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Chapter 6: Treatment of Acute Rejection
< & >
6.4: We suggest treating antibody-mediated acute

rejection with one or more of the following

alternatives, with or without corticosteroids

(2C):

- plasma exchange;

- intravenous immunoglobulin;

-_anti-CD20 antibody;

- lymphocyte-depleting antibody.
<Mg >




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 strategies. 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.

ML - & LR L,
(72T HE -

M EIZEED &

2 G 6 AT)

A K7 A | 108 Zarkhin V, Li L, Kambham N et al. A

D AR LG 3L randomized, prospective trial of rituximab for
acute rejection in pediatric renal
transplantation. Am J Transplant 2008; 8:
2607_2617@%%%1%-1& B 96 B S ST k-3
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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

A RKTA
g

1. Guidelines for Antibody Incompatible
Transplantation (January 2011, The British
Transplantation Society) (BHFELEDH L)

2. Post-operative Care of the Kidney Transplant
Recipient. UK Renal Association. 5th Edition,
Final Version (5th February 2011) (UK Renal
Association BN A KT A o) BRRALH20
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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, I1VIg, 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) “® *°.
ML HE FLE 7 Lo
(EITHE - SO L,
HEIZEED H
2% Fefk & )
HA RKTA v SIH7Z L
DR YL F 48 Gloor J, Cosio F, Lager DJ, et al.

The spectrum of antibody-mediated renal




allograft injury: implications for treatment.
Am ] Transplant 2008;8:1367-1373. %"
si-21

49 Moll S, Pascual M. Humoral rejection of
organ allografts. Am J Transplant
2005;5:2611-2618, & %L Lik-22
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3. HENFITHRDLENI DRI « fREFIZHONT
(1) BAERALIEaER, EYBERRT IR D AR L L ToORERN

<HRDO MR T (RO R %) | BRI, SR - ploE 55 o088 8 P il o g 55
201546 H 19 H7>5 6 H 30 H{Z PubMed.gov (http://www.ncbi.nlm.nih.gov/pubmed) . %
OV JDreamIiZ B W T FRE DR A Z VT, 392 Hx1537-,

OPubMed (2015 4 6 H 19 H) : kidney+transplant+antibody+mediated+rejection+treatment

+rituximab=188 {1

@PubMed (2015 4 6 A 23 H) : Rituximab+pediatric+kidney+transplantation=66 {f:

@JDreamIll (201546 H 30 H) : UV x I ~7 BB kBRI 5 =83 1

@ FRROMBFERD 5B Uik BT EARHEAE KOS TR I B 3 2 #Hid =55

- PubMed (2015 %6 A 30 H) : HLA+kidney+transplant+rituximab

-PubMed (2015 % 6 H 30 H) :kidney + transplant + donor + specific + antibody + rituximab
- JDreamIl (201546 A 30 H) : VY % v~ 7 +EBFH+HLA

- JDreamIll (2015456 A 30 H) : VY ¥~ 7+BEBM+ N —HROHA

HFHIT2 392 I HWT, TEHE., HOLNICHEREERIERKSOREIZI Y X~ T %
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W TWARWICHER, 9658 & VA ARFE TRLE S AL TW AR W IR, BRIRBEHIZBI 9 5 i CTix
VIR, AFREE P e, BEHICOREINTE Y RFICELOLEENRNEEZ S
AT SCERZ BR & . /R (20 moRim) ISP 285 R oWE 2 H 2 A R RER 2 #, %5
HOMEHT 1, JEFIHE 10 R(ENORESIHRE (1 %) 2OV TiX, (5) BEANFITHKE LK
HC OB R BRI e O R EREICRLH L 72) O/ 1L MA LI NICi#k Lz, ik,
FU LBV E ChoToZ b, 2F L LTHMREBRICEVELNTZRANICET S
AT AR 3 R, 12 7 LAY RER 3 R, 12 7 BLRYMRAT O R, JE MBI 40 Ha R CRCE L
oo Flo, BB ZOND 1THE AT L, [(2) Peer-review journal DR, A ¥ « 7
T U AFEORERIL) (ZRLHE LT,

<HgHMZ BT D IR R 5 >

(A5 BEgRER ] (E 44 IE)

1) /NREE ORMEGURBEAEERS O Z BRI E L2, IVIG £ U Y U< T DR —
7 — LakBR

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. (K>, {=3E RLAFSCHR-23, BHIS B2 SCHR-7)

AR HIY
N DR PEGUA B E TR SOS IOV T, mHE IVIG LU Y v~ T OO R
BIC K DA M2 MRS LTz,

TRIRE
1A IVIG 1g/kg % 1 BRI 4 A5 L, &% O IVIG %IV Y ¥~ 7 375mg/m* %
1 [FEE L7,

BAHER
Banff *05 73 JHIC & 2 18 MUK B R AG SO 2 8 B L 7o /NI BB 23R L L,
2004 4 7 475 2010 4F 5 J3 £ TIT 20 & Gk L7z,

FEAR & 72 D AR O B H R

BE (n=20)
AF- fip H YLl 15 5%
(U5 hr $5 i - 10~19 5%)
PERI L 7 B (35%)
1 13 4511 (65%)
NF—24147
[INEEE 2 16 i (81%)
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AR AE 44511 (19%)
BIE% S OHE (A7) L fE 66 » A
(VU 43 7 B #tipe - 40~117 % H)
HLA S A~ v F 2.0+0.2
77391 50 92 B R v
/A= 9 5l (45%)
rmARY 11 f5] (55%)
MMF 19 f (95%)
TYFETY 161 (5%)
AFILT L R=vav 16 51 (80%)
IL-2 52 RS HUA 0
HEFF 22 4 i R
Z v ) AAEEE (mg/m’H) 6.0£0.7
7 ma ) AAEERT T 7fE (ng/mL) 5.6+1.0
Y7 uaARY PR (mg/m’H) 150+0.9
v uaARY UEGET ST 74 (ng/mL) | 51.0£5.5
MMF # 5 & (mg/m* H) 633+73.6
MPA-AUC (ug - h/mL) 60.5+7.6
AFLFL R=vrr (mg/m*H) 2.840.2
8 VR T2 AR I D AP R e RO
0 551 (25%)
1 551 (25%)
2 6 151 (30%)
3UE 4 1 (20%)
HeE S D 18 MBI B T #E SOS O T B e
Rz
Ay FIAT R 7 51 (35%)
CNI f/) & 8 5] (40%)
MMF J8 & i3 Ik 4 1 (20%)
351 H O AE 141 (5%)
JREH (gimol 7 L7 F =)
=20~200 (n=13) H L 36
(DY 23 7 J5cdtipH - 16~75)
=200 (n=7) oL fiE 292
(D53 hr E5 P 223~417)

FERNILERDY wB S
FERE L 72 D EMICB W T, BRATED Cad T4 7 10 il (50%) TR Hiv, BNFEAMED
Cad LA 2% 10 1l (50%) TR oz, &) (20 #) THLH HLA BtJRiZ %3 % de novo
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DSA 8 ® 5 4L, transplant glomerulopathy score 7% 2~3 @ 35728 11 5] (55%) TH - 7=
D, RERERITBD 7o 72, 18 il (90%) THIERK L O/ XIXIRMERZRB O, 1A
L oo @E T A0 B PR 6 6 BCS R0 aME f 4 B A A B e oD JEYE & i 7 - /B 1 e o
72, CD20 5D AY 10% A1 2> 5 50% D #iFH T, 12 il TR H vz, 6 41T CNI
DAMENIRIE 2 7B D 7, BB AL, WIEFEMEES T3 T 210 GH% 3 » A~17 »
Az, 20 i 9 fil (45%) TIHfE 7=, 9 Bl 4 § THIE & 72 25 A BFFIZ transplant
glomerulopathy 2358 HiL7ehr o 7223, BEFRF O LR TR Hivic, RS MM
O Cad EMEDEIG 1T, 40£18.5%0> b IR % O £ T 11.6+12.2%I2 984 L 7= (p=0.002).,
9 it 4 11T, C4d DILAEMNTERITEMAL LT,

