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IMPORTANCE Self-identified Black race is associated with higher hypertension prevalence and
worse blood pressure (BP) control compared with other race/ethnic groups. The contribution
of genetic West African ancestry to these racial disparities appears not to have been
completely determined.

OBJECTIVE To determine the association between the proportion of West African ancestry
with the response to antihypertensive medication, BP control, kidney function, and risk of
adverse cardiovascular (CV) events among self-identified Black individuals in the Systolic
Blood Pressure Intervention Trial (SPRINT).

DESIGN, SETTING, AND PARTICIPANTS This post hoc analysis of the SPRINT trial incorporated
data from a multicenter study of self-identified Black participants with available West African
ancestry proportion, estimated using 106 biallelic autosomal ancestry informative genetic
markers. Recruitment started on October 20, 2010, and ended on August 20, 2015. Data
were analyzed from May 2020 to September 2020.

MAIN OUTCOMES AND MEASURES Trajectories of BP and kidney function parameters on
follow-up of the trial were assessed across tertiles of the proportion of West African ancestry
using linear mixed-effect modeling after adjustment for potential confounders. Multivariable
adjusted Cox models evaluated the association of West African ancestry with the risk of
composite CV events (nonfatal myocardial infarction, CV death, and heart failure event).

RESULTS Among 2466 participants in the current analysis (1122 women [45.5%]; median
West African ancestry, 81% [interquartile range, 73%-87%]), there were 120 composite CV
events (4.9%) over a mean (SD) of 3.2 (0.9) years of follow-up. At baseline, mean (SD)
high-density lipoprotein cholesterol levels were higher (tertile 3: 56.5 [15.0] mg/dL vs tertile 1:
54.2 [14.9]1 mg/dL; P = .006), smoking prevalence (never smoking: tertile 3: 367 [47.9%] vs
tertile 1: 372 [42.2%]; P = .009) and mean (SD) Framingham Risk scores (tertile 3:16.7 [9.7]
vs tertile 1: 18.1[10.2]; P = .01) were lower, and baseline BP was not different across increasing
tertiles of West African ancestry. On follow-up, there was no evidence of differences in
longitudinal trajectories of BP, kidney function parameters, or left ventricular mass (Cornell
voltage by electrocardiogram) across tertiles of West African ancestry in either intensive or
standard treatment arms. In adjusted Cox models, higher West African ancestry was
associated with a lower risk of a composite CV event after adjustment for potential
confounders (adjusted hazard ratio per 5% higher West African ancestry, 0.92 [95% ClI,
0.85-0.99]).

CONCLUSIONS AND RELEVANCE Among self-reported Black individuals enrolled in SPRINT, the
trajectories of BP, kidney function, and left ventricular mass over time were not different
across tertiles of the proportion of West African ancestry. A higher proportion of West African
ancestry was associated with a modestly lower risk for CV events. These findings suggest that
extrinsic and structural societal factors, more than genetic ancestry, may be the major drivers
of the well-established racial disparity in cardiovascular health associated with hypertension.
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he Black-White difference in the prevalence and con-

trol of hypertension in the United States has been well

described. Self-identified Black adults experience up to
a 2-fold greater burden of cardiovascular and kidney disease,
as well as significantly higher rates of uncontrolled hyperten-
sion, compared with White counterparts.! Within the past 3
years, troubling trends demonstrate a decline in blood pres-
sure (BP) control in all racial groups and especially among Black
adults.? Furthermore, Black adults exhibit higher rates of pre-
mature, severe, and resistant hypertension phenotypes and in
turn experience more downstream cardiovascular and kid-
ney complications.!?

Currently, mechanisms of observed disparities by self-
reported race are not well understood and have been
broadly attributed to a complex interplay of genetic, envi-
ronmental, societal, and behavioral factors.* Because racial
identity itself is a social rather than biological construct, it is
vulnerable to confounding because of the effects of struc-
tural racism, socioeconomic inequality, environmental dis-
parities, and unequal access to care, limiting its interpret-
ability. In this setting, however, novel techniques that allow
for the quantification of geographic ancestry provide
unique tools for disentangling genetic contributors to excess
risk from known social and environmental drivers.® In the
US, individuals of self-identified Black race represent a con-
vergence of predominantly West African and European geo-
graphic ancestries, with West African geographic ancestry
heterogeneously distributed within the population.® As a
result, the measured proportion of geographic West African
ancestry in this population can serve as a proxy for race-
specific risks attributable to genetic factors, allowing for
genetic risk to be directly measured in the population.

Observational studies evaluating the contribution of
biological and genetic factors to the high burden of poorly
controlled hypertension and cardiovascular risk in
Black individuals have been limited by inadequate capture
of societal and environmental factors that contribute to dis-
parities in access to care.? In this study, we evaluated the
contribution of West African genetic ancestry proportion to
measures of BP control and clinical outcomes in the
setting of the randomized, controlled Systolic Blood Pres-
sure Intervention Trial (SPRINT), which by its design pro-
vided participants with similar access to clinicians and
therapies, diminishing the effects of social and environmen-
tal disparities.

