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KUF    backfiltration

.       
 

 HEMO
«Effect of Dialysis Dose and 

Membrane Flux
in Maintenance Hemodialysis»
(NEJM Vol 347(25):2010-2019 December 19, 2002
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925 Low-Flux Low-Flux

921 High-Flux High-Flux
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Francesco Locatelli:

• Dose of dialysis, convection and haemodialysis 
patients outcome — what the HEMO study 
doesn’t tell us: the European viewpoint. NDT 
(2003) 18: 1061–1065

• Membrane Permeability Outcome (MPO) study:
The effect of membrane permeability 

on ESRD: design of a prospective randomised 
multicentre trial. J Nephrol. 1999 Mar-
Apr;12(2):85-8.

MPO - HEMO
MPO HEMO

. 
 RCT

2 2×2
, , 
660 900

3-6 1-5 
9 

» , 
Alb>26, Kt/V 1,4

.
Reuse  20 



10

Membrane Permeability Outcome (MPO) Study
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Locatelli F. JASN 2009; 20: 645–654 
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MPO:  
 <40 

44
41

7
3

Locatelli F. JASN 2009; 20: 645–654 
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LF

p=0,032

MPO:  
 <40  > 40 

44
41

7
3

Locatelli F. JASN 2009; 20: 645–654 
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RR 1.82
(95%  
0.86 - 3.82;
p = 0.117)

n = 493 n = 154
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MPO:  HF/LF  
 (post hoc )
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Locatelli F. JASN 2009; 20: 645–654 
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Locatelli F. JASN 2009; 20: 645–654 
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MPO: post hoc 

55
40

7
3

Locatelli F. JASN 2009; 20: 645–654 
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LAL-

Limulus Polyphemus



16



17

: DOPPS 2006

11,7%
 

 100 .-
12,8 12,7 12,6 8,9

Canaud D. Kidney Int (2006) 69, 2087–2093
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CONTRAST Study

Grooteman MP. JASN. 2012 Jun;23(6):1087-96. 

Epub 2012 Apr 26.

714 :   on-line  low-flux
3  (0,4 ÷ 6,6 )
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CONTRAST study –  
 LF-

)

Grooteman MP. JASN. 2012 Jun;23(6):1087-96. 

, %

.-
. 

, %

CONTRAST study –  
 LF-

)

1,60 (0,02)1,55 (0,02)

Grooteman MP. JASN. 2012 Jun;23(6):1087-96. 

, 
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CONTRAST study –  
 LF-

)

Grooteman MP. JASN. 2012 Jun;23(6):1087-96. 

CONTRAST study –  
 LF-

)

Grooteman MP. JASN. 2012 Jun;23(6):1087-96. 
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 «CONTRAST»

Penne EL. Kidney Int (2009) 76, 665–672

:  
 «CONTRAST»

Penne EL. Kidney Int (2009) 76, 665–672
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 «CONTRAST»

Penne EL. 
Kidney Int (2009) 
76, 665–672

Turkish OL-HDF Study

Ok E. NDT (2013) 28: 192–202
Advance Access publication 9 December 2012

End-points: 

.- . event

 CONTRAST: : 
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Turkish OL-HDF Study

 – 4 
• Qb – 250-400 
• FX60 – FX80

 DIASAFEplus (  
100 )

• UF = 25-30%  Qb
• V  >15 

:
– Na – 138 

• ( )

– K – 2 
– 1,5 

– HCO3 – 32
 – 3 

Ok E. NDT (2013) 28: 192–202

Turkish OL-HDF Study

On-line HDF

• Infusate purity targets

– microbial count <10 6

CFU/mL 
– endotoxin level  <0.03 

EU/mL

High-flux HD

• dialysate purity targets

– microbial count <200 
CFU/mL 

– endotoxin level    <2 
EU/mL

0.14 ± 0.04 (0.04 - 0.82) EU/mL

Association for the Advancement of 
Medical Instrumentation. Dialysate 
for haemodialysis (ANSI/AAMI 
RD52:2004). Arlington, VA: American 
National Standard, 2004

Ok E. NDT (2013) 28: 192–202



23

Turkish OL-HDF Study:

 
(n=272, 35%)

:

RR: 0,74
95% 0,47–1,18
P = 0,21

 < 40  
(n=458, 59%)

:

RR: 0,81 
95%  0,55–1,22 
P = 0,31

Ok E. NDT (2013) 28: 192–202

Post hoc: Turkish OL-HDF Study:
 (  – 17,4 )

» 

Ok E. NDT (2013) 28: 192–202
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: 

 Hb  Alb  

 
   « »  

Ok E. NDT (2013) 28: 192–202

1,54±0,39 1,46±0,32

ESHOL Study

Maduell F. JASN 24: 487–497, 2013

ESHOL =
Estudio de Supervivencia de Hemodiafiltración On-Line
[On-Line Hemodiafiltration Survival Study]

log-rank p = 0,010 0,70; 
95% 0.53–0.92; 

P=0.01)

0,67; 
95%  0.44–1.02; 

P=0.06
. 