eGFR il 13, MR HE SOSTEHEBAAA 6 » A Bl (43.0ml/min/1.73m%) & g LT, 4F
MBS TR PR BAAA R 1298 L (30.6mI/min/1.73m?) . Ja9E# 6 » A% (30.3ml/min/1.73m?%)
J ¥ 12 % A% (27.5ml/min/1.73m?) 134 E LT -, eGFRX T &EIX, 20 Bl &2 x4 & L
TSt WRPEAEHE SIS TE B A 6 » AT (7.6ml/min/1.73m?) & Ebilk LT, K MEHE #aTh %
Bi4E 6 » A% (2.1ml/min/1.73m%) THEIZIE T L(p=0.0013), &%BML#% 6 » M TF
Mraefim Ll 2 Blzr< 18 flzxtg & Licha ., WMEEMERICTRERL 6 » ARl
(3.8ml/min/1.73m?) & bz LT, iMEAEHIA R BASA 6 » A% (1.5ml/min/1.73m*) T4
BEIZIK T L 7= (p=0.01),

8 {51 C eGFR O FENFR D H I, 6 B T eGFR OZEZBH =, 14l (70%) TRMEH
oSO IR DO B 2 78 | transplant glomerulopathy % #2572 WHERE T RN E - 72
(100% vs. 45%, p=0.014),

Y AT 4 v 7 BRASHTIZ I T, Banff 05 (2 & % transplant glomerulopathy @ F2 J (4
v A -0.22, p=0.032) . RN EIEIE DOFEE (4w Xt -0.49, p=0.042) 237595 R 5%
Bl & BEMEDN B > T2,

LAEVE D RE R
A AEHE SO TR HERT I 20 BT 4 61 (20%) (&, JB#% 12 » H < 20 #4661 (30%)
2. 1RIRTZ 24 » AT 20 Bl 6 51 (30%) (2. IR~ w7 U imiE (Mg 1gG 73
79/L Kii) EFBO T, WHEEMSOSIEEBMGE 2 FH T, 122 —F L AF R+ A
B ARFAIRNFEBLL, FIEZRD -,

) FEORER

KA1 CD20 Bt M IE 4 20 Bl THEMESSTEE 6 » A R ICERITHTE (5 cells/uL &
W) Lo, fEMBOSIRHEBLE 12 » AR OT — % O 2% 8 FlIZEH W\ T, 7 4T CD20 Btk
MRS 2 FRERBIRETH Y . L ENIEFEFE (200 cells/uL ## x %) £ TlHE L1,
2 FEIF LD CD20 B PEM R DR BEIZ DWW T, 7 — & Mg T & 72 10 il 4 i T ]E]
WL, 2003 S 2 REMEBIRETH Y | 4 FI THREBIRENFHE L T\,

BEfFOP HLADSA IZW T NOBETHLRDO 20 o7, FHIE L 70 5 AEMFEIC, Luminex
FEiz kv, 2 (20 #]) T de novo HT HLA DSA 2338 5 3v7-, 10 #l ¢ 2 fE¥E L | DSA

(class | OV 1% class 1l Hifk) 23588 b 7z2d, f&xd MFI B E WK O B % EEHUK
& L7z, 131+ % DSA (Z HLAcclass Il DR, DQ XX DP HtJRIcxf+ 26D TH Y, 13
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Bl 4 5T iX class | DSA 38 & 72, IRMEFEMESOSTEIRE TR R DB BT HH O FH R
HLA class | DSA @ MFI IR T I, 16WBHL 6 5 H#% 2% 59.3%, 12 » H#% 7 61% T
Bbo7- (p=0.044), FZ72 HLAcclass Il DSA TiE, 1BMBAME 6 » A %2 40%, 12 » Hi%
7 63% T -7 (p=0.033), DSA DHERIKT (R—=ZXT 4 )b 50%% 2 51K T)
R T- P IL, HLA class | DSA 723 7 f5ilH 2 f5i] (28%). HLA class Il DSA 7% 13 5l 5
B (38%) ToH V. REHLEND 12 » AT, HL HLADSA O 7 FI TRO H il
7o MEVEIEHESOSTIRFIC L DR L= T 1 > D DSA ® MFI 1% DSA (X F O &
IXBREME N 72 v o 7o FE R —RF LAY HLA Bk 20 6 17 1 (85%) CiMEHE#E S
TRREBHAARTICER O DA, TRIEKBALE 6 & H 1% Tlid 20 #H 16 ] (80%) Th -7,

2) NERBEOSEEMFIEOEEZ BN E L, VYR ~7 LFREZ BT 5 IE
Bt 7 v ¥ Sk ERER

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.
13 RLfR SCBR-19, BHIS Y2 k-3, K [E KDIGO Z A K F A > 2009 @ 5| fH 3CiEk-108)

AEBRO BB :
/N O BRI B E M AR RS I O W T R REREIE] (MAE a7
V. RO XF AT aA RV RAERE) EEEORERGIANZY Y X~ T RNz iR
WO e, A, ROENFET e 7 7 A VR LT,

REBRT A

2004 4 12 4 13 HA% 2006 4F 8 A 30 H £ CTO ARG M I I L Y Banff
53 HE D BPEHEAE RS AR S iz /N AR 55 Bl 5 B, CD20 Btk Td o7z 20
Blaxtg e L, VX~ 2K VIRET 5 RIS B L EWEIR 21T 5 CIS BEIC 1:1 THE
EZICEUT T L, 1B % 1 E B LT,

1B
- U=~ (RIS) BE (10 )
Y %~ 7 375mg/m® %3 1 [F], 430 (day 1,8,15,22) Hitd 5, Ei, A
E/m 7Y 15malkg & 6F, RO/ XIFATa A RXVAEEZIT T,
- v ba—)L (CIS) # (10 i)
Pt A€ 7Y 1.5makg & 6F, RO/ XIFAT oA RNV RAFERIT 572,

BEE R
ARG D B B & BRI SOE DR RE
CIS Bt RIS Bf p fiE
i 51 5% 10 10
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Bl (k) 12.5+6.9 11.57+6.2 0.75
FEAE S 6 BLIRE Aty (%) 15.4+3.9 13.146.7 0.49
Bt & 0B (5 A) 34.28+43.83 | 21.26£15.25 | 0.39
Ly b BEES 40% 60% 0.39
R — BHHE 40% 40% 1
ERBRE ERBREERS 40% 40% 1
BrEm % 1\ H 90% 90% 1
HLA S 2~ v F 4+1.83 3.6+1.4 0.75
PRA >20% 10% 20% 0.9
BanffAR 7' L — K

R =T A 1 B 0 1

la 4 15 2

1b 5 4 151

2a 0 1 3

2b 0 1 151
Banff AR % = 7 -1 2.4 3.3 0.03
CADI 227 5.62.9 5.6+3.2 1
A SOSRZE T CD20 BEEEl | 100% 100% 1
&
T S B C4d A PE 20% 60% 0.07
FE e S I DSA B 40% 80% 0.07
A SRIREA T 7 A R0 25 i | 100% 100% 1
27w A RERGTYEEAE RS I3 | 20% 40% 0.35
LA 0T YOS

AN D A T

RISHE, RONCISHEOEFITAT A RNV AREEEITo7-, £i2, RIS BED 4 i,
KO CISHED 3 BN AT v A FIRFIHEHAASIETH Y . YD AT v A Rr)L AFIERE
o, YAEZ a7 ) VRER{To 72,

