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Current Status of ABO-incompatible Kidney Transplantation

Junji Uchida

(Department of Urology, Osaka City University Graduate School of Medicine)

Abstract

Kidney transplantation is the optimal renal replacement therapy for patients with end-stage kidney disease because of
greater longevity and better quality of life compared with dialysis therapy. Owing to severe shortage of deceased donor
kidney transplantation, ABO-incompatible kidney transplantation has been performed since 1989 in Japan. It is
considered to be an immunological high-risk procedure due to antibody mediated rejection and early graft loss attribute
to anti-A/B antibodies, and was once believed to be a contraindication. Recently, pretransplant desensitization consisting
of antibody removal such as plasma exchange or double filtration plasmapheresis, and inhibition of antibody production
such as administration of rituximab have achieved successful outcomes of ABO-incompatible kidney transplantation.
Nowadays, ABO-incompatible kidney transplantation accounts for more than 30% of all living donor kidney
transplantation in Japan. ABO-incompatible kidney transplantation might be an acceptable radical renal replacement
therapy for patients with end-stage kidney disease. This review summarizes desensitization protocol, clinical outcomes,

complication, and problems of ABO-incompatible kidney transplantation.
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LT TR B LU QOL D5 TN 72 B RS
ThdEMEINTBEY. ZOX5 5RNT, "AET
AEARE B A O SIS L K 0 72 812 1989 4 & D ABO il
IR A S A MG X 72" ABO IMLIERIANE & B A
MRS K 2 PUikBEELIEAG KOS % & 0F 3 2 nTREME 2
Y, —MENZRIEFNA ) A ERETH S, L
LN, B FF =280 2Ryt aE KL, %72,
ABO i RIA 6 75 FEAE I 0 9 B AR L 25 A U 72
FER & LT ABO IMIERIAE A B R BU3 G Infain % 7R
L, 2017 R i3 AR E 2R D 30% % ) 5 ICF >

72", BUE, ABO ILERIAE A B R A O B R I3 ABO
MAERE A B M @A e OWE LA X 37,
LA L&A 5, ABO MERAE A B FMICEE LTl 2m
75 RS A e, FEAE T O 3 1E 25 UL R BT A 0D FE e fE,
ViR ZED 7012175 7 7 2 L — ¥ 20, P
A EAERE N DO RIS 2 ERZBH S 2 12iZ ST A,
AHRHETIE ABO MK RIAE A B RO BUIK & BB &

VA= DN TR 5.

2. ABO AN EEBEREOMES

ABO I U I BESHPUR T 0, PR ORRME: %2 g
LTWADIERIGOFEHTH 5. ARIMERFAIZHEBIL T
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WP & RO U, PiRBIERERIS A A X s, R
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ﬁ%t%a%hfnt

3. ABOMAZABEAFTEEERHICE T Z2REZNIER
(Accommodation)

Tl 2 o 1A% N i Ml i 1S ABO IR P 23 fF 1
L, Ly Exy b OIMERIC S PURERRISIA S AAEL T
T, PUARBHIEHER IS 23 FIE U 2 KRR 2 2 2 R IE)G
(Accommodation) &3 XN 2", MR AR A R
MTIE At K2 2 MBI TS d L& 4 th“CL!
3. LItk, #0724 G ERRE T & AU PR bk
2 PiARB RO IF B S s, BRMERRICHT N ﬂ‘ —
HLA ¥k (Fi&AE, denovo FEA) DAL T 288137 D
PRIC K 018, ETHICEREREL2GFRI§ I & AR
BIC& 1D, Accommodation 2359 % ABO Il i H1 A4~ i
BEBM L3R5,

4. ABO MARBNEEBBMEICH T HRBEEE
ABO i RIANE &5 B A3 U TR~ e B R AR ek
PE SN TBH, K72, BEABRIEEA I S 2

XN T, ABO MR E A B M 351 5 k&
TERRED R A v M PR BRI RIS O JHIK & 7 5 Pk
RUUAR DR Z & PURLERUARBEAEPIHITd 5. KBTI K
RAF IR R IR B R # FHC 351 5 ABO I RIA G &
Blin 7 v + 2 —)L % Fig. 1 1217
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X ABO IR BN A B FERE O BE D PR A ] &
LU CHikpE ML T d % B, FEMILORA D e
i < & B MER T b Y L Lans, W
HIRT S & 0 BEEHEIS 25 & O SVRH A DFE R BUALE, =7 4 L 2
JRGYER ED Y 2 7 BHEAIL 72728, 2000 FLARE, 1944
ERGEL, VYR 2T EERGT 2 PURMEEES T S h
=YY F Y2 T3 CD20 HitkTH D, B o8
JEDOWIRIETH B, VY F v~ TH5IZL D KMILO B
M OBREMNATHET S 5. 2016 4 & © ABO Il A i
BEBMI I 2 PUAEAERIHNTY Y F v~ 7 & #H
F 5 Z MR X, BUE TR IE iaaaﬁbh
Twaw, LA LAAS, ABO MLER A A B A
FAEREL) YR TOME, RGN LE ;tEHEfr z
FE TN, KRBT KRR E R E R BE IR fs FH S

