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3. Timeline: Analysis will begin following proposal approval. Anticipating completion of
echocardiography of ARIC Visit 5 cohort in 2013, a manuscript will be completed within 6
months of the date.

4. Rationale:

Prehypertension (Pre-HTN) is defined as a blood pressure ranging from 120-139mmHg
systolic and/or 80-89mmHg diastolic by the Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JVC-7).! The
prevalence of Pre-HTN was estimated to be 31% among US adults ? and even higher globally®.
Its prevalence is higher in males and African-Americans, and increases with age*®. This new
category of blood pressure calls attention to a growing recognition of the cardiovascular risk
associated with levels of blood pressure which were previously thought to be normal. In 2001,
Vasan et al showed, in the Framingham Heart Study, that Pre-HTN was associated with an
adjusted hazard ratio of 2.5 in women and 1.6 in men for cardiovascular disease’. In the ARIC
Study, Kshirsagar et al found a relative risk of 2.33 for Pre-HTN compared to optimal blood
pressure (<120/80mmHg) in the risk of cardiovascular disease and this risk was even higher in
African-Americans, individuals with diabetes, LDL 100-129mg/dL or BMI>30kg/m? .

Prehypertension is also related to end organ damage and changes in cardiac structure and
function. Increased left ventricular mass has been described in populations with pre-
HTN® even in subjects as young as 14 years of age.'?, as well as impaired left ventricular
diastolic function® Akturk et al demonstrated prehypertensives have increased LA volume and
active systolic function despite reduced passive LA systolic function, while traditional
echocardiographic parameters, such as pulse wave Doppler and tissue Doppler, did not
demonstrate these differences'®. This finding may reflect an early increase in left ventricular
stiffness in prehypertensives. Di Bello et al also showed that longitudinal 2D strain was
significantly lower in those with prehypertension compared to normotensive subjects, while
circumferential and radial strain was preserved, which may be related to early abnormalities in
subendocardial function™.

The Atherosclerosis Risk in Communities (ARIC) Study presents a great opportunity to
identify the cardiac repercussions of pre-HTN in a diverse population sample. Understanding the
impact of pre-HTN on left ventricular geometry, diastolic function, and early parameters of
systolic function may help to better define prevention and treatment strategies for this condition
in the future.

5. Main Hypothesis/Study Questions:

The primary objective is to define the impact of pre-HTN compared to optimal blood pressure on
cardiac structure and function.

Hypothesis 1. Pre-HTN is associated with increased left ventricular (LV) mass, more
frequent diastolic dysfunction, and impaired myocardial systolic function and deformation in the
longitudinal plane.

Hypothesis 2. There are racial differences in the adaptive responses to pre-HTN with
African-American showing more pronounced alterations in cardiac structure and function.



6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

This will be a cross sectional study of ARIC cohort participants during visit 5 (2011-2012)
who have acceptable image quality for analysis. Participants will be excluded if they have
hypertension (defined as systolic blood pressure (BP) >140 or diastolic BP >90 or are taking
antihypertensive medications. Additional exclusion criteria include impairment of left ventricular
systolic function (ejection fraction<50%), congestive heart failure, significant valvular disease,
cardiomyopathy or coronary disease, and race other than black or white.

Variables to be evaluated

Dependent variables: The primary dependent (outcome) variables of interest will include: 1) left
ventricular (LV) mass (primary measure of LV structure), 2) tissue Doppler imaging E prime
(primary measure of LV diastolic function), 3) speckle-tracking based longitudinal strain
(primary measure of LV systolic function). In secondary analyses, we will also consider the
following measures of LV structure and function: LV relative wall thickness, left atrial volume,
E/A ratio, deceleration time, LVEF, circumferential strain, and radial strain

Independent variables: The primary independent (predictor) variables will be measures of blood
pressure (in the absence of hypertension). We will consider blood pressure measures taken
during the clinic visit primarily (and blood pressure measures at the time of echocardiogram in
secondary analyses). Blood pressure measures will be analyzed as both continuous variable and
ordinal categorical variable. For categorical analyses, blood pressure will be categorized as: high
normal blood pressure (130mmHg< systolic BP<140mmHg or 85 mmHg <diastolic BP
<90mmHg), normal blood pressure (120mmHg< systolic BP<130mmHg or 80mmHg<diastolic
BP 85 mmHg) and optimal normal blood pressure (systolic BP<120mmHg and diastolic BP <
80mmHg). Pre-HTN will be represented by the two former categories.

Analytical approach:

Continuous normally distributed data will be displayed as mean and standard deviation and
continuous non-normally distributed data will be displayed as median and interquartile range.
Categorical data will be shown as a total sample and proportion. Associations of blood pressure
and primary echocardiographic outcomes will be evaluated first using unadjusted linear
regression. The primary independent variables of interest will include standard continuous BP
variables (SBP, DBP, MAP, and PP) and then, in separate models, the categorical BP variables
defined above: high-normal, normal, and optimal (referent group). We will perform
multivariable linear regression analyses adjusting for the following covariates: age, gender, heart
rate, height, weight, body mass index, diabetes, dyslipidemia, creatinine, total/HDL cholesterol,
c-reactive protein, high-sensitivity troponin, and b-type natriuretic peptide. In secondary
analyses, the same analyses will be performed for the secondary echocardiographic outcome
variables. We will test for interaction among LV structure and systolic/diastolic function and
race. P values<0.05 will be considered significant.
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