RIS #ECHMSIED 7 L— R | <, RIS Z R LI BEN Lo 7208, RIS
BECIHEMSUS 7 L — RO RN A %EE2BD -, RISEETIE. 1 5 A B4R O Banff
A a7 RN AR A R & e L A T kB L7228 (3.340.9 A 5 1.440.9. p=0.0003) .
CISEETIE, ENRSKEDHRTH o7 (2.4+0.7 15 1.6+1.3, p=0.16), 6 » HIiBBREF A D
AR T, Banff X = 7%, CIS HEL L T RIS BHECTAHEICBAIFCTH -7z (RIS HE
0.4+0.7 vs. CIS B 1.6+1.03. P=0.02),

RISEECIx, HHEHUSRI 6 » A% (p=0.07), 12 » A% (p=0.08) T, Z L T7F =V
J VT T ACHGEH AR bz, £, BHHIE R O X PERFIZB W T, RIS #E
FCISHELURL I/ VT F=2 I VT TV AREWVEB TH o7 (p=0.026),

RIS BEM N CIS BED A 2 Bl $-> T, BHEE OFEMZRD - (Bt E TONVHMIM - iE
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SR TEH /D 945 # H)o

22 AVE D R R

BN 1 FHE OAFRIFmAE L HIZ 100 ThHo 72,

RIS Bfefl T, HEERBMEHAORI AL VYR ~T 4 EFENTE T X, Fi-.
YUY R ~7 O 1 EHEFERIC, 2 FlCRMAEER (MER T, ROEY) 2389
/oo CISEECIHREMER 23D o T,

if3% 19G X, RIS BEMK O CIS BED K HMIERICB W CIEFH Th o772, RISEED 2 T,
1gG (2.0~4.7mg/mL) KO 19gG1 %7 7 5 A (0.28~3.37Tmg/mL) 23U U X < TiIHER
TH 6 AMIKETFTLED, 1EBICIIRN—ZATA L ETHRICHEIE L, i IgM 1%,
RIT # TR 2 2fH[m TH Y CEH IgM i - HE#E SO FEBLEF 0.66+0.2mg/mL vs. $E X
JEFEBL 3 » H#% 0.33+0.15mg/mL, p=0.003), 12 » H#ZICIFIEH £ THIE L7z, RISEHOD
P, B AT 70T ) VREFZZHERE T, MBI REIEFLE A3 »
A # D) IgM {i 0.24+0.16mg/mL)

E2TOBREICBVT, 2HTER AT HACA ORBUIFRD R o 70,

APt MBE L& 2 EYEDFEHL, O PCRIEIZE D CMV., EBV., XIZBKV O Y AL
AEE, RISEEL CISEECEE R o T,

K ZORER
Kk CD19 BEPEMbEIE, VY X~ 7Y EHICEEITIK T L, 4 Bl 5%
FEAICH S L7z, CIS BETITBBM I 2 kiZ 22> 7, RIS BEORMIM T CD19 5
AEREIE, K582 5 ) 11.844.3 » H RICIEFE~EIE (FMES) L7z, B MO FEAE AL
M, WBERTO R T CD19 Bt iluEk & IZBE R oo /ey, L v v R
EHRSAHHBA L, 10 s E OB (14425 H H) L I#RL T, 10 R O BF (5+1.7 4
A) THENEH-7 (p<0.0001),

LIF, 25 ELTHRAT =2 23R,

1) EERrE U B E R SOS DR AZ B E Lic, VYo~ 7 1EEKRGEOHR—7 — 4
AR

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.
(A=A T VT, A2 RMECHER-24)

AEr DO H
i #E A2 #8 K QMR B IVIG & 48 AT 5 WIS 2 0R U 7o Uik B E R AR #e SO B 7
Bl L, ARV YR ~7 2 1EEE L, THREKRT 5.

BRI

16




AMR ICH T AIBHEIZ. X 7 0 AR I a7z /) — VBT 7 = F VARG L. IER
Wiz 3 HWMIT L. OKEBEIC 2BEBMEIT L2, MIEALAHBEDOE T v a VK THIZIVIG
(mmm)%&ﬁbkozLﬁﬂ TR A FEMR L. AMR OFRFRIRT AR Hivi-

BIWIE. 512 2 A, MELH L IVIG &5 & ik L . %m&%@fﬁak%ﬁﬁ%ﬁw
T, UYFv~7iE, 2 H XX 4B I24AB T AMR O AR D 6 L7854 12 500mg

Zlalfeh L, mAEARH#H L IVIG & 503 4 1 EET%ML%®%$EL101WT I
L IVIG &5 % 2 Rk L 7=,

BEY R
AMR 1%, BB OEE, Ak Z)ﬂ‘ﬂ%ﬁk%ﬂ’]fl‘#@ MmyE+ DSA Mﬁm TR AR JE
BB M2 L < IZEVRINEE ~D Cad Th&EBPEIC X A HURTEME DRI %Lﬁém
7=,

B 3B HME, 5 IR B, 7 HIZB VT AMR B3 BAE% 10 H LANIZHEL L |
2 B3 BBHE 4 5 H %12 AMR Z 385 165 BRARHT O A2 3T 4 ] T CD20 B5 Ml ia o
REZED T, 26T BHERTO THLCDC 7 a A~y FREETH > 72, 1 612 ELISA
T DSA i L, fthod 6 i1 5 41 T, BAERAT O MG T 5 HAYIC Luminex & > 7L
JFe—X7a—H% A4 A MY —%FEfi L, DSA Z78H 7=, Class | Hi{k K& O Class Il Hiiik
EBIZENENIFITRD S, 26T Class | HUikAS 2 FEIEMER S iz, HOEREIL, 3
BN EAE, 1 EI RS, 2 BIMEE TH - 7=,

B DRk R

FEHONREO MG 7 V7 F =2 B — 7 FXEIL 514+354umol/L TH Y, VY F <7
HiE % O X BN 20 4 AR (0 : 8.8~324 » ) OBRHOMIEZ LT F=>
E— 7 EEMEIZ A BIZIK T L7z (156+28umol/L, p=0.049), &4 CAGF K OBHEE O 4
EEMERLTEBY UV YX U~ 7R 12 » AU LB Z1T - 72 6 Bl O EFR K OVE
L 100% T, 30 » AE X TEMZITo 7 2 BlOBHIETRIFCTH o7,

KM B ML, 6 » HLLE#mHl (5x10%L LLF) Shi-, 12 » AL EoiBEReT
btz 6 Fld 4 FlizEB VT, 12 % HEEST B M2 5x106/L LA F Th o7z, VY F i~
TEERTIC DSA #3872 6 Bl TlE, v ZLHRE B — X Luminex (2 X 0 | Kl T i&)é
D, PRI CTH > TN BEERIZEZE L TWie, 4 61T 6 » HUNOAERIZ
MAEAZHL, IVIG KON Y F I ~T7DIEHEEZET L, AMR OFF LA S E L, Cad m%rﬁ
fztEfb L. CD20 5 hfifa o M3k LT,

ZEEORER
VY X7 OREMENE L, WBSLINERO N7, 3 fﬁJ?@%ﬁ%%@bf:o 1
BITIE, A R AT UANVAMIEZRD D, R ~OREIXROTROANLT v
Ja bV TIRE LT, $YZAFICBVT, AU 4 —~ BK ?4’»}'“[& D 7
D, REMFIFOBEICLVLE L, o 1LHTIEABRICERIEZ 280, Blo 14
TliX, FRICE D ABE L= PAWEIC X 0 BIE Le, BRI B IR 2 38 6 7=
BRI\ o T2,
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2) AMEMEERSOBEZAE L)Y X~ 7 4REHEOBE —7 — L35

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 Rf#E SCHR
-8, BAFE ELIHR-2)

REROHB :
SRR RO (BPEPURE R S s, LA R, aAMR) DR L LT, AF b
T R=Ya oL ARE, MRS E N Yo ~T 4 nFEE5EE2FER L%, ¥ 70
UAA, MMF QYA T v A RIZEL50EMGREEZEBL, TOWREHRT D,

