justify different HTN
treatment algorithms for Black patients

African American
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* Ignores other components of race that
could be contributing to a difference on NO

physiology




* Does supplementation of nitrates,
flavonoids, or aerobic exercise
effect NO bioavailability or BP?

Qu eSt | O n S . Coqlq we propose dietary.
to Ad d ress deficiency or lack of exercise as a

potential cause for altered NO
physiology and HTN prevalence in
Black patients?




Flavonoid consumption
on NO bioavailability

14 young adults (7 African American and 7
Caucasian) with no health issues

Measured cutaneous vascular conductance
(CVC) as a measure of NO induced
vasodilation

CVC measured w/ and w/o flavonoid
consumption

Results: Flavonoid consumption equalized
pre-existing racial differences in serum NO
levels. No change in BP
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Fig. 2. NO contribution in response to local heating of skin. Open bar,
Caucasian American (CA) group with NF; black-colored bar, CA group with FC;
grey-colored bar, African American (AA) group with NF, pattern-filled bar, AA
group with FC. The difference in cutaneous vascular conductance as a per-
centage of maximal vasodilation at 39 °C between the control site and NOS-
inhibited site (A %CVCmax) was calculated to assess NO contribution as an
index of NO bioavailability. *P < .01, significant difference vs. CA group on
the same beverage condition; TP < .05, significant difference vs. NF within the
group. Values are means + SEM.



Nitrate consumption

on NO bioavailability 0
* 12 healthy young African American < £ d

women E %

§1o- pr 104 .

* Ingested either beetroot juice (high in = Z

nitrates) or orange juice (control) :

: Control Beetroot Jui | Beetroot Jui
* Directly measured serum NO and BP e L Ve SRS
Fig. 1.

Effects of beetroot juice treatment on plasma nitric oxide. Left panel: Bars represent
individual subject values of plasma nitric oxide concentrations, expressed in nmol-L~!, for a

* Resu ItS - Nitrate su pp | ementation placebo control orange juice treatment and an isocaloric, isovolumetric beetroot juice
. treatment on separate days in 12 healthy, normotensive, young adult, African-American,
increases serum NO an d d ecreases BP. female university students. The individual values for the 12 subjects are depicted as
NO levels and BP were not correlated sequential bars for each treatment. *, Difference between the mean + SD placebo control

orange juice treatment (4.5 + 3.4 nmol-L™!) and the beetroot juice treatment (17.8 + 8.8
nmol-L~1) was statistically significant at p < 0.001.

Bond V Jr, Curry BH, Adams RG, Millis RM, Haddad GE. Cardiorespiratory function associated with dietary nitrate supplementation.
/\ppc\é)ghoygséu\oNutr Metab. 2014 Feb;39(2):168-72. doi: 10.1139/apnm-2013-0263. Epub 2013 Aug 2. PMID: 24476472; PMCID:
PM 70.



Exercise on NO
bioavailability

* 26 middle aged African American
sedentary individuals

e 16 had prehypertension/HTN

* Measured serum NO end products,
brachial vasodilation, and BP before and
after 6 months of aerobic exercise (20-
40 min 3x/wk)

* Results: Exercise increases NO end
product levels and vasodilatory
capacity. No change in BP
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FIGURE. Individual exercise training responses in vascular health measures: (a) flow-mediated dilation (FMD), (b) carotid artery intima-media
thickness (IMT), (c) nitric oxide end products (NO), and (d) endothelial microparticles (EMPs)

irheller DL, Diaz KM, K shem MA, Tf akkar SR, Veerabhadra pp } Stur; g KM L L Willia 1 ST, Kre t h rl, LeeH, "q m’HT H B bbtf DM, \/
L F >< L abbe DL Brown D Effects of moderate aerobic e tra r hea H H d p \ﬁ\un Clin Hyperte
(] L ich). 2014 Jul; 1[7(7) 504-10. < 10 llll/J h 12328 Er f Z[)l-l /\r Z} H\ND 2-1773748 H\/\LID H\/\(41070l



Simulated Exercise on
NO bioavailability in vitro

* Exposed human umbilical vein
endothelial cells (HUVECs) from African
American and Caucasian individuals to
laminar shear stress (LSS) to simulate
increased cardiac output during
exercise

* Measured culture NO levels, and
endothelial NO synthase (eNOS)
expression

e Results: African American HUVEC’s had

higher eNOS expression in static
conditions. No differences in NO levels
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Figure 2. A. endothelial nitric oxide synthase (eNOS) protein expression under static and 5- and 20-dynes-cm 2 conditions in African American (AA)
and Caucasian (C) human umbilical vein endothelial cells (HUVEC). B. Nitric oxide (NO) concentrations in cell culture media under static and 5- and
20-dynes-cm 2 conditions in AA and C HUVEC. Bars are mean + SE. *P < 0.05 from static; #P < 0.05 from 5 dynes:cm 2. [Reprinted from (9). Copyright
© 2011 Dove Medical Press Ltd. Used with permission.]

Brown MD, Feairheller DL. Are there race-dependent endothelial cell responses to exercise? Exerc Sport Sci
Rev. 2013 Jan;41(1):44-54. doi: 10.1097/JES.0b013e318279cbbd. PMID: 23262464; PMCID: PMC3577070.
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Study Comparison

Suggest NO

Compare deficiency as  Suggests experimental
Study author and Black and NO in Black mechanism to condition as contributory
Experimental White individuals w/ BP in Black HTN in Black  variable to HTN in Black
Condition populations exp. condition individuals individuals individuals
Kim et al. (flavonoid
supp) v T -- v v
Bond et al. (nitrate
supp) X N J* v v
Feairheller et al.
(exercise) X N -- v v
Brown et al. (in vitro
simulated exercise) v ™ N/A X X
Ozkor et al. (NO Not
response to exercise) v N/A measured X N/A

* No correlation to NO increase



Conclusions from current
literature

NO bioavailability is decreased in Black individuals compared to White

This deficiency is likely not purely genetic
* Variables such as flavonoid and nitrate consumption affect racial differences
in NO, and potentially HTN
NO levels may not even be correlated with BP

Much of current race-based HTN guidelines assume racial differences in
NO bioavailability

* Current studies argue that these differences are more nuanced beyond racial
identities




Future questions to address

* Is race an effective way to gauge HTN risk compared to other components
associated with race (eg genetics, diet and lifestyle)

* |s assessment of these other components clinically feasible with regards to the time
and money required to take a more complete history or run genetic testing in a
primary care setting?

* How can we structure future studies to avoid using the racial generalizations
we hope to eliminate?

* What is the best way to educate physicians and students on individualizing
patient care based on HTN risk factors unassociated with minority bias?

* Can such care be standardized?




