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Abstract

Background—Chronic increasing in arterial afterload may be an important trigger for left
ventricular (LV) remodeling and dysfunction that lead to heart failure (HF). Racial differences in
the predisposition to HF are well described, but the underlying mechanisms remain unclear.

Objective—We evaluated the racial differences in arterial elastance (Ea), which reflects the
arterial afterload faced by the LV, and its associations with cardiac structure and function. We
hypothesize that the LV in blacks displays heightened afterload sensitivity as compared to whites.

Methods—We studied 5727 community-based, elderly Atherosclerosis Risk in Community
(ARIC) Study participants (22% black), who underwent echocardiography between 2011 and
2013.
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Results—Blacks were younger (75 £ 5 vs 76 + 5 years old), more frequently women (66 vs
57%), and had higher prevalence of obesity (46 vs 31%), hypertension (94 vs 80%), and diabetes
mellitus (47 vs 34%) than whites. Adjusting for these baseline differences, Ea was higher among
blacks (1.96 + 0.01 vs 1.80 £ 0.01 mmHg/mL). In blacks, Ea was associated with greater LV
remodeling (LV mass index, = 3.21 + 0.55 g/m?, p<0.001) and higher LV filling pressures (E/e’
ratio, f = 0.42 £ 0.11, p<0.001). These relationships were not observed in whites (LV mass, p =
0.16 + 0.32 g/m?, p=0.61, pfor interaction <0.001; E/e ratio, p = —0.32 + 0.06, p<0.001, p for
interaction <0.001)..

Conclusion—These community-based data suggest that black Americans display heightened
afterload sensitivity as a stimulus for LV structural and functional remodeling, which may
contribute to their greater risk of HF, as compared to white Americans.

Keywords
hypertension; arterial elastance; left ventricle hypertrophy; cardiac remodeling; race

INTRODUCTION

Black Americans have the highest incidence of heart failure (HF) among racial groups in the
United States. Although this has been in part attributed to race-related differences in
socioeconomic status and prevalence of hypertension and diabetes,(1-3) reasons for the
higher incidence of HF among blacks are largely unexplained. For instance, racial
differences in the incidence of HF could result from differences in the incidence of coronary
artery disease, but blacks still have higher incidence of HF after excluding cases preceded by
a myocardial infarction (Ml).(1)

The development of HF has been linked to abnormalities in ventricular-arterial coupling,
which is represented by the ratio between arterial and ventricular elastance.(4) Arterial
elastance (Ea) is a lumped parameter that incorporates mean and pulsatile components of the
systemic vascular properties and reflects the total arterial afterload.(5) High arterial afterload
may be a trigger for changes in left ventricle structure and function, which are predecessors
of clinical HF.(6-9) Arterial afterload appears to be higher among blacks than whites, as a
result of racial differences in arterial stiffness and intravascular volume.(10-12) In parallel,
left ventricular hypertrophy is more common among blacks with hypertension.(13) However,
it is uncertain whether this is out of proportion to arterial afterload.

Therefore, we assessed the racial differences in Ea and its associations with cardiac structure
and function in a large biracial community-based study of an elderly population, among
whom these differences are expected to be more noticeable as a consequence of the long-
term cardiac effects of arterial afterload.

METHODS

Study population

The Atherosclerosis Risk in Communities (ARIC) Study is an ongoing, prospective
observational study. The original cohort recruited 15,792 individuals from 45 to 64 years old
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in four communities in the United States (Forsyth County, NC; Jackson, MS; Minneapolis,
MN; and Washington County, MD) between 1897 and 1989. After baseline evaluation, the
participants underwent four subsequent follow-up visits. At the time of the Visit 5 — between
2011 and 2013 - 10,740 participants were alive, 6538 attended and 6118 had an
echocardiogram performed. Population characteristics, sampling, design, procedures and
detailed study rationale have been previously published.(14)

Race was self-reported by a questionnaire. Hypertension was defined as a systolic blood
pressure (average between 2"d and 34 measures) =140 mmHg, diastolic blood pressure
(average between 2" and 34 measures) =90 mmHg or if taking anti-hypertensive
medication in any of the ARIC visits. Diabetes mellitus was defined as present if a
participant self-reported a physician diagnosis of diabetes, was taking medication for
diabetes, had a fasting blood glucose level 2126 mg/dL, or had a non-fasting blood glucose
level = 200 mg/dL in any of the ARIC visits. Prevalent HF at visit 5 was defined as an
adjudicated HF hospitalization since 2005, HF hospitalization with International
Classification of Diseases ninth revision (ICD-9) code 428x before 2005 or self-report of HF
or treatment for HF with at subsequent confirmation of self-report by treating physician.(15)

From the 6118 participants, we excluded subjects with moderate or severe aortic valve
disease (stenosis or insufficiency, n=78), atrial fibrillation at the time of echocardiography
(n=267), those whose race was neither white nor black (n=6), and those with missing Ea
(n=40) resulting in 5727 individuals for the present analysis. Institutional review boards
from each center approved the study protocol and all participants provided written informed
consent.

