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3. Timeline: 

April-July 2014: data retrieval and analysis of individual studies. 

August-September 2014: drafting the meta-analysis 

October 2014: submission to a journal 

 

4. Rationale:  

Venous thromboembolism (VTE) is a substantial public health concern. Data 

from the United States shows that annually 60.000-100.000 individuals die from VTE, 

and that among VTE-survivors 50% have long-term complications.
1
 Only about 50% of 

the VTE cases occur in individuals with established risk factors.
2
 Established acquired 

risk factors for VTE include immobilization, surgery, major trauma, pregnancy, 

puerperium, malignancy, hormonal replacement therapy or oral contraceptives and long 

distance travel (i.e., >4 hours).
3
 VTE that occurs within 3 months from the mentioned 

acquired risk factors is considered provoked or secondary VTE. In absence of these risk 

factors VTE is considered unprovoked. In contrast, it is widely acknowledged that arterial 

thromboembolism (ATE), comprising coronary heart disease, stroke or transient cerebral 

ischaemic attack, and peripheral artery disease is secondary to atherosclerosis, which is 

caused by various traditional cardiovascular risk factors, such as hypertension, 

hyperlipidemia, diabetes, smoking, and obesity.
4
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 Thromboembolic diseases of venous and arterial systems have been viewed as 

two different diseases with distinct risk factors.
5
 This notion was challenged in the last 

decade since an increased incidence of ATE had been observed in subjects with VTE, 

especially in subjects with unprovoked VTE.
5
 Moreover, various studies reported an 

association of classic atherosclerosis risk factors (i.e., hypertension, hyperlipidemia, 

diabetes, obesity, and smoking) with VTE, though results are inconsistent. In 2008 a 

meta-analysis showed positive associations for hypertension, diabetes, hyperlipidemia 

and smoking with VTE incidence.
6
 However, most of the studies included in that meta-

analysis were case-control studies, and in the cohort studies no age adjustment was 

performed. Hence, the results of this meta-analysis may be unreliable.
6
 Compared to 

cohort studies, case-control studies are more prone to bias and miss temporal dimensions.  

In cohort studies exposure is identified before the outcome, therefore the temporal 

framework allows better potential to assess causality, so may provide stronger scientific 

evidence. In current proposal we are planning a meta-analysis of community-based 

prospective cohort studies in which traditional cardiovascular risk factors and VTE 

events are ascertained and adjudicated. 

 

5. Main Hypothesis/Study Questions: 

Except gender, older age and obesity, which are well-established risk factors for 

VTE, other traditional cardiovascular risk factors (i.e., hypertension, hyperlipidemia, 

smoking, and diabetes) do not predispose to VTE. 

 

6. Design and analysis: 

 

Data: 

A total of 7 community-based cohorts from the United States and Europe will be 

included. Brief information on the sample-size, number of events, baseline year(s) and 

region is provided in the Table below. As shown in the last column, all of these studies 

have already published on the association of the traditional cardiovascular risk factors 

with VTE with some inconsistencies across studies. 

Cohort* Region Baseline 

Year 

Number of 

participants 

Number of 

VTEs 

Reference 

ARIC USA 1987-89 15,792 516 
7, 8

 

CCHS Denmark 1976 18,954 969 
9
 

CHS USA 1989 5,888 210 
7
 

HUNT2 Norway 1995-1997 64,793 509 
10

 

PREVEND Netherlands 1997-98 8,592 129 
11

 

REGARDS USA 2003-07 29,556 268 
12

 

Tromsø Norway 1994-95 29,974 540 
13

 

Total   173,549 3,141  

ARIC denotes the Atherosclerosis Risk in Communities Study Study; CCHS, the 

Copenhagen City Heart study; CHS, the Cardiovascular Health Study; HUNT2, the 

second Nord-Trøndelag Health Study; PREVEND, the Prevention of REnal and Vascular 

ENd-stage Disease; REGARDS, the Reasons for Geographic and Racial Differences in 

Stroke; Tromsø, the Tromsø study. 

*Depending on the missing data, the final numbers from each study may deviate slightly.  



Outcome Variable:  VTE (provoked and unprovoked), deep-vein thrombosis, and 

pulmonary embolism. The classifications of provoked versus unprovoked VTE are 

largely similar across studies with only minor inconsistencies. When possible the same 

definitions of provoked and unprovoked VTE will be used across all studies. 

 

Baseline variables of interest:   

 Age, gender, race, hypertension status (systolic and diastolic blood pressure); 

hyperlipidemia status (total cholesterol, LDL, HDL and triglycerides levels, and statin 

use); diabetes status (fasting glucose levels); obesity (waist circumference, body mass 

index [length, weight]), smoking status (current, former) and history of cardiovascular 

disease at baseline (i.e., peripheral artery disease, myocardial infarction/revascularization 

or stroke). 

 

Brief analysis plan and methods:    

a. Since not all studies will be providing individual participant level data (IPD), each 

study will be first analyzed separately using a centrally developed STATA code. 

Studies that provide IPD to the writing chair (Dr. Mahmoodi), which will include the 

ARIC study, this part of the analysis will be performed by the writing chair. For other 

studies such as the REGARDS and CCHS studies the representing co-authors of these 

studies will be running the same code and will be sharing only the obtained estimates 

with the writing chair. Definitions and cut-off values will be harmonized across all 

studies. Associations of each cardiovascular risk factor with VTE will be explored 

univariately, adjusted for age, race and sex, and fully adjusted (including all 

traditional cardiovascular risk factors in the same model). Estimates will be presented 

for overall VTE and separately for pulmonary embolism, deep-vein thrombosis, 

unprovoked and provoked VTE. Cox proportional hazard models will be used to 

calculate hazard ratios and 95% confidence intervals, and for continuous variable the 

associations will also be graphically depicted by using restricted cubic splines.  

b. The obtained estimates from each cohort will then be meta-analyzed using random-

effect meta-analysis to obtain the overall pooled estimates of the seven studies. 

Previously, this approach of aggregated meta-analysis using the same definitions with 

centrally developed code showed similar properties as compared to pooled analysis of 

individual participant level data.
14

 The main difference was somewhat wider 

confidence intervals with the aggregated two-stage method.  

 

Summary/conclusion: 

Meta-analysis of the proposed well-designed prospective cohort studies may provide 

conclusive evidence on the association of traditional cardiovascular risk factors with 

VTE. Depending on the results of the meta-analysis, findings may inform the design of 

clinical trials or result in re-allocation of research resources to other more promising 

areas of VTE research.  
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