Call R 0

AR ERAE « AR O B % B {2 R
1. BEYENEFICHES 5 FIHA
B | 2T A
T
4
BETAR B 111-@-6
> JAN
T A ke GRETERL)
(— &% %)
W 5 4 U > &4 2 10mg/mL
T RAGRIE
C:3
2]
(— 200944 A DAKELZ, FDASUZEMA TGRS Iz
& 2. ENTERI N TV EES
H
7 :%%%%-ﬁ\ziﬁuﬂw%@
fi A D 43K
S (%Z\é,lj‘%)%)@ 3 N SER
l:lDl:l T -y 7T ﬁﬂ:ﬂ\%
%.)
AT EERBR-C /et R (7272 L, ICH-GCP
CAUELTE - b OICIRS, ) IR S,
RN FE OB D
S CUNDRNTD)
FhEe « B | e NBRBHEIZ 35 1T 2 HLAR BE A 5 S e D VR
(Y ST %)
e - Rz o>W
TE#T5.)
PU R T — UK B R FE 0 S s D 1R PR
Z | mk . o\ - 375mg/m’ 1 [A~4 [a]  FARN A& 595
2] (W AnEm| Pt R —HUR 35 HLA fufk - iR F=rpr e & 2 &
N RIZ O =H—L7%n6) 1HEMEEIC 408 TENRE
7 | CRETD) Ly g 3 AR E T 5% R EE T 10 £5
WZARFAES 5
1 £
fﬁﬁﬁé%é Dd?ﬂﬁ%ié%%
X oy s (FricEIa %)
%.)




i A PR 9 [ 5 i
®ﬁ
BAEK HEETIEIC

iﬁﬁ(ﬁﬁﬂ% £9 60~160 A\
< HEE S 1E>
O BHABMHZS - BRBREBHEFZS LD ARSIV BB

WTHRET D, ) L B R A G B B RS (2014) 2013 4F 2 0 i 151 00 48 4

OB A R B BRRMEL 1y 2013 4E 0 B R A 5 Hia 1]
it 1586 ] (AKBBAE : 1431 I, Bk (OMsk) : 67
B, ﬁm(M%>88m)f@oto
@ HABHYZ - BABAKBEBH TSIV ARSI BB
*ﬁﬁnn%%‘ﬁﬁnﬁ&i (2014) 2013 A FEHEiE B O 4 5 s
COBIRFHA RS R BRI Py 20l Fo LB B
DGR EI A 1T 94.2% Th - 7= (1428 $1/1516 1), DD 1586
Bl 0 | 20 % LA b o> B R A S Bt 51 B i 1494 51 & HER L 7=,
@ @THEE L7- 20 bl EOB B EMEF HL 1494 FlTH
%, PUARBE R AR M SOS DI BLERIT 4% ~11% (ABO IfiLi
@LD%ﬁ XV Y Fv~7 %% 5 Lz ABO MigfiR
ABRAE) LTSN, fEE RS ERE T 60~160 # &

3=

%ﬁbko

B | OBER R D
| [ Dinsszias [ g e o ]
P WA LT A
H | [ DEREs O P9 B 5 o WE AL )
N

£ 2 T A
o | HRIEE)

OH 0 WL

BARPNEE L T 556, ZOREOME)

BRI T 2 PR BEE AR SOS DB EBRFIZY Y X o~ 7 (BLF,
AIE) 2L, TORNEROLE2EEZHRT D2 Lid, FHEEN
[RonTWnWsD Z & (IFHDERHAEES OS] 228, 60 f#]~160
%) . PURBIEREAE S ORBEZ TR T D Z ENRETH L0, Kl
JSICRE T DR O EE IR HECTH Y . BRIINETHD EE XD,

FER SES SR EBEISACNHERIY S

1. @ISR O EEM
W7 AEMICEKRREEND HEBR (BIERREKER)
O ﬁw@ﬁﬁﬁ?i YR T, BEARICELWEE L MIFTREEA




CHCCRSOL FURRS ) BB O R EMEKS
N OH O oo R

K

i3
=

O ZOfMAFAFICE LWEEZ RITTEA
Ox= EROEEIIEZY LRV

(BRI L7t 4L)

BRI N S WeRBE . I ECSRERIR N IMATENRE O FAET . IS AK OB, BRI
FoVfr MW ED OBREEE T > TR BRI IR S L 7 5 128
BT, BE A OHM SN 1T T ORER, KR, EMENEHEL., REBEME
EBEREA &L, BITRIERSCEBMEZ 0B ABRIEICIVRERZZY M LA
WR Y BFER L& 7 2 ERARES

BRI, KRB AR RICKT 21EENEO 1 > TH D, QOL XM D
WENPE TS, BBEOL Y & FF—I%, ABO Mg K O HLA
PUROHEEMZEE L TRIRIS D25, BHARIZEBWTIE 90%LL L2 AR B
T BHRAHLRA CABO ML K O HLA HUR OB AMENMEWSEA S H 0 | Fiik
B EREHME SIS (LN, AMR) O%EBLY 27 @< 725, AMR X, BHiE 12
FKELTWD R F—FHFEICHT AL B MENOHERIC X B RE
FE, BHE LG AICE, BEREROBEMIC SRS 5 aERE V., ABO
MR 23 570 2456 (ABO MRA R A BB A) Pt HLA JURBG R IR
JABMTIE, BRERTO LY By MMoxt U TBURIERIENThi, BEFPUA
D25 Je OSE IHIFI O 555 3T o 5 BRALRSET g & DI A | B E
B L VRSSO FE B NH] T & H R ERAMLEENI0 s v Ntk o T
[T AMR 2R BT 556000 | BIEBHEOHER L AT 572D,
g, 27 mA FHNC K 2290 285, EmlAlors G, ¥E) %
DIERENITOIN D,

ULEX Y KB ARRICK L CHEE Z2IBENTONRWIGEICITBSENTH
D, Fio, BBMEZICHEKSEZBE LBHESERT 255 121F, EITAR
AHTHY, BEAEFICE LWEELZ RIETZLICR2D B2, HEISE
WOBEBMEOT KA TN TDHLEEZD,

2. ERE Lo

B BEFOFEIENENIC W

OA1  ECKOEIKREBRIZ W THZIME - ZRMWENEEAFORIE L R
THLNZERLTWD

07 BCKICEW TEENEIBEICMESIT O TE Y, BN OER
BEOEWVEZEFI A TCHENCBT 28T’ TCE5LEE
ZHiLhH

= EROEEIZHY LN

(RRCICTHE L 2R L)

AMR (X, —HRIET 5 &R TH p BRI
AMR O F B FIX, T MIEENE AMR & T MIRIEKTETE AMR 238 0 &F2
B2 mn 1o B M SR E A T P B T b T A ISR B B




EKNELEIND,

AHE1T CD20 Bk B Ml & 55 L, KN CHUARPEAEMIRIZ /b3 5 B Mifid %
FEVBIRFEIZ T 5, HUARPEAMINICIE, CD20 (ZFH L TV AR, pre-B fE
BPURPEA AR ORTEE M CTH D E B Mg O £ IZ 1T CD20 N REH L TR &
RRMAEAS = 5 D CD20 Bk B MR Z K189 5 2 LIk v, B ZebuikmE 4
M~ b &2 BRE L, BURELEZIGIT2 LB 2 5,

AMR IZHT 216 Tl BuikBrEZ B E Lo, % —nm A %
2 (AR, IL-2) OPEAMGNC LD T U o NEREEFEMECHRIEER 2/ 7
AT A RENC LD 7OV ZAFREERARLRM oLy =0 — ) VIEARITHO T
ARTE AL IL-2 DEEA ZINHIT D 7 v AR Y o BRIEGRL B )y 7 g ) A
A ERARIIAE Ry SRRLEIC L D T ML OB MO B 2 IHl 45 2 a7
x ) = )VERE 7 o T ERARLEAT (PR MMF) | SRR SR T B A
BTV UoRkESh, RE LA SN, ok, MMF IXHUERREERIC
st UCHIEM L. JUEREAMGIER & A 2 SRR

B A 2 Fr RIS E L HUARIE A M~ D 23k &2 0 3 2 AT AR IR LIS
72 <. AMR KT BRI CHEH SN D IBBCHA OMERBFIcES & R
EOFHTHZ L TAMR ZIBET 5 2 LN TE ., BHEE OMREMER L OB
DEMNIIETE S EEZEX2NDZ G, ERLOLEEIZIT THDL EE X
%,

X

IR, ZA4 M@ Sn-HEEIZ, 2SI 0#EHIN - EEE T AR
WZH R ED D DG AT DO IHFLHE,
2. BHANREFITHR D EK TOARFEED KRG

RS 6 7 -
SO OkE  OxE OmE  OLE  OmE D250

[ TR
ST (K% 6 22[E T DK %)
(BHEic 7 Rk 4 [ T ORGRINA (B NAIC ST 5 BFFC T

v 7 L., #% N
s [ 0 7K 3R KE | lkes (B¥EL) | RITUXAN® (Genentech Inc.)

% SHE - BT K L
o) FE - AR KA L
{5

Bo[E | B5E4 (E¥4) | MabThera 100 mg concentrate for solution for
infusion (Roche Registration Limited)

BhEE « WA AKEBIR L
ik - & AKEBIR L
e




ME | BlGE4 (d224) | MabThera 100 mg concentrate for solution for
infusion (Roche Registration Limited)
ZhAE - Dk AR L
ML - & AR L
fifi &
{AE | B5e4 ({224) | MabThera 100 mg concentrate for solution for
infusion (Roche Registration Limited)
ZhAE - DR AR L
ML - W& AR L
fifi &
INE | BoE4 (%4) | RITUXAN® (Hoffmann-La Roche Ltd.)
Zhie - R AR L
ML - & AR L
fii &
ZE | kot (%4) | MABTHERA® (Roche Products Pty Limited)
Zhie - R AR L
ML - & AR L
fii %
e
i‘jgﬁﬁé mokE WEE DmE OGE OmE D5
HORE R DL | (BRCK % 6 03[ E T R HERfE FH N )
é%ﬁé%%- K 45 [ C OREIEROEE N (BN BT 5 BT TR
cEFsER || KB | A RTA The 2009 Kidney Disease: Improving Global
D3 72 Vi s A Vg Outcomes (KDIGO) clinical practice guideline on
M the monitoring, management, and treatment of
A Y EIC - )
FrorL. kidney transplant recipients (Ck[E KDIGO #Z& 4
R4 [ o £ e A KT A 1 2009) &FAMLEAS, WRELLRAS (B
s 5 BED L)
e - hE Chapter 6: Treatment of Acute Rejection

(F7=13%h%E -
AT EE D B
2% 0 A7)

< >
6.4: We suggest treating antibody-mediated acute

rejection with one or more of the following

alternatives, with or without corticosteroids

(2€):

* plasma exchange;

* intravenous immunoglobulin;

* anti-CD20 antibody;

« lymphocyte-depleting antibody.
<M >




Rationale
A number of measures may be effective in treating

antibody-mediated rejections, including plasma

exchange, intravenous immunuoglobulin, anti-CD20
antibody and anti—T-cell antibodies.

<& >

Therapeutic strategies that include combinations of

plasma exchange to remove donor-specific antibody,

and/or intravenous immunoglobulins and

anti-CD20+ monoclonal antibody (rituximab) to

suppress donor-specific antibody production have

been used to successfully treat acute humoral

rejection. However, the optimal protocol to treat

acute humoral rejection remains to be determined.

Indeed, there are no RCTs with adequate statistical

power to compare the safety and efficacy of these

different therapeutic strateqgies. In a RCT in 20

children, rituximab was associated with better

function and improved postrejection biopsy scores

compared to treatment with anti—T-cell antibody

and/or corticosteroids (108). Clearly, additional

studies to define the optimal treatment of acute

humoral rejection are needed.
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Renal transplant

a. prophylaxis - reduction of renal transplant
rejection (pre and post) by reducing HLA/ABO
antibodies in highly sensitized patients

b. acute rejection - reducing HLA/ABO
antibodies
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1. 1.3 Treatment of Antibody-Mediated Rejection
There are no trial data that allow firm
recommendations to be made for the treatment
of acute antibody-mediated rejection. The most
commonly reported treatments are combinations
of high dose steroids, IVIg, plasmapheresis and
cellular depleting therapy, such as polyclonal
anti-thymocyte globulin. It is recommended that
units performing AiT have protocols for the
treatment of rejection that include these
treatments.

Rituximab, eculizumab (50), bortezomib (22-4)
and splenectomy (79) have also been used with

successful outcomes in the published cases.

7.1 Selected Clinical Studies
7.1.2 Living Donor Transplantation
At the University Hospital Coventry, UK, 42




patients whose HLA antibody levels were high
enough to merit pre-transplant DFPP were
reported (60). The early rejection rate was 50%,

and this was most often treated with

anti-thymocyte globulin, though muromonomab

CD3 (OKT3), plasmapheresis and rituximab

were also used. One year patient survival was

90%, and death-censored graft survival was
94%.

Guideline 4.8 — KTR: Treatment of acute
rejection
We suggest that antibody mediated rejection

(AMR) should be treated with one or more of

the following modalities: steroids; plasma
exchange; intravenous immunoglobulin;
anti-CD20 antibody; or lymphocyte-depleting
antibody. (2C)

<>

It is recommended to stain all biopsies for C4d

and to send serum samples for HLA specific
antibodies to facilitate the diagnosis of acute
antibody-mediated rejection (AMR) according
to joint BSHI/BTS guidelines *’. Consideration
of this possibility is important since light
microscopic findings may be similar to those
associated with acute tubular necrosis *’. If
AMR is diagnosed then there is limited evidence

that treatment with alternative modalities such

as plasma exchange, infusion of

immunoglobulins or the administration of

monoclonal antibodies that target B cell

function may be beneficial (rituximab,

orthicluzamab or bortiluzimab) *® *°.
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The spectrum of antibody-mediated renal
allograft injury: implications for treatment.
Am J Transplant 2008;8(7):1367-1373. ©*
R ST -22

49 Moll S, Pascual M. Humoral rejection of
organ allografts. Am J Transplant
2005;5(11):2611-2618, %2 h Lik-23
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transplants from refractory antibody-mediated rejection. Transplantation. 2009; 87(2): 286-289.
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. REIEIF OWEICIVE L, B0 16 TIZABICHEREZ 230, Bl 14
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Faguer S, Kamar N, Guilbeaud-Frugier C, et al. Rituximab therapy for acute humoral rejection
after kidney transplantation. Transplantation. 2007; 83(9): 1277-1280. (7 7 > A {3 R SCHR
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4 FNZRE L T MK AFESURTRIE 3 T i, LB IVIG 35S ivlz, 1HZRE, %

12




EMEFREE L TMMF, A7 A REOW¥ 7Y A2 (b7 718 10~12ng/mL) % 5
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B
2004 4= 3 A 725 2006 4= 3 H 12, AMR & 2l S =B BEH 8 fHlloxt L CIRFEE1T
o7, BRI 3.5%, Bl bIBLE COMM P RE LM% 1.5 v A (8 H~14 » H)
ThHotz, 3FINHEBNE. 4 BINRIEER TH -7, Hl HLA class | (A, B, Cw) K
class Il (DR, DP, DQ) HiikiX ELISA JETHiH L7=, PRA IZAEHER) NIH 35 T3 L |
PURDREIX ELISA TIT o 7o, BHERF . T Ml X OB Mifld 7 v 2~ » FIXREMETH - 72,
AMR FHRTOREMHIRIEIZOW T, THNEA NV =2 —YU UEMZ, LFlIZ =
U LR EHRLICHEIT Sz, 2flice_e J A2R3F5 S, 1FlicL7v ) 2 Rnfkh
i, MMF 3 3 i - & iz, 2FIcxt L AT a4 AR X7z, AMR 3881t
3FNZHBNT, MMF 2= U A2 (24]) XiZm A (14]) ITZE L7, AMR
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D . AMR Z 8T 114pmol/L (63~261umol/L) & bl LA EICE/L L= (p=0.012),
CFEEC (241, TEE (460, i (2 6]) 2RO, AMR %ﬁfﬁﬂ#ODn‘ﬂ%ﬁk%E’JFﬁﬁ
5 i R A R BE B ORZE, RO M & E > ONVE ANMEOREMEZED 4 m ZH
DBV, RERR L OV & Yo mAe s 3 BRSO Bt Cad IRAEEPED 6 Bl
%nf:ﬁx 2 BT, n‘ﬂ*’rﬁt%é’ﬂaﬂﬁﬁfwﬁ(d\ﬁv’ﬂ’g . EVEVE I K OV IE SR &7z
R R PN L A PR IR D T, DSA KON CAd IEE BRSO L Lo 7o, B HLA
?fﬂzli ZOWNWT, 24T PRAﬁ(ﬁ%fMK% 1. 4 51T de novo DSA Z 388 7=,

BEDORER -

BEFIR B 10 » AR O, EFRKROEFERITZNE 100%L 75%TH Y, 2 4
T, 33 AUHWKEUS » HUWIZRBE A4 (LLF, ESRD) Z¥HlL L7225, ESRD %%
LR BEOBEEIZEGTHY . MiF2 L7 F = Phfii 153umol/L (104~
248umol/L, p=0.04), BHEAEDEALIT 3 B TR O LA, 1 H11L AMR ZWiFic A L b
7=BK A NAEEE (LLF, PVAN) TH U | filtd 5] TIiX PVAN 2RO 7Nt #E L,
BARBIEE, 2 B C DSA 2Pt & 720 | 2 Bl1X AMR R ELRFIZ PRA DR U 7 u—F L7
EEERO TN, BHERTOLVVITE T L, VY S ~7 0 3~5 [ 5%, BT
A8 L, B BEHE ST 34 m 2 MEE T CD19 B/ simm? R THY ., £D
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JEIZ DWW T, AMR F BRI PVAN 238D 72 RiR o 1 iliE, IRENEAL LEHICE > 7=,
D 2PN NT, VY X~ T H#E3 » A% L4 » A%IZ PVAN 2 5Bl L 7278 . MMF
L7 I RICEE LME L, 3 CHIERGLE 2380, 2 Bl CEEKEIEZ RO T,
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7 — LR

Billing H, Rieger S, Susal C, et al. IVIG and rituximab for treatment of chronic antibody-mediated
rejection: a prospective study in paediatric renal transplantation with a 2-year follow-up. Transpl
Int. 2012; 25(11): 1165-1173. (K1 >, {3 RLfE SCHER-25)

REOHEHB
/N ERFE DB ARBDEAE R SO W T, S IVIG & U Y X~ 7ot
BIZ L DA MEE MR LT,

1Bk
1A IVIG 1g/kg %z 1B RIC 4 A5 L, &ED IVIG %2V V¥ v~ 7 375mg/m® %
1 [FEE L7,
B R
Banff *05 73 FAIZ X 2 @ MEHUAR B R RON 2 R B L 1o/ N BEBEEE 2 x5 & L,
2004 4= 7 H 7225 2010 455 A £ Tl 20 il &2 B8k L 7=,

AR & 72 DR O BHH =

B (n=20)
£ fim H Rl 15 7%
(D53 hr E5 i - 10~19 5%)
PRI % 7 1] (35%)
B 13 41 (65%)
NP —5&A7
[IN=REZI 16 i (81%)
EXENE 2T 4 51 (19%)
BHE% 50 (A7) H {8 66 » A
(VY 4y o7 B #tipH - 40~117 % H)
HLA S 2~< v F 2.0£0.2
11391 S 95 B R 1
Zrmal LA 9 5 (45%)
vrua AR 11 #51 (55%)
MMF 19 1 (95%)
TYFETY 1 %1 (5%)
AFNTL R=ynr 16 5 (80%)
IL-2 52 2 R HE HUA 0
HEFF S22 0 R E
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g7 nm ) WA (mg/m?H) 6.0+0.7
Z7m ) AAEERT T 7ME (ng/mL) 5.6+1.0
Y7 aARY R (mg/m’H) 150+0.9
v uaARY CEGHT ST 74E (ng/mL) | 51.0£5.5
MMF 5.8 (mg/m* H) 633+73.6
MPA-AUC (ug - h/mL) 60.5+7.6
AFALTL R=vrr (mg/m*H) 2.840.2
18 £\ 8O T2 A2 A IRF D MR AR S
0 5 51 (25%)
1 5 51 (25%)
2 6 151 (30%)
3Lk 4 51 (20%)
HeEE S D 18 MBI B T FE H#E SOS 0 B e
y 2z
JravrlIAT A 7 51 (35%)
CNI fz/)h & 8 51 (40%)
MMF J8 & i3 Ik 4 1] (20%)
30 H OBAE 141 (5%)
JREHE (gimol 7 LT F =)
=20~200 (n=13) L 36
(P9 53 hr #edta - 16~75)
=200 (n=7) HfE 292
(DU Sy r Bt : 223~417)

A I D it R

FERE L 72 D AERICHB W T, BBEMED Cad Ih3E 28 10 1] (50%) THRH L, NEAMED
C4d LA 73 10 ] (50%) T bit7z, &6 (20 #]) THLHk HLA HURIZX 7% de novo
DSA 23#8® 5 i, transplant glomerulopathy score 2% 2~3 @ #3523 11 5] (55%) TH - 7=
D, RERERITBD 2o 72, 18 il (90%) THER L O/ XIXRMERZH O, 1A
L oo BE T A0 R 5 BOS 0 E eR B B A B s o0 BEYE & it 7 - /B 1 e v o
72, CD20 F5E DAY 10%A0 2> 5 50% D #iFH T, 12 il TR® H vz, 6 4T CNIPE
DO AMBIRIE 2 78D 72, IBIRFOERIT, RIS ISR T 210 E% 3 v A ~17 »
Az, 20 B9 9 f5il (45%) THfEI 47z, 9 Bl 4 Bl THE & 72 2 EMEEIC transplant
glomerulopathy 23388 HAL7e o 7203, IBERREDO E R TR Haviz, IR IS 40 &
D CAd [5MEDEIG X, 40+18.5%7° B IRk O M T 11.6+£12.2%298 4 L 7= (p=0.002),
9 5l 4 51T, C4d DILAE DRI L 72,

eGFR il 13, ML HE RS IE B AR 6 » A Bl (43.0ml/min/1.73m%) & LT, 4R
KB TR B AR IS 30 L (30.6mI/min/1.73m?) . VA% 6 » A 1% (30.3ml/min/1.73m?)
FOR12 % A% (27.5ml/min/1.73m?) (22 E LT\ -, eGFRIE F &%, 20 il & x5 & L
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T3 E . WRMEAERE SIS TR MR B AE 6 » A AT (7.6ml/min/1.73m?) & kb U C. WEMEAE MG %
BIAG 6 » A (2.1ml/min/1.73m%) THEIZIE T L(p=0.0013), &%BML% 6 » AMT&
Wrafmm Lz 2 flakr< 18 flaxtR e Li-Ga., WRMEEMRICTRERL 6 » ARl
(3.8ml/min/1.73m?) & bl U C, WEMEIEMIGHRBALA 6 » A% (1.5ml/min/1.73m%) TH
BEIZK T L 72 (p=0.01),

8 {51 C eGFR O ENFRD H I, 6 B TeGFR OZE LD =, 14l (70%) THRMEH
MRS TRE O 238 | transplant glomerulopathy %38 & 72 WEE TRIE N E - 72
(100% vs. 45%, p=0.014),

0 Y AT 4 v 7 BURSHTIZ IV T, Banff 05 (2 X % transplant glomerulopathy @ F2 £ (4
v Ak -0.22, p=0.032), RN EZIREDFLE (4 > Xtk -0.49, p=0.042) 23R 5%
BLE BN H o T2,

LMD RE R
T R SIS TR AT I 20 B 4 51 (20%) (2. 16T 12 » A [ 20 i 6 #1 (30%)
(2. 1RE% 24 » HIEIC 20 filHp 6 5l (30%) (2. KA >~ 27 v 7Y ifE (MG 1gG A3
79/L Kii) AEFEO Tz, WRMEIEMSUNIREME % 2 R T, LAl =2 —F VAT R - A
BRFHERNPFEBL, BEERD,

I ORE R

KA 1. CD20 P& M 1X 42 20 fl CHEMESOSTRIE 6 » A2 2IChhE (5 cells/uL #
i) Uiz, fEMEROSTRERLA 12 » A% OT —2 O dH 5 8 FlICE T, 7 #IT CD20 Btk
Mo D RRERERETH Y . 1 FHTEF P (200 cells/uL ##8 2 %) £ THEE L7,
2 FEIF LD CD20 [P B DR BEIZ DWW T, 7 — & Mgl T & 72 10 il 4 i T4 IE]
WL, 200N H HRRERERETH D . 4 B THERENFR L T\,

BEAZDOH HLADSA IZW IO BREFE THLRO 0o T, FEEE L 72 5 AEMREEIC, Luminex
®Eic kv, 26 (20 #]) T de novo HL HLA DSA 2338 H 7=, 10 #T 2 FE¥ELL > DSA

