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4. Rationale:  

 

Diabetes has been proposed as a risk factor for VTE, the theoretical mechanism being 

that hyperglycemia contributes to elevated coagulation factors and impaired 

fibrinolysis.
1,2

 Indeed, laboratory evidence suggests that high glucose levels 1) increase 

oxidative stress, which in turn increases gene transcription of coagulation factors; 2) 

degrade the glycocalyx layer of the endothelial wall, which releases coagulation factors; 

and 3) increase glycation of proteins involved in coagulation and fibrinolysis, shifting 

their activity towards a procoagulant state.
1
 However, reported associations of diabetes 

with VTE are inconsistent,
3–23

 and more than half of prior investigations did not adjust 

for adiposity - an important confounding variable - hampering interpretation. A previous 

systematic review and meta-analysis
24

 estimated a 40% increased risk of VTE for persons 

with diabetes compared to persons without diabetes. However, the meta-analysis was 

based on crude results; therefore, the reported association is likely confounded by age, 



adiposity, and other confounders. Our systematic review and meta-analysis will attempt 

to clarify the diabetes-VTE association by obtaining adequately adjusted point estimates 

and including recent literature. 

 

5. Main Hypothesis/Study Questions: 

 

Perform a literature-based systematic review and meta-analysis, including ARIC data, to 

characterize the risk relation between diabetes mellitus and VTE. ARIC data on diabetes 

and incident VTE will qualify as unpublished data.  

 

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 group: ARIC baseline.  Exclude those with prior VTE history or on 

anticoagulation. 

 

Events: Incident VTEs after baseline. 

 

Exposure: Diabetes assessed at visit 1.   

 

Variables to be used: diabetes status at baseline, baseline venous thromboembolism 

status, anticoagulant use at baseline, incident venous thromboembolism, time to venous 

thromboembolism, age, and BMI status of participants. We will also use variables 

indicating race, sex, hormone therapy use, and smoking status.  

 

Exclusions: We will exclude individuals from analyses if they had a history of VTE or 

anticoagulant use at baseline, or had missing data on any variable included in the 

analysis. 

 

Brief analysis plan and methods: We will follow the Meta-analysis of Observational 

Studies in Epidemiology (MOOSE)
25

 guidelines for reporting of systematic reviews. 

ARIC data on the diabetes-VTE association would be considered unpublished data for the 

manuscript.  

 

Using Cox regression, we would like to obtain a hazard ratio (95% confidence interval) 

for the association of diabetes with VTE in the ARIC study, adjusted for (at a minimum) 

age and BMI. We may want an estimate adjusted for age, BMI, race, sex, hormone 

therapy use, and smoking status as well. 
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Manuscript proposals 1992, 2338, and 1617. Of note, the diabetes-VTE association has 

been published previously, making this a non-controversial topic. However, now that 

follow-up for incident VTE is available through 2011, unpublished data exists. 
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