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Abstract

End-stage renal failure is a debilitating condition with a high level of 
mortality. One of the most effective approaches for ameliorating these 
conditions is hemodialysis. It saves hundreds of thousands of patients 
every year from premature death. Increasing dialysis efficiency is a core 
proponent of hemodialysis. Accordingly, an increase in dialysis efficien-
cy means that hemodialysis is improved. A number of approaches have 
been taunted as effective in improving dialysis efficiency. One of these 
approaches is increasing the dialysate flow rate. The research, however, 
on the effect of dialysis flow rate on dialysis efficiency is not conclu-
sive because some studies suggest that an increase in dialysis flow rate 
increases dialysis efficiency, while other researches point out that an 
increase in Qd has minimal to no impact on dialysis efficiency. 
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Introduction

Patients with end-stage renal failure require dialysis and an 
assortment of other medical interventions to avert mortality 
and improve their quality of life [4]. The kidneys of a patient 
with end-stage renal failure are dysfunctional and cannot rid 
the blood of uremic toxins [4]. Thus, the goal of dialysis is to ef-
ficiently clean the blood of the said patient of pertinent uremic 
toxins, including salt and fluid overload. Further, renal failure 
patients commonly have other metabolic disorders, includ-
ing oxidative stress, mineral bone disease, and anemia, which 
need to be addressed during dialysis treatment. In many parts 
of the world, hundreds of thousands of patients currently ben-
efit from dialysis programs; without these programs, the lives of 
these patients would end prematurely [4,5]. A common metric 
of dialysis is the dialysate flow rate; this metric will form the 
basis of the following work. The effect of dialysate flow rate on 
dialysis efficiency is not conclusively known because currently, 
some research underline that an increase in dialysate flow rate 

leads to an improvement of dialysis flow rate, while others un-
derline that this has a slight to no impact on dialysis adequacy.

Background

As a patient with chronic kidney failure progresses to end-
stage kidney disease, they usually develop uremic syndrome. A 
number of extracorporeal therapies may be deployed to help 
improve the quality of life of the patient and avert premature 
death. One of these therapies is hemodialysis. The therapy is 
largely mechanical; uremic toxins are removed from the blood. 
Further hemodialysis maintains electrolyte and fluid levels 
and corrects acid-base disturbances [8]. A common propo-
nent of hemodialysis is dialysis efficiency. Dialysis efficiency is 
essentially a review of how well a dialysis regimen works. Di-
alysis efficiency is sometimes referred to as dialysis adequacy. 
In instances where the dialysis adequacy is high, the dialysis is 
working; the patients will usually experience an improvement 
in their symptoms [6]. Two of the commonest approaches to 
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measuring dialysis efficiency/ how well the patient’s dialysis 
is going are Kt/V and the urea reduction ratio. Kt/V calculates 
the amount of the patient’s body fluid that has been cleared of 
urea during a particular dialysis session. K is the urea clearance 
which is commonly obtained by sensors on the machines using 
machine conductivity probes. To obtain Kt, the urea clearance K 
is multiplied by the duration of the hemodialysis session. V, on 
the other hand, is the volume of water that the patient’s body 
contains. The urea reduction ratio essentially measures the 
amount of urea in the patient body before and after dialysis and 
then compares the two to determine dialysis efficiency [7]. The 
formula for calculating the Urea Reduction Ratio (URR) is 100 x 
(1- [Ct/Co] where Ct is the blood patient blood urea five minutes 
after a dialysis session while Co is the patient’s urea nitrogen 
before the dialysis session. The other approach through which 
dialysis efficiency is determined is via the mass transfer area 
coefficient (KoA). A  Kt/V of about 1.2 and urea reduction ration 
of 65 percent is optimal. A majority of hemodialysis are able to 
monitor these via machines automatically. Dialysate flow rate 
(Qd) of 500ml/min has previously been recommended. How-
ever, research current recommends that the Qd be increased 
to 800ml/min to improve dialysis efficiency. To this end, some 
researches show that an increased Qd does not lead to Kt/V 
or KoA [1]. Further, a few researches show that an increase in 
dialysate flow rate was directly proportionate to an increase in 
dialysis efficiency. 

Discussion

In [1], it was shown that increasing dialysate flow rates had 
very little impact on dialysis efficiency. In this study, these au-
thors aimed to find the effect dialysis flow rates of 500 and 400 
ml/min had on Kt/V, interdialytic gain, potassium hemoglobin 
and phosphate. The research conducted by these authors was 
essentially an in vivo comparative trial between 500 and 400 
ml/min with polynephron membrane conducted three times a 
week with four hours of dialysis session. Further the respon-
dents were 70 Kgs and the research lasted for over a period of 
five years. According to these authors, an increase in dialysate 
flow rate from 400 ml/minute to 500 ml/minute had little to 
no impact of the dialysis efficiency. These results are further 
mirrored by [3]. In their research study, these authors aimed 
to study the impact of dialysate flow rates 500ml/minute and 
800ml/minute. These authors made use of a prospective ran-
domized cross over study. About 630 dialysis sessions were 
observed in the research study. Different Kt/V was used in the 
research to determine the dialysis adequacy/efficiency. Accord-
ingly, these authors made use of the single pool Kt/V, the on-
line clearance monitoring Kt/V and the equilibrated Kt/V. The 
results obtained by these authors indicated that increasing Qd 
from 500 to 800 ml/minute occasioned a slight to no increase 
the dialysis efficiency. 

In [2], on the other hand, it was shown that an increase in di-
alysis flow rate led to improved dialysis efficiency. The objective 
of this research was to review the effect of two dialysate flow 
rate of 500ml/minute and 650ml/minute had on hemodialysis 
efficiency. In the research, these authors made use of case con-
trol analysis in which the control group utilized a dialysis flow 
rate of 500ml/minute while the intervention group was put on 
a dialysis flow rate of 650ml/minute. The research design was 
essentially a quasi-experiment in which the hemodialysis ad-
equacy, i.e., the Kt/V, was measured twice. One hundred fifteen 

study respondents participated in the research in which a total 
of 230 dialysis sessions were observed. The results indicated 
that an increase in dialysis flow rate led to improved dialysis 
adequacy. Overall, analysis indicates that while some research 
recommends Qd to augment dialysis efficiency [2] other stud-
ies are of a contrary opinion [1,3]. Effectively, more irrefutable 
research is required. 

Conclusion

To sum up, the impact on dialysate flow rate is not conclu-
sively known. Currently, a number of researchers believe that 
increasing Qd leads to an improvement in dialysis efficiency. 
There are others researches, on the other hand, which underpin 
that an increase in dialysate flow rate has little to no impact on 
dialysis efficiency. Hemodialysis has had a preponderant impact 
on patients with end-stage renal disease. Worldwide, hundreds 
of thousands of end-stage renal disease patients are treated 
with dialysis every year, thus averting premature death. Kt/V 
and URR usually measure dialysis efficiency. The other metric 
used to determine dialysis adequacy was KoA. This research 
showed that the effects of Qd are not conclusively known since 
researchers underline contrary views on the consequence of in-
creasing it on dialysis efficiency. Ultimately, there is a need to 
undertake future researches on this subject.
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