
.Summary 
 
7.1. The effect of heparin rinse on selected biocompatibility parameters in continuous extracorporeal renal replacement therapy 
methods 
 
In her study assessing the effect of heparin on biocompatibility parameters in continuous renal replacement therapy methods, the author has 
made the following conclusions: 

1) Patients scheduled for CVVHDF show comprehensive hemostasis impairment involving thrombocyte activation, coagulation, and 
fibrinolysis. 

2) These patients show, already prior to CVVHDF initiation, signs of activation of complement with high C5a levels and, also, high 
leukocyte count compared with a control group of healthy individuals. 

3) Preparation of the extracorporeal circuit before CVVHDF using various techniques of rinse (heparin-free saline, saline with 2,000 
IU heparin/L and one-hour saline rinse using 10,000 IU heparin/L with recirculation) has no effect on the behavior of 
thrombogenicity parameters, complement activation and leukocyte count during CVVHDF and will not reduce the consumption 
of anticoagulants administered. 

 
Hence, it can be concluded that heparin rinse of the extracorporeal circuit prior to CVVHDF initiation will confer no benefit in terms of 
reduced thrombogenicity, need for anticoagulants, and elimination of the adverse effect of the artificial surface on the other biocompatibility 
parameters. Thus, heparin rinse of polysulfone or AN69 membrane dialyzers can be considered unnecessary. Still, the behavior of 
biocompatibility parameters and their modulation by heparin rinse are to be tested in experiment with other types of membranes. 
 
 
7.2. The effect of regional citrate anticoagulation on selected biocompatibility parameters with continuous extracorporeal renal 
replacement therapy methods 
 
The following findings have been derived from the study investigating the effect of regional citrate anticoagulation (RCA) in continuous 
venovenous hemodiafiltration: 

1) In patients scheduled for CVVHDF using regional citrate anticoagulation (RCA), with heavily impaired hemostasis already prior 
to initiation of therapy using an extracorporeal method of elimination, RCA is well able to overcome artificial thrombogenicity 
and to eliminate future extracorporeal circuit hemostasis activation. The same applies to CVVHDF using what is called 
postdilution arrangement, associated with increased risk in terms of blood coagulation in the extracorporeal circuit.  

2) RCA can be performed without changing coagulation times in the systemic blood of patients. This is most important for reducing 
the rate of hemorrhagic events in patients at high risk for bleeding. 

3) Similar elimination of extracorporeal circuit thrombogenicity can be obtained when using CVVHDF in combination with 
systemic heparinization, this, however, only at the cost of appreciably extended coagulation times in the systemic blood of 
patients, i.e., at a high risk for bleeding. 

4) In CVVHDF, citrate coagulation will not eliminate complement activation and transient leucopenia even while using the 
polysulfone membrane mildly activating the complement system. The behavior of both parameters is similar to those seen with 
polysulfone-dialyzer intermittent procedures, and with heparin anticoagulation. The determinant in this particular case is the 
membrane, not the technique of anticoagulation. 

 
 
7.3. Parameters of thrombogenicity and complement activation during intermittent hemodialysis with polysulfone FX-series 
dialyzers, and a permeability-increasing design 
 
The following conclusions can be drawn using an analysis of thrombogenicity parameters, complement, and changes in leukocyte count 
using a highly permeable, polysulfone FX-series dialyzer: 

1) Design modification in terms of increased dialyzer permeability has no effect on thrombogenicity using markers of thrombocyte 
activation and fibrinolysis.  

2) While the coagulation activation, as determined using a collecting period, was mildly higher with the tested FX-series dialyzer 
compared with an F-series dialyzer, it still was within the range usual for other, highly biocompatible membranes.  

3) When assessing the rate of complement activation and the decrease in leukocyte levels, the pattern of behavior of the dialyzer 
with a modified design was similar to that seen with other high-biocompatibility dialyzers. 

 
 
7.4. Selected biocompatibility parameters in the presence of intermittent hemodialysis using regional citrate anticoagulation, as 
controlled using ionized calcium levels 
 
The following findings were made in a study addressing regional citrate anticoagulation control using the levels of ionized calcium with 
intermittent hemodialysis: 

1) Activation hemostasis in the extracorporeal circuit is not completely overcome despite achieving the recommended target ionized 
calcium values ≤ 0.4 mmol/l, regarded as levels effectively preventing blood coagulation to date. However, the activation is 
subclinical only. 

2) When using RCA-based hemodialysis, iCa2+ values do not correlate with coagulation times and thrombogenicity markers, whereas 
activated coagulation time (ACT) does correlate with some thrombogenicity markers. 

3) During hemodialysis using polysulfone dialyzers, regional citrate anticoagulation will not prevent mild yet significant 
complement activation and a decrease in leukocyte count. 

The recommended target iCa2+ values for RCA in intermittent hemodialysis should be further specified while also assessing the effect of 
subclinically activated hemostasis, complement activation and leukopenia on the body both in the short term and during long-term multiple 
exposure. 

 


