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Background: 
Classical routine clotting assays are not suited to detect patients at risk to develop venous thromboembolism (VTE) or atherothrombotic events (ATE). 
Besides specific deficiencies or mutations in anticoagulatory factors, many clotting, fibrinolytic and inflammatory parameters have been tested to separate 
groups with higher thrombotic tendency. In fact some parameters (D-Dimer, fibrinogen, FVIII) characterized patients with higher risk for VTE. Even less 
promising were attempts to find predictive parameters for ATE.

Aim: 
It was the aim to evaluate a global assay based on thrombin generation to separate groups of patients with higher tendency for VTE or ATE.
The underlying hypothesis was circulating microparticles would be detectable by increased thrombin generation and such circulating microparticles would 
influence thrombus generation.

Method

Conclusion

Results

TECHNOTHROMBIN® TGA is a thrombin generation assay (TGA) based on monitoring the formation of thrombin by means of a fluorigenic substrate 
(ZGGR-AMC). Activation of the coagulation cascade is achieved by a mixture of tissue factor and phospholipids (= TGA reagent).

For testing samples from patients with VTE  platelet poor plasma and TGA reagent C Low (71.6pM tissue factor 
and low concentration of phospholipids PC/PS) was used.

For testing microparticles from whole blood no phospholipids activator and microparticles free plasma was used. 
Microparticles were prepared by differential centrifugation. Purified microparticles were diluted in microparticles 
free plasma. Microparticles were characterized by Annexin V binding in FACS analysis.

The maximum amount of thrombin generated (measured as peak thrombin in the TECHNOTHROMBIN® TGA ) could be a suitable 
parameter for differentiation of low risk  and high risk patients with recurrent VTE.

Circulating Microparticles induce a TGA activity and might contribute to increased thrombin generation as measured in this assay.

Thrombin Generation can be measured in blood derived and in individual cell derived microparticles.
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By measuring thrombin generation (peak thrombin)  in samples of >900 patients collected after withdrawal of oral anticoagulants two groups with high and 
low risk of recurrent VTE could clearly be differentiated
(Fig. 1. and Fig. 2. from AUREC STUDY TECHNOTHROMBIN® TGA  P. Kyrle, Vienna Oral 65 GTH 2006)

Fig. 1
Fig. 2
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Fig. 4 Thrombin generated by 105 Micro particles in Micro particle free plasmaFig. 3 Circulating Micro particles: 929 to 2443/ml Cellular Origin of Micro particles

Probability of recurrent VTE Relative Risk of Recurrence (TGA RC Low)