Tk
AMR ZWrRFIZ, S RHEEEZEE L, 2FIcAF LT L R=ynr > (10mg/kg/ H)
Z 3 EERE, U /%\‘/-77“ 375mg/m® Z i 1 [a], 4 WRIFE (16128 3 M5, 14125 5
[ $¢ ) | M HE A A S U 7o, i HEAQ #a o0 FERE A4 R JefifiE 1 A& 7= v 9 [|] (2~17 A1),
4 Tkt U T MR AF P BUIRIBE M T4, 1 BIZ IVIG iG-S h, 1FlzkRE, &
EMHEEE L TCMME, 2784 REOBZ 7Y A2 (K7 748 10~12ng/mL) % # 5
L7z,

BEE R
2004 4 3 H 225 2006 4= 3 HIZ, AMR & 22l S - BB AE B 8 Bl L CIRE 21T
o7z, BB 3.5%, B ORI E TOMM P RAEITBM%Z 152 H (8 H~14 % A)
Tholz, 3BINFHBN., 4 FINBEIEIER T >7-, T HLA class | (A, B, Cw) KT
class Il (DR, DP. DQ) #HifllZ ELISA i THH L72, PRA IZEEHER) NIH 1 THEM L.
PURDIAIE 1L ELISA TITo 7o, BHERE, T Ml L OB Mifld 7 v 2~ » FIEEMETH o 72,
AMR ZEBLRT O IHIFIEICONW T, TRV =a— U URAEAZ, LT R
U LR ZHRLICHEIT Sz, 2Flic=_m U A2AREE5 I, 1ElicLr 7 I ks
S, MMF 28 3 flic 5 Sz, @flicxt LAT e A REINE L Sz, AMR 3814,
3FNZHBNT, MMF 2=~ U A2 (24]) XiXymlax (14]) ICEE L, AMR
BB, BMEBAR2EZRED, 7 LT F = REN 243umol/L (143~551pmol/L) Ta@
» . AMR ZEHLATO 114pmol/L (63~261umol/L) & th#k LA EICHE/L L= (p=0.012),
BT, FE (26, FE (4 6. Wil (2 #) ZER &tOAMR%ﬁﬁ®ﬁ%%m%ﬁ
1X. 5 BT IR JE AR AE O RZER . JRET O L A fF D OVE AV RVE MRS 4
WD B AL, SRERIR R OV X & PE D Mtz 23 3 BHZF8 8 B iv7z, C4d LA BHTED 6 filic
mw%htﬂ\2mfm\ﬁﬁ%%£ﬁfﬁmmﬁﬁi\ﬁgﬁmm&@@@ﬁ@w%
T AS, R AR VER N A B LR O 3, DSA KON CAd IEAE MR b o 1=, Hi
HLA FLiRIZ oW T, Nﬂthﬁﬁ@m% 5%, 4 51T de novo DSA Z @R 7=,

BNMEDRE R -
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BRI Ol 10 » B O, AFREKOAEERIIZNZN 100%E 75%TH Y . 2
T, 3 ALK DS » AUNICEHE A4 (LLF, ESRD) %388l L 727, ESRD % %
BLRroBEOBREBIIRITHY . G2 L7 F = yfiix 153umol/L (104~
248umol/L, p=0.04), BHAEDEALIX 3 FITHRD v, 1 #lIL AMR ZHIFEICA & D b
72 BK 7 A L AEEE (BLF, PVAN) TH Y | fliod 5 ] Tk PVAN Z58 D 72 8 L 7=,
BACBIEIRE, 2 B C DSA B2ME & 720 . 2 Bl1X AMR R BRI PRA OR U 7 o —F L7
EMEEBDIZN, BREATOL-VIZKF Lz, VY X ~7 0 3~5 5%, BMlaix
FEYE L, Sk BlE T 34D 2 O T CD19 M simm? R TH Y, £D
fih o 1T 15/mm? Kl TH - 7=,

RO R
IR A EFRITEMETH 0 . /R (<100,000/mm®) 28 3 i, ~ES B E Y
fEIS T (<10g/dL) 723 3 5, #R4% 72 47 FPERIBL (<1500/mm®) 728 3 BlICER 0 Haviz, ki
JEIZOWT, AMR FEBLREIZ PVAN 2580 7= a1 Fli%, RENSE(L LEEMICE - 72,
D 2HNZFBNT VY F I~ T HE3 H» HE L4 5 HZIZ PVAN 258l L 7278 . MMF
LT I RICEE LdE L, 3 0l THIBEKGLE 238 0, 2 Bl CEEKGVEZ RO T,

3) HEHEMEOBEBMBEERLOSOREE AL Lo, VY R~ 7 OH—7 — A6

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. 1% R SCHER-25)

KEBOEW
AT 0 A REPHEFURB SRS XM E R RO HEHEEICEZ R L, o &
2T aA REEXIEL ATG K OUMIEAHLIZ L A PRIV TR 2RO R WEBREF Ik 5
VYR < TIREORENEZ MR LI,

TRIRIE
ERRth 48~T72 WE[ CTHMA L7z RSICH T HIREO —HE LTy Y X ~7
375mg/m? §iE A LIE# G LTz, £7-. RIS # 2 O F UL pFEFic A F L7 L
R=> 1> 500mg ##& 5 L7, BHEELENBD DNRWVIEFIIZK LY A7 a7 ) v
1.5mg/kg &5 L 7=,

BEE R
1999 A4 2 A5 2002 4F 2 A oz, A kv i tEi i & E & O SO i N
FERN K DI IR A 2 8D 7= 27 ) & 8k L 7=,

the
D%
Iz
bl




BH (n=27)
- E Al 46.5 5% (HiPH : 18~72 5%)
PRI

s 13 5l (48%)

Bk 14 5 (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. % 7 [ 6 %1 (22%)

1 5 [ 761 (26%)
PRA W) 35.7+10.2

#iPH 0~100
7 na A<y Tt 0
A S © Banff?97 4338

IA 4 151 (15%)

IB 4 151 (15%)

2A 9 51 (33%)

2B 751 (26%)

3 341 (11%)

A M D fE R

M7 V7 F = EHEICHOWNT, U Y o~ 758 (5.622.5mg/dL) & Hils LT
JRFEEE (0.9540.29mg/dL) THEICIK F L7z (p<0.001), JREIX, VY X~ T HE 24
REfE 2> & 48 IFE O RSN U 7, $ERESOSTRMRIZEE U 7o AR o 4513 10.2411.1 H
(#iH : 4~45 H) ThH o7,

2 AEIBIREE R O T H Y0 BAEFLIL 88BN TH -7z, HIISOE(IZL D 34T
BIEFEBEEREELZRD, BEBEZER L, AT/ REV YU~ T 20 L
JEFl L, AT A R, UYXo~T7, KOMBELRR T A7 a7 ) 20 LTiE
BITHBHEB O THRICHEREZTRD RN oT,

RO R
VY~ TR E B TR IS U o SR R D BAF 13§89 T
W2, e, MIRFEN T 17 7 A VT LEE L Tz, BmERBCESEZ. 3 » AR
2% 7510+3302, 6 » H KF7AS 691242248 ThH YV | 12 » A £ TIEF#PHA (6600+£2100) T
»H o7,
BB EIRIE 605£335.3 H Ch o7, BEFFHIC 6 I THRTEED, 4 HlITY VX
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T 7ERE 90 HLARRICIE T L, Wi, PR IR, SRRLIRIE TH ~ 72, 2 BT Y Y %
Y~ 7HIE30 ALUA (day 7 & day28) ORI THY . WAL LFHEE, KOH
i P 5 AT A BEE T 1

[ 75 HLARER] (4 IE)
NRICBT 2 @E e L
IR, 25 L LTHRAT =2 %2057,

1) Lefaucheur C, Nochy D, Andrade J, et al. Comparison of combination Plasmapheresis/ IVIg/
anti-CD20 versus high-dose IVIg in the treatment of antibody-mediated rejection. Am J
Transplant. 2009; 9(5): 1099-1107. (7 7 A 1% RLfi# SCHk-26)

