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4. Rationale:

Peripheral arterial disease (PAD) is a prevalent manifestation of atherosclerosis that affects the arterial
supply to the lower extremities. PAD is easily diagnosed by a decreased ankle-brachial index (ABI), and is
associated with leg symptoms in approximately half of the 8 to 12 million Americans who suffer from this disease.

PAD not only causes significant reductions in quality of life through impairment of ambulatory function, it
is also associated with a significantly higher mortality rate due to systemic ischemic events, such as myocardial
infarction and stroke. The pathologic lesion associated with PAD, the atherosclerotic plaque, is the same as that
associated with coronary artery disease (CAD) and cerebrovascular disease (CVD). In active atherosclerotic lesions
that lead to acute ischemic events, the pathologic process involves endothelial damage, inflammatory mediation,
rupture of a weakened fibrotic cap leading to exposure of underlying intima and thrombogenic proteins, activation
of hemostatic factors, and formation of a thrombus over the ruptured plaque.

Previous investigations have demonstrated that elevations of hemostatic markers, specifically von
Willebrand factor, fibrinogen, and factor VIII, predict the presence of underlying CAD (1,2,3,4). They also predict
an increased risk of future cardiac ischemic events and ischemic stroke. One study found that individuals with
unstable angina had the greatest elevations in these markers, those with stable angina had lesser elevations, and
those with asymptomatic CAD had the lowest marker levels (5). Prospective investigation in the ARIC study also



demonstrated this association and found that these hemostatic factors are markers of increased risk for cardiac and
cerebral ischemic events (6,7).

Less investigation has been performed to evaluate the role that these hemostatic markers might play in
individuals with PAD. The Edinburgh Artery Study showed an independent association between elevated fibrinogen
and decreased ABI (8). The ADMIT trial also showed a correlation between these two variables (9). Little work has
been done with vWF, factor VIII activity, or factor VII activity and PAD. Less investigation has been done
concerning levels of C-reactive protein (CRP), tPA antigen, plasminogen activator inhibitor (PAI-1), D-dimer, beta-
thromboglobulin, and soluble thrombomodulin (STM) and PAD.

Because PAD, CVD, and CAD are different clinical manifestations of the same disease process, it would be
reasonable to assume that these hemostatic markers are elevated in individuals with decreased ABI’s, and that there
may be a step-wise relationship between low ABI values and hemostatic marker elevation. It could also be
conjectured that individuals with claudication demonstrate greater marker elevation than individuals with
asymptomatic PAD. ARIC measured several hemostatic factors at baseline or in a case-cohort subset but these data
have not yet been analyzed.
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5. Main Hypothesis/Study Questions:

1. To determine whether in the entire baseline sample, elevations in hemostatic factors (fibrinogen, von
Willebrand factor, factor VIII activity, factor VII activity, and WBC count) are associated with decreased
ankle-brachial index (<.90 in men, 0.85 in women), and to determine whether there is a dose response
between hemostatic marker elevation and decreasing ABI.

2. To determine in the ARIC case-cohort sample whether BTG, CRP, tPA antigen, D-dimer, PAI-1, and STM
are elevated in individuals with decreased ankle-brachial indices, and to determine whether there is a dose
response between hemostatic factor levels and reduced ABIL.

6. Data (variables, time window, source, inclusions/exclusions):



Inclusion: For hypothesis 1, we will use the full ARIC data set. For hypothesis 2, we will use the PAD case-
cohort sample.

Exclusion: We plan to exclude participants with prevalent CHD or stroke, and people on anticoagulant
medications (warfarin, heparin, etc.).

Covariates: Age, gender, race, smoking status and amount, waist to hip ratio, LDL, HDL, SBP, diabetes, blood
pressure medications

Analysis: The primary measure of association will be the odds ratio looking at the diagnosis of PAD. For
hypothesis 1, routine logistic regression will be used, with and without covariates. Dose-response examination will
use mean hemostatic factors across levels of ABI (or vice-versa, prevalence of low ABI across quartiles of
hemostatic factors). Analysis of hypothesis 2 will involve case-cohort sample weightings to compute odds ratios.
Dose-response in odds ratios will be examined across quartiles of hemostatic factors.
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