(class | 2 OV i class 1l HiiR) RO LN, ik d MFI BEWHIUED & &2 EHEHUK
& L7z, 1313 % DSA (X HLACclass Il DR, DQ XX DP HiJFicxtd 2 b D TH Y, 13
BilH 4 B TiX class | DSA H 80 7o, MMEIEMSUSIRE CTHRPBD b6 O FE e
HLA class | DSA @ MFI IR T 3RI%, 16WBHE 6 » H#2° 59.3%, 12 » H#% 7 61% T
o7z (p=0.044), EF72 HLAclass Il DSA Tik, 1REBHLA 6 » A% 40%, 12 » A%
2 63%Tdh -7 (p=0.033), DSA DHFERIELT (R—RAF A b 50% %2 51K T)
ZR O T IX, HLA class | DSA 7 7 {5 2 5l (28%) . HLA class Il DSA 7> 13 5l 5
Bl (38%) TH Y., WEHHLKED 12 5 AT, $L HLA DSA DR 7 41 THRD i
Too WAEIEME SRR IZ X DR & X—RAF 4 > D DSA @ MFI X3 DSA & FOFRJE &
XBEEVERN 22 v o 72, FE R — 4 A9 HLA Biki 20 67 17 61 (85%) T MEHH #t S i
TRREBHAARTICER O v, 1RIKBALE 6 » H 1% Tlid 20 #H 16 ] (80%) Th -7,

4) NRBHEOBMIEEFISOREE AL Ui, ) Y%y~ 7 & BEFRRE i 5 3
BHALT v & DL
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Zarkhin V, Li L, Kambham N, et al. A Randomized, Prospective Trial of Rituximab for Acute
Rejection in Pediatric Renal Transplantation. Am J Transplant. 2008; 8(12): 2607-2617. CK[H .
1> 3 MR SCER-19, BH IS S SCHik-16, K [E KDIGO 23 A K7 A > 2009 @ 5| f SCHik-108)

RO HB :
/NEBFE O BRI B E M AR SISO W T ERE O AENHIE (P4 ES a7
V. RO XF AT aA RV RAEE) LEEOGEINGIANC Y Y X~ T 2N
IO ZeM, A, ROENFT e 7 7 A V2B LT,

RBRTA

2004 A 12 H 13 A% 2006 4F 8 A 30 H & TOARRBE G IC A L Y Banff
53 HE D B FUG AR S iz /N AR 55 Bl 5 B, CD20 Btk Thd o7z 20
Bl L, VYR ~TIZ L VIRHET 5 RIS BE L EHEIGE 217 5 CIS BEIC 1:1 T
EZICEUF T L, 1B % 1 E TBI L,

B
- Vv xyv~7 (RIS) # (10 %)
YUY X <7 375ma/m* &8 16, 4 R (day 1,8,1522) #ix4+%5, £/, ¥4
E/m 7Y 15malkg & 6E, RO/ XIFATa A RV AEEEZITo T,
- v be—/ (CIS) & (10 1)
B AEZ7 7Y 1.5mgkg & 60, MO/ XIFAT oA K2V RAEERZIT- T,

BEE R
R I D R Y e & B RS O fk BE
CIS #f RIS p fiE

i B 45 10 10
Bha il (%) 12.546.9 11.5746.2 0.75
P SOS FE BLRF -l (k) 15.4+3.9 13.1+6.7 0.49
B S O (» H) 34.28+43.83 | 21.26%+15.25 | 0.39
Ly b BUHEA 40% 60% 0.39
KF— BHHEs 40% 40% 1
AR ARBHEES 40% 40% 1
BAEEE 1 EH 90% 90% 1
HLA X A~ v T 4+1.83 3.6+1.4 0.75
PRA >20% 10% 20% 0.9
BanffAR 7' L — K

RN—H—=F4 1 % 0 1

la 4 15 2
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1b 5 41 4 15

2a 0 3 1

2b 0 1 51
Banff AR % =1 7 -1 2.4 3.3 0.03
CADI 2= 7 5.62.9 5.6+3.2 1
A SO AR T oo CD20 BEEE] | 100% 100% 1
&
FEif S IR CAd B 20% 60% 0.07
FE e S IR DSA BE 40% 80% 0.07
AR AT 7 A KOV 25 | 100% 100% 1
27w A RERGUMEEHE RO I3 T | 20% 40% 0.35
LA€7 T ) ORE

AN s F

RISHE, XMOCISHEOEFITAT A KNIV AEEEIT o7, £z, RIS EED 4§,
LOCISHED 3FIN AT o A RIRHFUEEMEFILTH Y | IO AT v A K3V ZREIERE
o, Y AEr a7 ) U EER{To 7,

RIS #ECHMSILD 7 L— R @ <, RSO EZ R LI BENE o720, RIS
BECIEMSUGZ L — RO RN SEL2#BD -, RISEETIE. 1 5 A B4R O Banff
A TR R AR & el U A I #7248 (3.340.9 /2 5 1.4240.9. p=0.0003) .
CISEECTIE, ENREEDHRTH o7 (2.4+0.7 15 1.6+1.3, p=0.16), 6 #» BB A D
AT, Banff X = 7SEHIE, CIS BEL B L C RIS BECHEICBF TH o7z (RIS B
0.4+0.7 vs. CIS #f 1.6+1.03. P=0.02),

RISEECIx, USRI 6 » A% (p=0.07), 12 » A% (p=0.08) T, Z L T7F =V
J VT T ACHGEMEM AR v, Fio, BHHM P OKRERIIZIHBWT, RIS #f
FCISHELURIL I LVLTF= 7 VT 7 AREWVEITH > 7= (p=0.026),

RISHER O CIS BED K 2 il -> T, B OB AR D - (BEifiE TOYLMMH : i
o SOSFEELA D 945 H H)

ZARVEDRER

BUZIAM 1 420 0 B A7 SIT I RE & 12 100% Th - 7,

RIS FEABIT. REARBWER ORBE AL VY XL+ A BHERZ T X F7-.
VYo <70 1 A BESEEREC, 2 Gl CREZ2EVER (MEETF. ROAYIN) %2R
l=. CIS BECTIRENEM 23w /2025 7=,

7% 19G 13, RIS BER O CIS B O & JIERZ 5\ CTIER Th o7, RIS BED 2 T,
IgG (2.0~4.7mg/mL) M ' I19Gl %7 27 7 A (0.28~3.37mg/mL) A3V ¥ % o~ T VEHE
T#6 o ABIET Lias, 1 EHICES—RT (v & CHMRICERE L, M 1gM 1,
RITEH CIKLS 2 m TH Y CEH IgM il : 5 S 3 Bl 0.66+0.2mg/mL vs. $H
%53 5 J1 f% 0.33:0.15mg/mL., p=0.003) , 12  JI 1T 12 1E & & T L. RIS B
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P, B A 70T ) VREZZHEBRET, MBI REIEFLE (GEE3 »
H# D) IgM {& 0.24+0.16mg/mL) ,
E2TOBREIZEBNT, EHTER AT HACA ORIUIFED R o7,

APt MBE L& 5 EYE DB, N PCRIEIZE D CMV., EBV., XIZBKV O Y AL
Z X, RISEEL CISHETHIT R o1,

N FEOFER
RKAim g CD19 MM, VY L~ T HEFEGHICEHICEK T L, 4 MHF5H%IC
FEAICH Y LTz, CIS BETITBB I P2 kiZ 2R o7, RIS BEORMIM T CD19 [5G
ML, A vE 26 ) 11.844.3 » H HICIEWE~IE () L 7. B e o F Ak
WL, BRI R CD19 B Mln s & IFBIEN 2o 7oy, Ly B v D
COR<SHHBAI L, 10 5P OB (14425 5 H) LHEL T, 10 R OB (521.7 »
H) TEENED - 7= (p<0.0001),

5) HiEME OB BB EEMKSOREZBRE Lz, VY~ T OR—T — L3R

Becker YT, Becker BN, Pirsch JD, et al. Rituximab as treatment for refractory kidney transplant
rejection. Am J Transplant. 2004; 4(6): 996-1001. CK[E., 43¢ WLAESTHER-26, BR%S 222 SCHk-6)

HKEBOHEHB
AT 1 A RGBS E R FE M SOS TS R 2380 HEEMIS 2R L, 5 H &
2T aA NEEXIL ATG K ONMEEARHIC L AR TR E2RO R WEE LT 5
VYR < TIREORENMEZ MR LI,

TRREIE
ERth 48~72 FEM CTRIMA L7EM SIS T 2B~ LT Y Fd v ~T
375mg/m? §iE % LG Ui, £7-, RIS % 0F USRS A F L7 L
R=>nm> 500mg Z &5 L7, BHEEXENRD LN WEFICH LA EI a7
1.5mg/kg &5 L7,

BEE R
1999 4£ 2 A 725 2002 4E 2 H ofc, AR L v, fwkeMER /N & E & OV U I E N
R X DM 238 7= 27 Bl &2 84k LT-,

B R
BE (n=27)
S BA A b 46.5 1% (#PH : 18~72 %)
PRI
ek 13 5l (48%)
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T

14 %] (52%)

EZIACIE>

1 [m] 19 5l (70%)

2 [A] 6 5l (22%)

3 [A] 2 1511 (7%)
[INERE2iA 14 5 (52%)
EXEN 2

e 1 oz ) 6 %1 (22%)

1% [H 7 5 (26%)
PRA ) 35.7+10.2

#iJH 0~100

7 na A<y FiEt

0

B S5 @ Banff’97 45 %8

IA 4 151 (15%)
IB 4 151 (15%)
2A 9 51 (33%)
2B 7151 (26%)
3 341 (11%)

MO R R

M7 V7 F = EHEICHOWT, U Y o~ 758 (5.622.5mg/dL) & Hilk LT
JRBERE (0.95£0.29mg/dL) THEIZIK T L7z (p<0.001), JREIEX, VY ¥~ T7#E 24
Ref 2> 5 48 e O I HEIN L7z, FEMESOSTRIEIZEE L 7 ABE I o F2%)1% 10.2411.1 H

(#iPH : 4~45 H) Th oz,

2 BB RO THT H U Y BAERIT 8% TH -7, HEMUSDOEALIZ LY 3 #IT
EIEFAMEBEEEE 2R, BEBZEE LT, AT/ FLUYFU<T 20 LT

JEGlE . AT maA R, VYF~7 0 KU

WM LT Y A0 7 ) a0l LT2E

BITBAE OTRICABRETRD R oT,

LMD R

VY v~ 7HBRBEICB W CIMEIES IR E U o MR RO B 13386 C
W, Fo, MKRFH T a7 7 A VIR EL TV, BIMEREESMIE, 3 » ARS
23 751043302, 6 » H Hf A% 691242248 TH V. 12 » A £ TIEF PN (6600+£2100) T

ol

LB AR IX 6054£335.3 H Ch o 7=, BEFHHIZ 6 Bl T EZFRD, 4 iU V%
U 7 ERE 90 HBARRICAE T L, BRMGE, MRS IR, BRDIESE Th 72, 261X V%
U7 30 HLLWN (day 7 & day28) ORI T TH Y, IR LRI, KO

i 2 £ 5 HAFH A OHE TH > 7o,




(% 77 #iraliER] (E48)

1) Lefaucheur C, Nochy D, Andrade J, et al. Comparison of combination Plasmapheresis/ 1VIg/
anti-CD20 versus high-dose IVIg in the treatment of antibody-mediated rejection. Am J
Transplant. 2009; 9(5): 1099-1107. (7 T > A {3 RAECHk-27. BRI % B9 CHk-4)

2000 4F 1 H 75 2005 4 12 A % TIZ, Banff’97 73 CHUARBEREM L (BLF,
AMR) L ZWr S 7o 2551, 2000 4 1 A 225 2003 4 12 AlZEm & IVIg IZ &
LB EAT o2 12 5] (F—7 A) &, 2004 4 1 H 5 2005 45 12 A2 i HE 48
IVIig KN Y F o ~T7 2 A LR EZITo72 12 5l (Zv—7" B) 1220V T, AMR

DRI, S 71 K OHLRR FRORaE & ik L7,

BEYERICOWTH Z V=T THEEREZI RN -T2, FEHFERIZ, 7 v—7 AR
40.4+10.2 1%, 7V —7 BN 441335 TH Y . HERIZ I A —T AR B 6 B, L6
B, Zv—7BBHMEAH, LE8HITH-T-, AMR OFBLL, WEIZI W CTHER
BR#%3 » AUNTHO FRIEIFZ IS A Tho7mn, Zv—7 A ® 24 (730 H. 1095
H), Zv—7B®» 1] (355 H) TITERMETH -7, W7 —7 D 12 il 11 ] T
Cad BEHETH-7=, Zv—7 AD 9B (75%) 7 DSA Bt TdH V. DSAclass | B
23 145, DSAclass Il 523 5 %], DSAclass | 2 Y DSAcclass Il 52 3 61, 7 v —7
B TI% 10 # (83.3%) 7% DSA 51 T& v . DSAclass | 5147 4 ], DSA class Il 51
23 2 5] . DSA class | & OF DSA class | B 25 4 6] C & o 7=, FE#E SO F BLEE O LuminexSA
12X % DSA ORI TIE, &2 TORFIC LFEHEL Lo DSA BB biv, ZL—7 AT
I%. DSAclass | (52 2 51, DSA class Il 51428 2 5], DSA class | & T8 DSA class 11 5
PN 8 5], 7 /v— 7" B Tl DSAclass | B4 2% 1 51, DSA class 11 |5 2% 3 15], DSA class
| 2 O'DSAclass Il [ETED 8 T >7-.2 DD 7 L —TF & DSAEHN 3.8 Th o7,
MRS BIRE D LuminexSA (2 X % DSA ORBHICB W T, 2 5D 7 /v — 7T DSA
@ MFImax %), MFISEY ST MFL A RHICEIIRO b o 72,

AMR OB E LT, Zv—7 A TiEEmH&E IVIg &5, Z7v—7 B Tl
T TS, ROEMAE IVIgZ#&E5 L, VY% <7 376mg/m* % 1 # [ 4C 2 [
HiE LT, V=7 BDO1IBI TEERAMR #2 ho—/ LT, WA L7,

AMR OZWi 5 3 5 AUNICEN BLEIZ e > - B IL. 7 v —7 AT341(25%) .
TN—T B T\ oTz, HMAKLHEE 3 » ARE T, BMEAEAL TWRWEHE
DBHEREIZ., 2 oD N —TFTH% Th -7 (179.7 £ 90.8 vs. 165.1 + 76.8 pmol/L).,
3 HRHROAERT, 2 2OV NV—TTHEREZIRN ST, 7 v—7 A THREKIEK
P OLZEAMEKL?Z < (p=0.01), REREXPAEICE/LL Tz (p=0.04), C4d
XM e L 72 EFI T, 71— A D 10 {5+ 8 @J\ 7 —7" B D 11 fFilth 4 573
Bt Cd - 7= (p=0.10),

ELISA {£IZ XV DSA i S o &1L, 7 v —7 AT59.3%, 7 /L — 7 B T 16.7%
THY ., ELISA A7 6~8 DIERIITZ V—T AW 50%, 7 /L—7 B TIERDRMN
- 7= (p=0.02),

fEHE SIS ZEBL 3 4 H % @ LuminexSA Tlix, Z/b—7 A ® 91.7%C DSA B TH
V. DSAclass | 575 1 i, DSAclass Il B2 4 5], DSA class | J2 Y DSA class Il [
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M 6 5], 7 v—7 B T 83.3%2% DSA B T&H 0 . DSAclass | BG4 2% 4 5], DSA class
I B2 3 5], DSA class | & UY DSA class I B51EA 3 5] T& - 7=, DSA FE¥T 7 L —
TAN3T, IA—TBR21ThoT-, 35 HARMED MFI T (p=0.0004), MFI &
7 (p=0.001) & Y MFImax ‘F-# (p=0.009) & {27 v —7 B BNABEICIK» -T2,
AMR FEBLZ 5 36 » AR OB EEFERIX. 7V —7 AD50%, 7 /L—7 B 5 91.7%
TH o7 (p=0.02), 7 V=7 AD 6Bl L 7 N—T B D 1HOBHMFK TS D GFR
A 15 mL/min/1.73 m* L FCTh o7z, Z—7 A D 1LENE, FARR%IC MIEENT 73 %
F\Zlpolzt%, L LTe, GFR X OVERHIZ VT F =V lICHERZEIT -T2,
BAR 3ELINR O b NI ABED LB RRYIE DR BIL, 7 v—T AR 36, 7
— 7 BNRN4HITHo72 (NS), 20D V—TF D% 24T, BK 7 A /L% DNAPCR
BRPEb L. 2 —F AD LI E 7 v —T B D 2 1L BK 7 A /L ABIEDBEEN - 7=,
EAEPOS BN, THRARBOBEEN TIIOE 2 LT F=rNEmho7z (p<0.01),
F 7= HEAEBSEEO LuminexSA 12 X D MFI ) (p=0.018) & O MFImax F-#J (p=0.045)
IRFER 7o 7275 ROC it THAAEIZAE TIZ2ho7= (p=0.08), fHAMEEHMNDS 3 » H#%
T, THRABOBRZEMATIIMEZ L7 F=0NE < (p<0.01), CAd Bt <
(P=0.062) . 1% RI4EHE S 232 < (p=0.0006) . ARERIKTF O ZIEEE A M ERN £ - 72
(p=0.05), F7-. ELISA |2k % DSA @i TIL., TH AR LR o572 (p=0.04),
LuminexSA TiX MFImax %) (p=0.03) & Y MFI £ (p=0.01) DA N K EWGE
WTHRPBIFChoTe, —FH, THRARDEHE TITATO DSA 1 (p=0.00009) K&
Y MFImax (p=0.018) »3 @& WEMIZH - 72, AMR FEBL% O MFImax 23 5000 % 8 2 %
LA II A B B & B L 7z RS 100%, F5 4% 77.8%., ROC iR T i f 0.88.
p=0.004),

2) Waiser J, Budde K, Schiitz M, et al. Comparison between bortezomib and rituximab in the
treatment of antibody-mediated renal allograft rejection. Nephrol Dial Transplant. 2012;
27(3): 1246-1251. (KA >, 43 RLfiE SCHk-28)

2009 - 2 A LABRIC AT K 0 SURBIEREM S (LT, AMR) 2iER I NT-E
MR 10 pliciThbin AT Y I 7 LERERE (PPHIVIG) OffFH &, 2005 4 3 A
225 2008 42 12 A £ TIZHERDO B 9 fliciThoiz ) Y F o~ 7 EEEBREO IS
DOWTHMME E ZetEa ik Uiz, FHFERIIR LT Y I 7R 24.0 5k (FiPH - 12
~AT %) U R~ T REN 48.0 % (HiPH : 36~68 %) (p<0.05). AMEHiIAREERE
Mot (LT, aAMR) AT Y I 7T T H, VYo ~THT 6 6, BIEpA
BEEAEH S (LR, cAMR) ZARAT Y I 7R3, VYR ~7HTIHTH
27,

BREFTIET, AT Y I THEALT Y 27 13mgm* 2 4|FE 5 L, VY~
TREXY Y ¥~ 7 500mg kA 1 EFEE Ls, W TR, K OVIVIG &5
L7,

19 18 » A O BEAFRITIHEEET 100%Th > 72, B# 18 » HiE OB B 45
FKIL, RLT VI 7THE60%, VY F~7R 11.1% (p=0.071) TH YV, BEWM D

22




3)

BB BEAE L, ATV 2 7RET aAMR IZ X D BEMEDY 4 61/7 B, cAMR 12 X % BE#E 2
0/3 ffil, VYFI~T7RHET aAMR IZ X D FEHEDY 5 /6 5. cAMR 1T K % BEff s 3 /3
Bl ThoT-, MWK 9 » HEOMEZ LT F=v OFEHHEIZ, VY X~ 7R
(5.1+2.1mg/dL) & H#Z L CTAR/LT Y I 7HE (2.5+£0.6mg/dL) TAH EIZIK < (p=0.008) .
eGFR IR NV T VY I T TRIF Th o 7= (31.129.5 vs. 12.3+4.7 mL/min, p=0.028)

ATV I TRET, AR 2 iR DR BLER 23 5 < grade 1 28 5 Bl BRI E IR
ZER O 72 grade 3 2N/ N & A GEL T 2 BNCER O BTz, HLERIR D T — T
JVIBRGRIEDS 2 BB v, BT —T VO iAW EIRE CEIE Lz, £ Oz,
TS LB IESRE S 1B JRIA AR B O FE B 1 FNFR O DTz, U Y & v~ 7R T grade3
O H BRI 3 B, grade 1 O /MRS A 1B, PR EEEGLE 3 B, SMET E & 1 5% R
DR, WTNBHEWEIC L DR CTRIE L,

AT I TRE QFN0FD) ROU Y X ~TE (66/7H) &HiITiFEA LA
# T HLAclass Il DSA #§8® . £ < &, HLAclass | DSA 388 (6 41/9 i, 3
16 ), AT ? DSA IZBMBICEL ST, 1RIFERTO MFI 23k b EfE Tdh - 7= DSA
IZ2WT (DSAmax)., %< O HEF O DSAmax IX HLAcclass Il FLUR TH - 7=08, AT
VITHOIFLEV YR THO LHITIHE HLAClass | LR ThH 72, ATV I 7
D DSAmax @ MFI 22\ T, JR#ERTIT 648~19827MFI (H4fE 7764MFI) TH Y |
Uy~ 7 HETIX 498~17169 (i 8100MF1) T - 7=, 1RHEBILARTO MFI % X
X MFIIE, DSAmax O FIZ K 21RHR LIXBE R o7, £7o, WTOIRE
BETH, 52400 DSAmax [HAZ KIS D Z LIXTE o7z, DSAmax fii% 17 i
13 5l (76%) THKF L7273, virtual panel reactivity (X1E & A & D EE (82%) TEAL7:
Moty B, ATV I TRETIE, DSAmax O R 72K T i, BHEE O BiT 72 iis
JREBE L TV, U YRy~ T CIRBEMEIIERD o T,

Kaposztas Z, Podder H, Mauiyyedi S, et al. Impact of rituximab therapy for treatment of acute
humoral rejection. Clin Transplant. 2009; 23(1): 63-73. CKI[E . 1% Rf% CHk-29, BRI
A 3CHER-5)

2001 =7~ 6 2006 - F TICHUABEAEM S (L. AMR) OIRR A% T 7-BH
MBE AP Z R LT, UYFv~T7 EMELBEOFAICLVIEE L 26 6] (7
N—TA) & VYR~ T E T T MR A L & L IE TR Lz 28 il (27
N—TB) L, VXU~ T Lo/ ROV TRE LT,

AMR DR E LT, MAERHEZ 3 E~4 W EE L=, 7V —7 AlZHOWTIL,
% O IMBEA WK T 1% 375mg/m® & K44 3.61 mIEHE L, £7-. 19gG. XiE IgM A&
FOHBIZEY, WVIg (ZA—FAZXTH., Z7v—7BIiX44l), XiL CytoGam (7
N—T AT 106, Zr—7BIlX1fl) BEE ST,

AMR 1B A AT - 72 & 15 5. AMR 16 B 44 AT O B IR R & Y AMR 72 W7 R o Fi5 122
B NRITR T, SR b s R OB R A 7 L — 7 B T < | FIEIEME S
IZEB 1T 5H ACR, AMR+ACR, AMR Ok 72N 7 v —7 A TE D)o T,
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15 TN—7 A JN—7 B p
B 54 26 28
AMR IR 21T o I B HE R

RS 41.5+11.3 41.5+13.1 41.5+9.4 0.93"
Bk 24 5l (44.4%) 12 151 (46.2%) 12 1 (42.9%)  0.517
A A B A 15 i (27.8%) 9 f (36.4%) 9 # (21.4%) 0217
PRA - ¥J &

B AERT Class | 22.8429.9 18.7+25.9 26.6+33.2 0.3471

Bl Class 1 20.2+30.7 17.5+29.5 22.7432.3 0.54™
HLA S 2~ v F 4.1+0.2 4.1+0.3 4.1+0.2 0.90™
1 B ] 792.2+115.5 882.4+188.1 718.4+143.6 0.65™

AMR 5% BA I 517 0D Jifs PR 4% 1

ORI

VA snT Y 394 (722%) 194 (73.1%) 204 (71.4%)  0.23"°

b

RNy xv~T 15 (27.8%) 7 B (26.9%) 8 il (28.6%)
N—= 2T A 5 PR LA

S RN 441 (815%) 194  (73.1%) 2541  (89.3%)  0.07°

=zl AR

vrmARY > 414 (75.9%) 15 44 (57.7%) 26 (92.9%)  0.047
MMF/MPA 10 51 (18.5%) 7 14 (26.9%) 3 45 (10.7%)  0.177?