Echocardiography

All studies were obtained using a dedicated Philips IE33 Ultrasound system by trained
sonographers according to a dedicated echocardiographic protocol.(16) All measurements
were performed according to American Society of Echocardiography (ASE) guidelines in a
dedicated echocardiography core laboratory.(17) Details about the design and protocol of the
ARIC visit 5 echo study, including reproducibility data, have been previously published.(16)

LV dimensions and wall thickness were obtained from the parasternal long-axis view
according to the recommendations of the ASE.(18) LV mass was determined by the linear
method and all measurements were indexed to body surface area (BSA) when appropriate.
LV mass was also indexed to height®7, which may have some advantages over indexing to
BSA in obese patients. (19) LV hypertrophy was defined as LV mass index (LV mass/BSA)
>115g/m? for men or >95 g/m? for women.(18) LV outflow tract (LVOT) diameter was
obtained from the parasternal long-axis view and stroke volume (SV) was calculated by the
product of LVOT area and LVVOT velocity-time integral.

We assessed LV diastolic function through pulse wave Doppler of mitral inflow (E, A
velocities, E/A ratio) and peak septal and lateral mitral annular relaxation tissue Doppler
velocities (e”). Left atrial (LA) volume was measured by the method of disks using apical 4-
and 2-chamber views at an end-systolic frame preceding mitral valve opening and indexed to
BSA (LA volume index).
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Assessment of arterial function and ventricular-arterial coupling

Ea was calculated by end-systolic pressure (ESP) divided by SV.(20) Using the brachial
blood pressure (BP) measurement at the time of echocardiographic examination, ESP was
estimated by 0.9 x systolic BP.(7-9,20,21) We also estimated the steady and pulsatile
components of arterial load.(22) Systemic vascular resistance index (SVRI) was estimated
by mean arterial pressure multiplied by 80 and divided by cardiac index and total arterial
compliance (TAC) by the ratio between SV and pulse pressure.(23,24) Carotid-femoral pulse
wave velocity (cfPWV) was measured using a ColinVP-1000 plus system (Omron Co.,
Komaki, Japan).(25)

LV end-systolic elastance (Ees) was determined by the single beat method(21) using LVEF,
brachial BP, SV, pre-ejection period, and total ejection period. The later two were obtained
from pulse-wave Doppler of LVOT flow. In order to correct for the effects of chronic LV
remodeling, we normalized Ees for the ratio of LV mass to volume as previously described.
(26)

LV systolic function

LV volumes and the LV ejection fraction (LVEF) were assessed by the modified Simpson’s
rule. Speckle tracking analysis was performed using TomTec Cardiac Performance Analysis
package. Global longitudinal strain was obtained from apical 4-chamber and 2-chamber
views. Peak systolic mitral annular velocity (s”) was also obtained by tissue Doppler
imaging.

European ancestry among Blacks

Proportion of European ancestry was estimated in black participants using genotyping
methods in the ARIC Study, described previously.(27) Briefly, genotyping was performed on
stored DNA from visit 1 using the Illumina BeadLab platform at the Center for Inherited
Disease Research (Johns Hopkins University, Baltimore).(28) Blind duplicate genotypes
were performed, as part of a quality control program, and had a mismatch rate of 0.1%.
Samples were eliminated from the analysis due to low call, sex mismatch, duplicity, excess
of heterozygous genotypes or estimated proportion of European Ancestry higher than 0.85.
ANCESTRYMAP software was used to estimate the proportion of European Ancestry for
each individual. We classified black participants as below or above median European
Ancestry.

