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ɀŮŰŬɛɧůɢŮɡůɖ ɁŮűɟɞɨ: ũɘŬŰɑ;

VȺɚŬŰŰɩɜŮɘ Űɞɜ əɑɜŭɡɜɞ ɗɜɖŰɧŰɖŰŬɠ 

VȷɡɝɎɜŮɘ Űɖɜ Ůˊɘɓɑɤůɖ 

VȸŮɚŰɘɩɜŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ ɕɤɐɠ

VɀŮɘɩɜŮɘ Űɞ əɧůŰɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɡɔŮɑŬɠ

Rabbat CG et al, J Am Soc Nephrol 2000;11:917

Wolfe RA et al, N Engl J Med 1999; 341:1725

Tonelli M et al, Am J Transplant 2011;11(10):2093-109

Klarenbach SW et al, Nature reviews 2014;10(11):644-52
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ESRD patients

2013

General U.S. population

2013

Dialysis Transplant

Age Male Female Male Female Male Female

0-14 23.8 23.1 59.3 60.3 70.7 75.4

15-19 21.8 19.1 47.6 48.7 59.7 64.4

20-24 18.8 16.1 43.4 44.5 55.0 59.5

25-29 16.2 14.1 39.4 40.7 50.3 54.6

30-34 14.1 12.6 35.1 36.6 45.7 49.7

35-39 12.6 11.5 31.1 33.0 41.0 45.0

40-44 11.0 10.3 27.2 28.9 36.5 40.3

45-49 9.3 8.8 23.3 25.2 32.0 35.6

50-54 7.9 7.7 19.9 21.8 27.7 31.1

55-59 6.6 6.6 16.7 18.4 23.7 26.8

60-64 5.5 5.7 13.9 15.4 19.9 22.6

65-69 4.6 4.8 11.4 12.7 16.2 18.6

70-74 3.8 4.0 9.4 10.3 12.8 14.8

75-79 3.2 3.5 7.6a 8.6a 9.8 11.4

80-84 2.6 2.9 7.1 8.4

85+ 2.1 2.3 3.8 4.4

ȷɜŬɛŮɜɧɛŮɜŬ ɏŰɖ Ůˊɘɓɑɤůɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɖɚɘəɑŬ ůŮ ŬůɗŮɜŮɑɠ 

ůŮ əɎɗŬɟůɖ, ůŮ ɛŮŰŬɛɧůɢŮɡůɖ əŬɘ ůŰɞ ɔŮɜɘəɧ ˊɚɖɗɡůɛɧ



ȷůɗŮɜŮɑɠůŮɛɖŰɟɩɞŬɜŬɛɞɜɐɠɔɘŬɜŮűɟɘəɧɛɧůɢŮɡɛŬ

əŬɘɛŮŰŬɛɞůɢŮɨůŮɘɠ Ŭˊɧ ŬˊɞɓɘɩůŬɜŰŬ ŭɧŰɖ 2001-2018

0

200

400

600

800

1000

1200

1400

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

ɮˋʻʶ˄ʶʾˌ ˋʶ ˃ʹˍˊ˗ˇ ʰ˄ʰ˃ˇ˄ʺˌɾʶˍʰ˃ˇˋ˔ʶˏˋʶʽˌ ʰˉˈ ʰˉˇʲʽ˗ˋʰ˄ˍʰ ʵˈˍʹ

41 ɗɎɜŬŰɞɘ ůŰɞ 

ɛɖŰɟɩɞ ŬɜŬɛɞɜɐɠ

72 ɛŮŰŬɛɞůɢŮɨůŮɘɠ Ŭˊɧ 

ŬˊɞɓɘɩůŬɜŰŬ ŭɧŰɖ

1226 ůŮ ɛɖŰɟɩɞ 

ŬɜŬɛɞɜɐɠ ȺɃɀ

ȺɚɚɎŭŬ 2018



ɀŮŰŬɛɧůɢŮɡůɖ 

ɜŮűɟɞɨ

ȷˊɞɓɘɩůŬɜŰŬɠ 

ŭɧŰɖɠ

ȻɩɜŰŬɠ ŭɧŰɖɠɄɩɠ?



