J Korean Soc Transplant | 2014;28:5-12 | http://dx.doi.org/10.4285/jkstn.2014.28.1.5

Zei

- 3%gst -

Watsta Al

e

Current Issues in ABO-Incompatible Kidney Transplantation

Yaeni Kim, M.D., Byung Ha Chung, M.D. and Chul Woo Yang, M.D., Ph.D.

Department of Internal Medicine, The Catholic University of Korea, College of Medicine, Seoul, Korea

Organ shortage is a critical issue in Korea as well as in other countries. In Korea, in 2013, the number of end-stage renal
disease patients on the waiting list was 14,600; however, only 1,759 patients received transplantation during 2013. Recent
advances in immunosuppression and antibody removal protocols have made ABO-incompatible kidney transplantation (ABO
IKT) feasible, and have increased the opportunities for patients to undergo transplantation, especially for patients who do
not have an ABO-compatible donor. The first ABO IKT was reported in 1955, but was unsuccessful due to the absence of

an effective preparation protocol for antibody removal.

In the 1980s, Alexandre used a protocol for removal of anti-ABO

antibodies for the first time; however, the outcome was still inferior to that of ABO-compatible KT. Since 2000, with the
advancement of immunosuppression and plasmapheresis, the outcome of ABO IKT has shown significant improvement and
is now comparable to that of ABO-compatible KT. However, there are still several undetermined issues in ABO IKT. For
example, issues regarding anti-ABO antibody titer, pretransplant desensitization method, immune suppressant regimen, and
the role of C4d have still not been established. In this article, we reviewed the current status and protocol of ABO IKT and

addressed to the undetermined issues in this field.
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9905, o] 1d AEES sovel Sukshe wE el BAL wEss U 9 2o Aegelx Fol
4 QT4 AHE BAH1213). VEAAE 198909 HolA%, GAS AANE Eh % ol4 o) F 4
A Alm7} o] FolHaL, 19909 FHHEE 1| =e] Mayo A7t @R ugE W ue}l 2Jo]E Kol Ao
Clinic¥} Johns Hopkins Hospital, Z2]3 2=¢|dle] FQ A= ol &7k HWEs] &R vyt givh2l), uhekA
HAES TR ZAstHY] AREFITH6,8,14,15). Gt usts Wy 5 54 o] 53] AaEHA=
Tl A= 2007 Hlels A Aoz AEdt o o, 7|HEE tgg WS dgste] ARgstaL it
F wihd o] 7 S7kskA, 2011 d=74A] 137] AlE A A ABE B MEE AIS7] ¢i5te] Al E
oA 2489 HHY EBUX Aol o] Pt 53] R v EES T 5 A ST o3 AP
2011”‘°ﬂt S-elvkel AA AR ]2 o] 13.8%0) o2 F E5 S7MA7IAL, g o] 719 B Al E(Memory B
Folle A&HHo R F7HE Aolth(16,17). cel)7} v7go] ofd Fpe EAlgttheE AFA o] 2

sto] o o] AuEA ¢a, AAE FCD20 FAFE

2) Soidy x| AXo|Al M XX ZREZ _
=270 @2 o 1= = A (monoclonal - antibody)$l 2] 5-A|H (rituximab) 0 &

BEAQ ENY BLA AlolAs H?‘fﬂ/ﬂb FABO  HAIHATH5,22,23). El%*l‘?& ¥d g2 FHol v
gale] AR AAZE Aoty 1 o]fE FABO  AFIIE St wWoZzEde A FAmpg Wy
FAZE A A 9] AE g A= *1]301] 2= S-S HAlske 7140l ¥E l deiA A= Feut
o] = ABO 17} ukg3le] EZﬂﬁ] Eﬂf& A S Te] Fe #8419 At FF A (alloantibody) & 2]
T4 AR5 7S BEIA 254 52 34 & HHoR $43h, 249std B HZTe] CD199 Hig T
A wi7h g AFES do7)7] wiE OlDHlS FAE AA|, aejar 2A ¢ alloreactlve T "z 34

