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4. Rationale:

Plasma levels of high-density lipoprotein cholesterol (HDL-c) are inversely related
to risk of coronary heart disease (CHD). Mechanisms through which high levels of
HDL-c may reduce the risk of CHD include reduced formation of atherosclerotic lesions
by mediation of reverse cholesterol transport, anti-inflammatory and anti-oxidant effects,
and attenuation of endothelial dysfunction." However, typical CHD risk factors (such as
elevated cholesterol, hypertension, and cigarette smoking) do not increase risk of venous
thromboembolism (VTE).%* A prospective study using LITE data found that lipid levels
(total cholesterol, LDL, HDL, and TG) were not associated with VTE incidence.?

Despite the lack of association between traditional CHD risk factors and VTE, two
recent case-control studies have suggested that HDL-c levels are inversely associated
with risk of VTE. A first study compared HDL and low-density lipoprotein (LDL)
particles, as well as a ratio of apolipoproteinB/apolipoprotein Al in 49 male VTE patients
under the age of 55 to 49 matched controls from the Scripps Venous Thrombosis
Registry. The authors concluded that VTE in these men < 55 years of age is associated
with lower levels of HDL particles, and elevated levels of LDL particles and
aplipoprotein B/apolipoprotein Al.* A second case-control study compared 71 recurrent
VTE patients with 142 matched controls who had a history of one VTE within the
Austrian Study on Recurrent Venous Thromboembolism on 10 major lipoprotein
subclasses and HDL-c. This study found that patients with high levels of apolipoprotein
Al and HDL had a decreased risk of recurrent VTE after an average follow-up of 48
months.”

Although these two case-control studies have suggested an inverse association
between HDL-c and VTE, there were many limitations to these studies. First, the number
of VTE patients included in both studies was very small. Second, only males were
included in the first study. Finally, both studies were case-control studies. Also, the
previous study in LITE reported only associations of VTE with HDL-c, and did not look
at HDL subfractions or apolipoprotein Al. Additional VTE events have also occurred in
the five years since the previous LITE study was published. We propose to determine
prospectively, the risk of incident VTE by baseline HDL-c levels, as well as subfractions
of HDL (HDL; and HDL3) and apolipoprotein Al level in the LITE study.
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5. Main Hypothesis/Study Questions:

We hypothesize that high levels of HDL-c are associated with decreased incidence
of VTE in a large combined dataset from the ARIC and CHS studies. We also wish to
determine if HDL subfractions or apolipoprotein Al are better determinants of the risk of
incident VTE compared to HDL-c.

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).

Independent variables in this study include HDL-c, and in the ARIC cohort only
HDL subfractions (HDL, and HDL3), and apolipoprotein Al. The dependent variable is
incidence of VTE. Men and women from LITE who have no history of VTE or warfarin
use at baseline will be included in this study. Participants will be categorized by quartile
of HDL-c level at baseline. Incidence rates of VTE will be calculated using Poisson
regression models, and hazard ratios of VTE will be compared between participants in
different HDL-c quartiles using Cox proportional hazards models in SAS. The
association between HDL-c and incident VTE will be adjusted for the following
covariates: age, sex, race, study (ARIC, CHS), body mass index, diabetes, and use of
cholesterol medication. Interaction tests by sex and study will be conducted, and
analyses will be reported separately by sex and/or study if evidence of heterogeneity by
sex or study is present. We will also examine idiopathic and secondary VTE separately
in supplemental analyses and we may also conduct time-dependent analyses using HDL-c
as the time-dependent variable.
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