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4. Rationale: Cardiac troponin T (cTnT) is emerging as a marker that is strongly
associated with incident cardiovascular end points including coronary heart
disease, heart failure, stroke, and, death.

Elevated blood pressure is cardiovascular risk factor and has been shown in
several studies to be associated with all the above mentioned adverse
cardiovascular events. Reductions in blood pressure have in general been
associated with improved cardiovascular outcomes. However, there are some
blood pressure ranges (and age groups) where epidemiological data suggests
increasing cardiovascular risk with increasing blood pressure and yet therapy to
lower blood pressure is not associated with a decrease in clinical end points.
Examples include systolic blood pressure <140 mmHg where “aggressive
treatment” to systolic blood pressures <120 mmHg have failed to show benefit
even in higher risk groups such as individuals with diabetes as seen in the
ACCORD study (N Engl J Med. 2010 Apr 29;362(17):1575-85); for the elderly
there is controversy even in the systolic blood pressure range of 140-150 mmHg
where it is unclear if treatment will be of benefit (Krause T BMJ 211; 343, d4891,
Aronow WS Circ 2011; 123: 2434, Pimenta E Nat Rev Cardiol 2012; 9: 286).
While there are potential explanations for the lack of benefit (example
hypotension induced by medications, effect on diastolic blood pressures etc) the
clinical equipoise suggests that some individuals may benefit from therapy while
others may not. Therefore an improved risk assessment of these individuals may
be of clinical value. We propose to examine the value of troponin T in the various
blood pressure categories (measures would include systolic, diastolic BPs and
pulse pressure) and across various age ranges and describe its association with
adverse cardiovascular events across these categories

5. Main Hypothesis/Study Questions:

Hypothesis:

1. Cardiac troponin T measured with a high sensitivity assay will be
associated with adverse cardiovascular events (includes CHD events,
stroke, heart failure and cardiac mortality) across various systolic and
diastolic blood pressure, and, pulse pressure ranges

2. Cardiac troponin T will help identify subjects at higher and lower
cardiovascular risk across these blood pressure measures and categories


http://www-ncbi-nlm-nih-gov.ezproxyhost.library.tmc.edu/pubmed/20228401

Study questions:

1. Describe the distribution of troponin T across the various blood pressure
categories (further stratified by age, anti-hypertensive medication use and
cardiovascular disease status)

2. Describe the association of troponin T with adverse cardiovascular events
across various systolic and diastolic blood pressure values (continuous
and categories)

3. Describe the association of troponin T with adverse cardiovascular events
across various pulse pressure values (continuous and categories)

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 methodological
limitations or challenges if present).

Standard ARIC exclusions (race/ center) will be applied

All other individuals with available troponin T and blood pressure measures at the
4™ ARIC visit will be eligible. Additional stratified analysis will be performed
among those with/ without prevalent cardiovascular disease and among those
on/ not on anti-hypertensive medications.

Systolic blood pressure will be categorized as <120, 120-129, 130-139, 140-149,
150-159 and = 160 mmHg. If adequate numbers (especially when events are
considered) are not available in some of the bins they may be combined.
Diastolic blood pressure will similarly be categorized into <70, 70-79, 80-89, 90-
99 and = 100 mmHg. Finally pulse pressure categories will be described as well
(<30, 30-39, 40-49, 50-59 and = 60 mmHg).

Distribution of troponin in these various blood pressure categories will be
described with and without stratification by anti-hypertensive medication use and
CVD status. Linear splines will be used to further evaluate the relationship of the
blood pressure categories with troponin T. Finally the cumulative blood pressure
(over ARIC visits) and its association with troponin will be evaluated as well.

Using Cox-proportional hazards model, the association between troponin and
adverse cardiovascular events (defined as myocardial infarction (silent or
manifest), death from coronary heart disease, revascularization), stroke (all
types), heart failure hospitalization and death from cardiovascular causes) will be
reported initially using minimally adjusted models (age/ race in gender specific
models) and then after adjustment for other variables including anti-hypertensive
medication use, renal function (eGFR), diabetes, fasting glucose, total/HDL
cholesterol, BMI, cigarette smoking and CVD status for the various blood
pressure groups/ categories.

Stratified analysis will be pursued by hypertension status and by CVD status



Additional analysis will be pursued modelling blood pressure as a continuous
variable. The interaction between blood pressure and troponin T levels will be
examined
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