ol A Fol AAIEIL gUrh24-26). B A= 2
& 100~200 mg/kge] A& Qo] F2 AMEEHM, ¢

[e

1

oo 2
ST A TSN

7
Ast7] Y& A Ax 29 de= JEASE

AAstaL, F5 Ao BdE AAsHE A=A

it f

2] 28k (plasmapheresis)# 2] &A1 (rituximab) 1 gugle] ¢ F9 Fdgs e § glo] ARSSA &
HoFREdo] 23ke olFHH19)(Fig. 1. 7IEAss  AETF O Sk Fa AlHY d AA o ZRESS
FAE AAsH= ol 7P S8 A5 W @ Table 13} 2t}

agsol ofel 257 e, dEden A ggmae @ A4 2w oledel 34 olE B ojsz 7
(total plasma exchange), ©|5ZE A3 (double 2 A7l F o]Ale AFEHA e, dER 7)ol
filtration plasmapheresis), ™ 9&2r&(immunoadsorption) Ast BE Ayl 1:4~1 169 EEs 311 SRS
of F2 AETL GITHG1520). 9 PHEURE BF  AENTE 1: 37k ol SHETTHE,69,15,17,27-29)

Renal tubular epithelial cell

T - -

ABO Ag
Prevention of antibody production Removal of preformed antibody

YY Fig. 1. Diagram for pretransplant
) . desensitization therapy for ABO-
\ Anti-ABO antibody incompatible kidney tranpsplan-
B cell Y Y tation. For the removal of pre-
Plasma cell 4 formed antibody, PP/IVIG was
A T : used and anti-CD20 monoclonal
1 I | antibody, rituximab has a role to
: 1 | prevent antibody production by
I PRl o deletion of B cell and memory B
L7 Plasmapheresis cell. Abbreviation: PP/IVIG, plas-
Rituximab e mapheresis/intravenous immuno-

- Memory B cell globulin.
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Table 1. Examples of protocol for ABO-incompatible kidney transplantation

L . Rituximab
Institution PP modality IVIG (m g/mz)
Takahashi et al. DFPP No 200
(Tokyo)(5)
Gloor et al, TPE 0.1 g/kg 375
(Mayo)(15) after PP
Tobian et al. TPE CMV-IVIG : No
(Johns Hopkins 0.1 g/kg
Hospital)(21) after PP
Tyden et al. 1A 0.5 g/kg 375
(Stockholm)(6) single dose

PP frequency (Pre-KT)

2~15 according to baseline
titer titer

PP frequency (Post-KT)  Target titer

>11:256 X 4 No 1:16
<1:128 X3 No
4, -2, -1, 0 d (x4) +1, +3 d 1:8
(if not splenectomized)
2~5 according to baseline 1 :16

-6, -5, -2, -1 d (x4) 3,6,9d (x3) 1:8

Abbreviations: PP, plasmapheresis; IVIG, intravenous immunoglobulin; DFPP, double filtration plasmapheresis; TPE, total plasma ex-

change; TA, immunoadsorption; KT, kidney transplantation.

(Table 1), 71 97} wpe} Sxjojrt of2 Sl 4
TeluskES Q8= sHA =™, Johns Hopkins Hospital
M= 71A Artel mE o] AT AR sk
8 355 ARG vk o).

3) YABO ¥H| %Jlet BaE =HS

(1) YABO TH| A7t 5% W A2 A8 5o
A ol AT w vhe 3

o A7 oinE A% B + 9
FABO FAle] Z4o AAZA AV ol ol §H1 9]
= whe WS AT o] Hojw, SHeh A w 7]
Fol| wet A7} g, 2 AAE o83t At
AP A3t 73R FA= 8u7kA]l zbolg HQl nf
ATH30). Tube WS AL =+ U= WHEEE Gel
card ¥ FAEZ EXH (flowcytometry) o] At} 53
FAE EAHE QAo EaL, SHART 52 7
WHo] st vke Aog wuEI glo], 5 it
ARg-o] sold Zlo = 7|t Erk(16,31,32). el ELISA

(enzyme-linked immunosorbent assay)Z ©]-&3F Ht
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Fig. 2. (A) The minimal number of PP/IVIG sessions required to reach the target titer according to the baseline anti-A/B antibody
titer. Note that the number of PP/IVIG sessions increased as the baseline titer increased. (B) The titer reduction rate according to
the baseline antibody titer. The titer reduction rate decreased as the baseline antibody titer increased. Abbreviations: PP/IVIG, plasma-
pheresis/intravenous immunoglobulin; KT, kidney transplantation. Adapted from Fig. 1 of reference [35].
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277 283 Aoz AFEETH55). mTOR inhibitor &
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>
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