2000 4F 1 A 7> 2005 4F 12 J £ TIZ. Banff’97 38 CHUARB ER IS (LT,
AMR) L 2WrSh-BE 2 x5z, 2000 45 1 H 225 2003 4 12 AlC@ A& IVIg 2 &
HIGEEAT -T2 12 6] (Fv—F A) & 2004 4 1 H 726 2005 4F 12 A I SEA5 #a
IVIig KN Y F o~ T 2 LR ZITo72 12 5l (7 v—7" B) T2V T, AMR
DGR, G S0 J ORI %8 2 bl L 7=,

BEERICOWTHW 7 V=T THERETR o Te, FEFERIL, Z7v—7 AR
40.4+10.2 7%, 7V —7 B 442133 TH Y, HWRIT TV —7 A BB 6 I, %6
B, Zv—7 B NBYE 4 H, L8 FITHom, AMR OFREIL, WEHICB VTR
BR#%3» AUNTH Y FRAEIZ IS H ThH 72, Zv—7 A D 2 4] (730 H., 1095
H), Zv—7B® 1] (355 H) TITERMETH 7, W7 —7 D 12 il 11 | T
Cad BRBETH 7=, 7 —7F A D 9 (75%) 7 DSA BT v . DSAclass | B
23 1], DSAclass Il B5PE2% 5 5], DSAclass | 2 OY DSA class Il [54E2 3 i, 7 v —7
B Ci% 10 ] (83.3%) 7% DSA 1T . DSAclass | (23 4 5], DSA class Il BG4
75 2 1] . DSA class | % Y DSA class 11 F51: 23 4 61 C d » 7=, f# S 78 BLF O LuminexSA
IZ &% DSA O TiX, £ TOEFEIC1IFEEL LD DSA BR@BROHiL, ZLv—7 AT
IZ. DSAclass | (525 2 5], DSAclass Il 525 2 51, DSA class | }2 O DSA class 11 [5;
P23 8 5], 7 /v — 7 B Tlx,DSAclass | (525 1 5], DSA class 11 5425 3 5], DSA class
| XTO'DSAclass I BEtES 8 | T o7-.2 DD 7L —7F L ¢ DSA KN 3.8 Th o7~
FEH ST BLE O LuminexSA (2 X 5 DSA oIz W T, 2 5D 7 /v — 7T DSA
@ MFImax %), MFI ¥ T MFI ARHICEIZRO b o 72,

AMR OB E LT, ZAv—7 A TiIml & IVIg &5, 7v—7 B Tl
T T %I, ROEHE IVIg #% 5L, VY%~ 7 375mg/m® % 1 #1412 2 [
B Lz, ZVv—7BO 1B TEERAMR 22> ho— LT, Mfii2 £ L7,

AMR O Z Wi~ 6 3 5 A URNICEN BN MBI e o 7o BF 1L, 7 v —7 AT 341(25%) .
TN—T B TIEWRroTo, HMEKEHEL 3 » ARA T, B2 BEAL TWARWESE
DBEREIL, 2 2D NV —THTRI%TH - 7= (179.7 £ 90.8 vs. 165.1 + 76.8 umol/L).
3 AREDAERT, 2 2O NV—TTHEREZTRN TN, 7 —7 A THREKIE
FOLZEEAMKLZ < (p=0.01), REREXSAEICE/LL Tz (p=0.04), C4d
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2)

XA Z Ei L 72IERI T, Zv—7 A D10 flF 8 5], 7 v—F B ® 11 fi 4 Hi A
Bt Cdh - 7= (p=0.10),

ELISA J£IZ XV DSA R S N7 B IL,. 7 /v — 7 AT59.3%, 7 /L — 7 B T 16.7%
TV, ELISA 227 6~8 DIEFIT 7 /L —7F AW 50%, 7 /L—7 B TIEiBH 7R
- 7= (p=0.02),

A SR BL 3 » A #% @ LuminexSA Tli, 7 /v —7 A ® 91.7%C DSA 514 CTH
. DSAclass | 525 1 %l DSAclass Il 5E2S 4 51, DSA class | J&2 O DSA class Il 5
P23 6 il 7 /L—7 B T 83.3%7° DSA 514 T& v . DSAclass | B51H 723 4 ffil | DSA class
I BG A 3 5], DSA class | & U DSA class Il BE1EN 3 5] T&H - 7=, DSA FE¥IT 7 —
TANIT, TA—TBN21Tho7, 35 HEEED MFI T (p=0.0004) . MFI &
it (p=0.001) K O MFImax ‘F-¥J (p=0.009) & {27 Vv —7 B BRAEIZKEI» -T2,

AMR FEBI% 1D 36 » HIRFR OB EEFERIT, 7V —7 AR 50%, 7 /L—7 B 91.7%
TdH -7 (p=0.02), Z/L—F AD 6 & 7 —7F B D 1 0EHHE TS D GFR
2315 mL/min/1.73 m* L FCh o7, Z—7 AD 161, FFARE%ICIEENT S %
Elleolcth, SEC LT, GFREWERIZ VLT F=UHICHEREI P72,

Bhfith 3 FLANGE D BT ABE D MBI RYLE DR BUL, 7V —7 AR 3fl, 7
—7 BWRA4HITHH-T2 (NS), 225D T NV—TD% 2T, BK 71 /LA DNAPCR
Bt L. =T ADL1EIE TV —T B D 26IEBK 7 A NV ABIEDERENDH - 7=,

FEHESONRBIEE, THRAROBEFEMACHMEZ VT F =0 BN Emn->7- (p<0.01),
F 72 HEHRUE RO LuminexSA 12 X 5 MFI ) (p=0.018) } Y MFImax “F-#J (p=0.045)
DXE o 728 ROC it F Al A & CldZe o7z (p=0.08), HEMIEE NS 3 » H%
TlX, PTEARBOBREFEEMATIIMEZ L7 F =@ (p<0.01), C4d Bt E <
(P=0.062) . Ifn%&ARHEH SR 73% < (p=0.0006) . SRERIKTF O LK AIMERAR L - 7=
(p=0.05), F7-. ELISA (2L % DSA HIGMETIZ., TEAR L -7 (p=0.04),
LuminexSA Tl MFImax %) (p=0.03) KO MFI %) (p=0.01) DA B K E WHE
WCTHNBIFCTHoTZ, — )7, THEABORE TIZIETO DSA F# (p=0.00009) K
O MFImax (p=0.018) 23 VMEEIZ H - 72, AMR 3 H1#% © MFImax 2% 5000 % x5
LA II A B B & B L T 72 B 100%, HF 4% 77.8%., ROC Hi#R T 1 f% 0.88.
p=0.004),

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 >, {3 RARSCIER-27)

2009 fF 2 A LABRIZAE RIS X 0 FUR B AR RS (LT, AMR) 2R S L2 B &
WEFE 10 BlliZiThn AT Y I 7 LR (PPHIVIG) OffH &, 2005 4 3 A
725 2008 4 12 A £ TIZHEERDBZE 9 FliciThniz ) Y F o~ 7 LEEBREO G HIC
DOWTHMMEE LML LT, SFHFEERIIAR LT Y I 7R 24.0 5% (HFE - 12
~A4T %), U YR~ T REN 48.0 % (HiPH : 36~68 i) (p<0.05). SMEHUIARSERE
Mops (LLF. aAMR) AT Y I 7TRETTH, VYo ~THT 6 6, BrEpA
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3)

BEAEHE RS (LT, cAMR) BZARALT Y I 7R3, VYR v ~TRHETIHTH
27,

BIRGEIZ, RALT Y I TEIRIAALT Y 2 7 13mgim* 2 4Rl E L=, U YF i~
TRET U Y X~ 7 500mg FRiEAE L EE L Lz, WEECHERH, KOV IVIG &
L7,