Methods

Study Population

For this study, we used publicly available, deidentified data
from SPRINT. Data were obtained from the National Insti-
tutes of Health and National Heart, Lung, and Blood Institute
Biologic Specimen and Data Repository Information Coordi-
nating Center (BioLINCC). The study design, treatment pro-
tocol, and primary outcomes from SPRINT have been re-
ported previously and are detailed in the eMethods in the
Supplement.®”’
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Key Points

Question Among SPRINT participants self-identified as Black,
what are the associations of global genetic West African ancestry
with response to antihypertensive medication, blood pressure
control, and cardiovascular outcomes?

Findings Global West African ancestry proportion was not
significantly associated with response to antihypertensive
medication, blood pressure control, or kidney function changes
over time. A higher proportion of West African ancestry was
associated with a modestly lower risk for cardiovascular events.

Meaning These findings highlight the greater importance of
nonbiological risk factors—including socioeconomic status,
environmental factors, educational attainment, behavioral
characteristics, structural racism, and access to health care—in
existing disparities in hypertension control and downstream
adverse cardiovascular risk.

Global West African ancestry estimates were available
on a subset of 2569 SPRINT participants based on special-
ized consent to collect genetic information.?° The present
study included self-reported Black participants with avail-
able data on genetic West African ancestry (n = 2569). Indi-
viduals who were outliers for their genetic ancestry (ie, indi-
viduals for whom self-reported race/ethnicity was not
consistent with their genetic ancestry estimates; West Afri-
can ancestry <30% [n = 13]) or with significant missingness
in their baseline data (n = 90) were excluded from the pre-
sent analysis. All SPRINT study participants provided writ-
ten informed consent at the time of study enrollment. The
institutional review boards approved the study at each par-
ticipating study site. The University of Texas Southwestern
institutional review board approved the current analysis.

Clinical Covariates and Laboratory Assessment

Demographic, clinical, and laboratory data were collected at
baseline and follow-up by trained study personnel using stan-
dardized protocols, as described previously® and detailed in
the eMethods in the Supplement. Recruitment for SPRINT was
begun on October 20, 2010, and completed on August 20, 2015.

Genotyping and Global West African Ancestry Assessment

Genetic samples were obtained from consenting SPRINT par-
ticipants to assess genetic West African ancestry. Investiga-
tors identified 106 biallelic ancestry informative markers
(AIMs), which were genotyped to provide the proportion of
West African ancestry. Prior reports show that the correlation
coefficient between estimated ancestry scores and true indi-
vidual ancestral proportions is greater than 0.9 when the es-
timated ancestry scores are derived from approximately 100
AIMS.1°:!! Using 44 Yoruba individuals in the HapMap data-
base (representing West African ancestry) and 39 European
American control participants serving as parental reference
populations, per SPRINT protocol, a maximum likelihood ap-
proach was used to estimate individual ancestry using fre-
quentist estimation of individual ancestry proportion, which
has been previously validated to estimate the individual pro-
portion of West African and European ancestry.®>!> The AIMs

jamacardiology.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 12/01/2020


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamacardio.2020.6566?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2020.6566
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamacardio.2020.6566?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2020.6566
http://www.jamacardiology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2020.6566

Genetic West African Ancestry, Blood Pressure Response, and Cardiovascular Risk in Black Individuals

for Yoruba individuals in Ibadan, Nigeria, represent markers
specific to West and Central African individuals, in that ge-
netic and historical record data indicate that most Black Ameri-
can individuals derive their ancestry from these areas.'*!>

Outcomes of Interest

Our primary outcome of interest was BP trajectory during the
3-year study period. Following randomization, participant an-
tihypertensive regimens were adjusted to achieve new target
BP with trends in BP and medication adjustments made
monthly for the first 3 months, then every 3 months after that.
Our secondary outcomes of interest included the primary com-
posite outcome of the trial (composite of myocardial infarc-
tion, non-myocardial infarction acute coronary syndrome,
stroke, acute decompensated heart failure, or cardiovascular
death), trajectories of kidney function parameters (estimated
glomerular filtration rate [eGFR], blood urea nitrogen [BUN],
and urine albumin-creatinine ratio), and all-cause mortality.
Outcome events were adjudicated by members of the SPRINT
Clinical Outcomes Adjudicator Subcommittee, who were
masked to treatment assignments using a previously de-
scribed protocol.”

