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3. Timeline:  start Summer 2013 

 

4. Rationale:  

 

Clinical dogma suggests chronic liver disease carries a high risk of hemorrhage.  However, 

recent evidence suggests that decreased plasma coagulation factors are balanced by 

decreased anticoagulant factors to offset bleeding.
1
  In fact, case reports indicate that 

cirrhosis patients often get VTE and therefore have a thrombogenic diathesis,
2,3

 and a large 

case-control administrative database study in Denmark showed a 2-fold elevated VTE risk 

for both cirrhosis and non-cirrhotic liver disease.
4
  Another recent BMI-matched clinical 

case-control study linked nonalcoholic fatty liver disease with 2-fold odds of VTE.
5
  

NHANES indicates that elevated liver enzymes are highly prevalent [ALT, 10%; AST, 16%; 

GGT, 9%].
6
  Thus, liver dysfunction could be a VTE risk factor in the general population, but 

solid epidemiologic data are lacking. 

 

In February 2012, the ARIC chemistry laboratory (University of Minnesota) began 

measuring liver enzymes in stored serum on the entire ARIC cohort examined in Visit 2 

(1990-92).  Thus, Visit 2 measurements on approximately 14,000 of the 15,792 original 

ARIC participants will be available for serum GGT, ALT, AST.   

 

5. Main Hypothesis/Study Questions: 



 

Liver markers are associated positively with VTE incidence. 

 

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). 

 

Design: cohort 

Endpoint: VTE incidence 

Exposure: visit 2 Measures of liver dysfunction (serum GGT, ALT, AST) 

 

Exclusions: VTE prior to visit 2, anticoagulant use, missing liver enzymes. For analyses 

using thrombophilia SNPs, we will also exclude on no DNA use or missing data. 

 

Main covariates: visit 2 age, race, sex, HRT, BMI, diabetes, eGFR. 

 

Analysis: The prospective cohort analysis for liver markers will involve 14,000 ARIC 

participants followed from 1990-92 through 2011 and approximately 622 VTE events.  

Expected variances are 10-15% for elevated liver enzymes, but these markers will also be 

analyzed as continuous variables.  Analyses will be performed using proportional hazards 

modeling as in previous LITE publications.  Most relevant confounding variables have been 

measured.  At alpha = 0.05, in ARIC alone we should have 80% power to detect HRs of 3.06, 

2.23, 1.67, 1.45, 1.32, and 1.26 for prevalences of 1%, 2%, 5%, 10%, 20%, and 38%, 

respectively.  Thus, we can reasonably detect moderate associations for liver dysfunction. 

 

A supplemental analysis will look at liver dysfunction associations with VTE in relation to 

people with thrombophilia SNPs or not. 

 

Another supplemental analysis may examine coagulation factors as mediators, using LITE’s 

previous nested case-control sample.  However, the visit dates for liver enzymes and 

coagulation factors do not match exactly. 
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