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[Summary)
[0bjective] In 2002, we introduced the chimeric anti-CD20 monoclonal antibody, rituximab, for use in ABO
blood type-incompatible kidney transplantation (ABO-IKT). Here, we report an evaluation of ABO-IKT using ri-

tuximab without splenectomy.
[Design] Matched case-control study.

[Methods] Between March 2007 and September 2011, one hundred patients underwent ABO-IKT using rituxi-
mab without splenectomy at our department. This ABO-IKT group was compared with the case-matched ABO
blood type-compatible living donor kidney transplantation (ABO-CKT) group (n=100). Basic immunosuppression
was the same in both groups except for the use of rituximab, preoperative plasma exchange and one-month preop-

erative desensitization with CNI and MMF.

[Results] The graft survival rates in the ABO-IKT and ABO-CKT groups were 95.7% and 99.0% at 1 year,
94.2% and 99.0% at 3 years, and 94.2% and 99.0% at 5 years after transplantation (»=0.105). No differences in
serum creatinine levels were observed in these groups at 1, 2, and 3 years after transplantation. The numbers of epi-
sodes of acute antibody-mediated rejection in the ABO-IKT and ABO-CKT groups were 6 (6%)and 6 (6%) , respec-
tively, and acute cellular rejection was observed in 2 (2%) and 14 (14%) patients, respectively (p=0.0018).

[Conclusion] Inclusion of rituximab in the preoperative regimen in ABO-IKT yielded a better outcome, espe-

cially for acute cellular rejection, than that of ABO-CKT.
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4 — VRFOFFE S E Karl Landsteiner 25, 1901
FiZe PO ABORMBA %5/ L TH 5 % 50 4%
#E 72 1952 4£ |2 Hume & 4%, {5255 1 %] B @ ABO =X
MEEAEEHHERE (MREESEEE) ik

il

'ERLZTEAKETEINE, * EREESN KRR B
i
(2012 - 7 - 4 548 ; 2012 - 8 - 14 5ZH)

TLTWARY, 2D 1985 FE 2NV F — D Alexandre
ik, MEEIAEAERMICH LT, HERY % MEEsT
WL BERERSAR Ch oo L BB LAY, HAT
1, 1989 FEICEAE O AN TEFE MY IC MBI E S
B A ATV, MTATIC Z E I8 14283 (double filtra-
tion plasmapheresis . DFPP) % 1T\, FEAH I | 5
HAT %479 & & CMEBIAGH & B RAED BRI 2 A& %
Bz L RRE L7120, 2004 SEICIX BB DY, BREHR
LY ¥y b oA ZHE R H 512 b
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59, FUEERIGS b b B oA 5E L
WIS % accommodation 2B L, # DR & 3HE L

»6)
- o

VE4E, BARRSSRE ISR T A CD20 2 W& ¥
b F A ZHE 70— F )VEAK rituximab & v 5 2
XD, PUREATRAHIEIT A2 LA T
HDEEZLN, 2002 FIZHFHI BV TEASTH)
O T IR B AR A B B AE IS rituximab 2 ¥ 5 L, R
RENZ LN, £ L Thiubitid, 2007 43
A& MRS A RIS L, rtuximab & % 5
L RET 2 70 ba— VERB L,

RE LI, MEEAREAEREICBIT 5 rituximab
OMBEABETHBEMT, rituximab X 3% 5 UK %
BETAMBRANESE R L, rituximab 25 L
2 WIERE S BB O BERA L b CNHEM UG R
HEFER G BT OWTHIE L7z,