ȷɨɝɖůɖ Űɖɠ ȹɤɟŮɎɠ ɁŮűɟɘəɩɜ ɀɞůɢŮɡɛɎŰɤɜ Ŭˊɧ ȻɩɜŰŮɠ ȹɧŰŮɠ

Å ɈˊŮɟˊɐŭɖůɖ ˊŬɟŬŭɞůɘŬəɩɜ Ŭɜɞůɞɚɞɔɘəɩɜ űɟŬɔɛɩɜ

V ǥůȏȉȁŬŰȕŰȄŰŬ ȌȉǼŭŬȎ ŬǿȉŬŰȌȎ ȉŮŰŬȋȖ ŭȕŰȄ ïȈǾɸŰȄ

V ǲȍȌůȐȄȉŬŰȆůȉǽȊŬ anti -HLA ŬȊŰȆůȗȉŬŰŬ ŰȌȏ ȈǾɸŰȄ ǽȊŬȊŰȆ ŰȌȏ ŭȕŰȄ

V ǧȆŬůŰŬȏȍȌȖȉŮȊȄ ȉŮŰŬȉȕůȐŮȏůȄ



ȹɃɇȼɆ ȿȼɄɇȼɆ

ɀŮŰŬɛɧůɢŮɡůɖ ɁŮűɟɞɨ əŬɘ ɃɛɎŭŬ ȷɑɛŬŰɞɠ

ǴȏȉȁŬŰǾ ȇŬŰǼ ǥǦǱ ǥůȖȉȁŬŰȄ ȇŬŰǼ ǥǦǱ 

ȿȼɄɇȼɆȹɃɇȼɆ



ȸŬůɘəɏɠ ȷɟɢɏɠ ůŰɖɜȷůɨɛɓŬŰɖ

ɀŮŰŬɛɧůɢŮɡůɖɁŮűɟɞɨ

×ȼ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ŬɜŰɘ-ȷ ɐ ŬɜŰɘ-ȸ ŬɜŰɘůɤɛɎŰɤɜ 

(ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŬůɡɛɓŬŰɧŰɖŰŬ ůŰɖɜ ɞɛɎŭŬ ŬɑɛŬŰɞɠ)

×ȼ ŮɝɎɚŮɘɣɖ Űɤɜ ȸ-ɚŮɛűɞəɡŰŰɎɟɤɜ 

Becker LE et al. Current opinion in organ transplantation 2013;18(4):445-54.

ȷɘɛŬűŬɑɟŮůɖ

ɆˊɚɖɜŮəŰɞɛɐ ɐ Rituximab



Plasma Plasma

Plasma

Plasma

ȷɜŰɘůɩɛŬŰŬ ȰɜŬɜŰɘ ɃɛɎŭɤɜ ȷɑɛŬŰɞɠ

ȺəűɟɎɕɞɜŰŬɘ ɛŮ ŬɟŬɑɤůɖ (1:2, 1:32é,1:256)ɛŮŰɎ 

ůɡɔəɧɚɚɖůɖ



ȺˊɘɗɡɛɖŰɧɠ ŰɑŰɚɞɠ ŬɜŰɘ-ȷ/ȸ 

ˊɟɧŰɖɠ ɛŮŰŬɛɧůɢŮɡůɖɠ Ò1/16

×Tube method

IS(immediate spin tube method)

AHG(anti-human-globulin tube  method)

×Column agglutination technique (CAT)

with DTT(dithiothreitol)

without DTT

×Microtyping system (MTS)

×Flow cytometry(FCM)

Park ES.AnnLab Med 2014;34:223-29

ɇŮɢɜɘəɏɠ ȽůɞůɡɔəɞɚɚɖŰɘɜɩɜ



ASFA Guidelines 2019

ȷůɨɛɓŬŰɖ ɀŮŰŬɛɧůɢŮɡůɖ ɁŮűɟɞɨ

Padmanabhanȷ et al. J Clin Apher. 2019;34:171ï354



ʁ˂ʽˁʺ ʃ˂ʰˋ˃ʰ˒ʰʾˊʶˋʹ ˁʰʽ ɮˋˏ˃ʲʰˍʹ ɾʶˍʰ˃ˈˋ˔ʶˎˋʹ ɿʶ˒ˊˇˏ

ÁȺɨəɞɚɖ, ɢŬɛɖɚɧ əɧůŰɞɠ

Áɀɖ ŮəɚŮəŰɘəɐ ŬűŬɑɟŮůɖ ŬɜŰɘůɤɛɎŰɤɜ: 