Statistical Analysis

The study cohort was categorized into tertiles of genetic West
African ancestry proportion. The baseline characteristics were
reported across the study groups as means (SDs) or medians
(interquartile ranges [IQRs]) for continuous variables and per-
centages for categorical variables and compared using 1-way
analysis of variance for continuous variables and x? tests for
categorical variables. Changes in systolic blood pressure (SBP),
diastolic blood pressure (DBP), number of antihypertensive
medications, and other clinical parameters, including BUN,
eGFR, urine microalbumin-creatinine ratio, and Cornell volt-
age, were assessed over time using linear mixed effect mod-
els for repeated measures. Two slopes were computed with a
cut point at 6 months or less or more than 6 months after ran-
domization and designed to reflect the short-term and long-
term trajectories in these parameters in response to the study
intervention. Since only 1 electrocardiogram (EKG) was regu-
larly obtained before 6 months, only 1 slope was computed to
assess trajectories in Cornell voltage over the duration of the
trial. Differences in slopes between tertiles were compared
using the Wald test. Given the differences in hemodynamic out-
comes between treatment groups, the intensive and stan-
dard BP treatment arms were analyzed separately. Each model
was adjusted for age, sex, history of cardiovascular disease,
education level, trial site, and APOLI risk count. A sensitivity
analysis was also performed stratifying by APOLI risk count
(Ovslor?2).

The association between continuous West African ances-
try and risk of adverse cardiovascular events on follow-up was
assessed using multivariable Cox proportional hazard mod-
els and restricted cubic splines with adjustment for the fol-
lowing covariates: model 1: no adjustments; model 2: adjust-
ments for age, sex, treatment arm, eGFR, smoking status,
education level, trial site, and APOLI risk count; and model 3:
the adjustments of model 2, plus SBP, total cholesterol, and
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high-density lipoprotein cholesterol. Separate models were
constructed for the composite outcome and all-cause mortal-
ity. The interaction between treatment arm and West African
ancestry proportion for the risk of primary and secondary out-
comes of interest was assessed by including a multiplicative
treatment interaction term in the most adjusted models. The
intensive BP control treatment effect on the primary out-
come was also evaluated using cumulative incidence curves
and unadjusted and adjusted Cox models (with same covari-
ates as in model 3) across tertiles of West African ancestry. All
analyses were performed using R version 3.6.0 (R Founda-
tion for Statistical Computing) from May 2020 to September
2020.

. |
Results

The final study population included 2466 self-reported Black
adults (of whom 1122 were women [45.5%]). The proportion
of West African ancestry ranged from 30% to 100% in the study
cohort (median, 81% [IQR, 73%-87%]; eFigure 1in the Supple-
ment). At baseline, we observed no meaningful difference in
mean age or sex distribution across West African ancestry-
based tertiles (Table 1). Participants exhibited similar base-
line SBP and prevalence of clinical and subclinical cardiovas-
cular disease (CVD) across tertiles. Among CVD risk factors,
mean high-density lipoprotein cholesterol levels were higher
(tertile 3: 56.5 [15.0] mg/dL vs tertile 1: 54.2 [14.9] mg/dL;
P =.006; to convert to millimoles per liter, multiply by 0.0259),
rates of never smoking were higher (tertile 3: 367 [47.9%] vs
tertile1: 372[42.2%]; P = .009), and the mean Framingham Risk
Score was lower (tertile 3: 16.7 [9.7] vs tertile 1: 18.1 [10.2];
P = .01) across study groups with increasing West African an-
cestry proportion. In contrast, the mean (SD) amount of pro-
teinuria (tertile 3: 45.9 [140.8] ug/mg vs tertile 1: 36.7 [113.8]
Hg/mg; P = .02), mean (SD) serum creatinine level (tertile 3: 1.2
[0.4] mg/dL vs tertile 1: 1.1 [0.4] mg/dL; P = .009; to convert
to micromoles per liter, multiply by 88.4), and prevalence of
left ventricular hypertrophy assessed by Cornell voltage (ter-
tile1: 95[10.8%] vs tertile 3: 120 [15.6%]; P = .01) increased with
increasing West African ancestry, and the mean (SD) eGFR de-
creased (tertile 3: 74.0 [22.8] mL/min/1.73 m? vs tertile 1: 77.9
[23.1]1 mL/min/1.73 m?; P = .003). Notably, modest but statis-
tically significant differences in social risk factors were noted
across the West African ancestry-based groups, with lower rates
of college education (tertile 3: 381 [49.7%] vs tertile 1: 532
[60.2%]; P < .001) and a higher proportion of participants with-
out insurance (tertile 3: 144 [18.8%] vs tertile 1: 135 [15.3%];
P =.02) in groups with higher West African ancestry.

Association of West African Ancestry and Follow-up Trends
in Blood Pressure

On follow-up, we observed no significant differences in BP
trends across ancestry tertiles in both the standard and inten-
sive therapy arms (Figure 1A). In the adjusted linear mixed-
model analysis, West African ancestry categories were not sig-
nificantly associated with the initial (<6 months) or long-
term (>6 months) changes in SBP over time in both the standard
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Table 1. Baseline Characteristics of Study Participants by Tertile West African Ancestry

Patients, No. (%)

Tertile 1 Tertile 2 Tertile 3 P value for

Characteristic (n =882) (n=2817) (n=767) trend
West African ancestry, % (IQR) 69 (63-74) 81 (79-83) 89 (87-92)
APOL1 risk count <.001

0 411 (46.6) 326(39.9) 274 (35.7)

1 385 (43.7) 376 (46.0) 343 (44.7)

2 86 (9.8) 115 (14.1) 150 (19.6)
Intensive treatment arm 436 (49.4) 386 (47.2) 388 (50.6) .40
Age, mean (SD), y 65.2(9.1) 63.2(8.7) 64.3(9.0) <.001
Female 393 (44.6) 368 (45.0) 361 (47.1) .57
College education 532(60.2) 435 (53.2) 381(49.7) <.001
No insurance 135(15.3) 168 (20.6) 144 (18.8) .02

Blood pressure, mm Hg

Systolic 140 (16.4) 140 (16.0) 140 (16.1) .84
Diastolic 80(12.7) 82(12.2) 81(12.2) .01

BMI 31(6.1) 31(6.4) 31(6.5) .19
Chronic kidney disease 187 (21.2) 185 (22.6) 201 (26.2) .05
Clinical cardiovascular disease 101 (11.5) 84 (10.3) 76 (9.9) .56
Atrial fibrillation 44 (5.0) 35(4.3) 30(3.9) .55
Heart failure 31(3.5) 37 (4.5) 37 (4.8) .38
Peripheral vascular disease 43 (4.9) 34 (4.2) 41 (5.4) .53
Stroke 3(0.3) 7 (0.9) 4(0.5) .36
Diabetes 13 (1.5) 10(1.2) 21(2.7) .05
Hypertension 832 (94.3) 775 (94.9) 721 (94.0) .76
Depression 149 (16.9) 138 (16.9) 127 (16.6) .98
Alcohol abuse 51(5.8) 44 (5.4) 42 (5.5) .93
Family history of heart disease

No 323(36.7) 323 (39.5) 302 (39.5) 43

Yes 486 (55.2) 428 (52.4) 390 (51.0)

Unknown 72(8.2) 66 (8.1) 73 (9.5)
Smoking

Never 372 (42.2) 348 (42.6) 367 (47.9) .01

Former 320(36.3) 259 (31.7) 225 (29.4)

Current 189 (21.5) 210 (25.7) 174 (22.7)
Blood urea nitrogen, mean (SD), mg/dL 17.3 (6.6) 17.2 (6.4) 17.6 (7.2) .37
Cholesterol, mean (SD), mg/dL 195.6 (41.9) 197.5 (42.4) 195.7 (38.7) .57
Chloride, mean (SD), mEq/L 103.1(2.7) 103.3(2.9) 103.1(2.7) .49
Bicarbonate, mean (SD), mEq/L 26.3(2.8) 26.3(2.8) 26.5(2.6) .39
Urine creatinine, mean (SD), mmol 155.5(94.1) 155.2 (88.2) 155.2(89.8) .99
Glucose, mean (SD), mg/dL 97.9(13.9) 97.7 (16.0) 97.6 (17.5) .94
High-density lipoprotein cholesterol, mean (SD),  54.2 (14.9) 54.8 (15.1) 56.5 (15.0) .01
mg/dL
Potassium, mean (SD), mEq/L 4.1(0.4) 4.0(0.4) 4.1(0.4) .20
Low-density lipoprotein cholesterol, mean (SD), 118.9(35.0) 121.1(37.0) 118.4 (34.8) .26
mg/dL
Sodium, mean (SD), mEq/L 140.4 (2.3) 140.4 (2.2) 140.5 (2.2) 26
Triglycerides, mean (SD), mg/dL 115.2(115.6) 112.7(131.7) 105.9(69.5) 21
Urine microalbumin-creatinine ratio, mean (SD),  36.7 (113.8) 61.6 (263.8) 45.9 (140.8) .02
Hg/mg
Creatinine, mg/dL 1.1(0.4) 1.1(0.4) 1.2 (0.4) .01

(continued)
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Table 1. Baseline Characteristics of Study Participants by Tertile West African Ancestry (continued)

Patients, No. (%)

Tertile 1 Tertile 2 Tertile 3 P value for Abbreviations: BMI, body mass index
Characteristic (n =882) (n=2817) (n=767) trend (calculated as weight in kilograms
Estimated glomerular filtration rate, 77.9(23.1)  76.7(22.8)  74.0(22.8) .003 divided by height in meters squared);
mean (SD), mL/min/1.73 m? IQR, interquartile range.
QRS duration, mean (SD), ms 92.7 (16.1) 92.0 (16.1) 91.8 (16.0) .50 Sl conversion factors: To convert
Cornell vol SD), mv 1701.5 1677.5 1739.9(724.2) .23 blood urea nitrogen to mmol/L.
ornell voltage, mean (SD), m oo ol 9(7242) . multiply by 0.357; high-density
- - - lipoprotein cholesterol, low-density
IBef(t; ventlrl|cullir hy?;:rtrtiph); 95 (10.8) 103 (12.6) 120 (15.6) .01 lipoprotein cholesterol, and total
y Lornefl voltage (baseline cholesterol to mmol/L, multiply by
Framingham 10-y cardiovascular disease risk, 18.1(10.2) 17.2(9.9) 16.7 (9.7) .01 0.0259; chloride, bicarbonate,
mean (SD) potassium, and sodium to mmol/L,
No. of antihypertensive drugs at start, 2.0(1.1) 2.0(1.0) 2.0(1.0) 73 multiply by 1.0; glucose to mmol/L,
mean (SD), % multiply by 0.0555; triglycerides to
Aspirin 373 (42.4) 317 (38.8) 317 (41.3) .32 mmol/L, multiply by 0.0113;
Statin 323(36.8)  260(32.0)  243(31.9) 05 creatinine to ymol/L. multiply by