T R=yr 54 f]  (100.0%) 26 1  (100.0%) 28 5  (100.0%) NA

7l hA 3 4 (5.6%) 141 (3.8%) 2 f (7.1%) 053"
SoE IR 406 (74.1%) 1541 (57.7%) 254  (89.3%)  0.009
R K RE SR AT 1061 (18.5%) 14 (3.8%) 9 4 (32.1%)  0.012"
HE R 5092 B0 R 1k

RNV 46 5l (85.2%) 254  (69.2%) 2141  (75.0%)  0.087

ha SPONS w 3 ) VNS

vomaAKRY L 334 (61.1%) 15 4 (57.7%) 18 i (64.3%)  0.75"

MMF/MPA 15 %] (27.8%) 8 1 (30.8%) 7 51 (25.0%)  0.57°

FL R=Y 47 1 (87.0%) 24 15 (92.3%) 23 4 (82.1%)  0.12"2

Zral AR 1 f3l (1.9%) 1 % (3.8%) 0 (0.0%) 0.29"

AMR 2 Wi R D FE AR

PRA )

Class | 28.1+29.1 37.9+37.1 0.26™

Class Il 34.9+34.9 35.5+38.6 0.95™
30 H LN AMR %5 134 (50.0%) 16  (57.0%)  0.40
EEEER TN

ACR 2 {51 (8.0%) 9 (32.0%)  0.04™

AMR+ACR 1261 (46.0%) 6 (21.0%)  0.08

AMR 12 (46.0%) 13 i (49.0%)  0.217
AMR O FH 12 2441 (92.0%) 15  (54.0%)  0.057
DSA [ 16/24 i)  (62.0%)  3/5{  (60.0%)  0.52"
Cad BB 22/26 5]  (85.0%) 13/20 {5  (65.0%)  0.17"2
C4d+ DSA+ fH iR 12 1 26 5 (100.0%) 28]  (100.0%)  1.07

*1 ANOVA test

*2 Fisher's exact test
*3Cross-tabulation, linear by linear association. Chi-square test

TN—TAD14F, 7 —F B D 15 FIcEB VT, AMR ZHrETIC ACR ORI %A
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Wiz, ETHOREICBNWT, T/ 7 a0—FVHEKROH Y Vo%kA L Z7a 7 ) U
ER#FE SN TEHY . AMR HERHT AL Y AMR G T O 5813 7 L — 7 THRETH
olc, TN —7 AIZBWTIVIGC &L I N7 BE N < (p=0.02), [FIERIC 442 #
DEIFEA % < (p=0.003) ., MmAEAHERWIH (p=0.009) NAHEICEN>Tz, ZEES
BrCix, B OWREBOERRFITV YR ~TORETHS T,

2 EMOBMEABFICET DML LY A7 R 2T 5729, Cox BFET /L
PR LS LR 21T o2, VYR~ T2 BELRWES. 2 EROBIEE
MO Y 27 NGRS EOMICHEREEELRT VAR FITRO 2o T,
mEB, TN —T7 ATIEMPELBEPARICZ ERMINTEY, BEEOAEICEHT S
FEERR T TiXeno T,

B EAT T2, Zv—7 A D646 (AMR 2 2 5, ACR 2 f5l, AMR-+ACR 7} 2
H), ZA—7B®D7H (AMR 235 %], ACR 28 1%, AMR+ACR 28 1) 232 [l H
DEMIISEZEBO, K7V —TOENZI 1L HIN 3 BH OEMKILZRBDT,

TN—7 A D 26 FITIE, 2 FITIHENKBL, 16128 3 [ H OFEMEZ B L
Campath TiE#%., BEEMMIEIC LI VT L, 74— B ® 28 iz Tix 3 4
ML L, ZONRIT, A LA LB 1F, FikEBmiE? 14, CHBAFRIC
L REN LHITHY, o 8 FITHEMZRDEDH>H IFNIRELLTHY . 1
B3R R U > TR E BUC K D BEHE . 4 I ME BB RS Th - 7,

2EATFERIZT I NV —T A T 96.2%, 7 /L—7 B T 90.0% (p=NS). 2 {ERBHE L% R
X7 —7 A T90%, Z—7 B T60% (p=0.005) TH -7,

LI BEMEATIC LY . IVIG X Cytogram O Hiph#% 5.3 M Az #a vigh o 354 & il L
THERZEFEL (90% vs. 66%, p=0.05), VY ¥~ T DOELGITEFELROFERK
#FEH72H L (92% vs. 60%, p=0.009), U Y ¥~ L IVIG XL Cytogram & @ ff
T MBELR D HDOYGE & U e b @O EEERSE S L7 (94% vs. 53%, p=0.025) ,

MDRD eGFR ® A v — 7 fil (" MDRD eGFR DfEIZ 2>\ T, AMR J5# & T# ® 3
H A%, 6 A, 12 » AKX 24 H ARICW 7 Vv —7 THEZIT R )Mo T,

—“+

[% 7 tirafigdr] (=4 5)
1) Belliere J, Rostaing L, Guilbeau-Frugier C, et al. Low- versus high-dose rituximab for
antibody-mediated rejection after kidney transplantation. Transpl Int. 2013; 26(2): el2-e14.
(77 v A A3 R SCHR-30)

2004 4= 3 715 2011 4 1 A F TICHUARBNEREAESOS (GFR O T, MR #E
JISOFTRN S D, Cad Bk, R —RRAGUELZE O 5, LN, AMR) Z#B5 L =%
BHBEFOI L, ARV YXF~7 (VY Fo~7 375mg/m?/iH % 3~5 #H
e, Rl 4 W) RS L 2261 (Zv—TF 1) LIEMEY Y %2~ 7 (375mg/m¥/
WA 2 MEEE) 2%5 L1746 (Zv—7 1) I2oWT, IBROA N L 24tk %
ez L7z,

EHNZRTLTAT A K239V A (10mg/kg/H, 3 HRE) ., MEELHEE Y Y F o~
ERE L, A7 a4 NGO MRME O3 MRS O BT LT ATG XX
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OKT3 &5 L7,

AMR FEH O K BEE TOBMIZ IV —T I DAEICE o 12, KBRS
BEAEGFREOBAEZERIT, Fv—71T91%L 59%, 7 /L—7 1l T 82.3% &L 58.8%
Thole, LTZFTHUID L LIGEOBEEFRIT, 74— 1 18 682%, 7 Lv—7
Il 2370.6%CT&H 7=, AMR BEHEF, BTN LE L 2o B IL, Zv—7 1 T 19%,
L —7 1l T56% T -7= (p=0.03), AMR OZWIHFICHBIT N ME L 72 572> T2
& OHEE MDRD GFR 1, Z/v—7 1 78 28 (15~56) ml/min, 7 /L — 7 1l T 34 (14
~107) ml/min T - 7=, REBIER R D eGFR 1%, 7V —7 | 23 35 (21~58) ml/min,
=711 2% 44 (21~90) ml/min TH -7 (p=ns.),

BEVEIZONWT, MBECHIEE O A L AR ORBBEEICETIRD Lo T
N, BEEEOBBEMEEIT I NV—7 | TIR»- 72, KHEY Y S ~7 0%, BEY
(Zxt 3 2 ME— DL L 72 RF#EIK 1 Th o 7= (4 v X:0.11,95%CI 0.012-0.986, p=0.05)

2 ) Touzot M, Couvrat-Desvergnes G, Castagnet S, et al. Differential modulation of donor-specific
antibodies after B-cell depleting therapies to cure chronic antibody mediated rejection.
Transplantation. 2015; 99(1): 63-68. (7 7 > A, {3 FLfi# SCwk-31)

2008 4F- 4 A 725 2012 42 12 A ORI . XILE K OWED A= R B AE S Lk & il & 52
i L. denovo $it HLA R —HRe BTk B 3 2 Bk B a i E#E sOs (L. AMR)
INFEEL U2 FRAER A 28 Bl At BRic, Z—7 | (IR E VY %o~ 7 R OWERE
R, n=10), Z—7 1l (RvT Y 2 7 K OHERR & iE . n=8) KO/ L—7F
(R OVHERFSRE IR L, n=10) @ 3BEIC 0T C, Bma EE R L OBREATEL L
L7z,

3OO0 N—TIZHLTCT LV R=Y>y, a7z /) — LV BET7=F L, X7ul A
AN K DHERF R RIE &2 Rl L7z, WRFIEILBEEORE (BHME Re0 JHEKE,
Transplant glomerulopathy ™ &, cg @ EEE%) (2 XV fEs DI FEHT L 8IS
Nice Z—7 1 TlX, VY F~7 375mg/m? % 1 [\, KR OUMAEAH#, IVIG %
FhE Uz, \MPUEOHZAITIZY Y o= T HIEERED 2 BE#ZIC 2 BIHZEFELE,
Jh—FNiE, RT3 7 1.8gm° % 4m (0H, 40, 8A, 11 H) HE5LE, 7
N—T 1RO N OEEZFITaILVTaATa A KL REFEE (500mg/day %2 3 HH) @
%, o7 L R=> > 1mglkg = # 5 L. 10mg/week 3" -2 10mg/day F THijg L 7=, 7
=7 1 OBRFIZEERBAEARIKRK (cgscore>2) 2RI b, SR MslAl
WX DIBEOHRE LT,

FEAEIFIZ MHC (25038 [ M 72 s o T iR N B 2 %f 52 & L 72 (SAB Luminex 1% CIAE)
& 7N —T OBHERE OEE DRI, v —7 128 38.1 % (#iPH : 8~64 %), ZL—
7178 45.1 5% (#GPH : 21~57 55%) . Z /L —7 1l 28 36.4 5% (#iPH : 14~66 %) TH Y |
MRS £ TCOMB PRI 7V —F I N 5.74F (1~154), Zv—7 IR 5.0 4 (1
~114E), Z =7 1 8 6.84F (27~1354F) Tholz, /v arTIA T ADHA
FIZI7N—71TEL (=176, Zr—=1:14, Zr—71:3%), i
BT OGRBEMEIFIE G HR 7 —T 1 TEholo (ZA—71:3%, Z7—711:
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4, ZA—7 1 :7H), BiEFEO eGFR EHMEIL, 74— 1 (29.1+10.1mL/min)
N7 —7" 11 (39.3+12.1mL/min) K7 /v —7 I (36.6+18.4mL/min) & iz L CTIK
molo, £z, Zu—7 1 (1.28t1.4g/day) K7 /L —7 1l (1.2+1g/day) & iz LT
7 v—7" 1l (2.62+2.3g/day) TIREHOFLHEN &> 7o, EMBEISZEIRED DSA
IZ. Class | DSA O L EED B FITWTFND 7 L—7THE DT, Class 1| DSA O 5
PEDREZEN, ZL—T 1 TA40%, Z—7 1l TT0%XIEZ /L—7 11l T 80%, Class |
J2 X Class 11 @ DSA 2N & BIZHETH 5 72 BE L7V —7 1 T60%, 7 /L —7 11 T 30%
IZ T =T 1l T220%ThH o7 &THDTN—TFT, A4 ORI 0EM 2 o
7 (gtptc DEEN) R L7edy, BHASREKIAIE (go) 2= 7 X7 0—7"1 7% 0.5+0.9
TZA—7 1 KO I (1.5+£1.2 F Q% 2£#1.29) L U<, BHEHREN Do Tz
(p<0.01).

ITN—7 1 L7 —7" Nl TlEatfiateEifss (LT, ACR) D JREA 720
AMR TH o=, Z—7 | O¥%1% AMR & ACR M RfEL., Z/v—7 1 ® ACR [&
PEEE (n=5) @ eGFRIZZNV—7 NI L7 —7 Nl & REETH - 72725, ACR BE#R
TIIABIED» -7,

169R#% 12 » AR R OBAEBERELR NVEEREZFM L. 70— 1l 2 liEL LT
W, ZV—T7 1 IXACROFEIC LY 2Bz, Zv—7 1l TlXFRn 7 eGFR
DOIE T 23588 53 (38.6mL/min 2> 25.2mL/min), 7 /L — 7" | ® ACR [2MERE T [A 4
DR TS 57z (36.7mL/min 2> 5 24.8mL/min), 7 /L — =7 | ® ACR BIERE Tl
e SO FE BLRE 2> HAKME (20.7mL/min) TH VY, 6 » H % £ TEVME (20.7mL/min)
EHEFFL, 12 3 HRBRICEIE T Lz, Zv—7 1l ORERLE 12 5 H R O eGFR 1%
32.2mL/min TH YV, TH O RIFTho7-, BHEBEFEMIEI. 7/L—7 1 T ACR BiED
R (L5 B0 80%), KOZ—7F 1 @ 10 Fldh 2 Bl TRD S, ZL—F 11T
XD o T,

1Btk 24 » AW S CT — X FIAMNATRETH o T BEF X, 74— 1 T 10 il 9 fi,
TNh—7FNT8HIF6H, 77— TLOHIF6HITHY ., BIEFEHEIL 71—
71 TIXACR IGMEEFE 56, KOVACR[EMEFE 1H], ZAr—7 1 TLHl, 7 r—7F
N <c24ThHo7z, 12 » AS 24 5 A £ TO eGFR WA IEIZ, 7 /v—7 1 ® ACR-
B 0-0.943.1mL/min . Q' 7 b —7 Il ©-1.8+2.2mL/min & tL#g L C, 7 v —7 1l DA
HCORERWAER LI (-5.46£6mL/min),

DSA 78 28 Bl &l CiBHF S iz, 7 —7 | TOMBEAHIENIZ L D DSA ~D %
IZ2W T, Class | LKL O Class 1 HLfk & b2, MAERR#HL % 2.5 IS0 L 7= t% . MR
FULUT (MFI1 1000 Aifi) 12 SIS Lz, I’Ju“fﬂ IBWT, & MFI (MFI : 10534
~11242) %x L7-$1 DQ Huikix, ﬁuﬁﬁx?ﬁ&% 20 lﬁlaéﬁm L7=DELTRB O otz (Z
NITBFRICL S b O THREKEZFHIN L5 M AE R BT K DK T Z 58 72 358

BIZBREINRPSTE), TA—T | DEEIC &5 DSA (A+B+DR) DFREKR UL
DQ HLIEDHEFFIT 12 » A OBENIB W TER® S 17 (ACR OFEMEICBEE L 22 h -
7)o WWIRENELRD I NV—T I K7 V—7 128\ T, DSA (A+B, DR,DQ) ®
EIXIEHBLE 6 » ABKEN12 5 A% TARETH -7,
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3) Immenschuh S, Zilian E, Dammrich ME, et al.Indicators of treatment responsiveness to
rituximab and plasmapheresis in antibody-mediated rejection after kidney transplantation.
Transplantation. 2015; 99(1): 56-62. ( K > {24 R fi# SCrik-32)

2005 7 & 2011 F O MU HURBIE IR S (L. AMR) ©OigfiRe LTY v %
VT EEIE L BEBAEE 20 Bl VYR~ I K HIRER 6 » AL
(BT & 72 o 7= B3 & nonresponder A (n=10, NR &%), % Ofli % responder # (n=10,
REE) L, &L,

AMR DIREIZ, 1 a—ZXH7=0 VY x <7 375mg/l.73m? OF iz, M) 22
2k o T2~3moMmAEZHAZHF M L, 20 Fl 15 6 (REE7H. NRHEE8HI) T IVIG
ARG, 20253013 Y XU T HERICEBNMOMELRH A FEm LT, VY F
<~ 7T DFEIIEHE 2 — A3 R BEA 1.340.48. NR BE/S 1.52+0.71 Th -~ 7=,

Uy X< 7 K DIEERMAATIICIS VT, R AL NR B & Hlt L C eGFR SEHEA
HEIZED o 7= (34.6+11.8 vs. 20+6.2 mL/min, p=0.0064), ¥ (2, REE L i L T, NR
FECIIEWEBIER T 2ABEE TR o7, BT, FBIF L RD2EMBFIZEB W T, R BEL L
LTNREBTRERIZAMGES ., REITZD R o7, NREED 10 I+ 3 61T, A
D PRA N 85% % M8 2 7243, REETIL 85% % 8 2 5 BF X\ /2o 72 (p=0.04),
HLA R+ —4RRAOHA (LLF, DSA) BHEEFIIREETE o7 (REE: 9 filH 6 41,
NR #E 7 i 3 41), R#ED 6 i 3 4] TEHFWIFE TIZ DSA 1TIHK L7223, NR BE T
WE LT, REET DSA BMETEH - 72 6 #ilth 5 5175 HLA class | HTIRBEETH 0 |
1 A% HLA class | JUIREIETdH - 7228, NR BETIE 1 4145 HLA class | Uik, 2 4
25 HLA class | } O classll LA METdH - 72,

Uy~ 7RERBO 4 BRERFHCBW T, REEE LB L NR BET T #ll fu B A E
Mot (TCMR) BBHEIZ S Do T2 48IE & 72 B AR OB IR A XA CRETH
7, BanffC4d A =2 7 (X R THEIZHE < (p=0.0194), R D 10 fijH 3 5] TR =27 3
3 (RMAE AP EMMLE ICBIF 5 NEAMED C4d L&) Thotz, £/, HEELRD
AR, RBEICE VT CD138 BEtEMIE (77T X~ filg) ORMEAEm»-T=, VY X
~ 7N K DR OBLZE I T o AR B9 T A B VT NR BETTIE 10 1 H 8 4l
T AMR GPE (M5 61, 2361 THY ., REETIET 10 il 6 #i12° AMR Bt Tdh
S 72, I 4 1T Banff 2a |2 K 2 T Al B MR 46 S e D JBE &7~ LTz,

4) Chung BH, Kim Y, Jeong HS, Hong YA, et al. Clinical outcome in patients with chronic
antibody-mediated rejection treated with and without rituximab and intravenous
immunoglobulin combination therapy. Transpl Immunol. 2014; 31(3): 140-144. (®&[E, {23
SLARSCIER-33)

2001 1F 1 A 75 2013 4F 12 A O WNZBHE A RIS X 0 18 PEHT A B E AR A KOS (LA
T. cAMR) Lt @lran=dBEERNRLE LT, VYT U~ 2§EL CTHIE L 25 4

(RITHE) LU Y X ~TH2EL L TWRWESRAXHE 29 il (HC #E) 2>\ T, T
®’ A& LT,
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CAMR %, H#T D Banff /3B S & (1) BAECREIRSE, o RAME S P
A EIEBE O Z gk, BIEVERGHERE . PRADE M6, PRAIAE 5 PH = M0 i 48 55 oo A i
PR R B A e L O B IR P ARAE PN IBEARIE . (2) PRMIE 5 BH 2B M 1 PN oD [ D e
Cad A, (3) R —HrEAUHT HLA Hiik (DSA) OAFEIZ LV 2Wr L7z, $T HLA $it
RiE, AREEIC LuminexSA ¥ CTHIE L, MFI FRfEIZHEVy, #8725 MFI >10000, H%45
J# 7% MF1 5000~10000, 557% MFI 1000~5000, [&:7% MFI <1000 & L 7=,

RITEEDOREE LT Y V¥~ 7 375mg/m’ % 1 H BIZHE L. T IVIG 0.4g/kg
Z1H1E4HEES L, AFALTL R=Y 1 500mg §iE SV A%% 1 H1[EH, 3
ARG L, 2Bk a 7L F=Y e 2% 5 L, 30mg/day £ Tl L 7=,

CAMR Z Wi O 25 4EfR X, RIT BE2Y 44.047.1 5%, HC BE7 49.5+10.1 ik, KRB R
TEDOEIG N ZIEI T6%E 86.2%, FRBMHIN 8% & 17.2%, 7 1m AR Y FHHH
32%& 86%., ¥ 7 1l AAEEHIN 68%&E 14% (p<0.01). HLA I A~ > F 7 35415
L 3.6x1.2, ARFFOIEZ V7 F = A7) 2.4+1.0mg/dL & 2.6+0.9 mg/dL, ZERKFD
MDRD eGFR 7% 44.5+17.4mL/min/1.73m? & 41.0+15.4mL/min/1.73m?, A= R D JR 7 19 1%
3.1+3.4g/day & 4.4+5.7g/day TH - 7=,

eGFR “EHJfEix. (RIT B : 44.5+17.4mL/min/1.73m?, HC #f : 41.0+15.4mL/min/1.73m?)
LB LT, AEMERICIIAE LT L (RIT #f @ 34.4£14.0mL/min/1.73m%, HC %t :
34.2+14.7mL/min/1.73m?, 4% o I B 551 [E o He ik p<0.001) .

eGFR DX F&IZ2W\W T, cAMR 21 6 » AR5 cAMR ZWilks £ Ti, RIT A
1.3+1.3 mL/min/1.73m?% A . HC A% 1.0+1.8mL/min/1.73m?% H T& O i #f T 72 1T M A
RITBEIZBWT, VYR~ T7FER 6 » AR O eGFR X F&IX., cAMR 27 6 » A
A& bl L. A E IS L (-0.242.7mL/min/1.73m?%/ A . p=0.037), HC & Tl%. cAMR
ZWaio 6 » AL cAMR 2% o WM Z i L7256 E LT o 72

(1.4+1.3mL/min/1.73m?% /. p=0.52),

FEHEBHICBWNT, RITEHO 3FILOHC B 17l TEMEB AR 220D, TD%<
2 CAMR Z Wi/ e 6~12 » A THIEZR O, LELPIFEEERIRITHTHEILH
o7z (p=0.03), cAMR 2l 1 12 OBIHEHEEIL RIT BECRAF Tdh - 7225, eGFR
WZDOWTITAERD 6 # ARIZEZRDTZN, TO®RETRBDO N7,

JREBE O SR (EMEE 3.59/g B X IXLLTF) 2LV RITHE HCHEZNAENE 2 2D
TN—TZH TR L, REAOEKIZH»PDO LT RITHTESERNEL, CAMR 2
WigIZREANMENEE CEERNEN-T-, ZEBMIT T VXL ~T LREA

(>3.50/g) IIBHBEOAEE L AHREICHEEL T,

BRI, VY xR o TICEET 2 EERGIHEILR S ST, HRIES RN
1 Bl HFEFE LTz,

5) An GH, Yun J, Hong YA, et al.The effect of combination therapy with rituximab and
intravenous immunoglobulin on the progression of chronic antibody mediated rejection in

renal transplant recipients. J Immunol Res. 2014; 2014: 828732. (#&[E, 12 W% SCHk-34)

2009 =9 A 225 2012 4F 12 A ORI, AR X 0 @ EFURBEER GRS (BLTF,
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CAMR) L 2Wrsiv7- B3 18 #l (Banff /3 JEH 2 ifi7= 7 16 #, K& O Banff 43 %8 % 4 Tl
To SRR, BRERE D3R & 1T AL T 2 BV 22 B AR BRAARE & o 2 f51) %:xf%&b
T, UYFT~T7 L WIGIZ XD 0HHIRH A2 FEhE L, I6WAT% D eGFR OIK T &I
TR R & 58 4M L 72,

CAMR &, H#T D Banff 3 JIC S &, (1) BAECREIRSAE, o IR E E P 5 A
MAE IR O Z a1 b, B MERRMERE . FROMI A 28/ . TR A5 ) [ =6 M 1. 287 [ 55 oD A 48
PN HE I LR A e L O B IR PN ARAE N IR, (2) PRMAE JE BH B A A5 PN~ oD L P
O CAd A&, (3) R —HEMPL HLA Fiik (DSA) DIFEIZ X 0 W LT,

CAMR DB L LT, U Y F o~ 7 376mg/m’ % 1 H BIZ 1 EEE L, 5 & # X IVIG
0.4g9/kg # 1 H 1[0 T4 HEEHW LTz, AF LT L K=Y r > 500mg #iEx KD 3
AR, Bl&f& kO 7L K= 1 % 30mg/day £ CTHllijs L7-,

CAMR VR IR O EEfn 1L, 44.027.1 5%, AEREBEBMED 11 41 (61%) . FBHHI 2
Bl (11%), > 7 v AR Y U FEL5H23 6 f] (33%), ¥ 7 a U AA&EG5H28 12 ] (67%) .
APEIEMIE BB 8 B (44%) . LI 27 L7 F = Ll 2.340.9mg/dL, MDRD eGFR 7%
35.8+16.1mL/min/1.73m?, JRZE 1 7% 4.3+3.6g/day. HLA I 2~ w F 7% 3.2+1.4, HLA-DSA
class | P28 2 5] (11%) . HLA-DSA class Il [54:28 5 1 (28%) T - 7=,

BHEBHEICOWNT, UYX v~ T7iRERMM 6 » Ao eGFR X, 48.1
+17.5mL-mint1.73m? ThH v . BB B E Tl kK & <K F L (371
+15.6mL-min 1-1.73m 2, p<0.001). 1% F&/% 1.8 + 1.0mL-min 1.73m 2 /H THh » 7=,
UYL~ 7HEEEBA 6 » A% 0 eGFR IE, 34.7 £19.2mL-min 11.73m > ThH VY | KT
B3 042 1.7mL-min M1.73m 2 A TH Y, AR T EIZY V¥ o~ TR 6 » Rl &
i LA RIS Lz (p<0.05), REHIZOWT, VY F v~ 7IREMRBIG 6 5 A
M TIE T L (3.0£2.2g/g. p=0.129), HmMEElEFE TR T MM THh > 72 (2.917.79/g.
p=0.136) ,