Ŭɨɝɖůɖ əɘɜŭɨɜɞɡ ɚɞɘɛɩɝŮɤɜ

ÁȷűŬɑɟŮůɖ ˊŬɟŬɔɧɜŰɤɜ ˊɐɝŮɤɠ: Ŭɨɝɖůɖ 

əɘɜŭɨɜɞɡ ŬɘɛɞɟɟŬɔɑŬɠ

ÁȷˊŬɟŬɑŰɖŰɖ ɖ ɢɟɐůɖ FFP ïəɑɜŭɡɜɞɠ 

ɚɞɘɛɩɝŮɤɜ əŬɘ ŬɚɚŮɟɔɘəɩɜ ŬɜŰɘŭɟɎůŮɤɜ



Williams et al. Quick Guide to transfusion Medicine. AACC 2014

ABO-ȷɆɈɀȸȷɇȺɆ ɀȺɇȷɀɃɆɉȺɈɆȺȽɆ



ȹɘˊɚɐ ɄɚŬůɛŬűŬɑɟŮůɖ əŬɘ ȷůɨɛɓŬŰɖ ɀŮŰŬɛɧůɢŮɡůɖ ɁŮűɟɞɨ

Å 1o űɑɚŰɟɞ ɔɘŬ ŭɘŬɢɤɟɘůɛɧ ˊɚɎůɛŬŰɞɠ: Plasmafloɐ 

Plasmacure

Å 2o űɑɚŰɟɞ ɔɘŬ ŭɘɐɗɖůɖ ˊɚɎůɛŬŰɞɠ: Cascadefloɐ  

Evaflux

Å ȷɜŰɘəŬŰɎůŰŬůɖ 1-1.5 ɧɔəɞɡ 

Å ɈˊɞəŬŰɎůŰŬŰɞ ŭɘɎɚɡɛŬ Human Alb 5%

ȳɔəɞɠ ˊɚɎůɛŬŰɞɠ= (1-ŬɘɛŬŰɞəɟɑŰɖɠ) ɉ (0.065 X ȸɆ)



ȷɜɞůɞˊɟɞůɟɧűɖůɖ əŬɘ ȷůɨɛɓŬŰɖ ɀŮŰŬɛɧůɢŮɡůɖ ɁŮűɟɞɨ

ȷɜŰɘɔɞɜɞ-Ůɘŭɘəɐ

ūɑɚŰɟɞ Glycosorb ® 

ɀɖ ŬɜŰɘɔɞɜɞ-Ůɘŭɘəɐ

ūɑɚŰɟɞImmusorba ® 

Å 1o űɑɚŰɟɞ ɔɘŬ ŭɘŬɢɤɟɘůɛɧ ˊɚɎůɛŬŰɞɠ: PlasmafloɐPlasmacure

Plasma system

Perfusion of plasma 

(containing antibodies 

or immunocomplexes) 