159 18 » H % O BEAFRITIHEEET 100%Th - 72, B 18 » HiE OB B A%
KL, RLT VI THE60%, VY X ~T7 R 11.1% (p=0.071) TH v, BEWMH D
BAEBHEMIL., RNLT Y 2 7HET aAMR IC K D BEMEY 4 617 B, cAMR (2 X % BEfE 8
0/3 fil, U>F I ~T7HT aAMR IZ L 2 FEH 5 /6 5], cAMR (T X % BEfEH 3 /3
Bl ThoT-, WK 9 vy HEOMEZ LT F=v OFEHMEIZ, VY X~ 7R
(5.1£2.1mg/dL) & th#Z L CAHRLT Y I 78 (2.520.6mg/dL) THEIZIK < (p=0.008) .
eGFR IR /N T V' I TR CTRIFThH - 7= (31.149.5 vs. 12.3+4.7 mL/min, p=0.028)

RAT YV I TRET, AR R M NI DR R AN E < L grade 128 5 1. B RE R
ZFRb 7 grade 3 W IL/NRIBAD 2 AL TW= 2 BRSO BT, P OEIRD T —F
JVIBRYEIE DS 2 BICRBO DAL, BT —T VO SH & PUAME IR CIHIE Lz, £ oMz,
TR L6 I8 25 160 AR O FE BN 1 ISR b LTz, U Y ¥ v~ 7 T grade3
O A I ERIE D 3 B, grade 1 DI /RIS 1B, JRIEEECYLE 3 B, SMER H & 15 AR
DR, WIS HAEMEIZ L DRETEE L,

BT I TR QB0 B KO Y F <78 (6 HI/7TH) LHiIZIFEAEDER
# T HLAclass Il DSA #5389, £ < O%A . HLAcclass | DSA © @& (6 #i/9 i, 3 i
16 f5) . 22 T? DSA IIBMEZICEL S LT, 1BERO MFI 23 b HfE Tdh - 72 DSA
IZ2WT (DSAmax)., %< O HE#F O DSAmax IX HLA class Il FUR TH - 728, AT
VITRHOIFEY Y X THEO LHITIEIHLAClass | FUR TH o7z, ATV I 7
D DSAmax @ MFIIZ DWW T, JE# AT 648~19827TMFI (FF9:fi 7764MFI1) T&H U |
VY% v~ 7 RETIE 498~17169 (1 4-f 8100MFI1) T - 7=, 1REBILAETO MFI %X
I MFI 1L, DSAmax O FIZ X 2 1RH R L IZBE#E N 2 h oz, £, BT ORI
BETH, 5842 DSAmax fEEZHAIE D Z LIXTE o 72, DSAmax fEix 17 fi+
13 f5l (76%) THE T L7273, virtual panel reactivity (X1E & A & D #EE (82%) TEAL7:
Molz, ¥, RLT Y I TEETIL, DSAmax O FEHGE MK T I, BAEE O B iR Es
JREBE L TR, VY~ THETIIBEENEIRD 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. CK[E. 1% 7% CHk-28)

2001 4E7 6 2006 4 F TICHUARBE A OS (LU, AMR) OVERE % T 72BB
FERFE S4Bl 2RISR E LT, VYR U~T L MELBOGHIC L VIR L= 26 ] (7
N—TA) & VX7 BT MR A L & L7 5k TR LT 28 il (7
L—TB) WL, VYR owT L mERBoOg A OV THRE LT,

AMR DR E LT, MR %E 3l ~4 B EM L=, 7 v—7 AlZ20 T, &
% oM AT B T 1% 375mg/m® &) 3.61 BIERE L7, £7-. 1gG. XL IgM 23K

23




FEOHBIZLY .,

AMR VBB Z 1T o> - B E S &=

IVIg (Zv—7" AX 76, Z7v—7 Bl 4hl), Xix CytoGam (7
=AM 106], Zv—7Bix16l) NG ST,

AMR 5B 4A R O g R R & TV AMR

W R O FE AR

B R FRITRT, PRI R R N OV RERIE N v — 7 B T <, WIEIEME SR
\ZB1F 5 ACR., AMR+ACR. AMR OfEFHIZIK N 7L —7 A TEho 7=

2145 TNh—7 A JN—7B p
e 54 26 28
AMR 16 21T - T2 FBF 19 =&

S 41.5%11.3 41.5%13.1 41.5+9.4 0.93™
Bk 24 5l (44.4%) 12 1 (46.2%) 12 1 (42.9%)  0.51"
E R B 154 (27.8%)  9fi  (36.4%) 9 (21.4%)  0.217
PRA %)

HAERT Class | 22.8+29.9 18.7+25.9 26.6+33.2 0.34™

ARG Class 11 20.2+30.7 17.5+29.5 22.7+32.3 0.54"
HLA S 2~ v F 4.1+0.2 4.1+0.3 4.10.2 0.90™
FE 1f B T 792.2+115.5 882.4+188.1 718.4+143.6 0.65™

AMR V5 7 BR 4a Al D Bl PR F%

R IE

Y4E s 7Y 396 (722%) 1941 (73.1%) 2041 (71.4%) 023"

e

RNy yxv<7 15 (27.8%) 7 151 (26.9%) 8 15 (28.6%)
R AT AP R

D A=RINN Y 44 5] (81.5%) 19 %1 (73.1%) 254 (89.3%)  0.077?

=gl AR

vra ARy 414 (75.9%) 15 51 (57.7%) 26 fi (92.9%)  0.04™
MMF/MPA 1041 (18.5%) 7 5l (26.9%) 3 (10.7%)  0.17°

FL R=Y 54 5]  (100.0%) 2645  (100.0%) 284  (100.0%) NA

g7l bR 3 4 (5.6%) 141 (3.8%) 2 Bl (7.1%) 0.53"
SRR 40 (741%) 154 (57.7%) 25  (89.3%)  0.0097
R R SR A 104 (18.5%) 14 (3.8%) 9 4 (32.1%)  0.0127
HEFF 00 9% I R

=Ry 46 5] (85.2%) 25 (69.2%) 21 (75.0%)  0.08"

=gl AR

vruARY L 334 (61.1%) 15 1 (57.7%) 18 4 (64.3%)  0.757

MMF/MPA 15 % (27.8%) 8 {4l (30.8%) 7 15l (25.0%) 0.57"

T R= 47 5] (87.0%) 24 15 (92.3%) 23 4 (82.1%)  0.12"

Z7ual bR 1 5 (1.9%) 1 %1 (3.8%) 0 (0.0%) 0.29"

AMR 72 W7 I O f5 4%

PRA 1y

Class | 28.1+29.1 37.9+37.1 0.26"1

Class II 34.9+34.9 35.5+38.6 0.95™
30 H LN AMR %5 134 (50.0%) 16  (57.0%)  0.40"
97 5] HE #8 B i

ACR 2 {5 (8.0%) 9 {4 (32.0%) 0.04"2

AMR + ACR 124 (46.0%) 6 { (21.0%)  0.08™

AMR 12 1 (46.0%) 13 1) (49.0%) 0.21"2
AMR O #5172 245 (92.0%) 15  (54.0%)  0.057
DSA 51 16/24 51 (62.0%)  3/5 fi (60.0%)  0.52"
Cad Btk 22/26 {5  (85.0%) 13/20 {5l  (65.0%)  0.17°2
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CAd-+ DSA + #Lfik 57 1) 22 i 26 (100.0%) 28  (100.0%)  1.07
*1 ANOVA test
*2 Fisher's exact test
*3Cross-tabulation, linear by linear association. Chi-square test

JN—T AD14H], 7 v—TF B D 15 FIZI VT, AMR ZHBaiic ACR O3 HL % 78
Wiz, ETOEFICBNT, T/ 78 —FAHEKOH Y Y RERA L 7a7 ) b
ER#FE SN TEY ., AMR HERHT AR Y AMR G T O 5813 7 L — 7 TRETH
olc, T —T AIZBWTIVIGC L I BEN% < (p=0.02), [FIARIC M2
DEF 2 < (p=0.003) , I AEAHENHIHE (p=0.009) NHBEIZE T, LXL EfF
BrCix, Bt OWREBOERRFITV YR ~TORETHS T,