884.

and intensive treatment arms (Table 2; eFigure 2 in the Supple-
ment). Consistent patterns were also observed for the out-
come of DBP measures over time, using continuous mea-
sures of West African ancestry, and in a stratified analysis by
APOLI risk count (eTables 1 and 2 in the Supplement). There
was no significant interaction between the randomized treat-
ment group and West African ancestry proportion for longi-
tudinal changes in systolic or diastolic BP over time. Simi-
larly, we observed no differences in the number of
antihypertensive medications or medication classes over time
between West African ancestry-based study groups (Figure 1B;
eTables 3 and 4 in the Supplement).

Association of West African Ancestry

and Trajectories in Kidney Function Parameters

A consistent decline was noted in eGFR levels across all West
African ancestry-based study groups over time, with a more
significant reduction noted in the group with the highest West
African ancestry proportion (Figure 1C). However, in ad-
justed linear mixed models, West African ancestry propor-
tion was not associated with levels of eGFR on follow-up af-
ter accounting for other baseline covariates, including the
presence of APOLI variants (Table 3; eFigure 3 in the Supple-
ment). No significant interaction was observed between the
treatment arm and ancestry-based study groups for the tra-
jectory of eGFR over time. Consistent patterns of results were
observed in subgroup analyses stratified by APOLI risk count
(eTable 2 in the Supplement). The temporal trends in levels of
BUN and the urine microalbumin-creatinine ratio were also not
significantly different between the ancestry-based study
groups (Figure 1D and E; eFigure 3 in the Supplement). Addi-
tionally, we observed no significant associations between tra-
jectories of eGFR, BUN, or urine microalbumin-creatinine ra-
tio over time and continuous measures of West African ancestry
(eTable 5 in the Supplement).

Association of West African Ancestry

and Trajectories in EKG Measures of LV Mass

A decline was also noted in Cornell voltage on EKG over time in
the intensive treatment arm (mean estimate for change in slope
over time: tertile 3: -75.2 [95% CI, -105.2 to -45.2] vs tertile 1:

jamacardiology.com

-56.9[95% CI, -87.5 to -26.3]; P = .69), with no difference across
the levels of West African ancestry-based tertiles (eTable 6 and
eFigure 4 in the Supplement). In the standard treatment arm,
the decrease in EKG-based LV mass measures (Cornell voltage)
was not significant over time but was comparable across the West
African ancestry-based tertiles. Similarly, we observed no sig-
nificant association between continuous measures of West Afti-
can ancestry and repeated measures of Cornell voltage on EKG
over time (eTable 6 in the Supplement).

Association of West African Ancestry

and the Risk of Primary Composite Outcome

Over a mean (SD) of 3.2 (0.9) years of follow-up, 120 partici-
pants (4.9%) and 91 participants (3.7%) experienced a pri-
mary composite outcome and all-cause mortality, respec-
tively. In unadjusted analysis, higher continuous measures of
West African ancestry proportion were associated with amod-
estly lower risk of the composite clinical outcome (model 1: haz-
ard ratio per 5% increase, 0.92 [95% CI, 0.86-0.99]; eTable 7
in the Supplement). This association remained significant af-
ter adjustment for potential confounders including demo-
graphic characteristics, baseline CVD risk factors, and kidney
function (model 3: hazard ratio, 0.92 [95% CI, 0.85-0.99];
eTable 7 in the Supplement; Figure 2).

There was no significant interaction between the treat-
ment arm and continuous measures of West African ancestry
proportion for the risk of primary composite outcome in the
most adjusted model. Similarly, in categorical analysis strati-
fied by West African ancestry-based tertiles, the association
between intensive (vs standard) treatment arm and risk of pri-
mary composite outcome was comparable across the 3 groups
(eFigure 5 in the Supplement).

