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4. Rationale:   
 
It is well established that chronic kidney disease (CKD) increases the risk of 
cardiovascular morbidity and mortality. Whether CKD also increases the risk of deep 
vein thrombosis (DVT) and pulmonary embolism (PE), collectively referred as venous 
thromboembolism (VTE), is largely unknown. Studies that examined this relationship 
have reported results from data derived from either autopsy series of VTE in patients with 



end stage renal disease (ESRD)1, 2 or highly selective populations such as dialysis 
dependent and kidney transplant patients.3, 4 For example, combining data from the US 
Renal Data System record in 1996 and the National Center for Health Statistics, Tveit et 
al reported that the incidence of PE after 1 year follow-up was about 149.9 per 100,000 
dialysis dependent ESRD patients compared with an expected rate of 24.6 per 100,000 
persons in the US population, with an age adjusted incidence ratio of 2.34.3 Similarly, 
Abbott et al published a study of 28,924 Medicare kidney transplant patients in which 
those with estimated glomerular filtration rate (eGFR) < 30 ml/min/1.73 m2 was 
associated with a two fold higher risk for VTE at one year after kidney transplantation 
compared to those with eGFR > 30 ml/min/1.73 m2.4 
 
While there is some evidence that suggest an increased risk for VTE in patients with 
ESRD and kidney transplant, and some evidence to support that this risk is associated 
with the level of kidney function, there have been no studies evaluating VTE risk in non-
transplant, non-dialysis dependent CKD patients. Hence, data from the general 
population is needed to evaluate CKD as an independent risk factor for VTE. If an 
association is found, reduced renal function should be considered for further study as an 
etiologic factor in thrombotic events.  
 
5. Main Hypothesis/Study Questions: 
 
Main Hypothesis: This proposed study aims to test the hypothesis that risk of VTE is 
inversely related to eGFR.   
 
Other study questions: We would evaluate the association of CKD and VTE stratified by 
cause of VTE (idiopathic vs secondary), study (ARIC vs CHS), sex, race, and obesity. 
We would also like to use cystatin C (available in CHS only), which is a novel measure 
of kidney function, as an exposure variable. 
 
6. Data (variables, time window, source, inclusions/exclusions): 
 
Exposure variables: eGFR, calculated by using the equation from the Modification of 
Diet in Renal Disease (MDRD) Study (eGFR > 90, 60-89, 30-59, and 15-29 
ml/min/1.73m2)5 or abnormal cystatin C (> 1mg/L). 
 
Outcome variable:  First VTE events 
 
Covariates (available in LITE): age, sex, race, study, diabetes, body mass index, factor 
VII, factor VIII, fibrinogen, lipoprotein(a).  
Covariates (available in only CHS): albuminuria, CRP, and IL-6. 
 
Inclusions/exclusions:  
Inclusions: participants with baseline serum creatinine 
Exclusions: participants with eGFR < 15 ml/min/1.73m2 or history of renal dialysis. 
 
Statistical Analysis 



 
LITE data, a CHS -ARIC merged database, with comparable baseline data. 
1) Crude incident VTE rate using person-time methods. Start time is baseline of the 
study.  End time is event, loss-to-follow up, Dec 31, 2001, or censoring. 
2) Kaplan-Meier curves describe probability of remaining free of VTE over follow-up 
time.     
3) Cox regression analyses to calculate relative risks and 95% confidence intervals for 
VTE event.  
4) Spline regression to describe predicted log hazard ratios as a function of eGFR. 
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