Il. &R EFHE

N C -

2007 48 3 A5 2011 4F 9 A F TIT IR 47 % 6
1789 rituximab % ¥%5 L 72 ABO 2 B A~ 3 [H)
KRR 100 F & MEAAE AR L L, migiRd
S B & RN HGAT L 72 ABO ZUILHEALE A5 BE %
FEOHENS FF—OE - H5, Ly E¥Ty hnE
B - PR, BHERTEATEIME, BEZRREEOME S L
TFo VR Ty F & CRIRL 72 100 #) & 0 EL
AL D, WERXBAFSE (matched case-control

study) & U776

A

I A E AR O RIERIH 70 b — L ER IR
T, BRI OBB/EREEE LT, B L AHEI LD 2
Nizma—1) YHEH (CND) & LT tacrolimus (Tac)
| mg F 72 1& cyclosporine A (CsA) 50 mg & {3 #5 47
%/ & L T mycophenolate mofeti (MMF) 250 mg % 43 1
TPIBR L 720 A4 B2 5 6 HATLZ rituximab % ##AR
M5 5o D 11 HIHE 500 mg D 1 Al#572 -
72795, FDH 44 B2 200 mg O 1 B#HES, 45 B2 100
mg D 1[5 & L7, BAES HajL Y Tac 0.1 mgkg
% 7213 CsA 6 mg/kg 53 2, MMEF 2,000 mg 532 T PR

% BATAT o Methylprednisolone (MP) 13#4E24 H 500
mg TR LT, BAICE L TRFIZ 4 mg THE
FLED, ERICL o TRAT O FEilZ 28T
&k L 72, Basiliximab i3 20 mg % BAEE & BiE{h 4
HECERAES Lz, CNLIZMAREE=S 1) > 7
(therapeutic drug monitoring | TDM) (TSR ET «
TFole i1 A FTIE, Tac FEELNILVE G
T10-15ng/ml & L, CsAEHEE L Nz C T 150-
200 ng/ml, AUCy, T 2,000-2,500 ng - hyml & L T %
NENRSEFAE Lz, M EAR T3, Wim !
# BRI S O REIEAE R E R rituximab O % 51347 D
§, BHE2 HAET L b CNI, MMF % Blfa L 72, 4l
% @ CNI, MMF, MP, basiliximab ® % 5 &, TDM
W& ARG HEIE, MEMAEAHEEFEETH S,

Tac or CsA

MMF  |MMF 2,000 mg/day : trough 2:4 ug/ml

LS i

MP
Rituximab 100 mg

Terige/ o ik
500 mg~

w11

day -5 day -3 day -1
DFPP/PE

day 0 day 4
Basiliximab 20 mg

1 rituximab %5 R % ABO R M AR TE & B O REITHI#EE

Tac : tacrolimus, CsA : cyclosporine, MMF :
DFPP : double filtration plasmapheresis, PE:

mycophenolate mofetil, MP : methylprednisolone,
plasma exchange
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3. M#ETHa

MEEIAEE T CEBHMTRREREL LT, B
FERTIC AT & AT o 720 EBRITIE, BTN —IMmiEE
PRI U, ABEL THBMEE TORIC, “EEAM
#ASHL (double filtration plasmapheresis . DFPP) ¥ 72
2 IM%EASH (plasma  exchange : PE) % 1[4 5 3 [A]
To77. BAYHOH N — M HARA 25 64 £5 LA
LD IBEER MR ZIT Y, 32245 TIC
BFLZ 2R L TRBIEZIT- 72,

4. MEEEE

MBI E AR T OMRE D REREOHR ST, M
ﬁﬂﬁéﬁ&ﬂﬁ-ﬁMthﬁb&#otomﬁﬂ
REER, MEREEEE I, MERELZLIHLT
RIFGH & PR EE: 24T o TV 2R, BRI
B AAT - 72 0B, PAZEMEBIIRFELIE DR 2 L1230
LT, BBMEICEONBREEORS 21T 272,