1R % O eGFR & T &AW L7274 7> T responder £ (n=12. R ##) & nonresponder
B (n=6, NRE) IO L., VY X <=7k DIRENITE 6 v A O E K OY% BEAE Ak
PR A L Uiz, VY v~ 7RI 6 » ARl VY 9 IR O eGFR
J OV eGFR X F&EX, W THEZEIZR N> 720 (EZ 4 p=0.379, p=0.568 &
p=0.083)., EHIZIBWT, VY X~ T7REMKE 6 » AROIKTEIRY VX ~7
REEBRAMG 6 » A RTE e Lk L7z (0.3 + 1.2mL-min %1.73m %/ 7 vs. 1.9 %
1.imL-min %1.73m %/ A, p<0.01), NREETIZ, VY X~ 7iREMIE6 » A% BIET
BEAKRE < (25+ 0.8mL-min -1.73m %/ ), AGHICBEEENELL TV, VY E Y
~ 7IREBRABIRF DR E ROV T, NR BETEAr o7 (7.0£3.59/g vs. 2.8+2.8¢9/9.
p<0.05), T DO OB PR, BIK T A —ZITHBEEL R o7, ERIED
HLA-DSA [k 31 221X ) o 7,

NR BED 4 I CHEMZ RS-, R BECTHREMIZBO R o7z, VY F o~ 75N
e w Ath, 12 » A, 24 » ABOSEF OB AEFIL, ThEh 89%., 82%,
0% Tholz, 12 » AMZB X TEMMTONT THIZONWT, U Y Fx~ 7R
6 # A~12 » A% D eGFR KT &EIX., VY F I~ 7 inKBHMAAT 6 » AM (1.6
1.1mL-min—1-1.73m-2/A) & ik LAGfE (0.5 = 0.7mL-min *-1.73m %/ 5, p<0.05) T
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6)

SN, FORBEKBEE IR TENEML (1.2 +0.8mL-min -1.73m%H). U >U*
U~ TIREBAMERT 6 » AR L RO & 7o 72,
BIEWRE I HRIEZE N 1O ARIE L, MICEEZRAIEIZRO LR o T2,

Hong YA, Kim HG, Choi SR, et al. Effectiveness of rituximab and intravenous
immunoglobulin therapy in renal transplant recipients with chronic active antibody-mediated
rejection. Transplant Proc. 2012; 44(1): 182-184. (§&[E. 1% R.fi# Cik-35)

2010 4= 5 A 75 2010 4 11 A @M HUARBLEM RS (BT, cAMR) &2l s
NrEBREF6 A ELE LT, VX ~7 & IVIg DUHBEIEDOR RE2FHE LT,

CAMR, W < 0 & HEITT 5 BB AR O A ICB T 2 IR Fﬁﬁ PR A A J] =
M4 CTo Cad b3, MiE T OHL HLA HifR 1L DSA OREFBIZ LV 2 LT-,

CAMR DiE¥ L. &Y Y ¥ <=7 375mg/m? % 1 IEIE%E\ IVIg (0.4g/kg) % 4
[, KOAF LT L R=Y /00 (500mg/H % 3 HIE) #%ic, &O7L F=Y
Z 5 L 30mg/H £ THiK L 7=,

L HLA HLIK1E Luminex solid-phase %12 L 0 HlE L 7=,

T (VBRI OB ERIL 415425 K. B4 6] (67%) THY ., Bk
HOWIM O IAEIL 67 » A (FPH : 9~111 » H) Th o7, 3FINEXRBBITH
ST, A =a—Y VHEA, MMF XT'A 7 a4 RO 3 AN X 2l Es
T, EREE5EANL, Y7 ARV R 3F, 270l AARIHFTH-T=,

BIEZ OB HIEDZELIZ L o> T, A6 3 6 & WohB 3 Bl /% Lk L7,

4l o> eGFR EHJME X . 6 » H B2 53.5+18.7mL/min/1.73m* . /£ R B 23
45.5+6.7mL/min/1.73m*> T&H Y . 6 » AT 15%DHEAL Tdh o 7=, A L0 F J L) 5] D
CAMR ZWiRE, VM 2 » A%, 4 » AB K8 » A% D eGFR O EXEIL, ARHIA
ZFH i 57.3, 65.6, 70.5 KN 67mL/min/1.73m?, W8 F i Fh 33.7. 32.6, 24.3
J ¥ 15.6mL/min/1.73m* T& ) | ﬁf;ﬂﬂfﬁ%@%ﬁﬁ% LD BB D 1B TIRHE 6
h H%ICE B Z R DT,

JRERALAR T RC DT, AR TR JE P B~ C4d JLAE. 5 I TR
R JE [ T M I R R R D 2 g b 2R T, BAE A AR T AL cAMR DR — &
— T A v OEAL &R O RV MERRHEE K OURME EE 2R Lz, BB o 26T, &
BE 7R FEAE R BRIRIE 2 77 L 7=,

3HIIZ DSA 3t v, Wb DSA JliiI 5B (MFI 23 5628, 5310 & Uf 8084)
Thol,

CAMR 2 W7 iR D B IR B AAE I DWW T, Al & Bl 2 Ltk L7 8 A B R ZEDR
o5, B omiE 2 v F = 1.3+0.3mg/dL . eGFR A
57.3+15.0mL/min/1.73m?, #E%){] TiLE 4 2.380.3mg/dL & 33.7+£5.1mL/min/1.73m’
Th o7, IREBIXAZNEID 1.943.3g/day., HNFIS 4.142.4g/day Tod > 72, A2IHIO
1 %, cAMR ZWiFFICEEORE A (11.1g/day) 2R L7722, 1A% 8 » HRIZIZA
B 2Rz (5.4g/day), —J7. G TITHRHREICIREBDIZRDET. 16K 8
A% ORE A Y 5.443.9g/day TH > 72, BHiLED cCAMR 2B b £ TO
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WX, B2 Tl 59.6+10.0 » H . M| TlX 74456.4 » H Th - 7=,

7) Gulleroglu K, Baskin E, Bayrakci US, et al. Antibody-mediated rejection and treatment in
pediatric patients: one center's experience. Exp Clin Transplant. 2013; 11(5): 404-407. ( /v
=, A3 AR SCHER-36)

W= 5 AERNICB B 2% 72/ EEE 86 Bl 5 b ARIC & 0 HUARRI AR
J& (BLF. AMR) &2Wraini 7 6] (7.7%) (22T, AMR ORI 2 % 5 i1
WA L7z,

AMRIZ, MyEZ L7 F =0 BR—RF 14 > &g L 20%LL | B Banff 535812 &
% AMR OFFE AT RIS & ERICE V2K L=, AMR Z8bt 52T RLIX, &
PED FRANE BEFE . FR AN JE D 200 i 5 e~ oD 4% iE N 0D 72 1 R OV I A% B oD i i ok B2 3
XA & U, BRI Cad S Rk YL 4 %2 4T - 7=, DSA % Luminex microspherebased
assay I X D B L7=,

AMR IB¥ 1L, BEMICAF LS L F=Y v (30mg/kg/H. 3 HRE). IVIG (2g/kg.
4a—2) MIERH (5 var) LU Yx~7 (376mg/m?, 2~4 = —X) %
OEH L7,

BT OB E RN IL 12.40£3.60 5%, 4 BIARBHE, 6 BIBNERERBM CH 72, HLA 2
A<y T L RO 2, BAERTO DSA 7 1 A~ v F X 2FCEME, Hi IL-2 2R IRH T
FUIERB B O L FICE G Sz, FRFICKH LT, Ary=a—U VHEA. MMF
EORF L R=yarRmEESN, BEa V7547 28T 5MBEIT -T2, B
RE2 SIS HE B E TOHMIL 16.9¥135 » A Th o 7=, ERITHMELISFEIEEC
Fehe S v, AMEEMKIS L AMR ThH Y | BEREEAEERKIS TH T, £2TO
ERICEBWT, BME R, IRMEREE, JRMEERBMLE RS, REREX, 77X
~ AR ORE . JRAE JE P M T ORI CAd ILE AR, BVEAMED Cad IhE

(R 078 J8) PE B0 A D 50% 8L ) 28 4 S D4R, ST Cad ik (RN 8 FE &/
1L @ 50%A0) 23 3 DDA TR LAz, 12 DEMR T 1 2LL EO S MR
GO R 2R =, 7HI% 4 4], DSA (Class | &2 T* Class Il 2% 3 f3i], Class Il 2% 1 31])
INBEME T & - 7223, RIS ZEICIE T L7z, Class | PRA ' — 7 L fE I 7.16% (FaPH -
0~86) Tdh -7z,

ARIZE D AMR &2l S 4L, DSA M. RATD Cad ILE 28 O 7= 3BTk L T,
AFNT L R=vyua rfEe IVIG (2g/kg) MN#EH S, BEZ I BHRE N A
"L, 20960 1HIICEB T, AMRZEL# 16 » A LN, AEMmIC X FEMED
BRHEAL R OVRAE D ZERE DR O B iz,

oD A40%, EEN DSABGHETHY, OFEAMECM LEEZRD, ATF LT L R=
Yu CEE IVIG KON AE AR A 5 Bl A L, 1 BIEEEESEE L, 0200
3FNTITY Y v~ 7 375mg/m® % 2~4 [\#E L, 2 fill3 AMR ICIRIRHIIETH VB
R 23 BERE L. 1 B CHEIE 278 7=,

BEBE T HIOWEE L FHROBEEAERILTLA%TH 72,
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8 ) Kahwaji J, Najjar R, Kancherla D, et al. Histopathologic features of transplant glomerulopathy
associated with response to therapy with intravenous immune globulin and rituximab. Clin
Transplant. 2014; 28(5): 546-553. (CK[HE, 13 RLfi% SCHk-37)

AR ERIR K (transplant glomerulopathy, LT TG) DOMfFRIRE & IVIG KDV
VR T ORFEDRIC OV TR LT,

Banff 07 /3 BIC D&, RERIKR (9) KOIRMEFEMEEMME R (ptc) 22T %
FD Y Tlo, BAEMKFIC Cad HIEE GG ATV, Banff 2B EV Cad 51 X IXk2
PEOHARREREH RS (AMR) . Banff 97 298812 X 0 #0 B #E R R #a K i (CMR)
DLW EiT>7=, AMR L IOXCMR Z&0FL TV TG 2B — TG (pure TG) L EFH
L7oo SRERIRZE (g) K OVRAMAE JE BHEM M S & (pte) A a7 hRflfmo 7 v—7 (g<2
XiE =2, pte<2 XX =2, g+pte<d Xix=4), EHITIVIG & VY F v~ T OO HIRE
T r (RITHE) =202 ho78 (noRITH) TEBEAAERLEILTF=v
DEEMNZ G THRIZOWTHE LT,

BHIL, A7 A K29V IVIG (29/kg. fxk 140g, 1 [H) KROVYXIF D Yo~
7 (375mg/m?, 1[E) ZBFA L7,

TG LW SNz 3BHFUCHONT, BEEFREZUFICRT,

BEH 33 {4l

A H 2 W £ T O 1 H 1] 1179+1515 H

1B B 1A 2 T ] 786+742 H
e 13 4l (39%)
25 D FEHE BOS FE B 12 1 (36%)
CMR Zf£ 5 TG 16 15 (48%)
AMR Z £ 5 TG 25 i (76%)
CMR TN AMR Z £ 95 TG 28 fi (85%)
H—0D TG 5 3] (15%)
SRERIRR (9) Aa7n 20k 23 13l (70%)
PRABAE JE PHE A & (ptc) A= 7 28 2

23 fl (70%)

Ll k

g+ptc A 7% 4 LIk 22 14 (67%)
Cad Btk 10 441 (30%)
ZWEED 7 LT F = 2.2+0.87mg/dL
PWEED 7 L7 F =) 2mgldL 8 16 (48%)
7 LT T = REp 14 15 (42%)
2R DR A S 2+ 8/32 {3 (25%)
RS BLEIF O JREE A 7Y 2+ 13/32 4 (41%)
ZWiE D DSA 5k 19/24 {3 (79%)
Class | 9/24 1l (38%)
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Class Il 18/24 15 (75%)

B R BLELHE D DSA Btk 19/27 1 (70%)
Class | 9/27 1l (33%)
Class Il 17127 il (63%)

JEAEIE A5 24 13 (73%)

BHIZOWT, 3BITIHEENMTONT, LEIN IVIG DA&EL . 6 FlNATa A KX
JNADI, 23 B L AT A K2V A IVIG ROV Y v~ 7 DOPEHIC X 5 iBE
DBATOIT,

A RILBT% T BB OFEMIZZE D 2ELNTH 72, 7 LT F = I 46%
DEE T IEMOBHHIRTPLZE TH -7,

SARERIRZE (9) MORAE JEHEMILE 2% (ptc) AT I L DT ~DREBEIZHON
TVAEERLOIZ LT F = BZEICg AT IFEE Leholz, £z pts A7 4,
EERR N7 LT F =V EZER, REAICBWTEMEZ NV —7 LKfE 7V —7 THEIT
ol B QULE) O N—T TR K O REBLER S O DSA ORBLN S
<. BWAHBENH o 7= (p=0.03, R=0.45) g A7 & ptc A a7 DEFITE VT, FiZ
HEH T REVHIIZ R0 > T,

RITHEE noRITBECEASERICAEITRO b h o7 (65% vs. 50%, p=0.46), RIT
BECIHIRBICZ VLT F =0 NEE (BN 20%AK0) L CWZIERE AL, noRIT
LB LT 258 EE Do, AEETRD D o7 (48% vs. 20%, p=0.25), F
72 RITHTREADOZEMPRD bz (p=0.02), E7z, WEMMHE TR 2T MK
FBAERKL NI VT F= OREREZLRT DL, g AaT7REN T L—TF LK
JN—7IIC, RITHE RITH THEREZIRDONRNoTN, gAaT7 20 E
DRITHTHEEERER NI LT F = OREREWVEI TH -7z (p=0.09), F7-.
ptc A7 THHELEBEAD 7 LT F= 0 ZEAITONT, ptc A 37 M 2 Kiili o B
TIE RIT #EAR W 6 #1140 i, no RIT #EARG 4 il 2 #5 (50%) (p=0.13) T&H Y . ptc
Za7 2P EoBE TIE no RITH#ED 6 #H 0 FlIZxf LT RIT #£1% 17 1] 1 11 51 (65%)
THEIZE -T2 (p=0.01), g+ptc A7 2 4 KiFDOIEFIZH>WNTH, RITEETYZ L
T F = BEACRRD SIVTIEFI N E o T2 (P=0.05), g+ptc A 27 N 4 LI EDJE
Bl TIEEF R o T, BEBEAERIT, RITE L noRIT B CRBEHLEE M 22T 7 v
— 7MW THBEXZRD SN, ptc 2773 2 LLEOSERF T B E 2338 6
b7z (p=0.13),

BB AEERICKT 2RBICONT, WBEOSMEEMKIEDREL, FRFHICHEI L
AR SOS OFEEE, WHEARR R a T IC L D EITRO oo, BHEBENES L
CHBETIE. BWRO LY F= U EPRBEB ARG LCEE LR LEETH -2
(1.9 vs. 2.7mg/dL., p=0.006), REHOLZEIIBHEE OEFICHE L Tz
(p=0.005), 7 L7 F = RN LZENR L TmRETIX, REANEALT HHEITH
-7 (p=0.05), DSA IO\ T, Z L7 F=URNEENMLIEEE T, BENL LN
ST BF LI L DSA A a7 BNAEICK T L7, Cad W& & ABEFRICAH E IR
O noTlz,
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9) Gupta G, Abu Jawdeh BG, Racusen LC, et al. Late antibody-mediated rejection in renal
allografts: outcome after conventional and novel therapies. Transplantation.
2014;97(12):1240-1246. (CK[E. A2 R fFSCHK-38)

2009 4+ 10 A 725 2011 4 12 A £ TIZERE MO FURBERE S (LT, AMR)
ERWT ST, BRI BURERE 2 £ L2 o 72 BE 23 BlExtgic, iEkoih
WAL & HT L WIRIRIEIC DWW TH AT o 72, I RIE, G2 V7 F =0 0dE,
A2 U8, DSA BREZ O I L - TRkl L 7=,

20 AMR 1Z, AR X Y, Banff 07 (2S5 x, OPUARICEIET 5 JRHE Hl%ﬂﬂ
MAESR, RERER, MEMEOZEMIIC X 2 RAE, BHARSR M O Fe M %0 i 2 f
ZoRE T 5 MEZ L, @DSA O L5 @CAdILED O H 2 DL LA RO I-Y; k
L7,

PiAR# X, CDC, 3 a7 u—H A hA MU v 7 7 u A~y FE2HNTITV, DSA
IE HLA R B3 OB —HUJR 1L 2 72 Luminex 15 THRA L 72,

BEFEE, 1) U REkBUE (ATG) HE#ZICH 71 Y A A MMF (29/H) KO
L R=vr (B3 wﬂ?&im: S5mg/ HIZHITE) 12 X D EmsilREEEARL LT,
DSA ALk FRIZ (L IC K XU OIS EAR A m A R EiE L 7-% IVIG

(100mg/H) Z#H 5 L7, i &*Mﬁi DSA DMRFEZ A THkRE L7z, U Y F v~ 7%
S5 7 HEANIZ 375mg/m?® 2§51 L. CD19 B M 23 1% A3 M O CD20 B
B3 0% & 725 £ T, LM MEICFELZ, 76#12 IVIG (500mg/kg. 4 HIH) z=#5 L
T2 WWIEEGMEDSS ., AT Y 37 (1.3mg/m* % 11 AT 4 m#EE) 2#%5 1.
DSA K O FHIRIM I D& 21 HIZHB 2 ROHEI VA 7 v 2Rl L7, ACR %

BOEAE, AFALT L R=yar 02 (500mg/H. 3 HE) 21i7-o7=t%. AT
4 N2 Wi X% 5 B 5 10 |G L, rATG &5 L1z,

23 Bl OB HERFAE R 1T 43212 1%, BPEDS 16 5] (70%) . FRBHE3 7 6 (30%). KB
FEAY 20 #] (87%). HLA = 2= v F (A, B, DR) 7% 4.7+1., PRA 7% 10%LL Loz
75 8 ] (35%). DSA Bt (7 u—Fatt) 2N 561 (22%), 7u—27 o2~ v FEHEMN
5{5 (22%) . B hE PR REEAE S 6 1 (22%) . 1t 25 (/M i B RY 4R G SO R B S 2

| (8%) . & \Z A kG AR BE IR FE A SO FE BLAY 5 1 (22%) Th o7z,

23 il 18 il (78%) 1TV V¥ >~ 7 375mg/m? N FE S 4. #REEEOT 1 EIR 12
B, 2@ 446, 3ENB2HTHoT, VYT~ TEEEMNICK T DZ DM G H
TR, MEAZHNVIG 23 17 F1/18 5], Ry > 2 7 23 7 4i1/18 %, IVIG 500mg/kg 73
6BI/L8 ., AFNLTL K= 1 LA 8 H/18 il T -1,

AHNCHBNT, MIEZ LT Fo U EZ_R— 25 A b2 WkE CEXE 2.9mg/dL) |2
T CER L, IBRgEAEICSE CE¥ME 2.4mg/dL, p=0.016) L 7=4%, &#H OBH
TiX, AE TR, BHBO 4 6 TECEZED . FERNBTILRHRN 2 BL 2589
72 1545 (65%) TIXBHEOLELRO T, 26 TII2WH 2164 5 A% L 19 » At

(BB D BEME & TR D T

23 {51/ 21 5 (91%) T Class Il DSA %7 % < D4 Class | DSA BB 7= (21
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Bl 7 451, 33%), 23 il 13 5l (56%) THAE#% de novo DSA ZFHL L7z, 5 DA
T7a—H%A AN —TOREZED, 8B TEHSWRK T 2R3, 10 f T

BRIET 2RO o7,

Btz 22 Bl CARDIITbIL, 12 # (52%) THMLIGOMERFHSEZRBD
12 5l 7 1 DSA OIK T 258072, DSA OIK FERBO MR- 7= 5 Bl 4 ] TRH4RE
DWFEZERBD IR o T, 23FIH 5H] (22%) IZBWT, MiEZ L7 F=rok®E, M
PR E O DSA BRE DR T 2358 ® b AL, Z @ 5 fili% 45 iR (p=0.15) T Class
IDSA # A L (p=0.12). 5 filH 3 FIC ML, IVIG KN Y F v =7 ITMARNLT
VITHREEINTWE, RFP—Fmn 49 %l EoGE, ERPRDO NN &
SR LTz (p=0.008),

RBRD SN o BE (134]) BT D2 EEEMIT T, DRI GEOLRAEVE
Ll BREFFOBREEENE W & (OR:3.17, p=0.04). ZWr:ICHEEM O DSA
WEYETH 5 Z & (OR:200, p=0.04), EEREBMHEOMERESE (cv 28 2 LLE) 267
% Z & (OR:50, p=0.06) DFHBAN/RIE SHL7=,

ETORFICK UM XL IVIG #5203 F-%) 12 & v v 3 » 4740, 13 5T DSA
KTFZRO, DSAICHTI2AEREFICEWT, MELHROER GEyar, H
RAE) BDLETHDZ ENRINT, IBEEGEDO AMR @ 11 fllZHR VT Y I 7 R
B, BeE. HkFNE1 &K O DSA O FIZBE L2 d o 7,

Uy~ 7 HEEBFH Tk, Class Il © DSA LIRS MEDS 16 41/18 1T, % D 9  Class
| & DSA HLIRG M2 6 $41/16 1 Td - 7z,

LRMEIZOWT, 23 6 5 4] (22%) TIAHE 6 » H LLNITEGIERBD Hiv, ¥
BT —7 WVERUAE A 2 B, i RIEE . IR, RO A b AT r U A L ADFTEME
fEBENZEN 1LHITH -T2,

1 0) Smith RN, Malik F, Goes N, et al. Partial therapeutic response to Rituximab for the
treatment of chronic alloantibody mediated rejection of Kkidney allografts. Transpl
Immunol. 2012; 27(2-3): 107-113. CK[E, {3 Ffi# SCHk-39)

1997 72 5 2007 B MEHUARBEREAE S (BLT . cAMR) &2l & 7 B3I
KL, VYFRo~T2ELZEE 14 6] (LT, VYR~ THE) LUV YXo =T
MEHES NIRRT fEE 17 Pl T, IJYF U700 ROERELE L TG s v
T F = DR AT L AT DUV TR L 72,

CAMR (X, BRERERIR S, JRANE JEPH MM E T Cad tha5, DSA I L0 2K
L7,

ay br— VBT, cAMR BBZAEMHRIEZ G TEAE L, ZEOELRANRFIT
THEFATY D MMF ~OZETHY (41%)., 7. 1 FITIVIG 5 LT,
UYL =7 HTIZY VX ~7 375mg/m* & 3 MmN 5 5 G L, 14 Fld 8 il Tix
CAMR DB E LTI Y XU ~TOHhEZHELEL, FKVDO6FITITY YF~7 o
BREPHH LT, VY F o ~T7 L OFHONEIZ, ATG & Mgz & o2 141,
ATG, MIERH R N IVIG L OfFHN 241, 7V K=Y & IVIG L DR 1H, 7

36




7F <A EOPRAMN LB, ATG KON IVIG £ OPFAMN 1#HITH->7=, cAMR #
Witk o, SEMmHIREIL, Y7 e AR VU EROTFF 47U ind MMF K OVX 7 1
ULAARZEFE L, 14 Bd 13 FliX, cAMR BHANIC T L F=Y &2 & 5L Tnieh
STeR, BWiE, 5 ERB LT,

T (EMEE) OFHEBEERIT, VYR THTAI2HK, 2 ho— A T
4887 TH Y | BlEte b2 Wk TOMIM P RAEIL, T Zh 6.4 4 (FiDH : 1.7~21.6
) L 7.3 4 (HiPH : 2.6~20.5 4E), cAMR ZHilEO 7 LT F = EHEREREN
2.7+0.5mg/dL (#iPH : 2.0~3.5) & 3.0+1.4mg/dL (#iPH : 1.6~6.1) ., EKRBEBIENZ N
I 64% & 29%, FEMHEIRIETOY 7 n AR L OBRERNZNEN 21% L 76%, ¥
I AANRZENZIN 64% L 24% Th 7,

CAMR 22 & DA HIM PRI Y Y 5o~ 7R 685 H (#ilH : 62~2063 H) .,
o hu— ) LRES 439 B (#iPH : 54~1775 H) Th o7,