Association of West African Ancestry

and the Risk of All-Cause Mortality

West African ancestry was not significantly associated with the
risk of all-cause mortality in unadjusted and adjusted analy-
sis (eTable 7 and eFigure 6 in the Supplement). There was no
significant interaction between treatment arm and West Afri-
can ancestry for the risk of all-cause mortality in the most-
adjusted model.
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Figure 1. Trajectories of Systolic Blood Pressure, Number of Antihypertensive Medications, and Kidney Function Parameters
Across West African Ancestry Based Study Groups in the Intensive Treatment and Standard Arms
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|
Discussion

In a study of self-identified Black participants in SPRINT, tra-
jectories in BP levels were not different in either study arm by
tertile of West African ancestry. There was no difference in the
number of antihypertensive agents required to achieve target

JAMA Cardiology Published online November 13,2020

BP control across the West African ancestry distribution. We
observed no differences in temporal trends in kidney func-
tion parameters or LV mass (assessed by Cornell voltage) across
tertiles of West African ancestry. Finally, a higher proportion
of West African ancestry was associated with lower baseline
CVrisk and a modest but statistically significant lower risk of
adverse CV events on follow-up after accounting for potential
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Table 2. Slopes of Linear Mixed Models of Blood Pressure Over Time by West African Ancestry Tertiles?

Overall

Period Tertile 1 slope (95% Cl) Tertile 2 slope (95% Cl) Tertile 3 slope (95% CI) P value®

Standard treatment arm

SBP
s6mo  6.92(2.77 t0 11.07) 4.47 (0.09 to 8.85) 2.11 (-2.65 t0 6.86) 33
>6mo  0.00(-0.41t00.42) 0.22 (-0.20t0 0.63) 0.26 (-0.22t0 0.74) .68

DBP
<6mo  3.76 (0.73 to 6.80) 3.69 (0.68 t0 6.70) 0.38 (-2.81 t0 3.58) 24 Abbreviations: DBP, diastolic blood

pressure; SBP, systolic blood
>6mo  -0.55(-0.86 to -0.24) -0.50 (-0.80 to -0.19) -0.56 (-0.89 t0 -0.22) 94 Dressire

Intensive treatment arm 2 Models were adjusted for age, sex,

SBP education level, estimated
<6mo -12.26(-16.67t0-7.84)  -11.27(-16.23t0-6.31)  -14.38(-19.48t0-9.27) .67 glomerularfiltration rate, history of

cardiovascular disease, trial site, and
>6mo  -0.11(-0.54t0 0.32) -0.62 (-1.10 to -0.14) -0.49 (-0.97 to -0.01) .19 APOLT risk count.

DBP Qverall P value from analysis of
<6mo  -7.98(-10.99 to -4.97) -6.03 (-9.32 to -2.75) -8.17 (-11.37 to -4.97) .60 variance using the Wald test for
>6mo  -0.47 (-0.77 to -0.17) -1.05 (-1.38t0 -0.72) -0.34 (~0.66 to -0.02) .003 comparison of slopes across

the 3 groups.
Table 3. Slopes of Linear Mixed Models of Kidney Function Parameters Over Time
by West African Ancestry Tertiles®
Overall

Period Tertile 1 slope (95% CI) Tertile 2 slope (95% Cl) Tertile 3 slope (95% CI) P value®

Standard treatment arm

Estimated glomerular

filtration rate
<6 mo 3.01(-2.82t08.84) 3.84 (-2.47 t010.15) 4.15(-2.10 t0 10.40) .96
>6 mo -0.32(-1.36t00.72) -0.27 (-1.36t0 0.81) 0.04 (-1.47 to 1.54) .83

Blood urea nitrogen
<6 mo 1.21(-0.41t02.84) 0.23 (-1.57 t02.03) 0.77 (-1.12 t0 2.66) 72
>6 mo -0.04 (-0.35t00.27) -0.17 (-0.50t0 0.16) 0.19(-0.20t0 0.58) .34

Urine

albumin-creatinine

ratio
<6 mo 0.04 (-0.27 to 0.35) 0.08 (-0.29 to0 0.45) -0.21(-0.59t00.18) .93
>6 mo 0.05(-0.03t00.12) 0.08 (0.01t0 0.16) 0.01 (-0.08 t0 0.10) .66

Intensive treatment arm

Estimated glomerular
filtration rate

-4.03(-10.22 t0 2.16)
-0.59 (-1.59 t0 0.42)

<6 mo -4.55(-10.81t0 1.71)

>6 mo -1.06 (-2.14 t0 0.02)

Blood urea nitrogen

<6 mo 4.11(2.09t06.12) 4.72 (2.77 t0 6.67)
>6 mo -0.18 (-0.51t00.15) -0.04 (-0.43t00.35)
Urine
albumin-creatinine
ratio
<6 mo -0.29 (-0.62 t0 0.03) -0.23 (-0.62 t0 0.15)
>6 mo 0.08 (0.01t0 0.15) 0.01 (-0.07 t0 0.08)

-4.96 (-11.56t0 1.64) .98
-0.87 (-0.20 t0 0.25) .83

2 Models were adjusted for age, sex,
education level, estimated
glomerular filtration rate, history of
cardiovascular disease, trial site, and
APOLTrisk count.

b Qverall P value from analysis of
variance using the Wald test for
comparison of slopes across
the 3 groups.