2 EMOBMEABFICET DML LY 27 N2 HREtT 5729, Cox BFET /L
PR LS LR 21T 272, VYR~ T2 BELARWES. 2 FEROBIEE
MDY 27 N E5EE L EOMICHEREELRT VA HFITRD R -T2,
B, TN —T7 A TIEHMPELBEPARICZ ERMINTEY, BEBEOAEICET S
FHERKR A TR o7,

BEEIT TR, Zv—7 A D 6% (AMR 28 2 5], ACR 2% 2 f5l, AMR-+ACR 7 2
B, Zv—7B®7H (AMR N5, ACR N 16|, AMR+ACR 2 1%]) 7 2[aH
DEMI)ISEZBO, K7V —TOENZI 1L HIN 3B H OEMKILZRBDT,

JN—7 A D 26 FITIE, 2 BITIHRENRBL, 1 #1283 [ HOIEMKIGZFRHEEL L
Campath TiE#%k., BEBUMIEIC LI VIEC Lz, Zv—7 B ® 28 HlZHB Wi 3 4
ML L, ZONFRIT, A LA EBUMAED 1 F, Mk s BumiE? 1 6], C BAFRIZ
LM REN LHITHY, o 8 FITHEMEEZRDED I L 3 FINIRFEEKTHY, 1
BN FERE R U o /G BT & DB, 4 BB ERBIEE RS Th - 7,

2EATFRIZTZ NV —T A T96.2%, 7 /L—7 B T 90.0% (p=NS). 2 FERBHE L% R
X7 L—7 A T90%, Z/—7 B T60% (p=0.005) T -7,

ZABMATIZ LV | IVIG T Cytogram O Ul #5513 M 4% S LA D 35 6 & fhie L
THEEFRZEEL (90% vs. 66%, p=0.05), VY F T ~T7ORGITAEZFROAR 2K
#FEH72H L (92% vs. 60%, p=0.009), U Y F i~ L IVIG XL Cytogram & @ ff
T MBER D HDOYGE & U e b @O EEERSE S L7 (94% vs. 53%, p=0.025) ,

MDRD eGFR ® A & — 7 fil (" MDRD eGFR DfEIZ 2>\ T, AMR J5# & T# D 3
A%, 6 A%, 12 » AKX 24 5 ARICW 7 Vv —7 THEZEIT RN o7,

(% 5 BLifgar] (=4 )H)

1) 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. ( kv
o, AR RLARSCHR-29,  BER E 2 SCHK-4)

WE 5 EMICBBMEASZ T -/NEEE 86 Bl 56 AMIT XV HUA B R i
s (LR, AMR) C2ZWrans 76 (7.7%) 12250\ T, AMR DR B 2 1% 7 1Y
WA LT,
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AMR (X, {7 LT F =0 B R—R T A L g L 20%LL E E5F | Banff 73 %81 &
% AMR OFFE AT RICE S & ERICE V2K L=, AMR Z8%bt® 5T RIX, &
PED FRANE BEFE . FR AN T8 D 20 1 58 e~ oD 4% iE Y 0D 7 1 R OV I A8 B oD i i ok B2 3
FifAe & U AERRIREIC CAd S ik Ys 2 21T > 72, DSA IZ Luminex microspherebased
assay (2 LV R L7z,

AMR 513, BEBICATF LT L F=>Y 1 (30mg/kg/H. 3 HE). IVIG (2g/kg.
4a—2R) MIERH (5 var) LU Yx~7 (376mg/m?, 2~4 = —X) %
OFH L7,

B ONX)FRIL 12.4043.60 %, 4 B FME, 6 BINERBERM CH 72, HLA
2= FIE 1 KON 2, BAERTO DSA 7 10 2~ v FI386 TR, HIL-2 ZREHET
FNIERE B O LBllcE b Sz, FRFICH LT, Arvy=a—U VER. MMF
FOT L R=vyuaringEbibisn, Ea 7547 ACET 28T R 0-7-, B
RE2 SIS HE B E TOMMIL 16.9¥135 » A Tho7-, ERITHMELISFEIEEC
Fhe 4L, AMEEMRINIE AMR Th Y | BEERERMESMERKS Th 72, 2TO
AERIZBWNT, BME R, IRMERE. RMEEEEMNLEIEE, Rk, 77X
~ AR IR JRANE JE P IME T ORI CAd LA E RO, BEAMED Cad k75

(BR H0%2 J5 PH B A I A2 0D 50% LA E) 28 4 S D4R, ST Cad thas (RANE 8 PE =54
M4 O 50%Ab) 23 3 DDA TRD Hiviz, 12 D4R T 1 DLl EO2MER MK
W DFT R &S 7=, 76 44T, DSA (Class | 2T Class Il 28 3 5, Class Il 23 1 1)
INBEMETH - 722, IRIEH AL T L7z, Class | PRA ¥ — 7 EHfE I 7.16% (FaPH -
0~86) THh -7z,

ARICE Y AMR &2 &, DSAREME, JRFTd Cad thEZ RO 72 3 FITK L T,
AFNT L R=ynr s giEs IVIG B L S, RRZESHICEERAEIE L7,
ZOHHO LFNTIE VT, AMR FEHL% 16 » A LINIZ, ARIC XY HEMEORRHEL &
ORME DZEREDR GO DTz,

oD 4%, EEN DSAGETHY, OFAMECA LEZRD, ATF LT L R=
Y UEE IVIG RO EARH LA 5 BlAEm L, 1HIEEEEAEE L, OZ 00
3FNTITY Y & v~ 7 375mg/m® % 2~4 [IETE L, 2 i3 AMR ICIRIEIRBIIETH 0 &
QM L, Ll CRELRDT,

BRE THIOBER LEROBEBE AEERILT14% TH > 71,

LT, 2F5L LTHRAT —Z %257,

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-el14.
(7 7 > A ABRZE R CHR-30)

2004 4F 3 A5 2011 4F 1 A £ TIZHUAREAE M S (GFR OIK T, R
JSDOFT AR S D, Cad Gk, N —8RMPFIAKREZRO S, LT, AMR) Z &5k L 7-%
BIEBEEFOI L, GHEY Y X ~7 (JYx~7 375mg/m /il %2 3~5 [
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2)

vk, PORE 4R ARG L2261 (ZFa—7 1) LIEHE Y Y ¥~ 7 (375mg/m?/
WA 2 \EFE) 2%G5 L1760 (Zv—F 1) 2oV, IBROARNE L 2t s
g L7z,

EHNCKI L TAT A K2V A (10mglkg/H . 3 HIFD . MIELAHBE RNY Vv ~T
G L, AT aA REHUMEO MM OXEMEER LSO BEH I LT ATG XX
OKT3 ##5 L 7=,

AMR EHN O REKBEE TOBMMIZZ V=7 I DAEBEICEN -2, BEBIERFHD
BEAEGFREREOBESRERIL, J0—71T%E 59%, 7 /L—7 1 T 82.3%& 58.8%
Thol, FECZITHLEUIY & LELEOBAEERIL, 7 v—7"1 ) 68.2%, /L —7
Il 72370.6% TdH 7=, AMR BEHLEE, BN MLE L 2o B, Zv—7 1 T 19%,
TN —7 1l T56%CTdh o7 (p=0.03), AMR OZKIIFIZE NN MLEL 2SR ho - A
FHOHEE MDRD GFR (%, 7/ —>" 1 % 28 (15~56) ml/min, 7 /L —=7" 1l T 34 (14
~107) ml/min T®H - 7=, EBIEEF SO eGFR (X, 7 /v —7"1 » 35 (21~58) ml/min,
=711 2% 44 (21~90) ml/min TH > 7= (p=ns.),