U X~ TR AT o702 14 B 8 FI CHRNBRD v, AFEHMN 1180 A (4
P : 411~2063 H) ., ZhENFED S/ h o 72 6 FlOAFE WM T 431 B (#PH : 62~540
H) Thole, 7 L7 F=rOBYREROME I, 206055 0.08x4E (B 2.3), FF
ZaEIs 1.38x4: (Bl f 3.2) ThH-olo, BEIBIOD 5 I TIX 1000 H L. EDZEH) %7
2 I CiX 750 BUL EO R ZBROIZNEHICEARARERIL L, 1LHAF7 VT F=
DEFEACERBDTZN, /) orarTIA4 T ARROBWAREL olz, 2 ba—L
BETHTHFNIIRD o0, VY F U~ T RO 16T, BHEZHERLZIREETO
T ZRdT,

arv b=, VYFR O TRHOBRMFIR DY X~ THEOIEZE O 3 FEH
T V7 F=rORFEMBOBE X 2 Lz, VYo~ T7HOEPDHIZEW T, =
Yhu—L B, VYR T HOIEREDE L i LA EZE (p<0.001) ZRBOHR, =
Yhu— R VYR T HEOERDFAOMICAHEEITRD Lo (p=0.07), *
oo VxR~ TR (BB LRI A ET) Lary br— L CBRI#%OAEE R
B L7, AREITRD T, CAMR 2t OAEZFIZOWT, BHROSESIT (F
P, p<0.002) XiXZ I A A+ U ZHE (p<0.0074) 2B WT, UV X <7
DRI THEZEZBD T,

BHEEBEAEICET LIV T Ty - A Y —dlBRICBNT, VJYF v TRHELa bR
— AR LG A, IbU0 T — X TR AEEZRB DM (log rank: p=0.05,
Wilcoxon: p=0.05), EFTHUIY F— X TIIAEZEZRO LN oTo, 2> hr— LEE,
UY Xy~ T REORGI R OIERDG 2 i Lza. fFTH00 5 —4% (log rank:
p<0.01, Wilcoxon: p<0.01) K OEITHEIY 7 — % (p=0.001) THEZZHED, U VX
U T HORNFITHBICAEENMNER Shiz,

FfEGURIZ= S Fr— LD U TAETHY, VY X~ THD 64%, UV Fx
~ 7 DIERZFID 67%., RRFID 60%TH AL TH T,

JREAAREIL & VY X o~ T O F L O 2 fEE T D 12D BT E 21T o 7203,
R € DEENTFR D 72 o T2,

VY XU~ T HIEICL DS, BE KME, 757 47X —So®EiE <,
~EZr ey /MM, BMEREOAEREDIIBO L7, 1 HITIVT v
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7D FPHEGEIToN, ATG L2 B DY Y X~ 7 #E%IZ CMV HiR

MAE 28D 7=,
[ JiE 151 45 )
gﬁ e Wik i e dob
40 | Rf#H aAMR | R 375mg/m?x1 RERMHZ G T aAMR34 OB | RRFEHZETe

SiE 1] 18 4]

Z2 M S 1Y 28.4424.4 5 A2 B W

aAMR34 i1 ¥

idad

BOR (1.3 mg/m?) x1
~4 (1241). PP (9
). MP (9 )

Z D D iR T, BHENLE LIEMIT 13 | WT, K% 341
[RARMEHZ | IVIG1-2g/kg: 30 #1/34 | % (38.2%) T. BHERENENL | (55 2613
4T aAMR34 | i (88.2%) 7= HEB X 21 61 (61.7%) TH - 7=, | ). CMV FLE L
%] PP (0-14 []) : 27 f51/34 | & BEXEIX 9 B (26.5%) ThH o7, | 4iE 2 il KB
D %1 (79.4%) M E 1 4,
35.9+10.1 7%
Bz 0 | FRE 1280555
WM 447 » | BlIX, HEIZ 1HEMSE
H(6.2-130.4) | @ IVIG2g/kg & 5 % 4
~8 J [ FE i,
41 | AMR17 {4 RORME - HEIXFEE | Scrix, IWFREZ OIRK 2 » A | L2 L,
(BREBM9 | #72L, #%E T, AMR 2 & ik L C
B, AR BRETRBD SN 2N
8 i) BT s H T, F1-, B
PP/CMV-Ig T L[] S 5 5954610 H AT
HEOED 5 1%, BEICE T Lz (p=0.0068),
N oin, 2% (12%) M EEHL L 7=,
SZ LA B
H OB B
o IR A D3R
O oz BE
42 | R{EH aAMR | R 375mg/m?x1 (14 RAMA%Z &1 aAMR2S filick | RAKRMEAHEZE T
KEG] @ 16 1 ) . W, BHE 3 » A LLNIC V2 UL | aAMR25 fli25
BEE (EER#HE | Lo AVR (2 fliF A2 %Mo nE | WT, CMV Y
[RAERMEMZ | HiEHD 2 51) BEE 2 FIE) 1LV 561 (20%) | 5E 4 B, K B K
&7 aAMR 25 DR PEM L7z, [B1E L7z 20 f MAE 2 B, = = —
1] it (80%) D AMR RIEH OBIEH | T AT Ak,
48110 5% | PP (1-16 ), IVIG | [IHRE 25 » ARFAIZRB W T, 7 | K OERENE T 2
Br% 3 » A (ke 1 & S fil il (33%) IZ late AMR 28 38JE L | ~ULF L RJE 1
PINIZ AMR 150g. #ilH 60-630g) | 7=, il
&RGE LT A
o
43 | AMR12 #i R 500mgx2 : 3 {4 BRIZE VMO ELRR B 2 13 273
20 m%-42 7% R 500mgx1 : 9 i D ALTZIE B X 8 #il, ERC I =37 A

BRGSO B IR D o T FEHI 23
2 i,
BRI 2 B,

v Al
HIN1 2R 7=,
B 8 ILIBIR 2
T [ i e
/R A A
=
HIN1, K& OUKRHH
MR E 2 3R
77

B 9 IXIBIRIC
&5 TR RS
D MR | E
78 72 R A s B
EERRDI,
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BE 13 T\

BBk S, TH %
Wb,

44 | cAMR9 DR 200mgx1 XIZ R | {6 14, 9Bl 341 (D241, | IRFIEQ D 2 4
PR 375mgx1. @1 %) TEMHEEEOE/ANK | Tox—FT R
D4 il (37-77 | WA E IVIG BLTRBY, Zorb 24l (D2 | FAMME GEF 3
. 54 311) (2-4g/kg) %2 B XBEFERMG LI, — 3B | » A%, 10 » H
@2 il (42, R 6 BT BB EENRIE L | &) ZRELL
55 &%, B 2) @R 200mgx1, Too BHERENEE LEFIZ B | DR AT
@3 il (28-53 | mHE IVIG WEOKR V@ TIE3FBFITH | A-ALT 7 A b
. 54 12) (2-49/kg) %2, BOR | » 7= RFEEQ@TIEAE I HITHE | F¥ Y — gk

1.3mg/m?x4 WL, £/, REAN 1g/ALL | DB THIEL
cAMR K ¢ EEROIIESNT 7 BT, WBEE. | T,
CAMR D&V | @R 200mgx1, PPx6, | T & A EOBRF TEEMIZTIIHE | IHHFEEQD 14
by Ltigrs | KHZEIVIG MUz olznd, 2~3 BT EH | THIKRES QaE
7= 2010~ (0.1-0.2g/ kg) . BOR | "~ 7=, 3w AtR) &FIE
2011 4EIZ TR | 1.3mg/m?x4 1R¥R#% . responder ® DSA L ~L | L= 7T/ 1
L7z 9%, 3 W8> L7Z A5, nonresponder 1325 | EVIC X B IR
FEOWREL Y fEL22o Tz, THEE L7,
AT,

45 | VRS R 375mg/m?/ifil x4 24T VRGP OREMER | REED REH%
Bk 4 45 EEfRFTE, O A MmERB D
ZVE 4 1ENE, 2BITH O | 1HI2315 » ABRICHER L. BER | LXK ESIZXL

RIS LTHEICR | &85 L7-, % BIMER O3B
iR (14-61 375mg/m?/3E x4 RO 2o T2,
%) I, 1 CRIGH2H

Bl BEBERE
£E 5 B L
JEAZRIE LT, 1
BT RIGWE 18 »
A% LT
W v A v —n
Rohom, R
HGEFIZ, LET
161571 0.25
TG D EYIE N
FEL T,

46 | VRS #i (DR 375mg/m?x1, Scrix, BEERFL N3 » A% TH | il L,

MP, CYA» 5 Tac~ | BIZIE T LT\,
ol PfE | A 44
51.5 7% (#ilH | @R 375mg/m2x1, MP
32-62 %) 2 {5l

@R 375mg/m?x1,
BRE%»5 CyAn & Tac~ZEH 1
VR BEHET | fl
DR - P | @R 375mg/m?x3,
B 7 B (&P : | MP, PP, IVIG 1
5-98 H),

47 | aAMR 6 %, R 375mg/m?x1 BB D AMRBEH E TOYY | 4 TEEMED
cAMR 1 {4 WX 43 » A ThoTz, 0EE | BYE (k3
Bt 4 51 fFH 251, CLASS Il DSA HufRflias | i, B, KOt
V3 IVIG 2g/kgx1 (3 #1) | 1:4 LA F £ THA L1z, VARG Y

IVIG 2g/kgx2 (3 i) I L% MM
BRSO IVIG 2g/kgx3 (1 ) fEEd¢ 1 B1l)
AMR £ TO

M . 18-96.3

ATG 3§l (PFFE L 7=
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% A ACR D5 ¥%)
48 | AMR 6 i R 375mg/m?x1 : 5 % | 6 it 4 B 23 1B HEIC KOS LT FL#7R Lo

R375mg/m?x2 : 1 14 BOR inE#% OBl & MM (i

i 1 19-54 % 14 » A, #FA3-27 » A). &

B 165 | BEH FHOBIEIIRZE L T\,

el PP. IVIG, BOR
1.3mg/m?x4, MP X iZ
PDN

49 | cAMR 6 14 R 375 mg/m?x1 (IVIG | 4 $ilIZ7a% % 12 » H M GFR O | fidli/e L.
9-26 7% BERT 1EM®%) I E T LZEL T, 14T
Bk 2 4 W EA] GFRIZRZE L TV =28,

Mk 4 51 i 18 » H &I IB PR IR #E SIS O HEAT
IVIG1g/kgx4 WX BMEIEER L, £721

Bk 0 D BlE, WBEICEG Lo T,

CAMR H 8 &

TOHM :

J4E 37 » H

(%P8 : 6-120

» A)

50 | cAMR 4 f R 375mg/m?x1 2HITREIVIGIEREZ D&Y | 3FIER KT
39-64 5% (day1) . D3 AUNIC, BEICBHEAEN | IVIG ORIEMIX
ExXEL s IVIG (3, 0.4g/kg. | k#E L . IREHK 6 v B E THEFFL | BB Lo Tz,

1 H 1, day2-5). 7= 1) CIRE 6 1%
BE%» AT7aA RNV A (4 | RIBE 12 5 A%, LBICTBER | (SR M
cAMR Z Bl E | fil. 500-1000mg. RO EALZ 5 AVR DA FEHL WHRERD, 42
TOMM - | day3-5) L, A7 A FELETRE L, | HOBEERFIC
JLfE 7.25 4F ZTOMIFNXIRIEG » ARTOF | 7257z,
(#PH : 1-27 FEEE L~V iR L7z,
)

51 | R4/ aAMR | R 375mg/m?x1 RZBE L7 4B CEMENEIE | REFHE L 14

JEF - 4 B L7, T. aAMR Z ¥ 4
5 A Bk IE
[aAMR 73 % YT K B BT
L1160 JERZFRD T,
o
MG 43.748.7
%
B 7 6l
52 | AMR3 #i DR 650mg/m?x1, OWEFEH . Scr lTE b7 < Sty OB L VK &
PPx5, IVIG 2g/kgx 2 | 1.8mg/dL T& > 7=7%, iDSA M0 7= R &
D17 & £t HREUL B2 - T (DQ2) MW 2T%IXTF L7 (B | Ex&fTcHik
@10 B @R 375mg/m? AT : >1.3x10°, JA#E#% : 941000), | L7z,
@3 & 1k @R 375mg/m?, #ik | R4 5 14E4%, FE DSA N L5
MP (A7 mA R0 | L, AR CRaVERAE BEMEE
B A) O#%ICRED PSL, | #1. aAMR, C4d k&% R L7,
AMR Bl % PP & ZZH.IZ IVIG @1 F1% 12 DSA Hiikfh F5-.
<O W 100mg/kg Z 5 & v I | @DSA Hififli (DQ6) IXiAEIE
®6 % A 5., BOR #% 87.3%., 1A% 6 » H 11 96.6%
@6 1.3mg/m?x4 T L7z (JR¥EHT : 822000, J&¥#
@13 » A # : 104000, 6 % H % : 28000),
RIFREH L6 5 A%O Scriz®
FUZ4 0.36 K& T 0.39mg/dL
(eGFR132-137mL/min/1.73m? )
HERF L T\,

53 | R/ AMR3 | R 375mg/m?x1 RZFEL 3B TIX. MO | & 11 flizkn

i PP.IVIG (150mg/kg) . | EAMAIEIIBHZE IR T L7z, T | T

SPx(6 511/11 f1] T 3 i)

BT, BAEEEKENSEEL -

A 2T
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PP & IVIG fif
IR TR
DY 72 W i

[AMR 73 3¢
HL=1160

db B
H Al

5 45.2+10
%

AL Ser X EAL L 7=,

% RUMIE S K
1BIRET LT,

BAED D
AMR F 8l F
TOHIM
7.14#5.7 H
54 | R AMR3 | DR 700mgx1, R RZFELZ 3IHTIX, CrnE | #lie L,
el 800mgx1, PP, IVIG |fLL72IZH B 5. AMR 23[E
D1 %l (100mg/kg) . SPx LT,
@2 i @R 500mg x1. PP,
IVIG (100mg/kg) . SPx
PP & IVIG ff
R CHE | OQAF 3 6o M
D372 UNE FHEEEH : AMR 2T
#% 6.3+1.5 A
[AMR 733
BL7-116o
=By
i : 45.2+10
5
BB
AMR Bl %
TOHM :
7.145.7 H
55 | aAMR3 # DR 375mg/m*x1 (% | OB 14 A % ICE MR X B OFEMLIERE %
D10 7% Lotk 10 Af4). PPx10, |1k, Ser b F L, iBFeL7=, 2 | ML T2
@10kt | AT A RV A, F% b DSAIXRRETH - 72, HLomb b E
Bl H O AE) IVIG (2g/kgx1l, BAE | @2 HE B LI IC B HERE AN o, Ser | & 2 B IR 1 & M
@115, 12 5% | 6 A#) . fEmmHl | MMEF L, BFELA, 18 A% | EOKkEEZRL
B QEE | #CyAND TaclcZ | b ScrixZELTHY, RGTh | 7=,
##) W, %,
@R 375mg/m?x1 @M 1= H (HKEBHE) : aAAMR
B (AMR %3 <) . DHBLL EPHIRFRICE D0y
aAMR FBlE | PPx10, A7 v A KX | 579, B 4 8%, RIEOEHGH
<o HI [ VAL IVIG (2g/kg) | RIEIC K W BB 2BRE LT,
D4 A FAEIMH Al 2 CyA | BRE 2 M H (KRB  BHE7
@5 H 5 Tac IZE W, %I BERERE 1T S E . Scr 3 ZE
@1EIHAH, | OL 8 H BME : L., iBBEL7, 18 » AM Crix%
2HES5H aAMR10 HHIZR# | BEL TWiz,
5., PPx10, A7 u A
KL IVIG
(2kglg)
2 B BB R
375mg/m?x1, IVIG
(2g/kg) . PPx10, %
FEHIF & CyA n S
Tac ICZE W,
56 | AMR3 i DR 375mg/m*x2 (7 | OIBEOHENR 2L BIEENT & | e L,
HfE).MP 2SL Zx3, | BldE L7z,
D45 % r-ATGx4, PP @RFIT L v Scr 2% 2.6mg/dL 7>
@43 5% @R 375mg/m?x3 (7 5 1.7mg/dL (2 L7, 2 @ H
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®)58 7%

Hf) . MP /%L &
(500mg) x3.

DT, HEWNH IS
Banff grade IB o s 5 i % 72

B S OKT3x8 7

AMR 38l & ®R 375mg/m?x4, @RI L, Ser 13 9.9 mg/dL
T ORI IVIG (2g/kg) 26 1.4 mgldL (24 L7z,
D963 H

@414 A%

@10 H

57 | AMR3 #i ROMIEMARILFEEH | 1A 10 BHZUMBED 24 CBHEE | il L,

2L, PMET LT 72, 15% %D ABO
Banff grade I PUAAT 13 1:128-1:2048 £,
il EFTZIREBD, SPXx 1T,
AMR % Bl CS.PP.IVIG(1g/kg) . | T <ITIREMEIE L7,
L7-4BoD7E | ATG
Son
HFln o 3 40
e
b 2 /AN
AMR 38l &
TOHM 2
LA

58 | 2 DR 375mg/m?/ix2, | OR §EIC L iM% LA | Oz L,
D52 B : | MP, PPx6 <. B8 » AR
CMR @R375mg/m?x2, MP | Scr300umol/L, REH 6g/day £ | @B 1 » A
@55 kot (10mg/kg/Hx3 H) . | TH{k, eculizumab TiH#E L 7= 2 4 A OF L
AMR PPx6 M. B 1L » A% IRZENICE | IS o \EiE

>7, = I 2 S E L
b 2 /AN @iRE % . BHEHEEIX Ser 7272 R R W 1
AMR % Bl & 100pmol/L BLF & ZE L7z, B AT & AT
T O B I D VR &V R W i L.av ba—Jjb
®5 » A R ZMifT L7722 & T, Ser?d | TETW5,
@4 » A EF L7228, 250umol/L LL T T

FLTW?,

59 | aAMR2 {4 R 375mg/m?x2 OBAE, Scrl.2mg/dL ZAERF L. | OREYLE O R HL
D49 wk B Ccr 90mL/min, & ARIZB O 20 | TR Do 7z,
@34 wk &Mk i 27,

ATF a4 REFE @EFE. Scr1.27mg/dL, Ccr Qft#i e L,
BhED B 1500mg. PP, IVIG 70mL/min, #& AR (% 300mg/24h
AMR 8l % 2g/kg. eculizumab LV IEKETH -,
TOHMH 600mg
D7 H
@9 H
60 | R M aAMR | DR 375mg/m?x1, O3 # ABICBBEM U, BT | ftdlie L,
2 131 MPx3. ATGx10, IR -T2,
PPx5. IVIG (2g/kg). | @Scr 1.87mg/dL (Z[H4E L 7=,
[AMR 73 3% Tac 7> 5 EVLICZEHE,
WL 8Hld | @R 375mg/m?x1,
o MPx3, PPx6, IVIG
iy E 47 | (29/kg)
e (FEPH -
28-60 7%)

61 | 24 DR 375mg/m?x1, O JR 055 8 P B A5 O Cad #E | DB I
D23 % B PP. BOR (1.3 R A2 RERIKEMIMAE © | Grade 2 OF A3
@41 % Lk mg/m?x4) . MP Cad PL&E WA Uiz, ARBED | BEL BHE?O

@1 HIRE : DSA L~UL2SEHZEICHA L. Ser |14 H CTlHEIE L
B 5 R 375mg/m?x1, ¥ 1.36mg/dL Ik #E L7z, 1R 6 | 7o,
AMR JE 8 £ PP, BOR (1.3 » 1%, DSAIZEM T, Scr b% | @15 H ®» AMR
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T D mg/m?x4) ELTWE, B OB,
D13 A 2 Bl BB @DSA 1T M H BIELL T &£ T Grade 2 ® & Ifi. 3
@13 H. 102 | R375mg/m?x1, A.oSer i L7z, DSAIXIEHE | BB L, 1 BT
H PP. BOR (1.3 #“m2y AU EBHECERhol, |MIELE, £,
mg/m?x4) AE 102 B DSAEA U 37> | Grade 1 @ T,
L7726, BEREL, 2EH | &M, grade 2 ®
DOIEH 2 » ARITIL DSA 1T H | KRRy R E N
Ehd, Ser b 1.00mg/dL TH o | RO STz, 1A
7= HDOAMR#% 5 %
A Iz, B Fn R &
Yoo B R B 1T
BEsnino
72,
AMR2 #i DR 500mgx1, PP, 26 & HITIRERZRICEIE LT, 261 H RIGHRES
D59 %k P IVIG, OKT3 (5mgx5 % (D31 » A
@52 %k &t AR O%. 2.5mgx4 %, @33 » At%)
HRH). MP (250mg/ =2 —F 3 A
BAED D A x2) I 2 i & HAE
AMR F 8 F @R 500mgx1, PP, L7z,
T O IVIG, MP (500mg/
D72 w H x3)
OEN!
63 | cCAMR2 {4 DR 375mg/m?/ix2, | OB BHIETE/L L, 3 » A% | iifiZz L,
D62 % FH IVIG 2g/kg/iH x3 (AR M) 72 B AT IR - 72,
@49 7% B @R 375mg/m?x1, OB BHEEITERL, 115 A
MP. IVIG 2g/kg/3 # | %76 &M & B4R L 72,
B D x6
AMR ¥ Bl %
ToOHIM
D4 #
@5 4
64 | 1 R 375mg/m?x2 Cr1.1mg/dL {Z4X F L, MigH FL#ZR Lo
12 % Bk DSA IX{HL L7z, BHl 258 H %
i (2 Ser B0 S VB AR
B 5 PP x16., CMV-Ig L=, BOR Z& {eia B a2 4T
AMR FE 8L F 100mg/kgx8 > 7,
TOMR ;190
A
65 | AMR(Type R 375mg/m?x2 Bl 12 5 ALL EOREET FoAZe L,
111 41 Scr i3 45-50uM THEL TW5 —
14 % Bk i . DQ DSA I8 < . XILFEHIZ
PP.IVIG (100mg/kg) . | TR FEHL L T 7z,
B 5 AT uA KL A
AMR Bl % (5mg/kg)
TOHRM 1
i
66 | AMR1 f R 375mg/m?x1 REH% D DSAIZFEL Tz FL#ZR Lo
63 7% B M 3. crossmatch [ZEETH VD | B
i PREICITBEE I LT, IRk
BN D MP (ZF A F/%90 | & ScriZZE L TRy, EMEIT
AMR F 8L F A) 500mgx3. PPx4, | 2.Admg/dL TH -7, TDHE»
TOHM 26 | IVIG (PP#&ICHE, | HEITRERIZHML, HE1
68 PP3 Bl H ¥ TiZ EHRICIIEAIZ VT F =0T
100mg/kg. 4EIHIX |25 Th-7,
500mg/kg)
67 | aAMR grade | | R 375mg/m?x2 aAMR £ 2 FFIE 5 CRAE R IR EIE | ERARFAERA I
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& Y ACR L. BIICIZE > TR, L | 2  BEMENR

gradelB o @t | ffA L. DSAHUEMM T FER S22 0SS | Db,

% 14 MP 30mg/kg/lEl (xR | D bR H iz, 18 B o {1 23
B M # 1000mg) x5, IVIG WBOHNTEN, R

2g/kg/total, PPx5 T A A <

B S L. [E# L7,

AMR 8L F 1 BR AR A S0 T
ToOMM 7 RER A 1T B
# A RO IN-o T,
[aAMR 7358

B 3460

-+

FE il Y

12.5+4.3 5%

68 | AMREEV 1] | R500mgx2 (Ftho> | Al 12 HAZIZAMR T THIRMEIE | B39 » A% D

31 % Lotk PP . 3 % At%). MRS & LRI AT o 7208 | BLER IR T 1R,
PPx4 BIEE T, B 21 BRICHAR | EREILR D 72
BHE D B TAT A REPED AMR L5 | 2o 7=,
AMR 8L F W, R EEE L, BHEEEITESC
ToOHM @ 12 M E L, Bl 5 % IR L
H. 3% A 7= (Cer 27ml/min/1.73m?) , B i# 3
B H#% GREENS 2 5 HE) b
BEREIZ L E LTV, BHER
RS L, B39 » A% OB
WA TR, Scr 1.84mg/dL,
Ccr 56ml/min/1.73m? Tdh - 7=,
69 | aAMRL1 RO - HEIFZR | B 7T HBRICEREFEM, Cr £ | FL#llZ2 L,
e L, AERO. REBLIREEIT UV,
B 1 % A% O Scr fEIX
il 1.7mg/dL, L2>L. 35 % Akic
PP, IVIG BB L e o Tz,

70 | aAMR (Banff | ROME - HEEFERL | REZEGHRFICE Y BERLOA | )E K OE AR
1) 14 L, {EFEMICLEE LT B2 5 Atk | o= hr—L
45 7% 5 HEEEL O CridZE L T\ | =D, ACEl &

