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Prevalence of malnutrition

MIS 5 point
Well nourished 

60

MIS 6 10 point
Slightly malnourished

36

MIS 11 point
moderately severely

malnourished
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2-year survival rate by nutritional status

Well-nourished 
(n=86)  98%

Slightly mal-
nourishied 

(n=52) 91%

Moderately severely
Mal-nourished
(n=6) 25%



Category of malnutrition in CKD
Â Protein-energy malnutrition

Â various underlying pathogenesis 

Â serum albumin or 

Â lower intake of total energy and protein

Â nutrient loss during dialysis 

Â responsive to NST

Â Inflammatory malnutrition

Â underlying inflammatory disease

Â serum albumin 

Â non-responsive to NST unless

Â Mixed type

ÂMany cases are in this category



Nutritional advantage of EVAL 
membrane

ÅMuta et al. reported in the 2005 HPM meeting

ïMarked body weight losses were observed 
in the elderly dialysis patients treated by PS 
membrane. 

ïEVAL membrane improved the body weight 

ïAmino acids losses were lower in EVAL 
membrane than PS membrane.



Solute removal and AA loss
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In -out balance of AA during dialysis 
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on -line HDF preserve muscle volume
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Body weight changes in on- line HDF

Body weight LBM
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Removal rates of small molecule and B2MG 
(%)
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Amino acid loss through the session
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LMWP metabolism in kidney

ÅNa, HCO3 -, amino acids are 
totally filtered in glomeruli but 
99% of them are retrieved in 
proximal tubuli.

ÅLMWPs, some albumin are also 
filtered in glomeruli.

ÅIn CKD, LMWPs (cytokines) are 
less metabolized and are 
accumulated in the blood.

Key concept of cardio-renal disease (CKD)



Uremic toxins (N=90)
Vanholder R in Kidney Int 63: 1934-, 2003

Ålow MW solutes (n=45) 
ïMW < 500, free water-soluble solutes

ïurea, guanidines, ribonucleotides, polyols

Åprotein -bound solutes (n=25)
ïMW 58 21,200, protein-bound solutes

ïAGEs, Polyamines, Indoles

ïleptin, RBP are included to the both.

Åmiddle molecue (n=22) 
ïMW 500 32,000, middle molecules

ïB2MG,leptin, cytokines



Removal rate of p -cresol

Bammens B: Am J Kidney Dis 44: 278-285, 2004

31 33 37 39 31(mg/L)



Removal of p -cresol

Bammens B: Am J Kidney Dis 44: 278-285, 2004



Advantage of pre -dilution in the removal 
of protein binding uremic toxin

Alb

Protein bound uremic toxin

Alb



Bisphenol A and PVP in various dialyzers

Membrane Housing

APS-MD,S,E styrenes

PAN-SF

TS-U,P Polycarbonate

CS-U Polypropylene

BK,BG

KAWASUMI PS-N,H,UW

FURESENIUS FPX

FB-U,F

PES-D,DS,DE

NIKISO FDY,FDX

Asahi - Kuraray KF

GAMBRO H12 -4000S PAN ABS

NIPRO

Ashikasei -
Kuraray

TORAY

Company Series
Membrane 

material

Bisphenol AHousing
material

Polycarbonate

Polycarbonate

Polycarbonate

Polycarbonate

Polycarbonate

styrenes

styrenes

Polypropylene



Advantage of pre -dilution HDF in 
biocompatibility

leukocyte/monocyte
chemicals/reactive protein

leukocyte/monocyte
chemicals/reactive protein

blood dialysatemembrane blood dialysatemembrane

post-dilution pre-dilution
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100min

5Ö104  CPM



Dialysis membranes in Japan

JSDT 2008

L-HDF  50%
H-HDF 50%


