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Summary of the dissertation 

Hemodialysis is a life-saving treatment for patients suffering from kidney 

failure. It allows the removal of toxins and water by connecting the patient to 

an extracorporeal artificial kidney, the dialyzer. Routinely, anticoagulants 

prevent blood clotting within the blood circuit that connects the patient to the 

dialyzer. These medications increase bleeding risk of the patient and are 

associated with metabolic and inflammatory disturbances. 

This PhD thesis explores coagulation activation during hemodialysis and 

evaluates a novel method of hemodialysis avoiding systemic anticoagulation.  

Our data documented frequent over-use of anticoagulants in a cohort of 

patients receiving chronic hemodialysis. In spite of efficient anticoagulation, 

we showed a delay in thrombin generation during hemodialysis without a 

detectable contact system activation. These results support the hypothesis 

that activated platelets and leucocytes are the main drivers of thrombin 

generation during hemodialysis.  

A novel hemodialysis set-up combining a heparin-grafted dialyzer with a 

citrate-enriched dialysate avoids systemic anticoagulation. It was highly 

successful for hemodialysis of critically ill patients presenting an increased 

bleeding risk. A randomized controlled trial in prevalent dialysis patients 

confirmed non-inferiority of this dialysis strategy compared to hemodialysis 

using systemic anticoagulation in terms of dialyzer performance. Nevertheless, 

the avoidance of systemic anticoagulation during hemodialysis was associated 

with more circuit clotting and more thrombin generation. 

Our findings help to optimize the anticoagulant strategy during hemodialysis 

and to improve the care for patients treated with hemodialysis. 
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