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4. Rationale:  
The pathophysiology for the majority of ischemic strokes can be identified as 
cardioembolic, large vessel thromboembolism, small vessel occlusive disease or other 
unusual mechanisms. However, for 30-40% of patients, the pathophysiology remains 
undetermined.1-3 Among the multiple possible pathologies that have been considered as 
an explanation for cryptogenic stroke, hypercoagulability either alone or in combination 
with other risk factors is the prime suspect. Multiple acquired or hereditary 
hypercoagulabilities have been identified in patients with cryptogenic stroke in case 



studies but because of the rarity of these conditions the causal relationship is still 
unproven.   
 
Furthermore, usual levels of hemostatic factors even if not in the hypercoagulable range, 
may contribute to increased cerebral thrombosis.  Although some large trials or nested 
case-control studies are available for common hypercoagulable conditions,4, 5 only a few 
retrospective case-control studies have investigated coagulation factor levels in patients 
with ischemic stroke compared to control patients.6, 7 The ARIC cohort provides a unique 
opportunity to examine this hypothesis using the blood samples collected in 1992 in a 
nested case-control design. We propose to study the association of levels of coagulation 
factors with risk of stroke.   
 
5. Main Hypothesis/Study Questions:  
Primary: Increased levels of natural procoagulant factors is associated with increased risk 
of ischemic stroke   
  
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). 
Study design: Nested case-cohort.  
Inclusion criteria: 

1. In nested case-cohort sample, with coagulation factors clotting levels available. 
This includes factor II, V, X, IX, XI, XII, and plasminogen 

Exclusion criteria: 
1. Previous history of stroke on baseline examination 
2. History of stroke before the collection of samples for clotting factor levels 

Outcome: 
1. Ischemic stroke defined as definite or probable ischemic stroke  

Independent Variables of Interest  
 Variable 

1. Factor-II 
2. Factor-V 
3. Factor-X 
4. Factor-IX 
5. Factor-XI 
6. Factor-XII 
7. Plasminogen 
8. Alpha-2 antiplasmin 

 
Other Variables 

 Variable ARIC variable Visit Usage 
9. Age  1 Continuous 
10. Gender GENDER 1 Dichotomous 
11. Race RACEGRP 1 Categorical: White, African 

American, Others 
12. Hypertension HYPERT05 1 Dichotomous 
13. Diabetes DIABTS02 1 Dichotomous 
14. Body Mass Index BMI01 1 Continuous 



15. Smoking status CIGT01 1 Categorical: Current, Former, Never 
(‘never’ to include unknown or 
missing) 

16. LDL cholesterol LDL02 1 Categorical (<100, 100-129, 130+) 
Analysis 

1. If normal values for the pro-coagulant factor levels are not well define in 
literature then quartiles or quintiles will be used for categorization 

2. Univariate analysis between clotting factors (variables of interest 1-15) and 
cardiovascular risk factors will be performed 

3. Cox-regression analysis for each independent variable in relation to outcome  
a. adjusted for age, gender, race, hypertension, diabetes, body mass index, 

smoking status and LDL cholesterol and  
b. weighted for sampling fractions and accounting for the nested case-cohort 

design using Barlow’s method 
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