Pt H (Scr 220pmol/L) , "ARB ## 5 L
Al D> B IVIG (2g/kg) . PPx5, 7o 12 % H
AMR 3¢5 % SR IHIAl D AZA % | M K OV B
TOHM -9 MMF [Z & &, RIIdEI N,
F

71 | aAMR1 4 R 500mgx1 RRELZRPIBO O . BEL | 1EH OB

46 7% 22 1 molz, FO#%, PP EXNIVIG | H 3 HLIZIRE
i HBREERL, ZROE FEBREL | ERELZRD -

B S PPx4 Too ARRTMIKEN % FhE, BB | 72D FEABLL
AMR ZE 8 % N6 3 H CTREBBIYEICIVE | . fiEMERE
TOHM : 10 APBt, Bl 50 H %I RPEH B2 | 12 L0 R E X
H HAN, BRI RIE L, ARSI | B8,

RBNT D MBI N2 E LTz IR

TikBE L 7=,

B 10 » ARFA T, tEL

7 BERERE X2 E L T,

72 | aAMR1 1 R 375mg/m?x1 (Bhli | PP R UNAT oA R ZEE | RB53EE%IC

54 % 4 12 » A#) FEhiT 5 Z &l < (REMGIRE | R, R

AR EFICHEFREN T 12, % HEATME D B )
B 5 i NEBD -, Wi
AMR F 8l £ CMV ~XJ v 7 nm [P N A i §
TOMM 11 | 7V %2 (BAE 11 » D EFEICIEo X
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H H A %) D L 72\ MR A
Wik — %
WDz, o =
VB o — X —ll
BiREIcLY I
BE K OV il B 1
T 0T T Ak
HEROT,
73 | R{EH aAMR1 | R 375mg/m?x2 (B4 | aAMR &L ZWr S 7= 761% 2 1 T | aAMR & 2 &
el 23 A, 37 B4 . HIATE AHRICX D BHEE 25 | - 7H0 5 B,
PPx5 L. BITICR -T2, 5 BITEHEAE | 261 TH A b A
[aAMR 7358 NEE Lz, LFEROBREFEALGF Ha oA AR
HLET7HO BOBMEEAERI. ThEth Yuhit 2 5Bl L
o 100%. 70% T - 7=, VZA=0010
o Ty 47 L chlE,
e
B3 sl £«
P 4 {1
74 | AMR1 % R 375mg/m?/ifi x4 (% | AMR ®JkfEIZ L W, PP, OKT3, | RIC X % iR
50 7k 2 1 i 21 H#) CPA TR L7232, B | HEMEITR DR
21 BFRICRZFE LI, B | nolz, £72, H
b 2 /AN 25 HZIZBWT AMR BfiffE L | A VD A LA
AMR 3 8l & TWAHKBEEZRBDO =N, BhEE 1 | BYE TR O 72
TOHIM ;18 B HMNG 6 5 AT TCI3, & | otz
% A O C4d 1Eid LTz, B9 » AL
BWTLE 1gG
WRETH - 72,
75 | VR (Banff R 375mg/m?x1 (F%4# | B4 4 H %25, PP, IG, steroids | it#i/e L.
Type IA) 1 61 | 17 B ) I & DIRE L MENT 2B iE L.
15 % Bk B A RIE 3.50/L 12tk L 7= 28 Ser
fFH I ES Uk 7=,
B S VR | ATG. PP MR 9 HMNDH R, ATG, PPIC X
B E TOM DI EATV B 5 » A% I
M:1H Scré7umol/L £ THA L, EAR

TR o T,

W35 : aAMR, 2MHUKBLERIEK S ; ACEl, T v o4 7 vy U EBEBEZEILER ; ACR, AMEH
PEHEAE OIS © AHR, BUETEMEERLS 3 AMR, PUABEARESIS 3 ARB, T2 V7 v v
SZREERE ; ATG, FUWIRMIE 7 27 U v AVR, S2PEME RS ; AZA, THVF4ET7V >
BOR, /L7 Y X7 ; cAMR, @MEHUABEMIEHE S ; Cer, 7 LT F =027 U7 72X ;CMV,
A "N ATa A NVA;CPA, Y7 rKAZ77IK;Cr, V7 F=2;CS, ajFarsudg
K5 CyA, 7 mrAKRY Y ; DSA, NF—FRERPHA ; EVL, =<1 VU AR ; GFR, SKEKMAKIE
W ; IVIG, #ERE /e VY ; MMF, 3a7x/—BEBE7=F/) ; MP, AF L7 LK
=Y wmy ;0KT3, LAuEF}7-CD3;PDN, L K=Y ; PP, M#EAH ;PSL, L F=Y &
YR, UYXRTwT r-ATG, UHXHIMIRMME w7 U > Ser, MEZ LT F =2 ; SPX,
MR L Tac, # 7 v U A A VR, MGG,

< HARIZB T B AR R >
H AR C5HE S 7z ail F R R R BRI 0o 72,

[ %% 75 i r kR ]
1) Shimizu T, Tanabe T, Omoto K, et al. Clinicopathologic analysis of acute vascular rejection
cases after renal transplantation. Transplant Proc. 2012; 44(1): 230-235. (1> RLfi% SCfik-76)
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2003 272 5 2010 4 F TIZAMEM BSOS (LT, AVR) &2 S iz 28 il 2 it
L1, BRIEFHE L O AVR O TR ICOW TR LT,

EEIEEIL, BEICAFATS L R=Y ey, Y Z7aRARY X g7 a ) AR,
FOMMF ZfH L, EABETAV Y XU~ KRR Yo~ T 2 RE L, £
Z 92k L. Banff 2009 73 FHIC £ 0 (b L. AVR I3 I 313 B RE MR i 4 R 12 K

W L7z, £7-. C4d L% % Banff 2007 (2JE-3 & 5 L 7=, T HLA HLIAIX Luminex
15 TR L 7=,

28 Bl D AVR Z Wi D B HE T 5. AVR B O g BERL R . BRI O HT HLA HiiR IR
FEIZHOWTLLTIZRT, VYo~ 703 vl OEF 2 6], v2 @ 3 4], v3 D 1 I ERE

L7,

iE 51 25

L= b

BAERF i ()

PERI B Motk

K —

gt s 12 i ip R (S 24))

PRSI Btk

AR R 1 (7172 [A]

ABO Jii &/ABO i & /ABO T EII AN A&
AEARTERELTR B A

HLA-AB X 2~ v F (1)
HLA-DR X A~ v F (1)

G P BRI

rma ) LA 7 a AR
MMF

Ry Fv=T)YFo~<T
BHE»OZkE coMM ()
TV Y — RERIZT e b a— AR
M7 L7 F=> (fdfl)
JREH

J

(T4 T AT 47 LU, BYEIEEE)

Banff ;3 JA A 27
vO/v1l/v2/v3
i0/i1/i2/i3
t0/t1/t2/t3
g0/g1/g2/g3
ptcO/ptcl/ptc2/ptc3

28 13

46.8 i% (#GPH : 23~69 %)
17 /11 i

56.9 5% (#iPH : 38~67 /%)
15 51/13 11

25 151/3 fl

14 {51110 5114 1

27 B/1 B

2.00 (#iPH : 0~4)

1.14 (#PH : 0~2)

27 151111 1

28 15

14 $11/10 45

52.0 A (%P 9~454 A)

23 /5 f

2.23mg/dL (#:PH 1.08~5.95mg/dL)

12 f51/6 131/10 131

0/18/8/2
3/11/10/4
13/5/8/2
11/10/2/4
3/9/15/1
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C4d0/C4d1/C4d2/C4d3 16/0/5/7

BT HLA Hiik
(=3 10 51 (36%)
B 14 18 il (64%)
HT HLA Class | 9
HT HLA Class I 3
Pt HLA Class | & Ot HLA Class Il 6 1

U R — R BAHT HLA HLik
e 4 17 % (61%)
[%72K8 11 5 (39%)
#1 HLA Class | 5 f1
HT HLA Class 11 5 141
P HLA Class | }2 't HLA Class I 1 11

AVR OifR¥# 1L, 28 il 19 il (v1 23 11 $1/18 Bil, v2 JL O v3 A% 8 /10 f5i]) A AT =
A4 REPETHY . LvEF 7 CD3, IVlg, DSG, XiZ VY X ~T7 DFE, HDHW
XM AN RS S iz, VY v~ T7 1 vl OFERF 2 F1, v2 36, v3 D 1 FITE
EIhi,

BK WA LAEREBIED 1 Y VX~ T RFEEENTWE, VY X~ 7 48
HELTZ 66D AVR ZWiE L IRIEZR OMIEY VT F=v 2 LR 7 LT F=
DA LT BT 46, BIML7ZEF X268 CTh o7,

28 Bl L [ARF I O AVR & fED 7R W Z ik L2/ R, BEAEGFRIT. 2507
N— TR CHEZIZ ) - 72 (p=0.561), £7-. BAEERITDOT NI AVR 2B DI EH
TARETh-7n, AEEITZED 2> 712 (p=0.359),

ICH-GCP #EHLD R RIS W TCIL, OS5I #HT A L.,

(2) Peer-reviewed journal DR, A & « 7 F U ¥ REDHE RN

BIREEEICEHEINTWARAWNWAZ « 7TF U R 2EITHOWNWT, LLTFIZRT,

1) Hychko G, Mirhosseini A, Parhizgar A, et al. A Systematic Review and Meta-Analysis of
Rituximab in Antibody-mediated Renal Allograft Rejection. Int J Organ Transplant Med. 2011;
2(2): 51-56. (13 R Mg SCHR-77)

Medline, ISI Web of Science, Cochrane Central Register, % UF Dissertation Abstracts (Z
1969 4F7 5 2010 4E £ ClzHg# S 7= CEks 5. TAMR (antibody mediated rejection, X
I% humoral rejection) | K& % TRTX (rituximab, X% anti CD20) ] T KV Mk & vz SCik
(ZOWT, ARIEKR OBV DWW TR S AL 7B 7 HADRRER 6 . M UM% 5 R AYFAER
4 (K1), ARHEMIE 249 228 I] L 7=,
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F 1R S 7o ilBR

EE NEE | TV | FEHEEE SE BB | BRI ()
Becker [16] 2004 i 7 Y R A 1T 27 24
Faguer [17] 2007 i 7 Y B Al e A5 8 | 8 10
A e
Steinmetz [18] 2007 %GR, | BaAEYE, 7 L | 16 3
b TF=r, AR
Bett [19] 2008 % J7 L JLVTF= 9 46
Zarkhin [20] 2008 AT, | Bllakkve, B4 | 20 12
beg, /NIR | E IR L AR
DSA
Mulley [21] 2009 A5 LAY Bfifatkig, 7 L |7 21
7=
Kaposztaz [22] 2009 BB, | BAEHIM, Bk | 54 24
b RE. MR, 7 LT
F=
Ferrero [23] 2010 AR, |27 F= 8 10
g
Hurley [24] 2010 AT EAEEWIML, 2 L | 36 24
TF=
Scemla [28] 2010 % 7 HaY R A R 1T 64 25

VY k<7 L2 OMDIENR % Z T T HURBEREE RS 2 8L L 12 & O Atz
e Lzl R, FRBRo A4 v X (OR), ROEERET ML D4 v XL O HE

FEMEIZLL TOFR2DEY Thot-, $1-. TV X LGRETLOA v XIE 2.91 (95%ClI

1.43-5.91) TdH o7,

#2

Study [ref] OR
Hurley [24] 0.73
Zarkhin [20] 1.00
Ferrero [23] 1.00
Scemla [28] 1:55
Mulley [21] 1.78
Faguer [17] 2.78
Steinmetz [ 18] 3.40
Bett [19] 4.00
Kaposztaz [22] 4.96
Becker [16] 19.36
Total (fixed effects) 3.16
(n=249)

95% CI

0.11
0.11
0.04
035
0.21
037
0.12
0.56
1.20
490
1.75

4.77
8.95
24.55
6.83
14.77
21.03
96.70
28.40
20.57
76.44
5.70

p value

0.74
1.00

FRBRO Ay A L FENRET VI L D4 v O EHEEE

1.00
0.57
0.59
0.32
0.47
0.17
0.03
0.00
0.00

0.1

i
i
L
=
@

-

10

Favors alternative Favors rituximab
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FEYYEIL, 6 MICBWTHE SN, VY XU ~T L2z ik Lz 3 #ic
BT, BEYEORBUBE O EFIXME SN2 oT, TOMO 3MITIHBNT, 11 fIiC
7RO B RERGE (BK U A LV ABHEEE 5 4, RUEMET 9 v 7 2 6], BEEHER.
RE R AT I O JERR S | flide . BRIRIES . RO CMV SR MAES 1 61) s S (% 3),
1 61T CMV HLEMLAE & O BK 7 A /L 2B IE D PRI MR b LT,

3 WA ST RGYE

EH TEBIE | EYYE
Mulley [21] 7 CMV FLJFUMSE & Y BK &7 A /L ABE (n=1) .
i (n=1), #RHEE (n=1)
Faguer [17] 8 BK 7 A L ARIE (n=3), BIMEMET 3 v
(n=2), BHEBR (n=1). MEEFET R O E %
(n=1)
Steinmetz [18] | 16 BK 7 A /L 2% JE (n=1)
Zarkhin [20] | 20 Uy F v~ T RIBREEE B LT, BRI E
BRI o T,
Kaposztaz 54 VY X~ T RIGEEEE B L T, BBIRICE
[22] BRI o T,
Scemla [28] 64 Uk o~ 7RG Ll LT, BBIRICE
BRI No T,

RKAH - TFVAOFERIZED, VY X ~71E AMR IZHT D iREERED 1 -
ThHHN, VI~ THEAROFNELOREMIZET 2ROV H D Z L 2R
BTN ERETH D, BB OHUAREEREESOSICH T 2 U Vv~ 7R EIX,
BHEEOTFHREZLET HZ LN RBRINT, £, BYEDOFKI G | 3 DD KB
DWENOIEERROSRIELFRTHY . BERAFEFRIT-HKWICHE I NS BK
VANVABIETH T, 2B, HEGAR, RYMERKER, MW@ 2RiH 26735
AT BB REBR O E M 12 K 0 IBTER 72 AR N TR T 2 ATRetEDn b v . R o 2h R 8
REHMOBHEBOAEZFLMEFRIZOVTHRMN SN D TEERD D,

ST 30T 5 3Tk
16. Becker YT, Becker BN, Pirsch JD, Sollinger HW. Rituximab as treatment for refractory
kidney transplant rejection. Am J Transplant. 2004; 4(6): 996-1001, % A iik-26
17. Faguer S, Kamar N, Guilbeaud-Frugier C, et al. Rituximab therapy for acute humoral
rejection after kidney transplantation. Transplantation. 2007; 83(9): 1277-1280. & #/uf#xik-8
18. Steinmetz OM, Lange-Husken F, Turner JE, et al. Rituximab removes intrarenal B cell

clusters in patients with renal vascular allograft rejection. Transplantation 2007; 84(7):
842-850, AR L-40
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19. Bett D, Balla A, Patel S, et al. Cycled Rituximab is Necessary for the Treatment of Donor
Specific Antibody Mediated Rejection. J Am Soc Nephrol 2008; 19: 684A. &% tfkLik-78
20. Zarkhin V, Li L, Kambham N, et al. A randomized, prospective trial of rituximab for acute
rejection in pediatric renal transplantation. Am J Transplant 2008; 8(12): 2607-2617. ©**
i 3 ik-19

21 Mulley WR, Hudson Fj, Tait BD, et al. A single low-fixed dose of rituximab to salvage
renal transplants from refractory antibody-mediated rejection. Transplantation. 2009;
87(2): 286-289. M ht k24

22. Kaposztas Z, Podder H, Mauiyyedi S, et al. Impact of rituximab therapy for treatment of
acute humoral rejection. Clin Transplant. 2009; 23(1): 63-73, %A xik-29

23. Ferrero MR, Rincon A, Bucalo L, et al. Treatment of Acute Antibody-Mediated Rejection:
A Single-Center Experience. Transplantation Proceedings. 2010; 42(8): 2848-2850. */t#
ik -60

24. Hurley H, Richards T, Noguiera J, et al. Outcome of Acute Antibody-Mediated Rejection
(AAMR) after Treatment with Plasmapheresis (PP)/IVIG in Renal Allograft Recipients.
Abstracts of the American Transplant Congress 2010.

28. Scemla A, Loupy A, Candon S, et al. Incidence of infectious complications in highly
sensitized renal transplant recipients treated by rituximab: a case-controlled study.
Transplantation. 2010; 90(11): 1180-1184, %Rt cik-79

Roberts DM, Jiang SH, Chadban SJ. The treatment of acute antibody-mediated rejection in
kidney transplant recipients-a systematic review. Transplantation. 2012; 94(8): 775-783. (4
5 L% SCHK-80)

MEDLINE, EMBASE, the Cochrane Register of Controlled Trials, } Of 2010 47> 2011
EETORREE CREBMASES) 0oV T, AMR IBIEO LB iE 6] £ =5 .
FEGIRE 2 sk U, BMAE & Bl URAR UTBMRECOWTHER L, 7 —F—
AZADRRERTIE, BIRE &R 5B 28 M L. AMR 1358 @ Banff /3 FHIC DS & E#H
L 7z, Vascular rejection /& AMR & L T#\ >, kidney (% renal transplantation & &t
T. Graftrejection, antibody-mediated rejection, humoral rejection, and vascular rejection %
TXA MY — FEO MeSH E il TR Lz, /INEBE LK OB RER R AL B 3 5 M
EBRAN LT, 2 B OFEZPMIL L CEA EMEZHER L., R ERDIMELERL -,
SCHR Y A b b RERE Lo, SCERCIXAEMRIC L 2R B Z R Re nHE L, FREFT
T AMR 3B R ST Y (e H O Banff 53 IC K 2 WELLAREAOZ LD & 5 56 IS BAF
il L Lic, SBOMIRITRIT N7, 2 A THREZMR L, BEHRILEICET S
SRR oy I Te S B I MR NS K0 gk U7z, SEGISEFEMT 78 K OYE B 1L AMR 18
MO Z MR T H2EMTHR L, MY LEEREN AT Ly Ry— FEHWTT —
HEMHE L, IHY DU R FKOFREROEIZ S\ TIX Cochrane Collaboration’s tool for
assessing bias Z AV CEEAli L 7=, GRADE system # W C., KRB O AL R RIS
WD 7V —RERLE, 70 2MubBRABRIC L 2T — 203 H 58412 High & L, JE
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T A MM O T — Z OB OBFAE L Low, H—7 — AFER . E G 22 TIE
Bl E DO OEEIZ very low & L1z, ELD 7 L— R~DOBITIZ. () B ORE N
REWga, HEKFERZRO b 256, (i) £TOT 7 2 RZKEKRF ITMORFY
NN EOFHHIZB W CTEEEEZ B GBI T2, £72, FTANO 7 L— R~DOBITIL,
(i) RBOEICEKLRGIRNH 28546, (i) EEZRFE, (i) EREESAHEIE, (iv)
T2 PARIEMREXIT D0, (v) EASAL T AOREEREWEE E L, 7V —T 4
YUUMSL LY E TV BRSSPI DGE IR L0 R LT,

UV =TI ONT, BRI O 2 % (31, 32). 3T & LGOS G xf FEER 25
3 QWMMNEET) (33, 34, 36), IO 1#H (EF) (37) B@ESHh, =
FUALLDOFMA DTS TLow] L_LThotz, 6 P 4 |TU VF <7
BT 2HEHR"27 4y FRRBOLIL, ARMED T L— RiX very low Tho72h3,
Hychko HIC kD VAT ~vT 4 v 7 LEa—fHRICESE (38), MEBEOALADAKRTHY
BYPLEREIRMEICIR O TV D, Low ~Dfs EiIF ZMat LT\ b,

ST Z 30T 5 3Tk

31. Kaposztas Z, Podder H, Mauiyyedi S, et al. Impact of rituximab therapy for treatment of
acute humoral rejection. Clin Transplant. 2009; 23(1): 63-73. % A ik-29

32. Lefaucheur C, Nochy D, Andrade J, et al. Comparison of combination
Plasmapheresis/IVIg/anti-CD20 versus high-dose 1VIg in the treatment of
antibody-mediated rejection. Am J Transplant. 2009; 9(5): 1099-1107. % s it-27

33. Macaluso J, Killackey M, Paramesh A, et al. Comparative study of bortezomib therapy for
antibody mediated rejection (Abstract #431).Am J Transplant. 2011; 11(Supp 2): 160. ©**
7 3Ciik-81

34. Loupy A, Lefaucheur C, Vernerey D, et al. Outcome and therapeutic approaches in acute
rejection with vascular lesions and DSAs (Abstract #546). Am J Transplant. 2011; 11(Supp
2): 193, Ak k82

36. Lubetzky ML, Walker JK, Matignon M, et al. Evolving therapies for antibody mediated
rejection: is bortezomib better than rituximab? (Abstract #SA-P0O3065). World Congress of
Nephrology 2011. Vancouver, Canada: 2011.

37. Waiser J, Schutz M, Liefeldt L, et al. Treatment of antibody-mediated renal allograft
rejection with bortezomib or rituximab (Abstract #1504). Am J Transplant. 2010; 10(Supp
4): 466-467. LM Lik-83

38. Hychko G, Hollenbeak C, Parhizgar A, et al. A systematic review and meta-analysis of
rituximab in refractory antibody-mediated renal allograft rejection (Abstract #666). Am J
Transplant. 2010; 10(Supp 4): 237, &%Lftit-84

Peer-reviewed journal OFRFLD 17 HIZHOWT, LA FIZRT,

1) Pape L, Becker JU, Immenschuh S, et al. Acute and chronic antibody-mediated rejection in

pediatric kidney transplantation. Pediatr Nephrol. 2015; 30(3): 417-424. ({3 R.fi# SCiHk-85)
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FLCD20 £/ 7 m—F AHETH D U Y F o~ 7%, B MKk O B Hll o FTESH IO
BrED =, 375mg/m® THE S, MK SUIH R IR AF RIS PR PE A 2 A I
HEEH[2], VY F I~ TIEBMEA O CD20 B THDH T T A~ Ml m mHEEE L
B, VYR T oipFEa—A %, 1EES»S 4 BEEIC 4 BEETHL, UV YF
T~ 71X CD20 Bo i Al in 2 B 5 E 3 5 [13], #&Bk . CD20 B5Efl A o =M o %5 FE & O
HPIZAEREEOREMBE RO TRETE 2N, VYU~ ROTFHNTTE RV, U
VxR U 7THEMTIE DSA PR AZAD S B LI TERVWA[4]. VY F v T b
IVIG OO 1%, HTikBIsE AL EHE OIS DVE#E & L TH N Th 5[15].