5. SERFHIRE

Compliment dependent cytotoxicity (CDC) ¥ &, flow
cytometric crossmatch (FCXM) D7 0 AT v F7 X
b, MERAEER, MBELEAHEE b 2BImRHTIC
To7e EHIZEFITIER VA, WMEIZB VT flow-
panel reactive antibody (flow PRA) screening test (One
Lambda, Canogo Park, CA) %\ /z#ik b HIMEHT
JE (human leukocyte antigen . HLA) PuiA%idi L,
K —HEEBPLHLA $4F (Donor specific antibody !
DSA) DREREAT- 720

6. ILBNER

MBERABEE & MEEESEED, N+ —OkE,
HLA-A, -B, BXUDR¥IED I A<y FH, BEE
B, SEEMRERAEF LR L, 512, BHETE
&, FRMFEE, PRFEHEEM, &2 L7 5= V14,
B, EEFET B,

7. RETEVNIE

FEFFERE ICB W T, ERARIITY LB RE
TEL, 2HBO e E Mann-Whitney U test T
o720 BERARRD 2 BERIILBUE Chi Square test THR
5 L7z HEA&EIT Kaplan-Meier estimation TEH L,
log-rank test T 2 BEDIE A 4T - 72, p<0.05 THEF
MEEZE L HEHMLEIL, IMP® version 8.0 (SAS
Institute Inc., Cary, NC, USA) & Mathematica® version

8.0 (Wolfram Research Inc., Champaign, IL, USA) Ti7 -
720

m. #* g

1. BEE=
MERHREEHEMERAEEEOEETR TR
2R Yo FF—DFKH, HLA-A, -B, B L U-DR
EDIZATy FHIZOWTIE, WTRLAEELTD
ol MEENEEGE TIZALDS BRI 16
Bl, BEIAS ARIAT204), ABEIAH AR, BALE
72 ORI 226, ABIFEEBEDS ORAT42 6]
THo2,

2. B K — MR &

RSB A OM T O P RPRG L, AR
WAED 5 1288, 7 — DA AED 4D L S124ET
Ho7s

MAEBIAEAEIC B 2 M EA T AMmOHRE %
212R T, IgM, IgG Wb, Mikic L& L0l
1 BIDOART, & DRI S AR EAEH ST (acute
antibody mediated rejection . AAMR) % 2 L 7-7-0 %
TR AT 24TV 2 OB L 72, 2D OESNT
Thb, FHILEERAMEOBESZE EF RO o
726

3. REFZHRE
WRIOREFHNREFRER2IIRT,, MBEAR
WARE, MpEEEAEE LS b1, #TRTO NIH-CDC O T-
cell IFEBIBEETH o720 WHTD B cold PRIz B
TMHEBAEEHOIT) BERIE o7, WETD
FCXM &, #T T-cell IgG PLfEkmidd MBEINEEE 4
BHIR L, MEREE A I Tcell 1gG HFLRD G
Bl Ao 72o METO FCXM Tt 2 BEMICAEE %
D Ao 72, Flow PRA screening test Tif, 2l
FLTBLT, #llE L-#FANTIZ, PLHLA class I
PR IEDS, MEEAEEE 108115 L, mlmil_
SEX THITH o725 PLHLA class TTHURRG DS,
AT AT 10 BNH L, MBS A # is@’ﬂfaﬁ)o
720 DSA BB, #l%E Lz8EM T, mMEER
WABE B L, MEBEAEESHTHo .
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*®1 BEL=S
MR AR MEEE A
(n=100) (n=100) P

Ei () 523+12.7 51.4+118 0.439
R (BE) 35/65 42/58 0.309
K — i

B (%) 24 (24%) 27 (27%) 0.0590

Tt (%) 3 (3%) 5 (5%)

FEfa (%) 8 ( 8%) 19 (19%)

fefEE (%) 62 (62%) 50 (50%)

At (%) 3 ( 3%) 0 ( 0%)
Ly ¥y MM (A/B/O/AB) 28/24/48/~ 46/18/20/16 <0.00001
K9 —IiE# (A/B/O/AB) 45/33/—122 37/17/44/2 <0.00001
FfF——L¥xr b

