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Outline 
¸Historical background of hemodialysis 

duration and frequency 

¸How Kt/Vurea became a yardstick of HD 
adequacy 

¸Is urea toxic? 

¸Major problems with short (high blood 
flow) dialysis and a need to change a 
paradigm  

¸Home Hemodialysis should be 
encouraged  



In the beginning 
¸ University of Washington, Seattle, 

WA, USA 
¸ In-center: 20 ï 40 hours/week on Kiil dialyzer. No 

blood pressure medications needed in 92% of 
patients 
¸ Pendras JP, Erickson RV. Ann Intern Med. 1966; 64(2):293-311. 

¸ At home: 8 ï 10 hours thrice weekly. No blood 
pressure medications in 88% ofpatients,  
¸ Eschbach JW Jr, Barnett BM, Cole JJ, Daly S, Scribner BH. Ann 

Intern Med 1967; 67(6):1149-1162. 

¸ Royal Free Hospital in London, UK  
¸ 10 hours thrice weekly. No blood pressure medications in 89 

patients. Very meticulous initiation of therapy to achieve dry 
weight 
¸ Craswell PW, Hird VM, Judd PA, Baillod RA, Varghese Z, 

Moorhead JF. Br. Med J. 1972 Dec 30; 4(5843): 749-753  

¸ No hypotensive episodes mentioned  



Early attempts to shorten 

dialysis duration in the USA  

¸ 12 ï 16 hr/week with the use of coil dialyzers 

¸ Biochemical control similar to that reported by the 

Seattle group 

¸ Worse control of blood pressure 

¸ In a group of 22 patients, 8 required 

antihypertensive therapy, 4 required bilateral 

nephrectomy, and two died of cerebral 

hemorrhage 

Schupak E, Merrill JP. Experience with long-term intermittent hemodialysis. 

 Ann Intern Med. 1965; 62(3):509-518. 



My study of HD adequacy   

 from March 1969 to May 1973 
¸ Twardowski Z: The Adequacy of Haemodialysis in 

Treatment of Chronic Renal Failure 
¸ Acta Med Pol 1974; 15: 227 - 243 

¸ Twardowski Z: Significance of Certain Measurable 
Parameters in the Evaluation of Haemodialysis 
Adequacy 
¸ Acta Med Pol 1974; 15: 245 - 254 

¸ Twardowski Z: Effect of Long-Term Increase in the 
Frequency and/or Prolongation of Dialysis Duration 
on Certain Clinical Manifestations and Results of 
Laboratory Investigations in Patients with Chronic 
Renal Failure 
¸ Acta Med Pol 1975; 16: 31 ï 44. Republished in : HISTORICAL 

MILESTONES IN DAILY DIALYSIS. Hemodial Int. 2004; 8(1):30-
38. 

 



Conclusions of my study 

¸ Longer dialyses had beneficial effects on the clinical 

condition of patients, hematocrit, albumin, nerve conduction 

velocity, and blood pressure control. Increasing the 

frequency of dialyses had even more beneficial effect on 

these parameters. 

¸ As a result of these studies I came to the conclusion that 

adequate dialysis with blood flow of 200 ml / min on coil 

dialyzers in patients with diuresis less than 500 ml/day 

requires at least 24 hours of dialysis per week (3x 8-9), 

preferably more than 3 times per week ( 4x6-7 hrs.) 

¸ I predicted  Ă... that in the near future, the main form of 

treatment of uremia will be short daily hemodialysis.ò 

¸ This prediction has not worked, because the development 

went toward the short dialysis but three times a week 


