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10.

Introduction/background:

D-dimer is elevated during acute venous thrombosis because it is a marker of fibrin
formation and reactive fibrinolysis. In this setting, as a clinical test, a low D-dimer
concentration may be used as a screening test for exclusion of thrombosis. However, among
healthy individuals, there is significant between-person variability of D-dimer, and there are
no prospective studies relating D-dimer concentration to the incidence of future venous
thrombosis. Higher D-dimer is known to be associated with the risk of future myocardial

infarction in the ARIC and CHS studies, as well as others 1-3. In this context, D-dimer may
represent the summation of procoagulant balance, the extent of subclinical atherosclerosis,
the stability of subclinical atherosclerosis, or the presence of underlying unknown
coagulation disorders that predispose to coronary thrombosis.

Our understanding of the genetic basis for venous thrombosis has expanded rapidly over the

past ten years 4. However, among those with venous thrombosis and a positive family
history, about 40% have undefined disorders. Further, among asymptomatic persons with
known genetic traits that predispose to venous thrombosis, such as factor V Leiden, the
absolute risk of thrombosis is relatively low, and the ability to select those at higher risk is
limited. As a marker of ongoing fibrin formation, D-dimer may be a potential marker both
for the presence of unknown genetic traits, or as a modifier of the risk of thrombosis among
those with known genetic traits, such as factor V Leiden.

Using a seminal retrospective case control study, the Leiden Thrombophilia Study 2, we
recently discovered a potentially important relationship between elevated D-dimer and the

risk of venous thrombosis 6. In this study, including 474 cases of deep vein thrombosis and
474 controls, D-dimer above the 70" percentile of the population distribution was associated
with a 2.5-fold increased risk of thrombosis. This was independent of other risk factors for
thrombosis, including the genetic factors, factor VV Leiden and prothrombin 20210A, as well
as the presumed genetic traits of elevated factor VIII or factor 1X. Moreover, the joint
presence of factor V Leiden or prothrombin 20210A with D-dimer above the 70" percentile
conferred supra-additive risks of thrombosis, suggesting the possibility that D-dimer may
have clinical utility in these two populations, in particular. Because the Leiden study is a
retrospective study, these data require urgent confirmation. The LITE study is the largest
population-derived prospective study of risk factors for venous thrombosis, and offers the
optimal setting in which to address this finding further.

The aim of this paper is to study the prospective association of elevated D-dimer with
incidence of venous thrombosis in the LITE ancillary study.

11. Hypotheses:

1. Elevated D-dimer will be a risk factor for venous thrombosis (deep vein thrombosis
or pulmonary embolus) in the LITE ancillary study.



2. This association will be independent of other risk factors for venous thrombosis
(age, sex, ethnic group, obesity).

3. This association will be present among those with and without hemostatic risk
factors for thrombosis (factor V Leiden, prothrombin 20210A, elevated factor
VIlIc). The relationship of the joint presence of elevated D-dimer and any of these
factors with venous thrombosis will be supra-additive.

12. Analysis plan and methods:

Subjects
LITE nested case control study participants. Assessment of incident VTE.

Variables to be used:
LITE database; variables above.

Statistical analysis

The association of D-dimer with demographic factors and venous thrombosis risk factors
will be analyzed among controls using ANOVA, t-tests, or linear regression, as appropriate.
Logistic regression will be used to analyze the association of D-dimer with venous thrombosis,
assessing D-dimer both as a continuous term and in quintiles of the population distribution.
Adjustment will be made for age, sex, ethnic group (black, white), then for body mass index.
Further adjustment will be made for the hemostatic risk factors (factor VV Leiden, prothrombin
20210A, and elevated factor VIII). Stratified models will be run based on presence or absence
(individually and together) of these hemostatic factors, as well as based on presence of DVT vs PE,
cohort membership (CHS or ARIC), ethnic group, and idiopathic thrombosis vs venous thrombosis
associated with either temporary risk factors or cancer.

13.  Summary/conclusion:
This study aims to establish the association between elevated D-dimer and venous
thrombosis in a prospective study.
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