A—B (%) 16 (16%) -

B—A (%) 20 (20%) -

AB—A/B/O (%) 22 (22%) -

A/B—0O (%) 42 (42%) -
ClassI (A, B) mismatch

0 (%) 5 ( 5%) 4 ( 4%) 0.222

1 (%) 19 (19%) 16 (16%)

2 (%) 33 (33%) 42 (42%)

3 (%) 31 (31%) 27 (27%)

4 (%) 12 (12%) 11 (11%)
ClassTI (DR) mismatch

0 (%) 15 (15%) 9 ( 9%) 0.409

1 (%) 59 (59%) 65 (65%)

2 (%) 26 (26%) 26 (26%)
EWEAR (A) 51.1%65.5(0-408) 51.1+64.4(0-367) 0.870
FEH o — MR B
EEE — s A () 4-128/4-512 -

X2 #HKF—mEEREE (oM, 1gG) DHERE




466 [# HE] Vol 47, No. 6

x2 REPHOREMR

[ R E AR

iRy BBty

n=100 n=100 P
CDC T+ 0 0 1.000
B warm+ 4 0 0.957
B cold+ 18 7 0.0187
FCXM TgG+ 4 0 0.957
B-IgG+ 4 2 0.593

CDC : compliment dependent cytotoxicity, FCXM ! flow cytometric crossmatch

x£3 BKEB
MENAEAH IREESE
AERR IR TR 24 27
SRERARE 2 14 17
IgA BE 10 14
B HE{LIE 8 4
ADPKD 6 5
BARRBRATE L AR 4 3
V— T AR 3 2
EHERHE 5 3 0
HEiR & (L 2 3
ANCA BIEE % 2 2
Zoft, % 24 23
&t 100 100

Chi square test : p=0.270
ADPKD : autosomal dominant polycystic kidney disease

4. RERE

MEAAEAR L MRAEGEORRELTRIIC
R, 2B DIERBUEE, ARBEL, AFBE
DIEICE o720 BERIOVWTEH 2BBEICEEEY
RO oT2,

5. Nr—#, CHREEE, MMM, MIRKIRE

B, e

N —4Eis, BIEBES, BIEMERE (warm ischemic
time © WIT), ZRHMER (total ischemic time @ TIT),
MRS O WRER T TOREE, WFhd 2 BEIC
BEEZRDOLP o7 (Rb), F/2, MEBAEE
BECHEICIERBEEAT > 2 EMI 1008 F 281 TH o
726

6. MBE/LT7F=1&
VAR, 2EBRBLUIEROFEHMIE S LT F=
L, 2ERICEREEXRD P oT,

7. EERIE

PR BB (acute antibody mediated
rejection : AAMR) {3, MBRAHEAEE 6B (6%) 12
L, MEREEH6HF (6%) T, 2BMICHEEE
RAD LI o7, EEHMBEIEMS S (acute  cellular
rejection : ACR) {F RIS EATE 2 B (2%) 123 L,
MERE AR 145 (14%) C, ARICHMBRAES
Bz ) B3 b ol

8. &FFE

BHESEERZEIIRT, MEEANHEEGHETE ]
E,3EBIVSFEERBENTN, 95.7%, 94.2%,
94.2% THolzDZxf L, MEAEETH TR, £he
n, 99.0%, 99.0%, 99.0% TH o7z, 2HEIHEE
RO ol BB, BHEEOEKE, MEHAHE
AFEIFICH L, MEAEER 16ITH -T2,

v. & E

WA T 1989 E I MBERIAEAERMEE BB L7
P, FOREIISEO MBS B L THL 2
KENH YR LTHREDNWL D TR R o7z, £D
%, WENEIEEOEE L ISEFEND R L BT
BB CMEMAEAEBESTREE 2o TE T,