SPEPUAR B R ERE SO A E L2356 R oREmEIFEE I L 5WENEE L
W, EEAEDHEE, AT aA KUV ZPRE (300mg/m?/ H T 6 [H#H) ZBBL, 0
#%.1 BB X2 6 BOHBEWE ITMFELHIC L HiikEZBREL. Y Y ¥~ 7 375mg/m?
Z 1 AEET S, Kranz HIC X0 AR SHEFSRSE TIE. ZOFRBENMEEALED
JEBICHZTH Y, B OHRBRENLFEE L2 &8RSN TV 5[46],

/INVE D8 P BT R BE S AR S O TR IR IF R C i b BB 22 iR 1L, Toenshoff & O Billing
IR0 EfE Sz, IR OEMETE B M PUARBIERE M SO 1E, IVIG 1g/kg/iE @ 4 [Bl#E 5
%, VUx =7 375mg/m* & LEIEHELTHRE LT, ZOL T ALY, JRERTD 6
B F T 0 S84k R UE B B D Y 25mIimin/1.73m? Th o -, hE®% 6 » AT
21ml/min/1.73m* N L7=, 7235, 6 Bl 2 1T, 2RO S 72[62],

LA ST % 3k
12. Salama AD, Pusey CD. Drug insight: rituximab in renal disease and transplantation. Nat
Clin Pract Nephrol 2006; 2(4): 221-230, %At ik-86
13. Steinmetz OM, Lange-Husken F, Turner JE, et al. Rituximab removes intrarenal B cell
clusters in patients with renal vascular allograft rejection. Transplantation 2007; 84(7):
842-850, % ik Lik-46
14. Takemoto SK, Zeevi A, Feng S, et al. National conference to assess antibody-mediated
rejection in solid organ transplantation. Am J Transplant 2004;4(7):1033-1041, i
-87
15. Hong YA, KimHG, Choi SR, et al. Effectiveness of rituximab and intravenous
immunoglobulin therapy in renal transplant recipients with chronic active
antibody-mediated rejection. Transplant Proc 2012;44(1): 182—184, % htcik-35
46. Kranz B, Kelsch R, Kuwertz-Broking E, et al. Acute antibody-mediated rejection in
paediatric renal transplant recipients. Pediatr Nephrol. 2011; 26(7): 1149-1156. * Ak
-55
62. Billing H, Rieger S, Ovens J, et al. Successful treatment of chronic antibody mediated
rejection with 1VIG and rituximab in pediatric renal transplant recipients. Transplantation.
2008; 86(9): 1214-1221 &% iLh k49

2) Kim M, Martin ST, Townsend KR, et al. Antibody-mediated rejection in kidney transplantation:
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a review of pathophysiology, diagnosis, and treatment options. Pharmacotherapy. 2014; 34(7):
733-744. (43 LA SCTHR-88)

UYX=7 7L B A, B B Mk N AEY —B MilOR®EICHEBELL T\ 5
CD20 IZ/THF A THE /) 7 m—F LHifRk T, CD20 1L 7' = BHiffd kN7 T X~ fifid iz
R L TN, VY X~ 3RS U R ER OB Y ¥~ F Ik LTER
ENTND %, Uy F o~ T E, MRV E 1 R OB AR 77 0 R A 72
fGEMERICE Y Bz EBET S Z LT, BMROEEILEZME L, 77 X~ flld~
DRRAZEMHE T D, LrL, 77 XA~Hfdid CD20 2 %B L T\ Wb ) Y v~7
DEEEZ T2,

WS OPORBRIZEBWNT, MEELH, X784 FED IVIG LD & 25 Widpk
ML, VFRo~7 %200 L. AMRICKIT 21BN L) (/B3R 75~100%) L
ERESNTNDE PO o 0oRE PP T BABERBEELZERESNA TN
A, RHREEE O TIE/ARL ¥ Uy ko~ T LIERBIRIBRE L OB Th o 7
Flo, TNHOWED 1DiE, MELH L VY X< T OO EXFREEOHIETH Y |
U F o~ 7T HMOMBIIH LN TIRARD o7 M,

VY X v~ 7 RICEET D BYEIT, 50%DBREFETHEINTEY, A4 hAF
TANA, RS, R A=~ T A NV AROCEEERIETH 72 P, Iy xo <7
P 5-1% O BB 72 GE X, FRICPU AR 7 v ) v o PRI W THE ST
% 38, IC U AV ARYAE T, HATYES B B IMIE 2 B L, BHEE DA TO®RE T
L& %A, FDA IC Xk v Bk (boxed warning) IS/ ENTW5, VY F o ~T7# 5%
(2 B B RIEGSIE O FHEMAL RO b v, R a7 HIRIC T 25k 2580 2 B 13T
RICBET D MEFOREICLID T=F —FTIMERDH D, TOMOEYIEE KT DY
A7EBHELEBRETHY ., VY FHURBEPEIET I F oG 2H#R LR %, )
VXU~ BT b BAEE (boxed warning) 121X, #IEIE 5% 30 4y ~120 4y D RIIZFE
B9 % B9 72 infusion reaction X EZ £ 5, B ERIICT B R T7 X/ 7= UL A ¥
IVEIZ K DRI ERM TN D, EEKOREEAE ORI IE., K5IEE % 0%
THLETEHWNETHL, EELRBEEbHEINL TS,

B D AMR {75 O 1E I

Medications Target Major adverse drug Costs Comments
reactions
Rituximab 375 Pre, mature, Infusion reaction $5200 (as single Premedicate with
mg/m? x 2-5 doses | memory B cells (fevers, rigors, pain | dose of 375 mg/m? | acetaminophen and
or 500 mg/m? at infusion site, etc.) | in patient with antihistamine,
single dose i. v. Infecti on including | 1.73 m*)" steroids
infusion JC virus-induced Slow infusion may
progressive result in less
multifocal infusion reactions
leukoencephalopathy PCP and anti
herpetic viral
prophylaxis for up
to 12 mo
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BT AMR JBHRE DM S 72 il Bk =

Study design Treatment regimen Outcome

Pilot study of 8 AMR patients ituxima mg/m*/week for 3- o graft survival at 10-mo ;
il dy of pati 39 Rituximab 375 mg/ 2 k for 3- | 75% graf ival at 10 FIU
5doses 50% infectious complication

Pilot study of 7 AMR patients* PP and IVIG 100 mg/kg/day for 3 | 100% graft survival at 21-mo FIU
days, then 3 times/ week for 2- 4
wks, then rituximab 500 mg/m2 X
1 if ongoing AMR at wk 4

Retrospec tive study of 12 AMR pp and IVIG 100 mg/kg x 4 doses, | Graft survival (92% vs 50%)
patients compared with historic then IVIG 2 g/kg every 3 wks x 4

control (IVIG)* doses and rituximab 375
mg/m?/week x 2 doses
Retrospective study of 54 AMR Rituximab 500 mg/m’ pp and Graft survival (90% vs 60%)
patients compared with his toric IVIG 500 mg/kg pRN 1gG
control (PP and IVI G)*? deficiency
Retrospective controll ed study of | Bortezomib 1.3 mg/m? IV days 1, | Graft survival (60% vs 11%)
10patients in bortezomib arm 4,8,11,PP x6, IVIG 30 g,
compared with historical control methylprednisolone 500 mg 1V x
(rituximab, PP', IV1G, steroid 3 doses
pulse)*?
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SO B BHEM S IR T Y YR v~ T

AMBEBIAEHRKSOBRBFELE LTI Y XU~ 7 20 (R, 2701 K,
OKT3. IVIG, 7 LAY X~ T K NATG %% GOk x Ieipf 28 L T) LicleE
DIFE A EIR, FEGIHRE[42-47], XITIEFIEFHFIE[48-55), ME— D T & Ak bl alR
& LT Zarkhin 5 O3B 28 8 0 [56], AT & 0 B & L7z AvE IR SUS K OB HE R ~0
B MR A2 RO BFICE VT, BEEBREICY Y X~ 7 4 BIFEE O ORI L
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RVBIRIC T VA MBIV T L2 (R TCOBRFIZAT oA REO,/ XX ATG ##&5 L
72)o VRWEHT, U Y X~ TREOBEIL, KFIRRE & Hl U IR AT O FEAE RUG DR HED &
DHEMNSTN, B 6 v H%, VY Fo~T7 TIHRIELEBEIL, SRR L ik LAMHE
MR A 2T RABICIKLS , {BFEBEOIZ VT F=v 7 VT 70 ALV RBIEFTH- T2,
AR NEAB R TH Y | ERERME L GbE, VY= T70MhF & DX
TR ERDPRBO LN WEBHEITHT 21K E LT, 2 AMR ORRERED 1 &
LTHDTHAHMIAM L STV D,

AR ROG &3 A, B MEBURBILEREKE SOS OIRIFEIZ Y Y X o~ T O %
RADMINT LV Do le, TNHEDOHIFETIE, MOBEREREOHFHATI Y F o ~T7 %
L LA W EN RSN, Billing H[691E. EMHUAREAIEE L2 H LT 6
BlONREE L IVIG & U Y F <7 (375mg/m®) 1 [EI#ETIHRE L=, 1B¥%E. 614l
4 ] C GFR N K VR E L, 2 BlXEAL L7z, Fehr &[60]0%, 1841 (4 BE 8 i
RS L Shi-HRE 4AflicAT A FE U Y Es <7 375mg/m? 2 #% 5 L, 4 5l 3 {4
FXIVIG B0 L=, VYR ~7K0 6 » Hik, GFR 1TV Y&~ 75 AT & v 5
FloFE LZ (p=0.009),

U< TIEBAARKEEDORBEICB W THHEH SN TEH Y [61]. B BHAE N

BALL TS 4B, 7HICHREMEZRD, OZ0OT7HICEMBENLENL LT,
NG OWETIIRRAN R Z SidREn T, BEETTO T X AbEEEER I L Y B
MR RN/ REND EE X2 BN %, The RituxiCAN-C4 55k (NCT00476164) 1%, FE¥ES
PR IRE L 72 CAd BE MR8 MR M A SO 0 R B IC BV T, HL CD20 15 2Y . B EE L OY
S YT EARE LG E I ZET D20 EHRET LT VA Lo TV 5[62],
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& PEFUAB SRR SOR & 2 S e e RS ETEHYIM OB TH 205,
s L VYR T OABRIEN AR TH H[86-88], M RITEH L TR LT,
ETHORBIIARTHDL, 777 V—AHEATTY R = RI2L0 77 X<l
FGEETLIRLT Y I THMIRRICE YD . R —RROPRZ IS LI MO AL R E
ZEIT DR ITTON[89]. BHIE 1 £ D 3ED 4 FlE2EE LN, RKOEE
RAEERGZIIRD eh o, £, B0 3 WICBOTERBERMERSKSIC L TRLT
VX T G IRENT O, R ARBEO S sk L FEB SRR T, SR OEMEEF N
GEN[0]. VX ~T R LEHRE, AT Y I 7% 3 A@EIC 4 REE, {&G5EIC
I3 Ha 24T > 7=, FURM OB IE, FEHOBETIEFICEETH Y, LB i £
T ORI Z R Lo, ORBROIBFEIEITEITIH Y . 20 flicB VT, JBHRATD 7
LT F = fEH 3mgldL i D BFE THHENRED HIz[91], FA Y O#% 5 822k
ICEB W T, PUARBERE MRS 2380 72 10 flic, AT Y 27 (1.3mg/m?, dayl. 4. 8.
MW EL1IY A 7L VY X ~7500mg & 1 RS L7 AR 9 f1] 2 ik L 72[92].,
AHICMmAERE (6), IVIG (30g) ## 5 L7, ABMR BFIZIIA T LT L K=Y n
> (3X500mg) Z 4G Lo, 1RE 18 » AR OEFRRIX, AT I 7 H 10 il 6 i,
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U ~70 9 1HICEED B (p=0.07), BHREILIAR LT Y I 7 TRk LI EHE
TRIUFTHSTZ, ANVT Y I TOFIMEFIZONTHRHNT LI BBRNRLETH D,

Table 4
Experiences in the treatment or chronic antibody mediated rejection.
Author N PF 1Vig RTX BZM Result
Billing et al. 6 No 1 ghkg weekly 375 mg/m’ No Positive in four cases but no response in the two
[86] 4 weeks weekly cases with more severe transplant glomerulopathy
and more diffuse C4d deposits
Fehretal. [87] 4 No 0.4 g/kg daily 375 mg/m” only No Functional improvement in the 4 cases, stable in 3
days 2-5 one dose of them (1 case of acute humoral rejection)
Jordan et al. 2 No Unknown Unknown No Decreased donor specific antibodies titles
[88] doses doses and decrease in proteinuria
Sberro-Soussan 4 No No No 1.3 mg/m” 4 doses No Effect
et al. [89] separated 3 days each
Woodle et al. 66 cases in  before each  Unknown 375 mg“m'Y 1.3 mg“m? 4 doses Mean decrease of 65% in donor specific titles
190] 51 patients BZM dose  doses only one dose separated 3 days cach  (>50% in 54%)
Flechneretal. 20 before cach  before each 375 mg/m? 1.3 mg/m* 4 doses Good response if SCr was <3 mg/dL
191] BZM dose  BZM dose only one dose separated 3 days each  before treatment
Walser et al. 9 6 sessions 30 g 500 mg one No Only 1/9 functioning graft at 18 months
192] dose
Walser et al. 10 6 sessions 30 ¢ No 1.3 mg‘m: 4 doses 6/10 functioning grafts at 18 months
192] separated 3 days each

N: number of cases. PF: Plasmapheresis, 1VIg: intravenous immunoglobulins, RTX: rituximab, BZM: bortezomib.
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T 5K % FDA P H X TW5S, CD20 HfiZ FH o By A 7 WV TRET 55, 7
T AT RE L TRy, VYo~ 7 o BMEEIEL CD20 IZHEA L. ik F
PERAIRAE EER . PURREE MR EE IS EERA R OT A h— 2 25F 855, B
M A 55 L, R RKIE M B Ak % 1578 <& 5 [32,33], Genberg & BB A IZY
VX7 LEEG L BROE N 2RE L. B MO T KEMm T 1~2

HCTHRITDZ AR LT, BMIR~OEMIZEMICOZY , 1FTRIEET, 2F%
TH ALY L CTU72[34],

PURBIE AR SIS IC U Y F o~ T MEH 7o i g Ot i, EEREE R RS & %
BLE27HICY Yo ~7% LEEREL Tl L7z, 3B CREE 2B L2, &Y
DB HEREIL B 4F Td - 72[35], Kaposztas 5 id. HiiBIE AR S 2 368 L 7= 54
Bl 2 50T N—TIa T Tk FRNRBREAR LT, Z7v—7 A (n=26) 1M I
LV YR T THREL, Z—7 BITIMEAHAD H TIHE Lo, iE 1gG L~/ DX
WEBEIZIE, s a7 ) v EERE L, 2 EBASERIY YU THTHEICEL
TH - 72[36].

Fo. EOMOREFERMAIENITOI, 4 RIZBNTY Y X2~ 71 KD PUEIERE
KO AMR ~OE AR HRE SN TN D, WTFHOREBR G EFIEN D72 <. AMR 2k A 1
MATEETHY, VYF TN IVIG, MELWRELOAT A FEFHINTWEZ, 72
B, Pescovitz HDOHETIL, DEFITIEIH D08 Y Y&~ T HIMT PRA BN L7gn
Sl Z ERE SN TWD[41],
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6 ) Ahmed T, Senzel L. The role of therapeutic apheresis in the treatment of acute
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antibody-mediated kidney rejection. J Clin Apher. 2012; 27(4): 173-177. ({2 R.fi% SCfk-98)

Fih PR B B 5 (2 53 < Ak AMR B b if 5 28 2 o0 4

Cedars-Sinai Medical Center [ZH W THEHEZRZEME AMR ([Zxf L TN ITHONT
[20], @YEAMR DYV 227 7 7 7 Z —|ZBH T 2 B E 2 BB L, USR5
(C4d+) CIREPT R (WUNELRRO BYERMAE #E) 2RO BEICOVWT, AT R
A R, IVIG KUY F =7 TRFEL, ZOMRBEICHTLOIARBET. FLArED
AMR OEEIC 4 Th o 7o, X 0 HERERFE 2R U7 EBE 1T U Tl iz %
fitk, IWVIG K OND Y F v~ T &8h Ui, \EERITLIL, BhbkaEH2BHEEORE,
O EAMED CAd ThE . DSA Bk K QAR % £ 5 JRAIE & OV TSR ERIR D RIE & LTz,
Biith, Sl eBHEEHEREORBIL, ERRIBRIERGO EE 2 HWAM B L 725,

At AMR IR 25 MBESZBIVIGI D Y F o~ 75 vs. IVIG Bl A %

Bl gEic L0 . AVEPURBIEREH OSSR T 5, IVIG, IMEZ#, & UL CD20

(VY xv~7) OFRIBEI, IVIG BAEE & ik L, B3R %2~ L72[23], 2000 4
25 2003 2 @ A & IVIG TR S 4v7z 12 i (group 1) & 2004 47> 5 2005 412 1 4
TN Z T IVIG } UL CD20 Hiikiz L » T & iz 12 6 (group 2) % ki L 7=,
36 » HIRF R OB AZE =L, group 2 25 91.7%. group 1 73 50% TdH > 7= (p=0.02), Z DR
B ClIE A HUR BE R AR SOSIT R U TR A O B R AR S T2 8, IR Z2ED 15
X anti-CD20 Hitfk (VYo ~7) kb EBE bz, EFE, Kaposztas 5L, HiikEd
AR S S ORI E T o 72 54 Bl R & L FHRMNRRIZE D VYo ~T D)
BAEME L[4, 7V —F AT Y X o~ T L IMIERHIC L DR EIT 122601 & L
IN—T BRI Y XU~ T EEERVMELZROREIT o7 28 il L, Fio, Mk
1gG NMEWVERE X IVIG N5 &Sz, 2EBOBEB AR RIT, VX ~7T 251
THTHARICRIETH 72 (90% vs. 60%), 22D 7 L—7HT, %< OBENE K
M—E LB, ROEFTVYF O ~TIZLDLDOTHD,

LA S U TV 5 ik
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YUY R < 7%, BAMO CD20 55 F 242 L L7eF A T8 e b 7 ZAHKRTH D
CD20 IZfEEt. RS BHifaztkBsEs, VYo ~713 B MM IERY £
) ‘//\E&Ui%iﬁﬁéan U<FIZx L TERBINTWS,

< g >

2T A FEFIEERRISIZBWT, BMldD s 7 22 —NBHEICRO b, B
EHERE O EALICBE LTV D Al REME N B 5 [51,52], 1T L A EORE TIHEFEEDRE L
—7RBERSN TV D, ST MEFUAB B RE S, B D VWIEAT v A FEHT
PEFEAE BT v#/v7ﬁ@%%TLhﬂe&U&im&x@?%%ﬂwwgh@w
BATYH), BREED BHMIEY 7 A X —3kR%E STV 72[53-56],

<% >

VY X~ T OEGITE VBB A N A VREEREEAROLOND, VY F U
TEEIZE Y EYM O BAREBNRO LN, BPEEORBRY 27 XREMTH D
[47,61,62], F&M 4 ERIBUDIE DI BL 3 FE D 53T 5 [63].

FBBMICB W TRIEFEH SN TWDE /) 7 a—F gk (VYFv~7)

Area of application Origin Target and Dosing regimen Main side
mechanism of effects
action

Blood group ABO- | Mouse, CD20 on B cells, | Single dose of Mild cytokine
incompatible chimeric depleting 375 mg/mPor release
transplantation antibody two doses of syndrome,
Desensitization 1000 mg,2 allergic reaction,
Treatment of acute weeks apart. neutropenia
rejection Induction Pediatricdosing
therapy 375 mg/m?

LA S VTV % 3k
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2t AMR DO R#E
Biiluftye — VU YEi~7 (¥ CD20 k)

Uo7 i3MaEm~— 57— CD20 #RB#k T 5 ¥ A FHIBIATH Y . CD20 I,
BHOBMBLDY YT A~vilazbrE, ZEAED BHIIRIZHEE L TWVWH[26], V8
JEDOIBEIFIZA N DN D, BT I E I8V T HE A S, ABO IR A A & ff
A DE AL T S Tuv 5 [27]

S AMRVEFRIZE T D ARIE Wu 5 OREICESE HLA-A2 N T v AV ==y 7~
7 A% RJ—& LT CE7BL6 ¥ U A~DEEBHIZ I\ T[28], MlaEEMET A2 Hrikn
B LT, v U APLCD20 HUIRIZ K HIaH#% ., MG FMEHURMG LA L, A2 BYERAE
FOAEBENER LT,

WO TOREKRBEERIT, 2 2D A 1y NERER)G OHE T, £ 8 il kO 7 fillZ
XV E S 72, Faguer 5 ORERTIE, U Y ¥~ 7 375mg/m? & 1 H 512 3~5 [E]#%
H U, EYBEERR 10 » A% OBRB A5 A 8 il H 6 4 THEWD 5472 [29], Muller 5 ®
ﬁ%?ﬁ\UV%VVf%WWW%lE&@L\7%%@?%%%m@(mWﬁBm
7V7?71ﬁS%wmijbﬂmmWL’ﬁTbko@Kﬁwt:%WT B PRI E

WCEE MW o 72 (241 TDSA KON CAd ILEZRDIehoTz), X522 o@aﬁ%ﬁ@ e
BOBECTEPELERDT (A AT A VA FREE, RV A—~T AR,
R R ONEL B YY), JEYEIC BT A BT D U R 7 RNE VLT & A, Kamer B O i L
TEBBHBZICY) Y X~ TR AT B THBIT TR O, FlZ)Yxr~T L
PRI 7 a7 ) v (ATG) ZHFH L7z & & iEm< 2o 72[31], B EIMCHE W T,
Uk v~ TIHBERICEGEN NS 2 2 LR EINTND (JC U A L ARIZBEET 5
HEATME 2 Bt B INE . B BT R RS AR X D FAR4) [32].
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VY XU~ T NEENIHFHBIEICE LT 2 >0O®ENH S, Lefaucheur Hix, U
Fo~7, MELHKLONIVIG Z0FH Lz 12 61 L . IVIG O FH o JFE S g% iR 12 i >
TEem U, OFAMETE TAB RN 50%0 5 R2%ICth#E L2 & 2 ME L7-[33], LaL,

MR E VY X~ T RFHINTEY, EHELD0MRIZELHO0FHIiTE 0o
Too MEZZHA L IVIGIZ LV A5 80%ICET 5 2 & NG SN TEH Y [24]. 1A H#a
EOFRT 220, VXU~ T EOHEREL, LVEERDIERNSD EEX D,
DSA BE CIHFICL VIR T CER oA 1E, BEO PHIRF-THY . M2 L7=ilo
BREHZ BN T H iR S 7 [34],

BEE CORKORBRIL, MIELH L IVIG 12X 0 IaH L7Z B L 54 Flo B
Zig L7-RBR T, 54 FIICIZ Y Y ¥~ 7 500mg/m® D 1 EIEEEZEBMLE, VY Fs
~ T EBMTDHI LT, 2EABFRITINE 2o 7=h (FELAXIR 60%), REBT VA v
Z))f’ﬁﬁ?ﬁﬁ’]ﬁﬁﬁf % FEARATICEB W T Y “/ﬂeyv?‘@{@ﬂ A HMENBEET S Z &N

R INT=% . REROMRIZIZBAN D 5, &I T, M, BERa)xHR
kLTJ/%yv7@%&f»7/\7%%%w&bkﬁ%ﬂﬁbh 18 » HFF R DA
Bl VYU~ IHBBREEITTHEICIE 9B 1o AED 5 iL7=[36].
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Chapter 72 Clinical Management

Currently Used Immunosuppressive Agents in Kidney Transplantation

Depleting Agents

Anti-CD20 Monoclonal Antibody p2520

Rituximab (Rituxan) is chimeric anti-CD20 cytolytic monoclonal antibody that has been
approved for the treatment of non-Hodgkin’s lymphoma, chronic lymphocytic leukemia,
and rheumatoid arthritis. Rituximab has been used in the transplant population for the
treatment of posttransplant lymphoproliferative disease. It interferes with the humoral

alloresponse by specifically targeting normal B lymphocytes, and has proved to be a useful

agent in kidney transplantation. A limiting factor for its use in patients with higher

immunologic risk is that plasmocytes producing the alloantibodies are not affected by

rituximab. However, when used in combination with high dose intravenous polyspecific

immunoglobulin G (IVIG), it may help reduce donor-specific antibodies (thereby allowing
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transplantation in highly sensitized patients) or reverse acute humoral rejection.®>?® It is

typically administered intravenously at 375mq/m2 or 1g twice over 2 weeks. Premedication

with steroids and antihistamines and administration over 6 hours result in a lower
incidence of infusion-related side effects.
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Chapter 72 Clinical Management

Management of Allograft Dysfunction

Early Posttransplant Period (First 6 Months)

Acute Antibody-Mediated Rejection p2529

Acute AMR is increasingly recognized as a cause of allograft dysfunction and is now seen
in 12% and 37% of biopsies done for acute rejection. This probably reflects better
diagnostic tools (in particular, the C4d stain and improvements in tissue typing’?), more
awareness of acute AMR, better prevention of ACR, and more transplantation across HLA
or ABO incompatibilities.”® Diagnosis of acute AMR requires allograft dysfunction and at
least two of the following: (1) neutrophil polymorphs or mononuclear cells or thrombi in
capillaries, (2) diffusely positive staining of peritubular capillaries for C4d, (3) serologic
evidence of antibody against donor HLA or ABO antigens.’* Acute AMR typically occurs
early after transplantation but can also occur late, especially in the setting of reduced
immunosuppression or noncompliance. Acute AMR may occur alone or with ACR.

The prognosis of acute AMR is poorer than ACR. The optimal treatment of AMR is yet

unknown.”® Strategies that have been used to treat AMR include combinations of plasma

exchange to remove donor-specific antibody, and/or 1V _immunoglobulins and anti-CD20

monoclonal antibody to suppress donor-specific antibody."®
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Part 13 Disorder of the kidney and Urinary Tract

Chapter 282 Transplantation in the Treatment of Renal Failure

Clinical Course and Management of the Recipient

The Rejection Episode

Biopsy may be necessary to confirm the presence of rejection; when evidence of
antibody-mediated injury is present with endothelial injury and deposition of complement
component C4d is detected by fluorescence labeling, one can usually detect the antibody in
recipient blood. The prognosis is poor, and aggressive use of plasmapheresis,

immunoglobulin infusions, or anti-CD20 monoclonal antibody (rituximab) that targets B

lymphocytes is indicated.
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3) Gilbert SJ, Weiner DE. National Kidney Foundation Primer on Kidney Diseases, 6th Edition.