5.28(2.87 t0 7.70) /5
0.05 (-0.39 t0 0.49) 72

-0.57(-0.92t0-0.22) .51
0.03 (-0.05t00.11) .86

confounders. To our knowledge, this is the first study to evalu-
ate the association between West African ancestry propor-
tion and longitudinal trends in BP and kidney function in re-
sponse to treatment and the downstream risk of adverse CV
events among self-identified Black US adults.

Disentangling the contributions of genetic, societal, and
environmental factors toward disparities in hypertension has
important clinical and public health implications for improv-
ing care and reducing the morbidity and mortality attributed

jamacardiology.com

to hypertension among Black individuals.'® Hypertension af-
fects nearly 1in 2 Black adults, who additionally experience
higher rates of severe, nocturnal, and nondipping pheno-
types, as well as reduced responsiveness to standard BP regi-
mens, contributing to notions of an innate biological risk as-
sociated with Black race.'”!® In SPRINT, prior studies reported
racial differences in the risk of adverse outcomes and the num-
ber of antihypertensive medications required to reach the in-
tensive SBP goal. Although no evidence of effect modifica-
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Figure 2. Association of West African Ancestry Proportions
With Risk of Primary Composite Outcome
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Continuous association (solid blue line) and 95% Cls (shaded region) between
West African ancestry and risk of primary composite outcome using restricted
cubic splines. The model was adjusted for age, sex, treatment arm, smoking
status, education level, estimated glomerular filtration rate, systolic blood
pressure, smoking status, total cholesterol, high-density lipoprotein cholesterol,
APOLT count, and trial site. Primary composite outcome is a composite of
myocardial infarction, non-myocardial infarction acute coronary syndrome,
stroke, acute decompensated heart failure, or cardiovascular death.

tion was observed by self-reported racial groups for the primary
CVD composite outcome, there were race-based differences in
the treatment effect for all-cause mortality risk (intensive vs
standard BP control: hazard ratios: non-Hispanic Black indi-
viduals, 0.92 [95% CI, 0.63-1.35]; non-Hispanic White indi-
viduals, 0.61 [95% CI, 0.47-0.80]; P = .008 for the interac-
tion of race and treatment arm). Furthermore, non-Hispanic
Black (vs non-Hispanic White) individuals required more an-
tihypertensive agents to achieve BP control.”!° Although more
pronounced racial differences in BP control and CVD events
have been described in observational studies, such studies do
not entirely account for the societal drivers of disparities. For
example, studies of Black participants in the Health and Re-
tirement Study and Family Blood Pressure Program?®-2! found
that previously observed associations between African ances-
try and hypertension prevalence largely disappeared after ad-
justment for downstream societal risk factors, including low
socioeconomic status and access to education. However, 1fac-
tor that is not able to be adjusted for in these analyses is the
adverse lived experience of Black adults attributable to sys-
temic racismin a society based on social racial/ethnic groups.
In the present study, we observed no association between the
proportion of African ancestry and longitudinal changes in BP
in response to therapy in a randomized clinical trial setting in
which the study design mitigated disparities in treatment ac-
cess. These findings add to the existing body of literature im-
plicating societal and environmental risk, including socioeco-
nomic factors, educational attainment, access to health care,
and structural racism, in the existing disparities in hyperten-
sion control and downstream adverse CV events.??
Monogenic variants associated with self-identified Black race
and genetic West African ancestry have previously been impli-
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cated in the biology of hypertension and downstream risk of LV
hypertrophy. Sequence variations involving the Corin 1555 allele,
for example, have been shown to be associated with salt-sensitive
hypertension, and lower circulating levels of natriuretic peptides
among Black adults have been linked with higher SBP.?*2 How-
ever, known genetic variants cumulatively explain less than 3%
of individual variations in BP.2-2%:25-26 Although limited to assess-
ment of West African ancestry, our findings suggest that differ-
ences in genetic ancestry proportions may not be predominant
drivers of population-level disparities in BP control among self-
reported Black individuals in the setting of adequate access to an-
tihypertensive therapies.

We also observed a significant but modestly lower risk of ad-
verse cardiovascular events among individuals with higher ge-
netic West African ancestry after adjusting for potential confound-
ers, including traditional CVD risk factors. Prior cohort studies
haveidentified alower burden of subclinical CVD among individu-
als with higher West African ancestry proportions.2”2° Consis-
tent with these observations, the CVD risk profile was slightly
worse among the study participants with lower genetic West Afti-
can ancestry (ie, higher European ancestry). Our study findings
suggest that the higher disproportionate burden of CVD in Black
American individuals noted in the community may be more in-
fluenced by environmental and societal risk factors than genetic
factors.?° Future studies among cohorts of Black individuals with
acomprehensive assessment of societal confounders are needed
to clarify the mechanisms that might underlie the observed lower
risk of adverse CV events among individuals with higher West Afti-
can ancestry proportions.