SEEMRIFNE, 1996 F L ) CNI & LT CsA IR
Tac ASEIRTTREE 26 U, 2001 4E X W AEHIAI & LT
MMF pMERTREE % o720 & 51, 2002 L DEA
OV EEE L L TH CD25 £/ 7 10— F VK
basiliximab AME AT RE & 22 0, BRABEG OB
H5ABMB LI BHEFRLEL LT HCD20 E/ 70—
FOVHLE rituximab 2SEPE Y v oNE, BETY U< T,
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®4 BiAE
MERAEEH (n=100) MEEEEE (n=100) p
N — g (%) 57.0+12.0(24~81) 56.7+10.6(29~76) 0.791
BHEES (g 170.0+41.6(90—300) 179.2+48.5(110—315) 0.259
IR (7)) 229+86(100~583) 2394108 (58~743) 0.510
SRAIMMER (35) 4,048+ 1,528 (1,880~8,786) 4.422+1,906(1,985~11,615) 0.240
WK (%) 5994960 (55~7,200) 568 £980(48~7,860) 0.433
| FEH I CrfE (mg/dl) 1.35+0.48(0.63—3.16) 1.24+0.38(0.52—2.24) 0.232
2 EF M CrfE (mg/dl) 1.37+0.43(0.63—2.39) 1.25+0.41(0.49—2.18) 0.422
3 EEME Cr (B (mg/dl) 1.37+0.43(0.81—2.55) 1.29+0.40(0.78 —2.08) 0.572
AAMR (%) 6(6%) 6(6%) 1.000
ACR (%) 2(2%) 14(14%) 0.00176

AAMR : acute antibody-mediated rejection, ACR : acute cellular rejection

BREEER (%)

MR A ESH n=100

MERE AR n=100

1OMMWI—M—ILU
[RTEEEE TEEET N W B A |

80t
60!
40 777 bAEAH

AR 99.0% 99.0% 99.0%
o0 MR TEARE 95.7% O e42% | 942%

log rank p =0.105
; S . o vr
0 1 2 3 4 5

BEMM 25 + 1.44F

3 BREELEE

FOMBCRERBIIT L THENS L LHRE S
ST B Y oMEDEEEE LTHRRS
Tz, Aranda 5130 RERE O B IEIEME UG
2% L C rituximab 2 L Cah R A2 DL BREL
722 F I Thibitid, 2002 40 B AR O
% B9 M AR E A B BRI L CERA TS T
%5 LAEEFOME LAY, 2okLETIE, LIT
5O, MEREAEEEBHEICB W CHIL S
BEOEFMIZE D, B LT riuximab & 1%
5 L7, #D%, rituximab 2B T4 Z LI L DR
Ted Al 2 AT 3 IR B A & B A & 1TV B 22 B
EEBONTE T HIEN L ENY, HBF-TH 2007

30 &0 MERAEAERAEI T L, BRESRhT«
AT rituximab 2% 54 A 70 b a— ViR REBL
720

Rituximab D#% 5212 LTI, @3 Bz
NEOBRBEETHA 35 mgm* FHLD, TO&E
T3 1 EL EERMmD CD19 i) v 735Kk delete &
NTWBDHPHER SNz, BREIZB WV TRIER O
Bk e LTHAT2HEE S 5P ETHS EH
BrL, 12608 55944 61i%, 200 mg/body O 1 B 4%
5L L, #0045 F11E 100 mg/body @ 1 @5 &
L 720 Rituximab (Z#H$ 5 & b b iF P EIRAE
7%, 375 mg/m* X GFEFI T 1 FliZA B, 200 mg/body
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S REGIT 2 B B S N72H%, 100 mg/body ¥x 5-FE B
T, iR ERIEAE L 1B S BEER L Tvalz v, £ 01l
rituximab (CEE T 5 L B LN 5 EHFERRFIZA LN
holz,