Philadelphia(PA): Saunders /Elsevier ({3 Rfi# SCiHk-136)

Chapter 62 Posttransplantation Monitoring and Outcomes

ACUTE ALLOGRAFT DYSFUNCTION p556

The importance of DSA appears to extend beyond the acute rejection episode; chronic
exposure to low levels of DSA (even in the absence of a clinical episode of AMR) may lead
to chronic AMR. As a result, the treatment of AMR primarily targets DSA and the
subsequent complement activation that it ultimately induces. Plasmapheresis and high-dose
intravenous immune globulin (MG) aim to lower DSA levels through removal or
inactivation, respectively. Anti-CD20 agents (rituximab) aim to reduce antibody levels by

depleting B lymphocytes and preventing the maturation of new DSA-producing plasma

74




cells. The proteasome inhibitor bortezomib causes apoptosis of normal plasma cells and has
had favorable results in the treatment of AMR in small single-center uncontrolled studies.
Although its benefit is largely unproven, bortezomib may be considered in refractory cases
of AMR.
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Chapter 63 Immunosuppression in Transplantation

TARGETING B CELLS AND HLA ANTIBODY p571

Most of the advances in transplantation can be attributed to drugs designed to inhibit T cell
responses. As a result, T cell-mediated acute rejection has become much less of a problem,
whereas B cell responses such as AMR and other effects of DSA have become more evident.
Current strategies include B cell depletion, modulation of B cell activation and survival,
plasma cell depletion, antibody removal, and inhibition of antibody effector function (Fig.
63.6).

Rituximab (Rituxan), a chimeric monoclonal antibody directed against CD20 on B cells,

causes rapid sustained depletion of circulating and lymphoid B cells for over 6 months.

Since CD20 is not found on pro-B cells or plasma cells, rituximab does not prevent

regeneration of B cells from precursors and does not directly affect immunoglobulin levels,

although some studies have reported a reduction in DSA. It has been used pretransplant to

reduce high levels of preformed anti-HLA or ABO antibodies, as well as posttransplant to

treat acute AMR. It has not yvet been rigorously tested in clinical trials. Infusion reactions

can _occur_and are usually prevented by premedication. Rare cases of PML have been

associated with its use. Newer fully human and humanized monoclonal anti-CD20

antibodies are currently being tested for the treatment of lymphomas. In early studies, these

are less immunogenic, more efficacious, and can overcome rituximab resistance.
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TREATMENT OF REJECTION p572

Maintenance immunosuppression is effective in preventing acute cellular rejection;
however, it is less effective in blocking activated T cell s and thus in treating established
acute rejection or preventing chronic rejection. After the acute rejection episode has been
treated, intensification of the maintenance regimen and closer monitoring are often
indicated.

Treatment of acute cellular rejection requires the use of agents directed against activated T
cells. These include glucocorticoids in high doses (pulse therapy), polyclonal
antilymphocyte antibodies, or muromonab-CD3. Steroids reverse about 75% of first acute
rejections, and are typically tapered down over a few weeks to maintenance doses of 5 to
10mg/day. Thymoglobulin has largely replaced OKT3, and reverses about 90% of severe
acute rejections. The treatment of acute AMR consists of strategies to remove DSA

(plasmapheresis), decrease antibody production (IVIG, rituximab, and bortezomib), and

inhibit complement activation (eculizumab) .
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Section XVII1I Transplantation

Chapter 101 Immunosuppressive Medications in Kidney Transplantation

B Cell-Depleting Monoclonal Anti-CD20 Antibody p1150

Rituximab is an engineered chimeric mAb that contains murine heavy- and light-chain

variable regions directed against CD20 plus a human 1gGI constant region.* The CD20

antigen, a transmembrane protein, is found on immature and mature B cells as well as on

malignant B cells. CD20 mediates proliferation and differentiation of B cells. Rituximab

directly inhibits B cell proliferation and induces apoptosis and lysis by

complement-dependent cytotoxicity, antibody-dependent cell cytotoxicity, and activation of

tyrosine kinases as a direct effect of the antibody's binding to its CD20 ligand. Rapid and

sustained depletion of circulating and tissue-based B cells occurs after intravenous
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administration, and recovery does not begin until approximately 6 months after completion

of treatment. Although plasma cells are usually CD20 negative, many are short lived and

require replacement from CD20-positive precursors. In addition, CD20-positive B cells can

act as secondary antigen presenting cells (APCs), thereby enhancing T cell responses. Thus,

by targeting CD20 on precursor B cells, rituximab decreases the production of activated B

cells and limits their antibody production as well as antigen presentation capability.

Most adverse events are first-infusion effects, such as fevers and chills, and are generally
of mild severity. Moreover, these adverse effects occur less frequently during subsequent
infusions. Viral infections, including reactivation of hepatitis B virus and JC virus
(progressive multifocal leukoencephalopathy [PML]), have been reported, although it is not
known whether these events are specific to the agent or instead reflect the overall state of
immunosuppression. Antichimeric antibodies develop in some patients, but their true
incidence and therapeutic significance are uncertain.

Rituximab has been used in kidney transplantation to treat antibody-mediated rejection as

well as in _combination with intravenous immunoglobulin (IVIG) to reduce high-titer

anti-HLA antibodies in highly sensitized patients awaiting renal transplantation.*?

Rituximab is also used as induction therapy after desensitization therapy for ABO blood

group-incompatible and high-risk positive crossmatch kidney transplantation. Finally,

rituximab is often used to treat post-transplantation lymphoproliferative disease.
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Chapter 104 Prophylaxis and Treatment of Kidney Transplant Rejection

Acute Antibody-Mediated Rejection p1185

Treatment of acute humoral rejection is indicated when the triad of graft injury, C4d staining
in peritubular capillaries on biopsy, and circulating donor-specific antibody is present, but
should also be considered in high-risk circumstances (prior desensitization or known
donor-specific antibody) even if all three criteria are not met. High-quality randomized trials
investigating treatment options for acute humoral rejection are lacking,’® and strategies are
generally dictated by center experience. Traditionally, treatment has entailed removal of the

pathogenic immunoglobulin(s) with plasma exchange and inhibition or suppression of

antibody production with IVIG. In general, at least five plasma exchange treatments should

be administered with 1 to 2 g/kg total dose 1VIG. Because 1VIG is removed by plasma

exchange, a common strateqy is to administer IVIG 100 to 200 mg/kg after each exchange.

For refractory acute humoral rejection, rituximab may be considered despite targeting B

cells at an earlier phase of maturation than the antibody-producing plasma cell line. °” In

contrast, the proteosome inhibitor bortezomib directly inhibits antibody-producing plasma
cells and has been reported in single-center case series as a potential treatment for refractory
antibody mediated rejection, usually in combination with other modalities such as plasma
exchange and IV1G.*® Eculizumab is a humanized monoclonal antibody that blocks terminal
complement activation and has been shown to significantly reduce the risk of acute humoral
rejection as well as subsequent transplant glomerulopathy in patients who have undergone
positive crossmatch kidney transplant. > Finally, there are case reports of splenectomy for
refractory acute humoral rejection.®® These therapies are typically coupled with targeted T
cell therapy such as high-dose corticosteroids and/or depleting antibody therapy, because
histologic evidence of mixed T cell rejection is often present and helper T cell function may
contribute to an enhanced B cell response. Agents used for treatment of acute humoral
rejection are summarized in Table 104-2.
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ERHLHRFICELIBO LN, MURETIARZFEE 5 AMR 23 EED G &% %
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DERBENETDHRENDH D Y,
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6 BERMEEOBEKREEIRT
2 SRS BIR L AR A b p243

AMR DIEBEDFEARIZX—ZD CNI, MMF, 27 A RIZMz, AT a4 K290
2REiE, iRBRE® D W g B R E AT 2 BAY & L 72 intravenous immunoglobulin
(VIG) . ImAiExsHa, M, $TCD20E/ 7 v —F APk (VY X ~7) &HHH
bttt iz d, AR IVIG 2g/kg (ZBUEIES AMR OIREIZAEZI TH D &
WOBERRERTVEN P, FEBREO - DICIIMEZHROMAEDERE
LW, UY X U~71 3K 9 » AlZbi- v ik B M2 85 BAI2HD S8 25 08,
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TEE L PRI kT 2 RIT W=D, IVIG R BEAZH L OPFHN L0 %) &
EZZzoNTW5S, B, AMRIZCEWTEH DSG BNEH N5,

6 BBAE%OBHEKT
3 BUHEBMEE 7 IBMEPURBEREK ORI ©B MR p246

B Z % —47 v b & HIRMICIL, CD20 B RNPUKTHD VY XV ~T 0D
%, CD20 Husbhtt B M IZHE & LAM ARG PRI K 2 Al 4 A7 M A 45 5 1
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iR AN
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LTV MDD OREIR~ =2 7V 2 iR (43 FLR SCHR-145)
8% BBME~DOT Tu—F
R JE AT s 1 D NERHE o £l
[B [t iz # L v D H A
a S M R o X A i 5 %
3. AMEIEMSISREO IR & L C ORI # L p282
DNAT A NEE (CVARE - &)
)t CD3 Hifk, W7 AXRY LA, AT T ) U #&E
3) M o0 1% P 3K 0 AL
(AT uA KR, 7HFFT 7V b MMF ~OZEF, 70 AR Uinb X
7l AASNDEERLE)
EFT NDERL, IEDLRNWEEIL 2)ZEITT 5, ITHMTITHI>I LS D)FEL
X 2ICHAEDED Z L REL,
PUARBIE A AVEIE MRS (B R —HLA Bk 7 81 L 2 s g gy o 2tk iEie
FOS TR RS BANIMS (PTC) ~d C4d L&KM 1 o) Tik., #i CD20 #t
T (VYFo<=7) RCMPELBBPRAONDE 2L LH D (BRBRIEEH),

6) KRR, KREFHM. & &b, (43 A SCHR-146)

FrdE BERAEICET D8 L B
(8 B 22 i 3 ]
VY&~ (rituximab) & 7R/L7 > 27 (bortezomib) . p28-29

TR 1T 5N T L A R OV 1] 0D T 1A A S TR A 5 s A 4 6l 5 AT REE © F5
Mh, HEAEDTND Y,

Kaposztas 513, HUMBEE AR OIS & 4 U7 BB B 1oxt LT PP 217\, [H

82




BRCU Y XU ~T7 &5 L7RE (n=26) & PP 2T &2 T 728E (n=28) L DL T, 2
FEHEFRNZFNENLI0%E 60T Y FU~T7 2R E LR AEEICRIFCHoT2 L
WELTWD, ZEEMITTIEL IVIG bEAELIEEFThHo7en, VY Fr~vT7HE
BB LK Th o7 . Zarkhin 5%, B IR ORIEN & 5 AVEERE S5
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BHELRTOH B —HUERITEE L TR0 o 7228, AL I ST BE AR H S
MW SN, BEOAT A K2V AR T U U8Bk A i 9% OKT-3 %
1572 E DR FUSTER DO B TIXA DB TER NI L RZ W) FEMmAYIC L
2 HC IVIG (B ED IgG #5) < rituximab 5 X5,
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1) BINEEAR L,
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148 | R fEH AVR ROME - HEIZFHE | 261 & bICBMEE ITHE | Tl L,
2 fi 2L, LTW5,
Banff’07 v gz
score:2 & UV 3 | DSPx+DSG+PP
2414 @SPx+0OKT3+PP+IVIG
[AVR 23 5 5
L7z 17 il >
T
Fln
442 % (%6
: 23-69 m%)
149 | 2 4 ROMEE - HEIXRLHE | WK%, AMREO Cr & | ie#iZe L,
D19 5% 7L, DIXTEAE LT,
@42 5% DOMP /L % PP, CNI
DEE
@MP /LA PP
150 | cAMR 2 {3 (DR 200mgx2, DSG DLuminex ® MFI 23231k, | 7o#i/e L,
D42 7% B 1% 200mgx5 % 6 7 — /b BABTIIES AMR %
@40 7% B @ROME - AE&ITR | RO, MaREO&
WL, A VXS A LT,
OR &5 THRMNRED &
TR L7
151 | AMR 2 {3 (DR 100mgx1, PP, DSG | DAMR L 2 W, PP, DSG | it#iZz L.
D20 Lt | @R 100mgx2, B H%IT Ser ITRRE T
@30t | DFPPx2, 27 A K% | LAY, # A BURITEE
JLA . DSG. IVIG DEEFThHo722%, PE
500gm/kg/ H x3 H BIZREZHEG LIz, 20D
BAITHEM SOS & FIE T 5
Z & 72 < Ser i 2.0mg/dL
A% CTHE,
@DFPP, 27 u A K31
A, DSG 512 THBEE
ol E Le s, Bk
i MK IR BT o > 7272
. DFPP, IVIG &5 L 7=
ObL, ReEELE, B
MBI LIES S LE
LTWeR, E&IICia
1.5 1% 1 B AT PR A
Lo,
152 | aAMR 1 f R 200mg/bodyx1 aAMR IR 6 » HZ 04 | fidlie L,
45 % B 1 T HIE Db o i
i 7. RAE ZRENLRD B
TRE P AT uA RV A (MP | du, 8 722 R AN 5 PH &
AMR JiE ., 500mg/ H x3 HfH). AL RS FRAE LT
IVIG 30g/body, PP 7%, AMR R[EIH & 2K
BN o ST, HEEPUE AMR
aAMR FE Bl £ LT L, PEX. IVIG
TOHIH : 3 30g/body Z# v R L 7=,
A Scr 1% 1.8mg/dL TZE L
T3,
153 | aAMR 1 f R 200mg/bodyx1 Scr i, AMR 27 #s FLE 7R L,
44 B (10.1mg/dL) 7> & B4l 58
i H%# (1.56mg/dL) |ZBHE
non-HLA $1 AT A R/29LA (MP | IZIET L. ERORERIX
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&, non-MICA

500mg/ H x3 H ).

BT, $EHEOE O IR

Pk o AMR IVIG 40g/body. PP ERD e hoTz, FIT,
BAH 6 » A% ® Ser i
B D 1.22mg/dL T& 0 | Bk
aAMR 81 F IAHERF LTz,
TOHM : 3
A
154 | aAMR 1 4 R 200mg/bodyx1 B 5 BRICBHE O | fidike L,
61 % ik AR I 37 VX 1E H L )ﬁf) 7=
il BAE 32 HitIX
BB AT A RV Z (MP | 1.22mg/dL T, %EIE’WZC
aAMR Z 81 £ | 500mg/H x3 H ) . <. BHEEREIXMEIE LT
TOHM 2 | PPx2,IVIG(5g/H) x2, | %,
A 1. 9% 375 # 2
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21 % B %053 EE) . 1gG HUiRfli i 1:256 T | BT — T VI YE
a”ooto TREEZIC i#ﬁs (2 BI 9 % BRI SE %
grade I1 i X T30, BHEE R Tz,
BiE2H#%IY 2T 0 ?,’%fzézlﬁl?gb“(b\fco Scr
B D A4 K73V A PPx14 X 2.4mg/ldL TH -7, B
aAMR 381 £ W27 A% OAERIZLY .,
TOHM : 2 %fﬁmﬁﬁ%@ﬂ“ﬂd\m%lﬁﬁ
H o KOVURAAE JE B
mr@ Cad O Yeta 5 %
BT, aAMR X [Al1E
EHIr L7z, BAE 97 H%
OAEBTHIEL Y bEE
7% grade |1 aAMR % 388
7=
156 | aAMR 1 i R 200mg/bodyx1 (%4 | R & PP M ih¥14. B 8 | ii#li/e L,
59 ik 22 1 4 H#%) H# 72 O % LDH 137k
IR T U, /R B3
AVR F O fFH MU=, BhE 12 H 1%
aAMR type Il | PPx5 (&4 3, 4, 6, 8, | O IMKBHTIEIARE & 72
10 H#E), 274K | D, B 13 H&EMLIRE
B 5 3V A (MP500mg/ H EN, B 22 H#ZITIX
aAMR 681 % | x4, B3, 4, 8, 9 | 0.9mg/dL 272> 7=,
ToOWIM 2 At) . MiREN (BhE | BHi 34 A % o E R CRE
H 6-12 H %) 7R BRI 2 R OV R BR A
B, OVEAMED s
o EE OB R 258
®,AVR Kk T*aAMR type 11
LW E AL, IE R
EEkG LT, %R
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antigen fR 4 & S0 L |
DSA BIEE#E R & 72 1
L7,
157 | 1 4 R 200mgx1, PP MPRASE R, My s e | i, Fik
31 % Bk L. BB ZRE C&, | BB EERE- D,
BR7TH®%, hexIZRE | FETY7rEL
FHH 5 REfE % EEM, Ser2MET L, & | ITk b 11 HE DR
WA TR FEEENEIE LTz, B8 | W THE LT,
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ThHoT-,
158 | cAMR 1 f R 200mgx1, PPx2, A | APBERfiC 2.4mg/dL ThH - | FL#i72 L,
30 A& T4 KUV A (3 H) | & Scr BB ook
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e (GBI D 22

BB HH) (2% 1.88mg/dL =
CAMR #& 8l & TR T 2RO,
TOHM : 5
E

159 | aAMR 1 #i R 100mg/bodyx1 RZGLIBIRZEMIT LT | HIERNA~IL SR
53 % B 1k N, WEDRICZ Lo | P, ROSELIEID

i 7o % Pl ke A

B 5 PPx3, A7 A K UL | B 20 H% L 0 PPx3, NN 2
aAMR 81 % | A, IVIG5g AT A R0 AxL, il & & 0F L7,
TOHM ;3 IVIG.DSG # 5% B L .
5} Pra RN L, B

REIXIEITE . B 24 H 1T
PP ZHEML L 7=, it 60

H (2 SCr 1.9mg/dL Tikz
L, B 7 » Atk ETH
HRRIXZEL TV 5,

160 | AMR 1 % RO - HEITIFEHE | 15K 8 » AROH/ARIZ | L7z L,
24 52k L, A7uA KL | K0 RERIRIREENICE
A, PP PR B 3 213 T 6
Banff score g3 A3, PTCitis 1Ltk EN A &
iz, BEERITBLE 0.19/
B 5 AREICHD LTnD,
AMR ¥ 8 %
ToOHME : 11
i
161 | aAMR 1 4 R 200mgx1 (F%4i 20 H | B4l 6 H %12 aAMR %4 | BAET 10 » A &Rl
45 1% %) ClnATraA RXVA | LEBEE T, B
I Ck#E L7, CNI % 5 M 4 R ER DRk i
B o CyAN S TaclcEHE Lz, | 2D REAICHE
aAMR JE Bl £ FJE 14 A HIC Ser 28 5 A OFHE % BB L
TOHR : 14 252mg/dL £ T EH AT | TWigw,
H 0o RV ANER) T,

PP IT—HEIZN RN H 5
M. JRE KO Ser X2 E
B9, B 20 HZIC R %
iE. E D% Scr it
1.40mg/dL £ TkEL. B
fit% 60 H CiBEE L 7=, B
filit% 6 » A #Ril& IF 2T Ser
1.15mg/dL, JREHA b &M
ThHoil,

W38 : aAMR, 2EHUAR B E AR RS 3 AMR, FTARBEE AR G OS5 AVR, 2k i & fE#e KOG
CAMR, EPEHUABERER S ; CMV, A4 R AFT BT AL A ;CNIl, I ==2—
VIHEA] ; CyA, 7 v RARY L ; DFPP, EHIEE M AEAZ BRI ; DSG, F A F 2 AR
BV v IVIG, §iEshiE s 07 U ; LDH, #LEEeli/k FEE£# ; MFI, mean fluorescence
intensity ; MP, AF /L7 L K=Y nry ;R, VYFxI~7 ;PP, MIFELH ; OKT3, Ln
£ 7-CD3; Scr, M7 L7 F = ; SPx, Mg ; Tac, ¥ 7 a U A X,

(6) kit (1) »6 (5) ZFZ-ELEOZYHIZHONT

<HERE « DIRIZHONT>
KETIE, 2009 FlT/AFE S 7z Kidney Disease: Improving Global Outcomes (KDIGO)
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clinical practice guideline on the monitoring, management, and treatment of kidney transplant
recipients %% HXHE (2 35T N R O G A FLIC AMR BRI D U Y F U~ T O D
HLEINTHEY, AR TH S Medicare (25T, fRREFIZ L > TIXAMR IZE T 5 Y
VXU T OMANRBRER STV D, F0. REICB WV TIE, 2011 412 The British
Transplantation Society ¢ Guidelines for Antibody Incompatible Transplantation %2 k20
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Association. 5th Edition, ®#A#L#21 1= 350 T AMR ICK T 2 1BIEEHI D 1 S & LTRER
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IO (5) ICRLEAENL, VY X <=7 1% TRRABEBMIZI T D HUAR B A # 5OS
DIEFE] ICBWTHHThL LEZLND,

3. WEARITHEDEANSDORRIER « lREFFIZHOWVWT) @ (1) KO (5) TRL
Tl WA TIERIAHEARBRNAEREI N Y X7 OFAERREATEY | BN
O T M S LT T RBRR R R OYEFI S ISR W TH A HERRO BTV D,

3. BENFITIRDENSORAFEICHR - REHEICOWT) @ (2) TIE, Hychko G et
al.d AL T F ) v R ERARIRTT Y o< T OF AN RSN TV SIED, Rz
T#ﬁ%%@ﬁ%?ﬁ%ﬁﬁﬁﬁﬂﬁf&&:%ﬁé UYF =T OMEHANRINTWND,

. HYENEITRDE NI OREIHR - lREFIZONWT] O 1(3) HFEFE~DOIREYE
E’J(L‘féf}: L CORRBIRIL) (2B W T, ERNSORE T, HUidBE R SOS DRI L
TIYFR TR IND LRI TS,

VY X~ 7 X BHIREmEICHEE T S5 CO20REERNE LIt/ 7 a—F ik Th
V. Btz EE L, —RRICENO B ML MVEIRRIC T 5, FUAEAMILIZIE, CD20
IEFEBLL TV RS pre-B AR 2~ & HUA PE A=l il o Fif BB T & 2 pl# B Mifd D 2K 1fi 1T
CD20 BEH L THEH, Zh oo CD20 itk B filuz 5B+ 25 Z ik v, ﬁtﬁ#%?
AR~ EZLET 5, AMR 238 L7286 120%, RO Ei<L IVIG O#F 5
XU —HEOREROMHIZK S & & BT, VY X~ 71280 Fic PR E £
fa~D3 b ZMEl L, FUROFEEIC b b T H - Rt EAE OGN TE 5,

lbEX D, 2GR - IR TH D THANBBAEIZR T 2 HURBEERM RSOGO 1%
RETHDLEEZERD,

<BEEHE - HEIZDWT>

3. BANKFIIHRDENIDOAFTKIHR - HESFICOWT) D (1) 225 (3), KW' (5)
R LTERNREND, &G, &5 &, BEREEOBLE LR LT,

WA T FEME S TR AR B Tk, 500mg & 1] (RRA) EEAMLE2G 375ma/m? A 1
(RN 18, /NI 1) BRAMLIR220 0y 4] (BN 1, NE 1) ERLARCERE9 4
BT, %FRAREBRE O i, ZEAEo#RE (ALK NLAEET) T
375mg/m? A% 1 [E~5 [Al# 5. S LT Y . 375mg/m? @ 5 [E# 5 DR 14 Hrp 2 gk
*ii3039 - 500mg/body SEALM LIS 2 W HE DM 1 MR S, £, EREME AMR
ERMIENTT HUUWICETEZBIMA L. CD19 Al $k 2% 1% A, CD20 Al u 4 A3 4578 (0%)
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T5E T 1AM HEE LR RIS ¢ 50 EFIRAICENTH, £ 0
HOBERN 375mg/m* TH Y . FEEEIE 1 ES 4 HO#EETH-7-, £7-. 200mg
G4 5OOmg R LA LE-4S462T 7y 700mg I ONZ 800mg R RIS 2 1 [al iy L 7=
W, 500mg % 2 [l 5 L7 i RARESS g g St ks, ANESUTNE E B
TR T 375mg/m® 25 1 [ ~4 [A] 5 G GRAM LA ATS29004.050075 oy T g5 ) | 1 T
650mg/m? % 1 [Al#¢ 5. L 7= iy BRAMLRS2 £ pesn |- 280 BN & B DI RV E E X
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— PR B R AR SO O TEHE) (2 OWTIE, Mg 0B E ORREICE DY T IRE N T S
NHZELEZBETLHILEND DD, Fﬁ%%%&@ﬁﬁ%%ﬁmm U 723525, Prikp sy
FEAE SO ORHE (FL R —HUR B AR A SIS DIRIR) 21T > TV D REFHY 2R MR > D D

WETHY | PURBEREAE S ORI OB Z KB L TWD LB 2 b,

BARELEALNOARBERLMEY, ARELETCRINTEHE - HEO LB, VU YXF <7
D EH %A 375mg/m? & L., #ERBIZEEOREBIIADE TREININETHDHLE
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AR TH Y, RIEL CD20 BNfEATHZ L TB MlgZEE L —FNICENO B iz
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ERDZLENTREIN, IBROFETAREREIIBREN D D,
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