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 Survival in patients with end-stage renal disease (ESRD) is 

made possible by removal of uremic solutes by dialysis.  

 The amount of dialysis that a patient receives and the amount 

of uremic toxin removal can impact morbidity and mortality. 

 All methods used to measure dialysis dose are based upon 

urea clearance. Although the best method is not known, the 

Kt/V is used by most nephrologists 



 Two central issues in the management of patients undergoing 

maintenance hemodialysis include: 

determining the optimal amount of dialysis that should be 

prescribed and quantifying the amount of 

dialysis that is actually delivered to individual patients 



Measure of urea removal 

 Urea reduction ratio (UUR) 

 Single – pool Kt/V (spKt/V) 

 Equilibrated Kt/V (eKt/V) 

Weekly standard Kt/V (stdKt/V) 







. Withdrawal of patients from the high-BUN groups for medical reasons was significantly greater than 

withdrawal from the low-BUN groups. Hospitalization was also greater in the high-BUN groups, but dialysis 

treatment time had no significant effects 





Kt/V 

Definition and calculation 

  Kt/V is the preferred method for measuring the dialysis dose. 

 The correction of total urea removal (Kt) for volume of 

distribution is important since the rate of urea removal 

depends on the total body burden of urea;   

in a large patient, a given degree of urea loss represents 

a lower rate of removal of the total body burden of urea 

(and presumably of other small uremic toxins) 









 In clinical studies Kt/V urea is not often the sole and the most consistent 

determinant of dialysis outcomes 

 Raising Kt/V urea above standard in randomized trials does not improve outcomes 

 Proof of the toxic effect of urea is scarce 

 Clinical studies supporting the toxicity of urea are almost nonexistent 

 Dialysis kinetics of urea are dissimilar to the kinetics of many other uremic 

retention solutes 

 Concentration pattern during dialysis of many solutes can be dissociated from that 

of urea by applying alternative strategies to standard dialysis 



 Urea kinetics overlook partially or entirely the effect on removal of applying large 

pore dialyzers or convection 

 Urea kinetics overlook partially or entirely the effect on removal of extending 

dialysis 

 Urea kinetics do not account for intestinal or metabolic generation of uremic toxins 

 Kt/V urea insufficiently takes into account the effect of residual renal function on 

solute removal 

 Kt/V urea incompletely takes into account the effect of dialysis length on solute 

removal 

 Kt/V urea does not reflect technical aspects of dialysis with potential impact on 

outcomes—e.g., ultrafiltration rates 

 Kt/V does not reflect the impact of dialysis on electrolyte balance and volume 

status 

 Vurea as an index of body water may be inaccurate in people with divergent body 

composition 



Limitation of adequacy 

 The ultimate goal of treatment for patients with chronic kidney 
disease stage 5 is improvement in  quality of life, with prolongation 
of life often an additional goal. 

  This requires more than the  dialysis treatment itself. 

  In recent literature, adequacy of dialysis is sometimes confused 
with  adequacy of other aspects of patient management, with the 
erroneous assumption that having  achieved dialysis adequacy, the 
goal of dialysis has been accomplished. 



SCALING 

 The Kt/V urea adequacy measure scales dialysis dose to total 

body water, into which urea is dissolved.  

 However, glomerular filtration rate in healthy subjects scales 

better to body surface area than total body water 

 The net result of scaling to body surface area is to give a 

substantially larger dose of dialysis to women, especially 

when continuous measures of adequacy, such as standard 

Kt/V, are considered, and also to small patients, and 

importantly, much larger doses to small children 







ALTERNATIVES TO Kt/V 

 Urea reduction ratio 

 

 Solute removal index:(SRI)  



Urea Reduction Ratio 

 

 The urea reduction ratio (URR) is closely related to Kt/V.  

 The URR is the fractional reduction of urea (blood urea 

nitrogen [BUN]) during a single dialysis. 

  It is simple to calculate but less accurate than Kt/V since it 

assumes that urea volume of distribution 

 remains constant during dialysis (ie, no ultrafiltration) 



Limitation of URR 

 

 Urea clearance determined by any method may not represent 
the behavior of other potentially toxic molecules. 

 URR reflects clearance during a single session and does not 
account for missed treatments or shortened dialysis that may 
occur during other sessions. 

  Errors in timing of post dialysis BUN determination affect 
URR value. 

 URR cannot be used to compare treatments among patients 
when dialysis frequency is delivered more than three times 
weekly 





Solute removal index 

 Solute removal index:(SRI) is a measure of the total amount 

of urea removed during dialysis and is determined by 

multiplying the urea concentration in the dialysate by the 

volume of spent dialysate . 

  Since the SRI does not rely upon changes in the BUN, it is 

unaffected by the timing of the post dialysis blood sample 



 Limitations of the SRI include the following : 

 Few studies have correlated patient outcomes with the SRI. 

  It is impractical to collect the total spent dialysate. 

 The calculated hemodialysis dose obtained using SRIs is 

relatively inaccurate compared with that calculated from 

equilibrated BUN 



RESIDUAL KIDNEY FUNCTION 





Questions should be answered  

 

 In patients with end stage kidney disease, does more frequent 

hemodialysis (> 3 times a week) improve outcomes compared 

to less frequent hemodialysis ? 

What harms result from more frequent hemodialysis? 

 In patients with end stage kidney disease, does extended 

duration hemodialysis improve outcomes compared to usual 

length hemodialysis?  

What harms result from extended hemodialysis? 

 



THE OPTIMAL AMOUNT OF DIALYSIS 





















Minimum dialysis frequency and time 



What is the frequent Dialysis  





Outcomes with frequent dialysis 



FHN Daily Trial 

(in-center vs in-center) 



FHH daily trial 
extended follow up 



FHN Nocturnal Trial 
( home vs home) 



Alberta Trial 
(home vs in-center) 















Examples  





CAUSES OF INADEQUATE DIALYSIS 

 Fistula integrity 

 Treatment duration 

Method of obtaining blood urea nitrogen (BUN) samples 

 Dialysis machine and patient-specific variables 

 Inadequate fluid removal 





 Increase blood flow through a dialyzer 

 Increase time on dialysis 

 Identify and eliminate the circulatory problems 

 Removal of chronic overhydration 

 Loss of lean body mass 
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