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4. Rationale:  
 Traditionally, atherosclerotic arterial disease and venous thrombosis were considered to 
occur in patient populations with distinctly different risk factors. However, in as many as one-
third of patients with venous thromboembolism, the precipitating cause is unknown. In addition, 
many investigations have demonstrated that atherosclerosis is associated with activation of the 
coagulation system, leading to the question of whether this clotting propensity could be a 
contributing factor in the development of venous thromboembolic disease.  
 Venous thromboembolic disease results from activation of the coagulation system so that 
the homeostatic balance between bleeding and clotting is disrupted in favor of pathologic 
thrombosis. Similarly, atherosclerotic arteries display coagulation system activation. Stimulation 
of platelets and hemostatic factors in atherosclerotic arteries creates a procoagulant environment 
with a principal component of atherosclerotic ischemia being clot formation at the site of the 
atherosclerotic plaque. Several studies have demonstrated this hemostatic marker elevation in 
individuals with coronary heart disease. Fibrinogen, von Willebrand factor antigen, tissue 
plasminogen activator antigen, and factor VII activity were all elevated in subjects with a history 
of ischemic coronary heart disease and predicted an increased risk of future cardiac and cerebral 
events (1,2,3,4). Moreover, subjects with peripheral arterial disease demonstrated elevated 
fibrinogen and D-dimer levels (5,6,7). 



 It is possible that this atherosclerosis associated coagulation activation acts systemically to 
promote clot formation in the venous circulation. Data obtained from studies exploring a possible 
link between atherosclerosis and venous thrombosis suggests that both entities are likely to occur 
in the same individual. Libertiny and Hands found that subjects suffering from symptomatic 
peripheral arterial disease with a decreased ankle-brachial index had an increased risk of venous 
thrombotic events (8). Prandoni et al reported that subjects with a history of venous thrombosis 
had a higher prevalence of carotid plaques (9). However, despite the fact that both disease 
processes display coagulation activation, there is little investigation into this connection. 
 The ARIC cohort and the LITE ancillary contain ample data to explore this subject. 
Analysis of both carotid intima-media thickness and ankle-brachial index in relation to venous 
thrombosis rates could contribute valuable insight into this question and provide a direction for 
further investigation into this largely unexplored subject. 
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5. Main Hypothesis/Study Questions: 

1. To determine whether decreased ABI (<.90 in males, <.85 in females) is associated with 
increased incidence of venous thrombosis. 

2. To determine whether increased carotid intima-media thickness is associated with 
increased incidence of venous thrombosis. 

 
6. Data (variables, time window, source, inclusions/exclusions): 
 
Inclusion: For both hypotheses, the full ARIC dataset will be used. 
 



Exclusion: Participants with a history of prevalent CHD, stroke, DVT, or PE at baseline, subjects 
on warfarin at baseline, subjects with incident secondary VTE 
 
Analysis: The primary measure of association will be the hazard ratio for the diagnosis of venous 
thromboembolism.  Routine proportional hazards will be used for both hypotheses, with and 
without covariates. 

• Independent variables: baseline ABI, IMT  
• Dependent variable: incidence of VTE, subclassified as idiopathic (n=85 at present but 

will be approximately 150 after inclusion of new cases) 
  
Covariates: Age, gender, race, BMI, diabetes mellitus, hormone replacement therapy (as a time-
dependent covariate)  
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10. What are the most related manuscript proposals in ARIC (authors are encouraged to 

contact lead authors of these proposals for comments on the new proposal or                  
collaboration)?       
 none 
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