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INTRODUCTION
Recent evolution of blood purification therapy to chronic kidney disease includes online hemodiafiltration (OL-HDF). However, two recent
controlled trials compared OL-HDF with either low-flux (J Am Soc Nephrol 2012; 23: 1087) or high-flux (Nephrol Dial Transplant 2013; 28:
192) hemodialysis (HD) showed no significant difference in primary analysis, while one trial reported a reduction in all-cause mortality (J
Am Soc Nephrol 2013; 24: 487). In the present study, we investigated difference of removal efficiency in protein-bound solutes,
antioxidants, and oxidative stress markers between high-efficiency, predilution OL-HDF and high-flux HD.

MATERIALS & METHODS
We enrolled stable 27 HD and 7 OL-HDF patients at our dialysis center. High performance polysulfone membranes were used in both
groups. OL-HDF was performed in predilution mode with 600 mL/min of total dialysate flow, which consists of 200 mL/min of infusion flux
and 400 mL/min of convection flow. High-flux HD was performed using the same dialysate. The protein-bound solutes include homocystine,
indoxyl sulfate, hippurate, and leptin. We measured serum levels of vitamin A, vitamin C, and vitamin E as representative antioxidants. We
selected two oxidative stress markers, advanced oxidation protein products (AOPP) and oxidized low-density lipoprotein (OxLDL), which
are known as useful oxidation markers of protein and lipid, respectively. We estimated serum volume before (Vpre) and after (Vpost)
treatment, quantity of removal (QR), and removal rate (RR) as follows:

Vpost = measured weight after the treatment x 0.05
Vpre = Vpost + water-removal volume by the treatment

RESULTS

QR = 
measured weight after the treatment

serum concentration before the treatment (Cpre) x Vpre - serum concentration after the treatment (Cpost) x Vpost

RR (%) = 
Cpre x Vpre

(Cpre x Vpre – Cpost x Vpost) x 100

RESULTS
Most protein-bound solutes were removed insignificantly but better by OL-HDF compared with high-flux HD. The
OL-HDF group had significant better removal of vitamin A but did not affect imbalance of oxidative stress compared
with the HD group.

Table 1
There were no significant difference in
clinical and laboratory parameters
between the two groups. Various
medications were used for the
participants without any significant
difference. The dialysis efficiency, such
as Kt/V, also showed no significant
difference between the two groups.

Table 2
the serum levels of protein-bound
solutes, antioxidants, and oxidative
stress markers before the session in
the two groups. There was no
significant difference between the
two groups in the protein-bound
solutes. Antioxidants and oxidative
stress markers also showed no
significant difference between the
two groups, suggesting that OL-HDF
may have little effect on exacerbation
of oxidative stress balance compared
to HD.

Table 3
Reduction of protein-bound solutes by OL-HDF or HD. The
QR and the RR of the protein-bound solutes showed
higher in OL-HDF than in HD but there were no significant
difference observed, except for the QR in hippurate. These
suggest that pre-dilution OL-HDF is effective in removing
protein-bound solutes even though reduction efficiency of
these solutes is not statistically significant between the two
groups.

Table 4
All vitamins are small-sized molecules but two of them,
vitamin A and E, are not water-soluble and bind with
carrying proteins in circulation. OL-HDF had significantly
better RR in vitamin A than HD (p = 0.017), while both OL-
HDF and HD showed lower reduction of serum vitamin E
than that of vitamin A. Water-soluble vitamin C showed
almost 80% of the RR and no significant difference
between the two groups. The QR and the RR of these two
oxidative stress markers showed no significant difference
between the two groups.