over a matrix with an 

immobilized specific 

ligand to eliminate 

antibodies and/or 

immunocomplexes

whole blood

blood cells

plasma

column

anticoagulation

whole blood

cell separation

filtration 

ɆŰɐɚɖ Ŭˊɧ ůŰŬűɡɚɞəɞəəɘəɐ ˊɟɤŰŮȶɜɖ ȷ 

ůɡɜŭŮŭŮɛɏɜɖ ůŮ ɓɎůɖ Ŭˊɧ ůŮűŬɟɧɕɖŸ 

ŬűŬɑɟŮůɖ Űɤɜ IgG ŬɜɞůɞůűŬɘɟɘɜɩɜ

ɆŰɐɚɖ Ŭˊɧ ɡŭŬŰɎɜɗɟŬəŬ ɢŬɛɖɚɞɨ ɀȸɛŮ 

ŬɜŰɘɔɧɜŬA ɐBůɡɜŭŮŭŮɛɏɜŬ ůŮ ɓɎůɖ Ŭˊɧ 

ůŮűŬɟɧɕɖŸ ȺəɚŮəŰɘəɐ ŬűŬɑɟŮůɖ Űɤɜ 

ŬɜŰɘ-A ɐ ŬɜŰɘ-B ŬɜŰɘůɤɛɎŰɤɜ 



Evaluation of 2 Techniques of Apheresis to Desensitize ABO 

Incompatible Kidney Transplant Candidates: Double Filtration 

PlasmaPheresis (DFPP) vs Large Plasma Volume Specific 

ImmunoAdsorption

1 to 2 sessions of large volume specific 

immunoadsorption using GLYCOSORB®-ABO column

1 to 5 sessions of double filtration plasmapheresis

Å Randomized

Å Open label

ÅȷůɗŮɜŮɑɠ ɛŮ ŰɑŰɚɞɡɠ ŬɜŰɘȷ/ȸ 1/8-1/128 əŬɘ ůŰɧɢɞ Ò1/4

ǥɸȌŰŮȈŮůȉŬŰȆȇȕŰȄŰŬ, ŬůűǼȈŮȆŬ, ȇȕůŰȌȎ 



ɜ=61

ȷůɨɛɓŬŰŮɠ əŬŰɎ ȷȸɃ 

ɛŮŰŬɛɞůɢŮɨůŮɘɠ ɜŮűɟɞɨ

2005-2019

Ȍ=24

ȀȌȓȈȂȎȌȎ-ȄȈȃȈȉǽ ȀȌȎȒȎȏȐȎȒȐțȕȆȒȆ

Ȍ=20

ȃȈȏȊǽ ȏȊȀȒȋȀȕȀǾȐȄȒȆ

Ȍ=7 

ȋȆ ȄȈȃȈȉǽ ȀȌȎȒȎȏȐȎȒȐțȕȆȒȆ

Ȍ=10

ȖȘȐǾȑ ȀȈȋȀȕȀǾȐȄȒȆ

ȷůɨɛɓŬŰɖ ɀŮŰŬɛɧůɢŮɡůɖ ɁŮűɟɞɨ ůŰɞ ũ.Ɂ.ȷ çȿŬɥəɧè



ABO-ȷůɨɛɓŬŰŮɠ ɀŮŰŬɛɞůɢŮɨůŮɘɠ

Genberg et al. Nephrol Dial Transplant 2011;26:2394-2400



Å H ȷɄɃɈɆȽȷȷɁɇȽȹɅȷɆȼɆɛŮŰŬɝɨ

ŬɜŰɘɔɧɜɞɡəŬɘŬɜŰɘůɩɛŬŰɞɠ,ˊŬɟɎŰɖɜ

ˊŬɟɞɡůɑŬŰɤɜçɝɏɜɤɜèAg ůŰŬ

ŮɜŭɞɗɖɚɘŬəɎəɨŰŰŬɟŬŰɤɜŬɔɔŮɑɤɜŰɞɡ

ɛɞůɢŮɨɛŬŰɞɠəŬɘŰɖɜŮɑůɞŭɞAb Űɞɡ

ɚɐˊŰɖɛɏůɤŰɖɠəɡəɚɞűɞɟɑŬɠůŰɞ

ɛɧůɢŮɡɛŬ.

Å ɆɡɜɐɗɤɠŮɔəŬɗɑůŰŬŰŬɘ1-2 ŮɓŭɞɛɎŭŮɠ

ɛŮŰɎŰɖɛŮŰŬɛɧůɢŮɡůɖ.

ȷɜɞůɞɚɞɔɘəɐ Ŭɜɞɢɐ (Accomodation)

