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4. Rationale
Pentadecanoic acid (PDA) is an odd-chain saturated fatty acid (SFA, C15:0) that has been

used as a proxy of dairy fat intake [1-3], and it is currently being marketed as a supplement that
boosts heart health and increases longevity [4]. This runs counter to the traditional doctrine that
saturated fats are risk factors for cardiovascular disease (CVD) due to their influence on blood
cholesterol [5, 6]. And yet, PDA has been inversely associated with heart failure [7] and CVD
[8-10] in observational studies, consistent with potential cardiovascular benefits.

In agreement with observational studies, experimental evidence suggests that PDA
affects proteins involved in cardiovascular health. Specifically, PDA has been shown to inhibit
mammalian target of rapamycin (mTOR) [11] while activating peroxisome proliferator-activated
receptor gamma coactivator 1-alpha (PGC-1a) and 5' adenosine monophosphate-activated
protein kinase (AMPK) [11-14]. These proteins have been differentially implicated in blood
pressure (BP) regulation, vascular tone, and hypertension [15-18] as well as cardiac structure and
function [19-22]. And yet, it is unclear whether these experimental findings translate to humans.
No study has tested whether circulating PDA levels may be related to lower BP, risk of
developing hypertension, or related measures of systolic or diastolic cardiac function.

Considering the above observational and experimental evidence as well as the claims of
health benefits of PDA, further examination of this fatty acid and cardiovascular outcomes was
warranted. So far, we have shown that plasma PDA is associated with lower systolic BP (SBP),
diastolic BP (DBP), and risk of incident hypertension in over 3,200 participants of the Coronary
Artery Risk Development in Young Adults (CARDIA) study. To demonstrate the robustness of
these findings, we are proposing to conduct a replication analysis in the Atherosclerosis Risk in
Communities Study for these outcomes.

5. Main Hypothesis/Study Questions:

Plasma PDA will be inversely associated with systolic and diastolic blood pressure as well as
incident hypertension as found in the CARDIA sample.

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).

Design: cross-sectional and prospective analyses will be performed. Fatty acids were measured
in plasma samples at ARIC Visit 1 in participants at the Minneapolis field center. Cross-sectional
associations will be tested with SBP and DBP at Visit 1, and prospective associations of PDA
with 10-year risks of incident hypertension and coronary heart disease will also be tested, in-line
with the CARDIA analysis.

Inclusion/Exclusion: We will exclude participants who do not have fatty acid or covariate data.

Exposure: Plasma PDA at Visit 1 (N=3,935).



QOutcomes: SBP and DBP at Visit 1 as well as 10-year risks of incident hypertension and
coronary heart disease. Hypertension will be defined as SBP>140, DBP>90, or initiation of
antihypertensive medications, which will capture individuals with higher cardiovascular risk, to
wit: the 140/90 definition has greater specificity and fewer false positives compared to the
130/80 definition as well as a higher positive predictive value for events. Coronary heart disease
will be defined as fatal or non-fatal MI, percutaneous coronary intervention, coronary artery
bypass graft surgery, or angina.

Statistical Analysis: Regression analyses will be conducted using SAS version 9.4 (SAS Institute
Inc., Cary, NC). Plasma PDA was examined as a continuous variable (per SD) as well as in
quartiles to detect potential non-linear associations. Multiple linear regression analysis will
evaluate the associations between plasma PDA and each of the outcome variables with
adjustments for age, sex, race, education, field center, smoking status, physical activity, alcohol
consumption status, waist circumference, prevalent diabetes, and self-reported use of BP
medications. Cox regression estimated hazard ratios between plasma PDA and risk of incident
hypertension over a median 10-year follow-up with adjustment for age, sex, race, education,
field center, smoking status, physical activity, alcohol consumption status, waist circumference,
and prevalent diabetes. Schoenfeld residuals will test the proportional hazards assumption.
Participants will be excluded if they showed hypertension or took blood pressure-lowering
medication at the baseline exam. Statistical significance was assessed using analysis of variance
for continuous outcomes and chi-square tests for categorical outcomes.
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