1 B S AR 100 B 9 5 4 1% 12 B B 4l &
Tolzoix 260, 1FITELR LA K- — MR
HAGD LR E4E) AAMRIZH LTTHY, b9 161
iE, BERAERICHEZERER LT o 2RI IR M
&7- LAlf: 10 B B IR 21T o 7ERI TH -
725

MEEABETE CRETRRI 3B TH 72, AR
i, 2—FYRFAN) RBEZICBIEERE
Ll o tERIDY 1B, JEHEE (immunotactoid glomeru-
lopathy) DFFEZ & 5 BAEE 1ok’ 1 41, C ZUFFREZ,
BERVERE K 24 ) FFRERREIC L 2 BT TS 1 41
TdH 72,

4[], AAMR % [ ZAS 8 & & T 100 41 71 6 B 12
BN, FO6HIOFTHRBEHEFAMOE A%
9 AAMR % 1 BIE28 72, PLMEEFLAM O LA %
9 AAMR 25 L TR BB LS ER TH -
2 OHELH DY, AERT D LA TR D b
B%20, BEHER T o2& 2 A0 72
HIZERE L 72 HB D 5B AAMR (T I 7 B P Al
DFREHLNT, 1BlRATFOAL FSVABEL T
I ¥ ¥ A8—4"1) ' (deoxyspergualin : DSG) D5
TEERL, 4BE AT 04 POy REFE L MAERRT
Bz, BLEXY, MBEANESEBMERO AAMR
BHRHLAFBICE 2D DHEnEEZ LN, A8k
FTIEIC & ) —BERIC BN # B 5 T LWLV,
AT VA KOV A & MAER AR L S REB) 5%
THIENTET,

ACR IZ2W T, MEBAEEE CRRRAICEE
bUWEBHEBERTHRRESNOE LTI 2HDHT
Holo THELBTITHRZMEEHAE O ACR
DREE14.0% & B L THRETFENICEE LD
otz (p=0.0018), =D 2FOMEMS L, MBEEAR
BERETIRAEORBENIRIF % B feRE & L TR
BI—EMEAR L2 &, BREMICIESHRs T
Z &, BAEETIC rituximab &G L7 2 EAET O R,
T AMBEEAESEE TS DS T Tac A5, MHEE
BEFTIIE S DEF T APV L N L 5%
FHhb, MERMAEAEIZB VT ACR DFIEED
FEIEL > 2ERE LT, ERORFOVTALD
S LTWwieeZ2 612505, CNLIZB W TIMHERAR

W AEET Tac 84 B, CsA 16 B & Tac EHBIAZ D> o
S EDRELEREEZ ONSREERIBETE R
Vo LA L, w7 ADERN B CREEMEHELOET
)V C rituximab A% T AL D IHZ % #0672 & o #E"Y
%, non-Hodgkin lymphoma DJERF) TH5- L 7 rituximab
AT M DEMALE EHEICHRI Lz O ICHR
WREWHEYD H b, FILEBFICRBVTIX, in vitro
T rituximab ¥ 512 & V) GITR, CTLA-4, CD40L, CD
69 B LU CD2s DEBVECIMHI SN TEBY, D
HE I rituximab 25 B MIBARD A T% {, THIRRRIC
L TOIBIBIRZRIEL ) AT LD RESINL, L
720 T, ARETACRVWEEIW S Lh o ERE
L T rituximab D% 525k & { 5 L7 W B EATRIZ
ENBED, GHBEL L ARV ETH 5B,

V. & &

bbb, riuximab %5 LR % BF L 72 M
BAREABBHE L M E ST L % B L, rituxi-
mab DEIRE % HE L7ze AAMR DFERITIEEIT A
SN o 7208, ACR DFFEFIT rituximab & %5 L
TR ESEHDIE ) AR o7z, IO
DFERH S, MEEHEEE RO rituximab DA
bEIE SR, BREAKD S S %5 EEOR AR
ENb,
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