We also did not observe any significant associations be-
tween genetic West African ancestry and LV mass changes over
time after adjustment for other confounders. Prior studies have
linked West African ancestry with higher LV mass.> In an analy-
sis from the Dallas Heart Study, Alame et al*! observed a mod-
est association between higher West African ancestry propor-
tion and higher LV mass and greater prevalence of LV
hypertrophy. Consistent with this observation, we noted sig-
nificantly higher measures of LV mass, as assessed by Cornell
voltage on electrocardiogram, at baseline among participants
with a higher proportion of West African ancestry. However,
LV mass decreased consistently among the intensive control
arm participants, with no meaningful differences across West
African ancestry-based categories. These findings suggest that
the higher LV mass among Black individuals may be largely
modifiable across the spectrum of genetic West African an-
cestry proportion with favorable changes in risk factors, in-
cluding better control of BP.

Our study findings have important clinical implications.
The lack of any adverse association between West African an-
cestry and clinical outcomes observed in our study adds to the
existing evidence against the genetic basis for population-
level racial disparities. These findings highlight the contin-
ued need to focus on extrinsic and societal factors shownina
growing body of literature to affect hypertension disparities
among Black individuals, including structural racism, low so-
cioeconomic status, lack of education, lack of access to care,
and experiences of racial segregation and discrimination.?2-32
Along these lines, intervention studies aimed at improving ac-
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cess to care among Black individuals, such as the GoodNEWS and
Barbershop trials, have demonstrated significant improve-
ments in BP control and cardiovascular risk profile.>*:3* Future
efforts focused on implementing innovative approaches, includ-
ing use of mobile technology, to improve access to care, engage
disadvantaged communities, and reduce racial biases in public
health policies and care delivery are needed to lower the exist-
ing disparities in cardiovascular health.>*->

Strengths

Our study has several strengths, including the use of a random-
ized clinical trial population with a standardized, prospective as-
sessment of BP and kidney function outcomes, and blinded clini-
cal adjudication of cardiovascular outcomes. Moreover, although
our analysis was limited to a subset of the SPRINT population
for whom genetic information was collected, we report find-
ings in more than 2500 patients with elevated cardiovascular
risk, representing a larger sample than in previously reported
studies from other population-based cohorts.!83!

Limitations

Our study also has some noteworthy limitations. First, there was
limited capture of societal and environmental factors that may
have influenced the observed associations between West Afti-
can ancestry and clinical outcomes. Thus, observed associa-
tions may be subject to unmeasured and residual confounding.
Second, BP assessment was limited to in-office measurements
and did not include ambulatory measurements, which have been
associated with the risk of LV hypertrophy and downstream com-
plications of hypertension among Black adults in other cohorts.>¢
Third, we observed a relatively small number of cardiovascular
events in our sample, limiting the interpretability of associa-
tions between ancestry and cardiovascular outcomes. Fourth,
we had only 106 AIMS available for analysis. Prior studies show
that the correlation coefficient between estimated ancestry and
true individual ancestral proportions is greater than 0.9 when
the ancestry is estimated from at least 100 AIMS.'%! In the cur-
rent analysis, we used genetic samples of the Nigerian popula-
tion from HapMap (ie, Yoruba individuals in Ibadan, Nigeria),
which serve as a proxy for West and Central African ancestry.?”
While these markers vary widely across continental popula-
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tions, West African genetic ancestry markers are consistent
within West and Central African populations. However, this is
notamajor limitation when assessing the genetic ancestry of Afri-
can American individuals because the genetic makeup of mod-
ern-day African American people has been influenced by ad-
mixture during approximately the past 500 years among
European settlers, West African individuals who survived the
trans-Atlantic slave trade, and Native American people. The lit-
erature is consistent in showing that more than 95% of the gene
pool of modern-day African American individuals is from West
and Central Africa.®®4° This is additionally consistent with his-
torical data showing that about 90% of Africans brought to the
new world in the trans-Atlantic slave trade were taken from areas
in what is now Senegal to Angola. Fifth, local ancestry could not
be assessed in the present study; therefore, rarer genetic mark-
ers associated with hypertension or new markers could not be
evaluated. Finally, we did not have data on the place of birth of
study participants and thus could not evaluate differences in BP
response and risk of adverse outcomes based on acculturation
status or time spent in the US (first generation vs foreign born)
among Black American individuals. The current analysis repre-
sents an initial step in evaluating the association of genetic an-
cestry and BP response, and future studies will benefit from a
more comprehensive and detailed genetic assessment.

. |
Conclusions

In conclusion, among self-identified Black individuals with el-
evated cardiovascular risk who participated in the SPRINT trial,
we found no significant association between the proportion
of West African ancestry and BP, kidney function, and LV mass
changes in response to antihypertensive therapy. Further-
more, a higher proportion of West African ancestry was asso-
ciated with a modest but statistically significant lower risk of
adverse cardiovascular outcomes. Although we cannot ex-
clude the role of all genetic variants, our study findings high-
light that the racial disparities in hypertension control and as-
sociated cardiovascular risk may not be predominantly
associated with genetic factors and are more likely driven by
extrinsic, societal factors.
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