0,45; 
95% 0.21–0.96;

P=0.03

235 
Qb – 380 – 390  (HD/HDF)
Qd – 530-560 
UF – 2,1-2,3 

 – 22,9 – 23,8  (  
)

Epub 2013 Feb 14
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ESHOL: NNT

NNT - number needed to treat
,  [  

],  

 1 9.75 (5.03– 47.41)
 2 7.67 (4.32–33.57)

 3  and 7.67 (4.51–31.83),

Maduell F. JASN 24: 487–497, 2013
Epub 2013 Feb 14

ESHOL:  

• < 23,1 0,90; 95% 0,61–1,31;
• 23,1–25,4 0,60; 95% 0,39–0,90;
• > 25,4 0,55; 95% 0,34–0,84,

Maduell F. JASN 24: 487–497, 2013
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ESHOL: 

:

 (MPO Study -??)

Turkish OL HDF: : RR 0,74 (95% 0,47–1,18) p = 0,21

 <40 : RR: 0,81 (95%  0,55–1,22)  = 0,31

Maduell F. JASN 24: 487–497, 2013

ESHOL: 

:
• FX60 – 60%
• FX80 – 9%
• Polyflux 170-210H – 18%

• FX60 – 59%
• FX80 – 8%
• Polyflux 170-210H - 16%

0.1 CFU/ml   0.03 EU/ml.
HCO3 34–37 mmol/L,  – 3-4 

, 
 – 79/101  ( )

Maduell F. JASN 24: 487–497, 2013

CONTRAST:  -
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ESHOL:  ( )

p=0,62
p=0,87 

  
 

:
1,48 (1,44-1,52) v. 1,53 (1,48- 1,57) 
=>
1,43 (1,37- 1,50) v. 1,46 (1,40-1,52)

:
CONTRAST:
1,54 v. 1,60 =0,02
Turkish On-line HDF:
1,52 v. 1,54 v. 1,46 =0,03
HD / low HDF / hi HDF

Maduell F. JASN 24: 487–497, 2013

ESHOL:  ( )

p=0,08
p<0,001

Maduell F. JASN 24: 487–497, 2013

:
http://jasn.asnjournals.org/content/suppl/2013/02/13/ASN.2012080875.D
CSupplemental
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ESHOL:  (ß2 )

ß2  , 

p<0,001 –
p<0,001 –

Maduell F. JASN 24: 487–497, 2013

:
http://jasn.asnjournals.org/content/suppl/2013/02/13/ASN.2012080875.D
CSupplemental

ESHOL: 

• 679.2  100   -
• 937.7  100   -

• 7  v. 10  

• There were
• 679.2 intradialysis hypotension episodes per 100 patient-years in 

the OLHDF group versus 
• 937.7 episodes per 100 patient-years in the hemodialysis group 

(rate ratio, 0.72; 95% CI, 0.68–0.77; P,0.001)

Maduell F. JASN 24: 487–497, 2013
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ESHOL: 

64,5 ± 14 
22,8%
7,5%

 - 101

• 66,3 ± 14 
• 27,1%
• 13,1%

• 79

Maduell F. JASN 24: 487–497, 2013

CONTRAST:  -

Tolerance of "on Line" Hemodiafiltration in Chronic 
Renal Failure Patients (on-line-HDF)

• NCT01327391
: Bernard CANAUD, 

 65 - 90 

: 600
: 2005

2012

• Quality of life evaluated with the KDQOL questionnaire
• Incidence of cardiovascular events
• Influence of the technic on cardiovascular, inflammatory and 

infectious risk factors
• Mortality

 (  2011)
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» 

• 24 
• 6 
• 80 )
• 3 000  / 2  BSA)

EUDIAL working group

 

BloodWater = TotalBlood × [1 – Ht – Pt]
Ht –  (% )
Pt – (% )

BW = TB × [1 – 0,3 – 0,07] = 0,63 × TB
QBW = 0,63 × QB
250 400
24 /4  = 6  = 100 
100/400 = 25% 100/250 =40%

100/300 = 33% 100/190 = 55%

EUDIAL working group
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CONTRAST:

• + 4%  (  
)

Takemoto Y. Blood Purif 2013;35(suppl 1):74–76

7800    8400 6700    8900 

-on-line

5,1%

+6%  
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 QALY

: n=15
 n=9

Takura T. Blood Purif 2013;35(suppl 1):85–89

<

Trade-off 

 ( )
)

on-line