Statistical analysis

We compared clinical differences between black and white participants using unpaired #test
or Chi-square test, accordingly. We compared measures of cardiac structure and function
between race groups, adjusting for potential confounders, including age, sex body mass
index, use of anti-hypertensive medications, diabetes mellitus, heart rate and history of
coronary heart disease (CHD) or HF. These covariates were selected based on a priori
knowledge, as they are potential confounders for the associations with cardiac structure and
function.(29,30) We included anti-hypertensive medication, rather than diagnosis of
hypertension, to account for the drug effect on measures of arterial elastance. Because LV
concentricity influences Ees, analysis of race-differences in Ees and Ea/Ees ratio were
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further adjusted by LV mass/end-diastolic volume. We also performed a separate analysis
excluding body mass index from the model for measures of cardiac structure that were
indexed by body surface area or height (Supplemental Material). We assessed the
independent association between Ea and measures of cardiac structure and function with
linear regression adjusting for same baseline clinical parameters. Then, we tested for effect
modification by race, via an Ea-race interaction term, and for effect modification by
European Ancestry among blacks, via an Ea-European Ancestry - treated as continuous
variable - interaction term. To evaluate if the effect modification by European Ancestry
among blacks was influenced by socioeconomic status, we further adjusted for low annual
income in visit 4 (<$50,000) and educational level at visit 1 (low, mid-level or high, as
described elsewhere) and presented as supplementary material.(31) Echo measures of
cardiac structure and function for which there was a clear Ea-race interaction (p<0.001)
were subsequently analyzed for curvilinear associations using adjusted restricted cubic
spline models. For all other analyses, p-values<0.05 were considered to be statistically
significant. There were no additional adjustments for multiple testing.

Finally, we performed two separate analysis: inverse probability weighting in order to
correct for the possible effects of selective attrition,(32) and exclusion of individuals with a
previous diagnosis of HF. Analyses were performed using Stata version 14 (Stata Corp,
College Station, TX).

Study participants

The 5727 study participants were aged 66 to 90 years old, 59% women, and 22% were
black. Compared to whites, black participants were more frequently women and had a
higher prevalence of obesity (46 vs 31%, p< 0.001), and diabetes mellitus but lower
prevalence of CHD. The prevalence of hypertension was very high in this elderly population,
particularly among blacks, but the hypertension was defined using a very sensitive criteria
(see methods section). Even so, blacks were more likely to use anti-hypertensive medication
during visit 5 than whites. Also, blacks displayed higher systolic BP, diastolic BP, and heart
rate during the echocardiogram (Table 1). The prevalence of HF was slightly higher among
blacks.

Cardiac structure and function

Compared to whites, blacks presented slightly larger left ventricle volumes and lower LV
mass, but similar prevalence of LV hypertrophy, after adjusting for age, sex, BMI, use of
anti-hypertensive medication, diabetes mellitus, and presence of CHD or HF (Table 2).
Blacks also exhibited lower measures of LV systolic function, including LVEF, longitudinal
strain and s’ velocity.

LV early diastolic relaxation velocity (e”), which is relatively load-independent, and
estimated LV filling pressures (E/e” ratio) were similar between race groups, but peak E
wave velocity, deceleration time, and E/A ratio were lower among blacks compared to
whites.
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Arterial function and ventricular-arterial coupling

Association

Ea was higher, indicating higher arterial load, among blacks than among whites (table 2).
SVRI was higher and TAC was lower among blacks, suggesting that both steady and
pulsatile components of arterial load were implicated in such racial differences. cfPWV was
slightly higher among blacks than whites, indicating elevated arterial stiffness. Ventricular
stiffness was greater among blacks, as reflected by higher LV Ees after taking into account
LV concentricity (table 2).

between arterial elastance and cardiac structure and function

We found that the association between Ea and measures of cardiac structure and function
significantly differs between blacks and whites. Ea was positively associated with LV end
diastolic volume and LV mass among blacks, but not among whites (Table 3). Overall, high
Ea was associated with lower measures of systolic function, including longitudinal strain, s’
and LVEF, and race modified the association between Ea and LVEF.

Likewise, we found that high Ea was associated with worse LV diastolic function in blacks
than in whites. Although Ea was negatively associated with e’ in both race groups, this
association was steeper among blacks, i.e. among individuals with high Ea, e” was lower in
blacks than in whites. Furthermore, high Ea was associated with higher E/e” ratio and LA
volume index, indicating higher filling pressures, in blacks than in whites (Table 3). These
findings were similar when we analyzed with inverse probability weighting (Supplement
tables 1 and 2) or after excluding participants with diagnosis of HF (Supplement tables 3 and
4).