BT B EHEREERETIZ Y Y £ ¥~ 7 150 mg/m’ &
il 2 EMETCE S LTn 3 (Fig. 1),
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Bl R & 7.
PURLTIHUARR 288k & LT RIIZ I3 5E 52 % (PE),
DFPP, ®REWENFEfEE NS, MEZHROGE, WH
PUA Uik, PUB YRS & o AB RO B s i AE
(FFP) ¥ 5. L2 Lans, MIEREoOLAIR
FFPIZ 957 VX —RIGAMEE 50, IBEHEGE A
Wt 522 L& & 5", DFPP OBpA 3 BEEIK T 0K T
2 XD RO ML) 2 2 SR B ATREME B B, HIE
WX FI2 T —a 9IS TT bR TS HIRRELETH
2. PLABUK, PiBPiKE SRS TE 57205
W1, EAEEETZ 54147 43000 2—1 &
EEHITH B, 7, HATIHMEBRIE hTun?,
VI4E, B PE (SePE) A% ABO I AN G & & Rk
DOHULETIHARRR G X T B, fERDIERIE
HER & 0 IRALIEAV N X <, BEEIR T E DK - RWE %
B 12N - oy TR E OBR 2 A T RE 2o oy i &
T3, 7T I VEWSePE, & L < i3 FFP )& il
SePE 7315 & T\ 5. PG PUIARM O bk 2= 13
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Fig. 1 Standard desensitization protocol for ABO-incompatible kidney transplantation at Osaka City University Hospital.
Desensitization protocols for ABO-incompatible kidney transplantation consists of apheresis for anti-A/B antibody removal, preemptive

modulation of B-cell immunity and pharmacotherapy as maintenance immunosuppression. Tx, kidney transplantation; mTOR,

mammalian target of rapamycin; PE, plasma exchange; DFPP, double filtration plasmapheresis; SePE, selective plasma exchange.

DFPP, PE &I LTE BN, 747V ) =75 URH
XTI K ¥ D 52428 DFPP & ik L TH R WO RFEHTH
3",

&, ABO IR 4 B A 35 O 5 Pl B b ik
12 & BPUARBIBIEE R IGIE & & & EfFFE L 2 ARPIA TR
%<, de novo PiADBEE L T\ B HJREME SRR E v T
3. Z ORI X 0 B AR OEER] TR Fgk
EEBET, BB AZT BAarERE I T3, Ly
LN, ViRRIREZ TS5 ICBEBMEFEHEL, 2
PEPUABE B D & F8AE L, FERERFEIE & 2 > 72 RERI D
Wi e & 5%, Bl CHIER A KETH > T3
VRBELPAETH B EDIETF Y 235 nweELS. %
7z, BMERETOPURERE ORI, BHEERTO % —7 v b OPi
MR IE AR 2B & s Eh Tk,

ABO 1M AEA E AT E TIE LB E SN T
WA, PBUESET T b a3 — L EIE R Z R THED &

D, BIEARVYF v TR0 R4 IV 2y, Nk, 72,
PURBR Z: D BED B BEHUME I PUAAM 22 & 23 E 8 5T zs
V. ABO MR RIAS A B RERE L 35 1) B 0 2n e R Gy
Pl 7 g b3 — L DML NS HORETH 5.

5. ABO MAETNEE B E
1) BHEALEL LOBMEEESE
RAWMEEINTZVATYT 4 v 7 L E 2 —TI3HHE3
ELINTIX ABO LRI E A B IS ABO I A6 &
ERONE & Lo U CRRFH TR, PR EEENE S & W
ST 5., Bhltk 5 Fa2fHE T % & ABO MIERIAE A
H R ABO M ALE & B ke & [Abk DL AE2E, FERETE
BHETH 5. BURERELE LTY) Y F v~ T 2L 28
B, 1A, 3AEFETHT B U D FomE B 28 35 213 ABO Iy 7Y
A A E B & ABO MEALE S BEE T EZ2RD &
» o720 o X 2 7 F ) ¥ 2 TiE ABO MR A



