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INTRODUCTION 

eep venous thrombosis (DVT) and pulmonary embolism 
(PE) remain significant problems in health care today 

(Wakefield et al., 2008).  Despite significant knowledge of risk 
factors, such as surgery, trauma, neurologic disability, cancer, 
hospitalization for medical illness, oral contraceptives, 
pregnancy and the puerperium, annual death rates from venous 
thromboembolism (VTE) remain high and VTE is likely the 
most common cause of preventable death in hospitalized 
patients (Cushman, 2007  ).   

Diagnosis of DVT is based upon clinical suspicion in 
patients at risk and confirmatory duplex ultrasound imaging of 
the deep venous system of the affected extremity. Currently, no 
single blood test exists alone to diagnose DVT and the most 
widely used test, D-dimer, is useful to exclude the diagnosis of 
DVT due to its high sensitivity, but cannot establish the 
diagnosis due to its poor specificity; therefore, duplex 
ultrasound and venography remain the gold standards for 
diagnosis. Unfortunately, duplex ultrasound may not be readily 
available during off-hours making the availability of plasma 
markers for DVT more desirable (Qaseem et al., 2007). 

The cell adhesion molecule P-selectin was recently 
identified as risk factor for VTE. It is found in the α-granules 
of platelets and the Weibel-Palade bodies of endothelial cells. 

D 
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Mounting evidence suggests P-selectin to be an important 
molecule in hemostasis and thrombosis. The P-selectin 
glycoprotein receptor, PSGL-1, is also expressed on platelets 
and mediates platelet-endothelium interaction and supports 
fibrin formation and thrombus growth. Furthermore, the 
interaction of P-selectin and its receptor leads to several 
mechanisms that induce a  procoagulant state by triggering the 
generation of procoagulantmicroparticles from leucocytes, 
upregulating the expression of  tissue factor on monocytes and 
inducing phosphatidyl serine exposure and an increased  
surface-dependent thrombin generation on monocytes 
(Pabinger and Ay, 2009). 

Microparticles are small fragments of cell membrane 
shed from platelets, leucocytes and endothelial cells, less than 
1 micron in size, which circulate within the vascular system 
(Rectenwald et al., 2005). Recently, it was reported that tissue 
factor circulates on certain cell-derived microparticles, and 
PSGL-1–expressing microparticles are delivered to the 
developing platelet thrombus via interaction of PSGL-1 with P-
selectin on activated platelets (Furie, 2009). 

D-dimer is a fibrin degradation product, a small protein 
fragment present in the blood after a blood clot is degraded by 
fibrinolysis. It is so named because it contains two cross-linked 
D fragments of the fibrinogen protein (Adam et al., 2009). 
Although D-dimer, the most widely-used biomarker for VTE, 