We also observed non-linear relationships between Ea and cardiac function and structure and
how they differed between blacks and whites. In Figure 1, we see that these relationships
clearly diverged between race groups for measures of Ea above 2 mmHg/mL.: blacks with
high Ea displayed higher LV mass and volume, higher left atrium volume and higher E/e’
ratio compared to whites with similar levels of Ea.

The association between Ea and cardiac structure and function also differed according to
genetic ancestry among blacks. While blacks with below median (0.153) European Ancestry
had direct associations between Ea and LV mass, LV and LA volumes and E/e” ratio, these
associations significantly attenuated among blacks with above median European Ancestry,
and were more similar to the associations observed among white participants (table 4).
These differences persisted after adjusting for annual income and educational level
(Supplementary table 5).

DISCUSSION

In this large biracial cohort of elderly individuals, we showed for the first time that the
association of Ea with cardiac structure and function differs between blacks and whites. Not
only do blacks display higher arterial afterload (Ea) as compared to whites, they also display
more adverse changes in cardiac structure and function as Ea increases compared to whites,
indicating greater vulnerability to high afterload (Figure 2). These data may help to explain
why blacks with hypertension are at greater risk of cardiovascular complications. (1,7,33)
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This in turn suggests that intensive BP reduction, which lowers Ea and has been proven to
reduce cardiovascular events, may be even more important among blacks to reduce the
burden of cardiovascular disease.(34)

Previous studies have suggested that the higher prevalence of LV hypertrophy among blacks
cannot be attributed exclusively to their higher predisposition to hypertension, in
concordance with our findings. (13,35-37) Blacks have higher LV mass than their white
counterparts after adjusting for body size, severity and duration of hypertension.(13) It has
been postulated that there are racial differences in the cardiac adaptation to increased
peripheral resistance.(38) Peripheral resistance and systemic blood pressure are closely
related to LV systolic pressure, which is directly related to myocardial wall stress, and high
peripheral resistance and arterial stiffness may be a trigger for LV hypertrophy and
dysfunction.(22,39,40) Ea is a composite parameter that better reflects the net impact of the
arterial afterload towards the ventricle. Our results suggest that blacks develop more cardiac
remodeling and dysfunction compared to whites with similar levels of Ea.

Whether an inherent racial susceptibility or environmental factors are implicated in the
higher predisposition of blacks to LV remodeling is uncertain. Racial differences in health
outcomes may be partly explained by disparities in socioeconomic status. For instance, low
income and low education level have been associated with higher arterial stiffness and LV
mass, and can mediate the race disparities.(10,41,42) On the other hand, racial differences in
arterial stiffness are observed among people free of traditional cardiovascular risk factors
and at very young ages, suggesting racial differences on arterial function and structure early
in life.(11,43)

We found that the association of high Ea with cardiac remodeling and dysfunction attenuates
among blacks with above median European Ancestry, even after adjusting for
socioeconomic status, which suggests a genetic basis to explain these racial differences.
Accordingly, the genetic profile rather than self-reported race was associated with arterial
stiffness in the Multi-Ethnic Study of Atherosclerosis.(44) Blacks are more likely to carry a
minor corin 1555(P568) allele, which has been associated with enhanced cardiac
hypertrophic response to pressure-overload.(45,46) Even so, we must interpret these results
with caution because the contribution of genetic ancestry to these phenotypic differences
may still reflect environmental factors to some extent.

Furthermore, the association between Ea and cardiac remodeling can be unrelated to
increased afterload triggering LV hypertrophy. LV mass may increase prior to the
development of overt hypertension,(47) suggesting that the factors that promote LV
hypertrophy may be unconnected to high BP. For instance, either norepinephrine or
angiotensin Il may directly affect the LV size independently of BP.(48,49) It is uncertain,
however, whether these factors play a role in the higher predisposition of blacks to LV
hypertrophy.

Our study suggests that blacks have both higher Ea and greater afterload sensitivity for
cardiac remodeling and dysfunction compared to whites, which may elucidate part of their
higher predisposition to cardiovascular diseases, particularly HF.(1) Hence, blacks are more
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likely not only to develop hypertension — the clinical expression of high Ea — but to
experience its harmful effects on the heart. Recently, it was shown that treatment targeting a
systolic BP to less than 120 mmHg, compared with less than 140 mmHg, results in lower
rates of cardiovascular events among patients at high cardiovascular risk.(34) Together, these
data imply that intensive BP lowering may be particularly advantageous among blacks, and
increase even further the priority for better control of BP in Black Americans, an enormous
unmet public health need.

Our study has some limitations that deserve attention. This is a cross-sectional study, which
prevents us from establishing a temporal sequence of the cardiovascular abnormalities.
Racial differences in the association between Ea and cardiac remodeling can merely reflect
the racial disparities in the hypertension course. Besides, there may be survivor bias in this
cross-sectional study, and only approximately 60% of participants who were alive at visit 5
underwent echocardiogram. We addressed this by performing inverse probability weighting
analysis and found consistent results. In addition, although our results may provide
mechanistic insights that help to explain why blacks have higher predisposition to HF, we
did not explore new mechanisms, but the racial differences in ventricular-arterial coupling.
Even though an increase in Ea should result in an increase in LV wall stress, we did not
directly measure LV wall stress. We used noninvasive methods to assess Ea and Ees, which
have greater variability compared with invasive measurements. Nevertheless, Doppler
measures are feasible parameters to evaluate in large population-based studies and have been
previously validated against gold-standard invasive methods. Finally, we cannot definitively
exclude that the differences and relationships we observed are not due to other unmeasured
confounding variables.

CONCLUSION

In this large community-based study, we demonstrated that the association of Ea with
cardiac structure and function diverge between black and white Americans. These results
suggest that blacks are more susceptible to changes in cardiac structure and function
triggered by increased arterial load, which may explain their higher predisposition to
develop HF. Further studies are needed to evaluate whether specific therapies that have
impact on arterial afterload can further reduce the cardiovascular risk among blacks.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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COMPETENCY IN MEDICAL KNOWLEDGE

Hypertension leads to changes in cardiac structure and function, which precede the
clinical manifestations of cardiovascular diseases, triggered by high arterial afterload.
High arterial afterload appears to cause more cardiac remodeling among blacks,
compared to whites. This helps to explain why blacks have higher risk of developing
cardiovascular diseases than whites.

TRANSLATIONAL OUTLOOK

Further studies are needed to evaluate: 1) Which therapies, including anti-hypertensive
drugs, can better reduce the arterial afterload; and 2) Whether different classes of anti-
hypertensive drugs have differential effect on the incidence of cardiovascular events
according to race.
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Race-specific associations of arterial elastance with measures of cardiac structure and

function.

LV — left ventricle, LA — left atrium. Adjusted plot for age, sex, body mass index, use of
anti-hypertensive, diabetes mellitus, heart rate and prevalence of coronary heart disease or
heart failure. Dashed lines show 95% prediction brands.
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Figure 2.
Race-specific changes in left ventricle structure and function in response of high arterial

afterload
LV - Left ventricle
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Table 1
Participants characteristics according to race

Blacks Whites

n=1286 n=4441 p value
Age,y 750+49 761+51 <0.001
Women, n(%) 854 (66) 2523 (57)  <0.001
Height, cm 165+9 165+ 10 0.96
Weight, kg 83+18 77+17 <0.001
Body mass index, kg/m? 30+7 28+5 <0.001
Body surface area, m? 1.90+0.21 1.84+0.22 <0.001
Hypertension, n(%) 1209 (94) 3545 (80) <0.001
Anti-hypertensive use, n(%) 1117 (87) 3127 (71) <0.001
Diabetes mellitus, n(%) 607 (47) 1521 (34) <0.001
Current smokers, n(%0) 86 (7) 249 (6) 0.21
CHD, n(%) 117 (9) 680 (16) <0.001
Heart failure, n(%) 73 (6) 160 (4) <0.001
Systolic BP, mmHg 135+19 129 £ 17 <0.001
Diastolic BP, mmHg 7011 65+ 10 <0.001
Pulse pressure, mmHg 65+ 16 64 + 14 0.07
Heart rate, bpm 64 +11 62 +10 <0.001

BP - blood pressure; CHD — coronary heart disease

JACC Heart Fail. Author manuscript; available in PMC 2018 March 01.

Page 15



Page 16

Fernandes-Silva et al.