K. Takahashi, K. Saito / Transplantation Reviews 27 (2013) 1ï8



Tacrolimus Ǿ cyclosporine
Azathioprine
methyprednisolone

Tacrolimus 
Mycophenolate mofetil
methyprednisolone

ůɸȈȄȊŮȇŰȌȉǾ rituximab

ɄɚŬůɛŬűŬɑɟŮůɖɐ ŭɘˊɚɐ ˊɚŬůɛŬűŬɑɟŮůɖ(cascade)ɐ Ŭɜɞůɞˊɟɞůɟɧűɖůɖ

ȺɜŭɞűɚɏɓɘŬ ŬɜɞůɞůűŬɘɟɑɜɖ

1980 1990 2000 2015

ǥȍȐȆȇǽȎ 
ȉŮȈǽŰŮȎ

ɄɟɤŰɧəɞɚɚŬ ȷˊŮɡŬɘůɗɖŰɞˊɞɑɖůɖɠ 



-30 -15 -1 0

Rituximab
Tacrolimus  

+MPAɐ EVER IVIG

AɜɞůɞˊɟɞůɟɞűɐůŮɘɠɐ ŭɘˊɚɐ ˊɚŬůɛŬűŬɑɟŮůɖ

Basiliximab+ steroids

MTx

ȺˊɘɗɡɛɖŰɏɠ ůŰɎɗɛŮɠ: Tacrolimus 6-8 ng/mL

ɄɟɤŰɧəɞɚɚɞ ȷůɨɛɓŬŰɖɠ əŬŰɎ ȷȸɃ 

ɀŮŰŬɛɧůɢŮɡůɖɠ ɁŮűɟɞɨ ůŰɞ ũ.Ɂ.ȷ çȿȷɌȾɃè



üǥɸȕŰȌ2005 ǽȐȌȏȊŭȆŮȊŮȍȂȄȅŮǿůȏȊȌȈȆȇǼ61 ABO-
ŬůȖȉȁŬŰŮȎȉŮŰŬȉȌůȐŮȖůŮȆȎȊŮűȍȌȖ

üǴŮɸŮȍǿɸȌȏŰȌȏȎȉȆůȌȖȎŬůȅŮȊŮǿȎŸ ɸǼȊȒŬɸȕ8 ǽŰȄ

follow -up

ɮɰʁ-ʰˋˏ˃ʲʰˍʹ ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ ˄ʶ˒ˊˇˏΣɱΦɿΦɮΦ ζɽʰʿˁˈη



  

Figure 1: Patient survival (Kaplan -Meier) 
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ȷȸɃ-ŬůɨɛɓŬŰɖ ɛŮŰŬɛɧůɢŮɡůɖ ɜŮűɟɞɨ,ũ.Ɂ.ȷ. çȿŬɥəɧ»

Ⱥˊɘɓɑɤůɖ ŬůɗŮɜɞɨɠ (Kaplan-Meier)



 

Figure 2: Graft survival  (Kaplan-Meier) 
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The Japan ABO-incompatible Kidney Transplantation Committee

K. Takahashi, K. Saito / Transplantation Reviews 27 (2013) 1ï8

1ȄABO - I Tx ůŰȄȊ 
ǫŬɸȒȊǿŬ, 1989

Á ǥɸȕ ŰȕŰŮ>2000 ǥǦǱ- i
Tx ůŰȄȊ ȆŬɸȒȊǿŬ

Á ~30% ŰȒȊ ůȏȊȌȈȆȇȗȊ
Tx Ŭɸȕ ȃȗȊŰŮȎ ŭȕŰŮȎ



n= 2728 ˃ ʶ˂ʷˍʶˌ
ɴ˄ˍʰ˅ʹ
Ҩ

n=26 ˃ ʶ˂ʷˍʶˌ

n=1346 
ABO-i
ʰˋʻʶ˄ʶʾˌ

n=4943 
ABO-c
ʰˋʻʶ˄ʶʾˌ
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ɳˉʽʲʾ˖ˋʹ ˃ˇˋ˔ʶˏ˃ʰˍˇˌ ˍˇ мˇ ʷˍˇˌҦ 96% ABO-i vs  98% in ABOc(p<0.001)

ABO-ʰˋˏ˃ʲʰˍʹ ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ ˄ʶ˒ˊˇˏ

ɮˉˈˊˊʽ˕ʹ ˋ˔ʶˍʽʸˈ˃ʶ˄ʹ ˃ʶ ʰ˄ˍʽˋ˗˃ʰˍʰ (AMR): RR 3.86

ʅˇʲʰˊʷˌ ˃ʹ ʽˇʴʶ˄ʶʾˌ ˂ˇʽ˃˗˅ʶʽˌ: RR 1.44

ɮʽ˃ˇˊˊʰʴʾʶˌ: RR 1.44



ÅɀŮŰŬ-ŬɜɎɚɡůɖ ɛŮɚŮŰɩɜ ˊŬɟŬŰɐɟɖůɖɠɏɤɠ ŰɞȹŮə2017

Å40 ɛŮɚɏŰŮɠ
7.098 ɡˊɞɓɚɐɗɖəŬɜ ůŮABOi Tx

57.965 ɡˊɞɓɚɐɗɖəŬɜ ůŮABOc Tx
Å65.063 ŬůɗŮɜŮɑɠ
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Ɇɨɔəɟɘůɖ ȷůɨɛɓŬŰɖɠ vs ɆɡɛɓŬŰɐɠ ɀŮŰŬɛɧůɢŮɡůɖɠ ɁŮűɟɞɨ

Ⱥˊɘɓɑɤůɖ ɛɞůɢŮɨɛŬŰɞɠ 

ɛɘəɟɧŰŮɟɖ ůŰɘɠ 

ŬůɨɛɓŬŰŮɠ 1 əŬɘ 3 ɏŰɖ 

ɛŮŰɎ Űɖ ɛŮŰŬɛɧůɢŮɡůɖ


