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4. Rationale: A number of studies have suggested that the metabolic syndrome may 

contribute to the pathogenesis of venous thromboembolism, but this association remains 



 

 

uncertain. In particular, prospective cohort studies have suggested that abdominal 

obesity, a major component of the metabolic syndrome, but not the syndrome itself, is 

independently associated with venous thromboembolism. Furthermore, a gender specific 

effect was hypothesized  

 

 

5. Main Hypothesis/Study Questions: By separately combining the data of case 

control studies and of prospective cohort studies in a patient-level meta-analysis, we aim 

to assess whether this association is attributable to the metabolic syndrome or to 

abdominal obesity alone, with no additional contribution by the other components, and 

whether this association is gender specific. 

 

 

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).  
 
We aim to perform a patient-level meta-analysis of case-control studies and of 
prospective cohort studies that evaluated the role of the metabolic syndrome in patients 
with unprovoked VTE. 
Using data from LITE (ARIC + CHS) and another prospective study about VTE, we will 
conduct a meta-analysis of metabolic syndrome and VTE.   
 
Study population:  LITE study population includes 5,888 CHS adults and 15,792 ARIC 
adults.   
 
Exclusion criteria: Of the 15,792 ARIC participants and 5,888 CHS participants, we 
excluded from the analyses those with a history of VTE before baseline (n=477), who 
used warfarin at baseline (n=185), or who developed cancer-related VTE during follow-
up (n=125).  We further excluded 933 individuals with non-fasting blood specimens and 
other missing data. Seventy-two individuals were excluded because they were not white 
or African American, leaving 20,374, including 11,429 women and 8,945 men.    
 
Request the following variables: 

1. Age (at baseline) 
2. Sex 
3. Ethnicity  (Caucasian/African American) 
4. Blood pressure at baseline 
5. diagnosis of hypertension (1/0); anti-hypertensive treatment (1/0) [at baseline] 
6. BMI (baseline) 
7. Waist circumference (baseline)  
8. Glycemic levels: baseline fasting glucose levels;  
9. drug therapy for diabetes (1/0)  
10. Diabetes status (yes/no) 
11. Total cholesterol,  
12. HDL cholesterol,  
13. LDL cholesterol,  
14. triglycerides levels;  



 

 

15. drug therapy with statins or fibrates (1/0) at baseline 
16. Active smoking (1/0) (current, former, never at baseline) 
17. Hormonal therapy, women (1/0) (yes, no at baseline)  
18. Risk factors at the time of VTE if available: recent surgery (1/0), trauma (1/0), 

hospitalization (1/0) 
19. Antiplatelet therapy at the time of VTE (1/0)   
20. Anticoagulant therapy at the time of VTE (1/0) 
21. Site of VTE (PE-DVT) 
22. Death (1/0)  
23. Date of death 
24. Major arterial events prior to VTE  (CVD, CHD, CABG, PTCA, stroke) 
25. VTE – secondary, idiopathic 
26. VTE – cancer/non-cancer events 
27. Previous VTE  (yes/no) 
28. Follow-up Time to VTE event 

 
After the completion of the individual patient level meta-analysis of the four identified 
case-control studies (methods available upon request), we propose to conduct an 
individual patient level meta-analysis of the two identified prospective studies (LITE, 
Norwegian cohort). The analysis plan is the following: we will use Kaplan-Meier analysis 
to calculate the cumulative incidence of venous thromboembolism, with associated 95% 
confidence intervals. Follow-up will be calculated as time from baseline to time when one 
of the following events occurred: the patient developed a venous thromboembolism, the 
patient died from another cause, or last follow up of the study occurred. We will calculate 
hazard ratios and 95% confidence intervals for venous thromboembolism in patients with 
compared with patients without metabolic syndrome by using multivariable Cox 
regression. We will allow for across study heterogeneity by initially running a Cox model 
with random effect (“shared frailty” γ distributed) for the study variable. If we will find no 
significant variance of γ distribution, we will use a study stratified Cox model under the 
fixed effect assumption. Other variables a priori defined in the regression model were 
age, BMI, sex, as potential confounding variables. We will handle patient’s age as a 
continuous variable. Obesity will be categorized as a dichotomous variable using the 
ethnic specific definitions previously reported. We will retain all variables if P was less 
than 0.10 or if they significantly affected the regression coefficients of other variables. 
We will assess the proportional hazards assumption by analysis of Schoenfeld residuals. 
The analysis will be subsequently performed including all previous variables and the 
individual components of the metabolic syndrome in the place of the metabolic 
syndrome.   
Hazard regression models will be used to investigate the impact of increasing number of 
individual components of the metabolic syndrome on the risk of VTE, and to explore the 
influence of abdominal obesity on this relationship. Subjects with no components of the 
metabolic syndrome will used as a reference population, and the analyses will be carried 
out in three different models of the metabolic syndrome: (i) HRs by increasing number of 
individual components for our original definition of the syndrome; (ii) HRs by increasing 
number of components in a modified model including abdominal obesity as a mandatory 
criterion of the metabolic syndrome; and (iii) HRs by increasing number of components 
in a modified model excluding abdominal obesity as a criterion for the metabolic 
syndrome. 

 

All the analyses were performed using Minitab and SPSS 18 (SPSS Inc., Chicago, IL, 

USA). 



 

 

Summary/conclusion:  The results of two patient-level meta-analyses, one of case-
control studies and one of prospective cohort studies, will allow use to better explore the 
role of the metabolic syndrome as an independent risk factor for VTE and to assess this 
potential association between the metabolic syndrome and, in particular, unprovoked 
VTE in different patients subgroups. Furthermore, the central role of increased waist 
circumference will be separately evaluated in the two meta-analyses. We expect to have 
additional evidences on the role of cardiovascular risk factors on the risk of VTE, on their 
additive effects, and, last but not least, on the role of waist circumference as a risk factor 
for VTE in comparison to obesity defined by the body mass index.  
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