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What’s new about chronic 

hemodialysis adequacy ?



Outline

• History of HD adequacy?

• Kt / V limitation?  

• Kt /BSA?  ,  Kt /TEE? 

• Incremental hemodialysis ?

• Survival benefit with HDF?               

(CONVINCE  study),Are we convinced?



History of HD



Urea



How toxic is urea?





Adequate dialysis vs Optimal 

dialysis







Clinical Performance Measures 

in Hemodialysis 2015
• 1.sp Kt/V >1.4

• 2.Alb<3.5 g/dl

• 3. Hb> 10 and <12 g/dl

• 4. Ph> 2.5 and <5.5 mg /dl

• 5. Ferritin> 200 and<800 ng/ml

• 6. Ca*Ph < 55

• 7.iPTH > 150 and <600 pg/ml

• 8.Predialysis MAP< 105 mmhg

• 9.Interdialytic weight gain<4% dry weight

• 10.Weekly treatment> 720 min

• 11. Prevalence of AVF> 90%





Uremic toxin clearance based on 
the dialyzer characteristics 



HEMO study: largest RCT in HD:

Higher dialysis dose

• spKt/V=1.71±0.11

• eKt/V=1.53±0.09

• High flux                                
(B2 M clearance> 20 cc/min  
or                                          
Low flux(B2 M clearance<10 
cc/min)

Standard dialysis dose

• spKt/V=1.32±0.09 
eKt/V=1.16±0.08

• High flux                                
(B2 M clearance> 20 cc/min  
or                                          
Low flux(B2 M clearance<10 
cc/min









Limitations of spKt/V:

• 1.Kinetics of other toxins are not similar to 

urea clearance ( middle and large 

molecules)



Limitations of spKt/V:
• 2.Effect of gender: spKt/V overestimates 

delivered dialysis among women. We 

need SAN Kt/V.                                            

( surface_Area _ Normalized, Daugirdash

2009)

The ratio V/BSA in women 12%-15% is 

lower than men, so women need about 15% 

more dialysis than men.

We suggest the minimum spKt/V in women 

should be about 25%-30% higher than men,



Limitations of spKt/V:

• 3. Smaller patients: Whit four reasons 

smaller patients should get more dialysis 

when dose is measured as spKt/V:

• a.Small patients(  small V) would get a 

larger amount of dialysis if dose were 

scaled to BSA

• b.The KDOQI dose targets are in the form 

of spKt/V and not eKt/V; postdialysis urea 

rebound tends to be larger in smaller 

patients.



Limitations of spKt/V:

• c .it is easy to deliver a high Kt/V to small 

patients in a short session (2.5 hours) ,but 

may not be sufficient to allow for  removal 

of middle molecules nor for adequate 

removal of excess fluid and this may result 

of  chronically overhydrated patient.

• d. short session length treatment may give 

adequate Kt/V but need high UF and 

associated whit poor outcome.



Urea Rebound

▪ Organs with low blood flow (skin, bone, 

muscles) may serve as reservoir for urea 

70% of TBW is contained in organs that 

receive only 20% of CO

So: during HD, there is loss of urea from 

well perfused areas, this result in  in 

BUN over 60 minutes post dialysis.



Post Dialysis BUN Sampling

Avoid 2 rebound:

Early (<3min post dialysis)

▪ Access recirculation,begin immediately post 
hemodialysis and rebound in 20 seconds

▪ Cardiopulmonary recirculation, begin 20 seconds post 
hemodialysis and is completed in 2-3 minutes after 
slowing or stopping the blood pump.

Late (>3 min)

▪ Completed within 30-60 minutes due to flow-volume 
disequilibrium. 



Urea Rebound

rebound ( >50% is AR,15%CP,31% D)



Limitations of spKt/V:

• 4.spKt/V ignores the mass transfer 

between body compartments and across 

the  plasma membrane ( intracellular & 

extracellular transport), which has been 

shown to be important for the clearance of 

molecules such as phosphate.



Limitations of spKt/V:

• 5. spKt/V measures urea clearance in a 

single session

• 6.Errors in timing of postdialysis BUN may 

affect spKt/V

• 7. we can adjust Kt/V with Kt/BSA, 

Kt/TEE…

• ( Total Energy Expenditure)



Kt/V and BSA





Kt/V and Basal metabolic rate 

and BSA



Adult patient specific dosing 

based on BSA



Adult patient specific dosing 

based on TEE



Adult patient specific dosing 

based on TEE



Same Kt/V and TEE



Some adult patients need 

greater clearance 

1. Younger

2. Women

3. Smaller

4. Less comorbidity

5. Physically active



8.On line Kt/V is more reliable than 

formulated Kt/V ? ( online conductivity 

monitoring using Na flux as a surrogate 

of urea)



• 9. Usually  we don’t Calculate Kr urine , so 

we can’t use incremental hemodialysis. 







GFR estimation in HD patients:
(Kr urine= UUN / SUN* urine flow rate cc/min)  





• Incremental HD transitioning to a thrice 
weekly over  time as needed include better 
quality of life, preservation of Kru, and longer 
time of AVF patency.





Survival benefit of HDF? 
Are we convinced?



CONVINCE study:



Sp Kt/V in HDF vs HD (CONVINCE  study)



Theoretical mechanisms suggested  
for survival benefit in HDF group:

• 1. HDF increases the removal of middle _ large molecules.( B2 
– microglobulin,protein bound toxins such as indoxyl sulfate 
and p- cresyl sulfate)

• 2. IDH occurrence is reduced in HDF patients. high  volumes 
replacement fluid can lower temperature. 

• 3. UF rate ? ( no information is provided in CONVINCE  trial 
regarding UF rate)

• 4. Dialysis solution used in HDF is more pure than HD.

• 5. HDF resulted in better maintenance of residual Kidney 
function than HD.



Conclusion:
• 1-spKt/V is only a marker of a adequacy of urea  

removal not optimal dialysis.

• 2-spKt/V does not tell anything about clearance of 

middle and large molecules during hemodialysis.

3-spKt/V has many limitation specially in smaller     

patients and women and malnourished patients.

4-.We should consider eKt/V in smaller patients .



Conclusion:
• 5. Ignoring residual  renal function might be harmful.

• 6- Incremental HD may be benefit some patients, 

twice weekly in patients with Kr >3 cc/min and Urine 

out > 500 cc/day ( nearly 1/3 of HD patients).

(Kr urine= UUN / SUN* urine flow rate cc/min)

7.Younger adult, women, smaller,less comorbidity, 

physically active patients need more dialysis .

8. According to CONVINCE  study HDF is superior to 

conventional HD  but it is still too early to reach a 

conclusion on HDF.



Conclusion:




