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3. Timeline:  6 months. 
 
4. Rationale:  
 

 Venous thromboembolism (VTE) is a common cardiovascular disease that is 
intimately tied to the coagulation-anticoagulation system.  

 



As reviewed by Lowe [1], most epidemiologic information on levels of coagulation 
factors and VTE risk has come from the Leiden Thrombophilia Study (LETS), a 
case–control study.  LETS has reported increased risk of VTE in persons in the upper 
parts of the population distributions of factor IX [2,3]; factor X [4] and factor XI [5]; 
but not factor XII [6].  An inverse association of VTE with factor XIII (activity and 
the Val 34 Leu polymorphism) has been reported [7].  As expected from the 
associations of intrinsic system factors, such as factors VIII and IX, with VTE, and 
with the APTT in population studies [8], a shortened APTT has also been associated 
with risk of VTE [9].  The ECAT-DVT study of postoperative asymptomatic DVT 
showed associations with APTT and factor VIII, but not with fibrinogen or factors 
VII, IX or VWF [10]. 
 
It is important to confirm these results in prospective studies. The Vermont lab 
recently measured factors IX through XIII in LITE study nested case control sample.  
We will be the first prospective study to thoroughly address these associations. 

 
5. Main Hypothesis/Study Questions: 
 

Coagulation factors IX, X, XI, and XII are associated positively and factor XIII 
negatively with risk of VTE. 

 
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:  factors IX through XIII. 
Dependent variable:  VTE case status. 
Covariates:  Matching variables (age, race, sex, study), other VTE risk factors (factor 
VIII, BMI, diabetes, D-dimer, factor V Leiden). 
 
We will first examine in the controls the correlation among the independent 
variables and between the independent variables and the covariates.  We will group 
factor levels into quintiles and perform unconditional logistic regression to calculate 
odds ratios.  Associations at extreme values will also be assessed. Models will 
examine each factor separately, adding covariates in successive models based on 
hypothesized causal paths.  The independence of each coagulation factor in a single 
model also will be considered, as will the number of elevated factors.  In our typical 
fashion, we will repeat analyses for VTE case group subsets (ARIC vs CHS, 
idiopathic vs secondary, incident vs recurrent).  We also will explore potential effect 
modification with covariates, primarily by stratification, and in particular for obesity 
and elevated D-dimer. 
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