000>  T00%T87  200F€6Z 1000  TO0FE8Z  200F262 Tu/BHWW ‘se3 AT
000>  900F9TT  TTOF¥zl 1000>  900F9TT  TTOFHel S/W AMAIO
1000> S000F0TT  6000F 0T T000>  SO00FOTT 6000 %S0T BHWW/ W ‘OvL
T000>  €TF950¢ yZF0TvE  T000> €T ¥ 190€ vz ¥ €€ AW'G-WO'S'3UAD ‘TUAS
000>  T00F08T  TO0OF96T T000>  TOOFI8T  TO0OFS6T Tw/BHw ‘e3
DC__Q—._OU |elaaynte-1e|ndlilus/ pue uolunj [elislly
S90 900FYETT  TTOFLZTT 020 TOFETT TOFGTI oner 873
pY0 200829  YOOFYZ9 2200 200F8Z9  YOOFLTO s/wo
1000  $000F/80  8000F¥80 1000>  YOO0F /80  800°0F Z80 onel v/3
10010 > 17802 TF002 100> 17802 17661 S ‘aw uoess|eaeq
190  €£0F€08 §0F908 T000> £0F86L 507978 /W0 ‘aneMm v/
€000  €0F .99 SOF6VY  2L00 £0F 999 §0F G50 $/Wwo ‘anem 3
uonouny 91j0IseIq
1000>  200F0vy  €00FZZY  L90  200F9EY  EO0FSER uIw/7 ndino veipred
1000>  Z0FG.9 yOF8Y9  T000> Z0F L9 0¥ 0'59 u *awnjon aYons
000>  200FS0L  $OOF9L9 T000>  ZO0OFEOL  YOOFLLO S/wo ' s
1000> VOOFITSI- L00F09.T- T000> bOOFPTBT— LOOFZSLI— % ‘Urens jeuipnibuo] seed
000>  T0F.'9 ZOFGY9  T000> T0F 999 Z0F LY9 9% ‘uonoely Uonoal3
uoinouny u__Ou.w\Aw
1000  TOFESE ZOFT9Z  vE00 TOF¥'se TOF6SGZ W/ W X3pUI SWIN|OA V]
880 ot 0T 600 o1 ras 9% ‘AydoauadAy AT
000>  T00¥88T  TO0F9LT 1000  TO0F/8T  T00FZ8T /b ‘AQ3/ssew A1
000>  TOFZ8E €0F698 ST z0F8Le €0FEBE L oWB ' ubleu/ssew AT
€000  E0FO6L SOFLLL €200 £0F 96L 907 T8L 2W/B ‘vSa/ssew A
000>  ZOF8EY €OFTSY Y0 Z0F6EY COFTHY Zww 1AQ3
94Nn3onJls deipaed

snjend Eaum e snpend o Seoa

(Passnlpy paisnipeun

Sa1BLIBAOD [BOIUI[D J0) palsnipe SelyM pue S3OB|g USBAIS] a1njonais pue uonounyg oeIpIed Ul ssoualayla

Author Manuscript Author Manuscript

¢ dlqeL

Author Manuscript Author Manuscript

JACC Heart Fail. Author manuscript; available in PMC 2018 March 01.



Page 17

Fernandes-Silva et al.

'suos1IeAWIOD O13el S8/ pue $93 AT J0) [9POW BY) Ul PappE Sem
O13B BWINJOA D1]0ISBIP PUS/SSBW S[OLIUSA 1437 "a4N|1e) 1Ieay 10 aseasip 1eay AIeuolod Jusjensld pue srel Leay ‘sniljjal se1aqelp ‘aAIsusLadAy-1ue Jo asn ‘xapul ssew Apoq ‘xas ‘abe Aq sisAfeue paisnipy
*

sanjeA 3S F Ueaw se pajussald aJe sa|geLieA SnonunuoD

9oueI|dWOod [eLIBLE [810) — DVL ‘X9pUl SOUBISISAI JBJNISBA DIWBISAS — [HAS ‘B]91IUBA Yd| — AT 'WNLITR 13| — /7 ‘013el SLWN|OA/SSBW J0) PIZIJeLLIOU 32UB)SE|d 1|0)SAS-pud
— AJIN/S83 ‘80UBISE|8 O1]01SAS-pU — S8 ‘X8pul SWNJOA J10ISBIP-PUd — |ACT ‘SWN|OA D10ISBIP PUS — AQT ‘90UBISe[d [eliaLe — e ‘A1100[8A aAem as|nd [2JOWs)-poJed — AMJLO ‘eale aoekns Apoq — sy

1000 > €000+990 S000+0L0 TO00> €000+ 990 G000+ 040 s83/e3
1000 > TO0O+69T ¢0'0+S.'T 1000> TO0+09T ¢00F0.LT BBHWW ‘A/N/Se3 A1
€ecr=u LG¢T=u Tryy=u 98¢T=u
snjead aNUM Yoelg  enpead aUUM >oe|g
parsnlpy paisnlpeun

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

JACC Heart Fail. Author manuscript; available in PMC 2018 March 01.



