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• Chronic Kidney Disease (CKD) includes 
patients with eGFR<60 ml/min with or 
without evidence of kidney damage 

• End Stage Renal Disease (ESDR) is the sever 
form of CKD that requires renal replacement 
therapy (RRT). 



There are 3 kinds of RRT options: 
 • Hemodialysis (HD) 

• Peritonel Dialysis (PD) 

• Renal Transplantation (RT) 



ESRD Incident Rate in US (National Kidney and Urologic Diseases 

Information Clearinghouse) 

 
 
 













Hemodialysis 

• Relies on the principles  of solute diffusion 
across a semipermeable membrane. 

• According to the laws of diffusion, the larger 
the molecule, the slower its transfer rate. 

• The moleculer weight of urea  (69 Da) 
<creatinine’s (113 Da) 



• There are 3 essential components of HD. 

1-The dialyzer 

2-The composition  and the delivery of the dialysate. 

3-The blood delivery system. 

 

•HD may be done by an access: 

   *the artery-ven fistula 

   *intravenous large-bore catheters 

   *Grafts 



Residual renal function (RRF) 

• The rate of RRF loss is an important 
consideration for the timing of  dialysis 
initiation decision. 

• Patients with low GFR may have sufficient RRF 
to be maintaned off dialysis for years. 



The indications of emergent dialysis 

• Acute renal failure 
      *uremic semptoms and signs  are getting worse  in patient 

with GFR<15 ml/min/1.73 m² 

• Fluid overload which can  not respond to diüretics 
• Hyperkalemia which can not be controlled (K⁺>6.5 mmol/L  

with/without ECG changes) 
• Severe metabolic acidemia (pH<7.2 is persistent although 

NaHCO₃ treatment +oliguria) 
• Intoxications=>salicylates, theophylline, paraquat, 

methanol 
• Hypercalcemia 
• Hyperuricemia 



The History of HD 

• During 1980’s dialysis was initiated only when 
patients demonstrated clear signs of lifethreatening 
uremic complications. 

 

• In 1985; Bonomini reported that earlier initiation of 
dialysis could convey survival benefits. 

 

• In 1997→US National Kidney Foundation 

•               →Patients GFR<10.5 mL/min} start dialysis 



The trend to early start of dialysis 
related to these 6 wisdoms 

• Level of dialytic clearance of low-molecular-weight solutes 
(e.g., urea) is associated with a survival/morbidity benefit 
and is comparable to endogenous renal function 

•  Low albumin and nutritional issues are synonymous 
•  Nutrition can be improved with increased dialytic 

clearance of low-molecular-weight solutes (e.g., urea) 
• Diabetics need to initiate dialysis earlier than nondiabetics 
• At low levels of renal function: eGFR <15 ml/min/1.73 m² 
•  Waiting until eGFR is <6 ml/min/ 1.73 m² to initiate dialysis 

is potentially dangerous 



Level of dialytic clearance of low-molecular-weight solutes (e.g., 
urea) is associated with a survival/morbidity benefit 

• The two randomized  studies showed no benefits 
of  dialytic small molecule clerance on survival. 

 
• Eknoyan G, Beck GJ, Alfred K, Cheung AK, Daugirdas JT, Greene T, Kusek JW, Allon 
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Low albumin and nutritional issues are synonymous 
 Nutrition can be improved with increased dialytic clearance of 
low-molecular-weight solutes (e.g., urea) 
 

• The majority of international guidelines since 
1997  have promoted nutritional indication for 
early dialysis. 

*  Several studies showed that serum albumin  is 
not  a reliable marker of nutrition. 
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Diabetics need to initiate dialysis earlier than nondiabetics 

 

• The reasons for early initiation of dialysis with 
diabet have been unclear. 
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At low levels of renal function: eGFR <15 ml/min/1.73 m² 

 

• eGFR  is influenced by muscle mass and 
overhydration  so it does not provide a good 
measure of uremic toxicity. 

• The European Renal Best Practise advisory board 
have concluded that eGFR is not useful in 
determining need for dialysis. 
 
 

• Tattersall J, Dekker F, Heimburger O,et al:When to start dialysis:updated guidance following 
publications of the IDEAL study.Nephrol Dial Transplant.26:2082-2086,2011 

 



Harmful Effects of Dialysis 
*Patients may lose approximately 10% of their endogenous renal function per month 

after dialysis initiation. 
 
**After HD treatment, regional left ventricular systolic dysfunction may occur. 
 
***It has been suggested that shorter treatment  times and larger ultrafitration 

volumes relate to sudden death. 
 
****Infections are another serious adverse consequence of dialysis. 
 
*****There have been no data could showed the improvement of qualty of life        

according to start early dialysis. 
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“IDEAL” Study 

• The results show that with careful clinical 
management, dialysis may be delayed until 
either the GFR drops below 7.0 mL/min or 
more  traditional clinical indicators for the 
initiation of dialysis are present. 
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Take homepoints 

• There is no single criterion. 

• If uremic symptoms and signs are getting worse in patient with 
GFR<15 mL/min/1.73 m² you can start  dialysis 

• Dialysis is usually indicated when GFR is 5-9 mL/min/1.73 m² 

• The American Society of nephrology has promoted the  decision 
of dialysis by discussing  patients, their families and dialysis 
providers. 

 



Thanks…. 
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