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Rationale

• Patients with high titer Factor VIII inhibitors depend on 

FVIII-inhibitor-bypassing-agents for controlling bleeding

events. 

• Standard clotting assays are not able to monitor the in-

vivo activity of FEIBA. 

• Thrombin generation assay (TGA) for Monitoring of 

FEIBA (Varadi, JTH 2003; Dargaud, Haemophilia 2005)



Aim of the Study

• Haemophilia A und FVIII-Inhibitors

• Perioperative Therapy

� Use of TGA for monitoring of

� dose of  FEIBA

� duration of FEIBA efficacy

� influence of heparin



Methods

Patients included in the study

• Two boys (age 6.5 and 5 years) with Haemophilia A 
and high-titer FVIII inhibitors

• surgery: peripheral arterial-venous shunts

• FEIBA pre-OP:100 U/kg, post-OP: 50 U/kg every 12 h

• Heparin: post-OP 5 U/kg/hr for 3 days

• Plasma samples before and after FEIBA (30min, 8h, 

12h)



Methods

Thrombin Generation Assay

Principle : Plasma + Phospholipids(PL) + Tissue factor (TF) + 
+ Thrombin-specific substrate + Ca++

- continuous measurement of fluorescence development

- thrombin concentration vs. time (1st derivative)

• Technoclone TGA (Vienna, Austria)

- Reagent B: PL Micelles 0.25 µM, TF 1.5 pM

- Reagent C high:  PL Micelles 2.5 µM, TF 6 pM

• In-house TGA

- PL Vesicles 25 µM, TF 1 or 10 pM



Results

Clinic

• successful AV shunt

• no bleeding

• no thrombosis



Results

Thrombin Generation Assay
Technoclone TGA

 Reagent RC high, 6 pM tissue factor 
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Results
Comparison TGA Reagents

In-house TGA
1 pM tissue factor

0

100

200

300

400

500

0 20 40 60 80 100 120
time (min)

th
ro

m
b

in
 (

n
M

)

pre FEIBA

post FEIBA

NP

In-house TGA 
10 pM tissue factor
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Technoclone TGA
 Reagent RC high, 6 pM tissue factor 
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Results

Peak TG over time 
Effect of FEIBA and Heparin

OP
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Summary

• Peak TG reflects FEIBA and Heparin effects

• Low TF: better discrimination of FEIBA dose, 
higher Heparin sensitivity

• High TF: poor discrimination of FEIBA dose, TGA 
faster

• Heparinase partially suppresses Heparin effect



Conclusion

• TGA is useful for monitoring therapy
with FEIBA and Heparin

• Further studies for correlation with
clinical efficacy and safety required