Page 18

Fernandes-Silva et al.

"24n|1e} 1eay IO 9sessIp

ueay A1euo.02 Jusfensid pue ajes Leay ‘sniijjaw saisgelp ‘aaisuaadAy-fiue Jo asn ‘xapul ssew Apog ‘xas ‘afie Aq paisnipe souelse|s [elialie ul 8sealoul ds T Yyoes 1oy (3S F d) 1us101)o09 ay) ale sanfen

Author Manuscript

31O1IUBA Y] — AT ‘WINLIIR 3] — W/ ‘X3pUl BWINJOA D1]0ISBIP-PUS — [ACT 'SWN|OA D1j0ISBIP PUd — AQT “eale a0eyns Apoq — vsSg

T000> T000> 900F2€0- T000> TTOF2r0 onel ,9/3
8200 T000> ¢00¥2Z0- T000> ¥0°0FEEO0- s/wo ‘8
900  TI00 S00'0 ¥ T00- 2r0 T00¥100 onel v/3
850 T000> LLOF8F¥- T000> OTTF907- Sw ‘3w uoneIs|seq
ST0 T000> TE0F9ee- T000> 8FOFTre- S/LUD ‘BNBM
€000 TO00> O0L0¥00Y—- TO00> [y'0F89T- S/LWO ‘aneM 3
uoiouny arjoiseid
¥€0 T000> C00F€Z0- TO00> €0°0F2E0- S/wo ‘s
020  T00°0> VOOF650 TO00>  LOOFVL0 % 'Uureds [euipnibuol siead
T000> T000> OTO¥8ET- TO00> 8TOFECT- % ‘uonoely UoRdaIg
uonouny o1j03sAS
T000> 1000> E€T0¥260- 180  TTOFEDD W/ IW 'X3pul BWN|OA v
060 1000 100 %200 Zr0  T00¥200 Jw/Bw ‘AQ3/ssew A
T000> 0200 STOF9E0 T000> [20FO08T  ,2W/0 ' zubley/ssew A
100°0> 190 TE0FIT0  TO00> GSO¥TCTE 2W/B ‘ysa/ssew A
T000> 8700 LT'OFEE0- T000> 8ZOF9ST Ww IAQa
24n3on.3s oelpae)
anfend €eey=N  anjead LGgT=U
uonoeuaiul doy d a1UM oelg

$I8puNojuod 1o} Bunsnlpe s)ye ‘uonouNy pue 8INJoNJIS JBIPIED YIIM 3JURISE[d [B1IS1e JO SUOITRID0SS. J1J109ds-a0ey

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

JACC Heart Fail. Author manuscript; available in PMC 2018 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Fernandes-Silva et al.

Table 4

Page 19

Race-specific associations of arterial elastance with cardiac structure and function in elderly accounting for

European Ancestry among blacks

Black White
Below median PEA"  Above median PEA" p for interaction
n=513 n=526 N=4213

EDVI, mL/m? 257 +0.46Y 0.47 £0.43 03340172 <0.001

LV mass/BSA, g/m? 5.47 +0.85Y 0.35 £ 0.87 016032  <0.001

LV mass/height*’, g/m®7 .81 + 0.42 0.55+0.44 036+0157 <0001

LA volume index, mL/m? 0,83 + 0.32Z -0.83+0.377 -0.92+0.13¥ <0.001

Ejection fraction, % -2.14+0.26Y -2.18+0.29¥ -138+010y 0001

Efe’ ratio 0.67+017Y 0.22+0.18 _0.32+006Y <0.001

BSA - body surface area, LA — left atrium, LV — left ventricle, EDVI - end-diastolic volume index, PEA — proportion of European Ancestry.

Values are the coefficient (B + SE) for each 1 SD increase in arterial elastance adjusted by age, sex, body mass index, use of anti-hypertensive,

diabetes mellitus, heart rate and prevalent coronary heart disease or heart failure.

*
PEA was 0.11 + 0.03 and 0.25 + 0.10 for blacks with below and above median PEA groups, respectively.

Yp<0.001;

%p<0.05
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