26 momE &
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a)
[*4]
100 —
|
80 - — ABO-CKT vLog-rank test ; p=0.818
— ABO-IKT
60
40 4 Univariable Cox proportional hazards regression
HR. : 0.789 ( 95%CI : 0.105 —5.931 ) p=0.818
20 1
[ o T T T 1
0 2 4 [ 8 10 [years]
) years after kidney transplantation
No.at Risk
ABO-CKT 66 54 40 25 16 10
ABO-IKT 66 52 35 29 17 13
1 year 3 years 5 years Tyears | 10years
ABO-CKT| 100% 100 % 97.2% 92.4% 92 4%
ABO-IKT| 100% 100 % 97.1% 97.1% 97.1%

[*4]
100
| S———
50 4 — ABO-CKT Log-rank test ; p=0.426
— ABO-IKT
60
iy Univariable Cox proportional hazards regression
HR : 2.461 (95%CI : 0,249 —24.29 ) p=0.441
20
0 T T T T 1
0 2 4 6 g8 10 [vears]
years after kidney transplantation
No.at Risk
ABO-CKT 66 54 40 25 16 10
ABO-IKT 66 52 35 2 17 13
1 year 3 years 5 years Tyears | 10years
ABO-CKT| 100% 100 % 97.0% 97.0% 97.0%
ABO-IKT| 100% 97.9% 97.9% 94.2% 94.2%

Fig. 2 (a) Patient and (b) graft survival rate of ABO-incompatible kidney transplantation and ABO-compatible kidney transplantation

after propensity matching (Figure 4 from Kosoku A” et al with permission).

MR EA A S bR LT 14, 3 ERMEESE RIS
BEWEEhTBEY,

KO EOHRETE ABO LB AN & BRI B R
e LA TE 5%, ABO IMLRAE A Bk & ik L
TR SERIETH D ERWE IR TS, 2001 F2
5 2010 4% T ABO ILE A AN A B A R 51 o i i ©
BEAEEEIRIFTHY, A3V vy~ 7kk3Ia
T2/ —LBET 2 FLOMAICKS LB I AT
3",

KB ST R AR RN TR Bt PR 2 BH J6 1 % ABO Ifil
TR & B i3 &K UV ABO IMEREE A B R D 4]
LY D BME S, 10EAEFRITZNRZE N, 97.9%,
94.2% ¥ LU 97.0%, 97.0% THV, —FFHTHE &I
R I o 72, AARIZ ABO IR AR EA S A b L O

ABO I & B RO 5 AL, 10 FFAEFRIE
%h%hgm%,WJ%hiU%Q%,%4%&%%%@

-7 (Fig. 2). YR TOMEN Y 2F~vT 4 v L
Ca—, XA7F VY 2ALREZHEELTnEndi
WZk, Fio, BUEMEERE, BRGREEY AU XV MK
BEDBEYROEIZLEEDEEZLNS.

6. ABO MABRNESEBHEICH T 5 EHIE
1) fEAE RO

REREINIZY AT VT 4 v o LYo —TidfiaEiE
MR S DB 1 ABO IR T AE & B 4 & ABO IR
BEBHTIEENRD S D, PRI D
BT ABO ILETAEAE A O 528, ABO IR
BEBMEKRL CEwERESNTHWS, VYFi T
7 BRI L 72354, itk 5 4T o ABO Il
AU A B ENE I 36 0 5 PUIRBIE R AG SUG O 1% 13 ABO
MEALEA BB L ER VL IR TWEY . £/, HR
HIZE ABO I O A ORERIE A £ <, )Y F
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PRGOS OB I3 2R L G XT3y,

2) TEHYE
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WL T, BRIAE, +4 b a4 L ZEGRE OB A
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2R S s h 5727,

KB KA RS R BT 12 45 F 5 ABO I R AN i
BE AL ABO IR 4 B AE D JEGYRE D AT % B
a4 5 & MERYE, & 4 L ZHEIZ DWW T 2 BT
ZIA LD SN h 57 BT ABO MR A A B A
TECIIE B IR D RAETE BN 25 5 727, L L e
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0*® ABO IR A 6 A T R Al 12 6 B 7 SRS AR e 12 &
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MIMEAR AR BT 52007 72 —3 212K D
T4 T =y ERLE LRI &S5 -0
MDY 22 IWN$ 5. 7479 7= Vilih 100 mg/dL
Al & 75 % & RN LMK L 7 5 728, EREAEIEIC I
PrEBEEMAERMIZ L D 7 4 7Y /) =7 Y OIS BET
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