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3. Timeline: Analyses begin summer 2013

4. Rationale:

Parathyroid hormone (PTH) serves to regulate blood calcium and is altered in primary
hyperparathyroidism (relatively rare) and secondarily in vitamin D deficiency, kidney
disease and certain other conditions.

Elevated PTH is associated with increases in blood pressure and cardiac contractility,
which may eventually lead to cardiomyocyte hypertrophy, apoptosis, and fibrosis of the



left ventricle and vascular medial smooth muscle tissue (1-4). PTH may also predispose
to valvular and myocardial calcification, especially in patients with moderate to severe
chronic kidney disease (CKD) (5). Proinflammatory effects of elevated PTH have also
been posited, as it appears to stimulate cytokine release from vascular smooth muscle
cells and lymphocytes (1, 6-8).

A recent meta analysis of 15 cohort studies reported that CVD incidence or mortality was
increased about 1.5 fold with PTH excess (9). The Cardiovascular Health Study (CHS)
reported a positive association with heart failure incidence but associations with CHD
and CVD were not independent of renal function (10). Most prior studies, other than
CHS, did not look at vitamin D simultaneously and data on African Americans are
lacking. PTH has also been associated positively with high BP and echocardiographic
outcomes (9).

As part of Pam Lutsey’s ancillary study, PTH was measured in visit 2 samples, along
with calcium and vitamin D. We propose to look at PTH and multiple CVD outcomes in
ARIC.

5.  Main Hypothesis/Study Questions:

Hypothesis: PTH is associated positively with incident CHD, heart failure, stroke,
peripheral artery disease, atrial fibrillation, and CVD mortality, independent of vitamin
D, calcium, and eGFR.

Hypothesis: There will be a race interaction.

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: cohort beginning at V2 forward

Inclusion: whites and Af Ams who attended V2 and had the main independent variables
measured

Exclusions: For each disease outcome, those with prevalent disease will be excluded
Main exposure: PTH (Note: PTH was also measured in 1900 subjects at visit 3 in Erin
Michos’ project. We will consider using these duplicate measures for a subset in the
analysis to improve precision.)

QOutcomes: incident CHD, heart failure, stroke, PAD, atrial fibrillation, and CVD
mortality

Other variables: age, race, sex, major CVD risk factors, season of exam, BP meds,
vitamin supplement use, CRP, NT-proBNP, eGFR, serumVit D, calcium, and
phosphorous.




Analysis:

We will examine the interelations of PTH with covariables, especially race. Vit D,
calcium, phosphorous, and eGFR. We will explore the shape of the relation of PTH with
outcomes using cubic splines, and use an appropriate form in Cox regression. (In CHS,
there appeared to be nonlinear associations and so PTH was dichotomized.) As a
preliminary step, we will also evaluate whether seasonality of blood draw and PTH levels
are interrelated. If warranted, we will account for season of blood draw in all models.

We will run a series of models. Model 1 will adjust for demographics. Model 2 will
further adjust for major CVD risk factors, some of which may be on the causal pathway
between PTH and CVD (e.g. diabetes, hypertension, inflammation). We will also
carefully explore confounding and interaction by Vit D, calcium, phosphorous, and
eGFR. Depending on the findings, we will present stratified results or adjust for these in
additional models. Likely, because of confounding by CKD, we will need to run an
analysis restricted to those without CKD.

A sensitivity analysis will be run after excluding people with possible primary
hyperparathyroidism (high PTH and high calcium).
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