LAV OWT, W THIE R Y A L AR DO REBHE I E TR LR h- T
B, BEBREOFEBBE TV —T 1| TR o7, BAEY Y ¥~ 71, EERY
2Kk} 2 ME— DN L 72 RFER 1 Tdh - 7= (> XE:0.11,95%Cl 0.012-0.986, p=0.05)

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, {2 R SCik-31)

2008 4F- 4 H 7225 2012 42 12 H O RITHE . L K& O D A R B AE Sk & i & 52
fi. L. de novo it HLA R F—Fr AV HUA T B E 4 2 Hrik B R FE A S s (PR . AMR)
INFEEL LI B 28 Bl 2t B Ic, 27— | (AR E VY X~ 7 R OWER;
P, n=10), Zv—7 1 (KT Y I 7 R OHERF G #IE, n=8) KX/ L—7
N (R OVHERFSRE IR L, n=10) @ 3BEIC /0T C, BRlEaREE R L OBREAGTEL L
L7,

3ODITN—TIHH LTV R=y>, a7/ =LA BET7=TN, Z7rl L
AN R D MR ERIEEZ R L, WRIETEFORE (BB A R2OHEE,
Transplant glomerulopathy O f f, cg D EEEE) (2L D s OIRK T EHT L ®IRS
Niz, ZVv—71Tld, VY xv~7 375mg/m* % 1 [\, K OUIERH . IVIG %
FhE Ule, \EPUEOHZAITIZY Y U= T HIEEREDO 2 BE#ZIC 2 BIHZFELE,
JA—FNix, ATV I7 18gm* % 4H (0H, 4H, 8H, 11 H) HE5LE, 7
M= 1K N ORBEIZINVTFaXTaf RV REE (500mg/day % 3 HE) @
%, o7 L R=>>r Imglkg &£ 5 L. 10mg/week 3> 10mg/day % THilg L7=, 7
N—7 Nl OBRFIZEE B RERARSK (cg score>2) RO &b, s Il Al
WX DIBFEOHRE LT,

FEHEIFIZ MHC (25038 [ M 72 s o T iR N B 2 %f 52 & L 72 (SAB Luminex 1% CIAlE)
KT N—T OB OFER TR RAEIL, Zv—7 12 38.1 % (#iPH : 8~64 5%). /L —
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7NN 451 5% (HGPH 0 21~57 %) . ZL—7 1 78 36.4 % (il : 14~66 7%) TH V|
MRS £ TOBR P RMIT 7V —T I N 5.74 (1~154), Zv—7 1IN 504 (1
~114), 70— 1 28 6.84F (27~13514) Tholz, /v aryTF 7347 ADE
FIZI7NV—71TEL (=71 :76, 72— 14, ZL—""1:3%), i
BT OGREMEIEIE G HN 7 V—7 1 TEholo (ZFA—71:36, ZAr—711:
4, Z—71: 76, BREO eGFR EHMEIX, 7 /v—7 1 (29.1+10.1mL/min)

N7 V=71 (39.3+12.1mL/min) K OYZ/L—7 1l (36.6+£18.4mL/min) & ki L CIK
Mmolz, £iz, Z—71 (1.28+1.4g/day) K7 /—7 1l (1.2+1g/day) & ki LT
7 v—"7" 1l (2.62+2.3g/day) TIREHOFLHEN &> 7=, HEMBEISZEIRED DSA
IZ. Class | DSA O &Gt DBE T WNTHD 7L —7THFED T, Class || DSA O A5
POBEZEN, ZV—T1T40%, Z—7 1l TT0%XiL7/L—7 11l T 80%, Class |
JeOVClass Il © DSA N & HICHMETH > T BFIZZ LV —717T60%, 7 /L—7 11 T 30%
XIZZV—F I T20%Thol-, BTCDOTIN—TFT, [REEDIREBARFH A o
7 (gtptc DEFN) ER L7, BASREKMEIE (go) 227 L7 v—7" 1 A 0.5£0.9
TZNA—7 1l O 1 (1.521.2 K OY 241.29) L b# LT, BHEHREN D 2o 72

(p<0.01),

T—"" 1 L7 v—7" 1l TlixartMpayEfEiE s (BLF, ACR) O JRED 72\
AMR TH o=, Zv—7 | O¥$1% AMR & ACR NRfEL., Z/v—7 | ® ACR [&
PR (n=5) @ eGFRIZZ /L —7 Il KO I LAIEETH > 72723, ACR GYEBEITHE
(R 3P/ A= sl

16 #% 12 » AR OBEBERELR VEERFML., 74— 1 25 HEEE LT
W, Z—7 11X ACR ODFBEIZE Y 2 BTz, Zv—7 Nl TIEF#HIH 7 eGFR
DR T 2D 54 (38.6mL/min 725 25.2mL/min) . 7 /L — 7 | ® ACR &P T4 R4
DAL F AR D 37 (36.7mL/min 7> 5 24.8mL/min), 7 /v —7" 1 ® ACR FGHERETIE,
TR SO BLRE 2 HARE (20.7mL/min) TH Y, 6 » A% £ CEME (20.7mL/min) %
HEFFL ., 12 » HBICES BT T Lz, Zv—7 1l OR¥EBRLE 12 5 H I D eGFR I
32.2mL/min TH YV, THH BRI Tholo, BHEEFEMIEL, 71— 1 T ACR BiED
R (L5 BID 80%), KO —F Il @ 10 filth 2 Bl TRD S, Z—F 11T
IXZRD 7o T,

1GIR% 24 » ARF R CT — X FIHANFHRETH - 72 B 1L, 7 /v—7 | T 10 il 9 4,
=N T8HF6H, Z—71l TLHF6HTHY, BIBEGKIT. 71—
71 TIXACR IBHEEH 56, KOVACR [2MEH 16, 77— 11 TLHl, Zr—7F
N c26ThHo7z, 12 » AS 24 5 A £ TD eGFR WA IEIZ, 7 /v—7 1 ® ACR-
B 0-0.9+3.1mL/min O 7 b— 7 Il ©-1.842.2mL/min & l#E LT, 7 —7 1l DR
FCORE WA ER L (-5.4646mL/min),

DSA 78 28 Bl &l B S iz, Z/—7 | TOMBEABIERIZ L 5D DSA ~D H%E
\Z DWW T, Class | HUi& & O Class Il Fifk & © 1, MmEASHL A 2.5 [M15EHE L 7= 1%, MR
FLLT (MFI 1000 &) 1CGuRIZiA Uiz, W CREFNIZFB VT, & MFL (MFI - 10534
~11242) %7~ L7251 DQ HuikiL, mAEAHL A 20 B30 L 7= N AT D 2o 72 (2
MITEFIZIRICE D2 DO THREZHIN L 255 ICIXM R BIZ L DK T 2380 720N 5%E
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3)

4)

EIIREEI N oT), FA—T 1 OBEFIZE T S5 DSA (A+B+DR) OREKR UL
DQ MR D#EFFIZ 12 » HE OBHRNCIB W T D L7z (ACR OB EMEICBIE L 22 5o
72)o WBRIENRLRDZ 70 —7 11 LOVZ v—7 IHIZBW T, DSA (A+B, DR,DQ) ®
EIXIRIRBRAE 6 » AR KR N 12 » HBE CTARETH o712,

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 > {3 Rfi# Cik-32)

2005 72 & 2011 F O I HURBIE AR S (LT, AMR) Oia#E LTU V¥
VT EEELEBEBMEEE 20 flE g, VYR~ TSI K DIRER 6w AL
(BT & 72 o 72 BB %& nonresponder A (n=10. NR #f). Z Ofli % responder £ (n=10,
REE) 2mEL, &L,

AMR DB, 1 a—RAH7=0 VY X~ 7 375mg/l.73m?* OFIEIC, i) z 2
IZkoT2~3EmiEL# AP L, 20 #ild 15 F (R B 7 61, NR #E 8 #1) T IVIG
G, Z09H3FNLY VXU TEHERICEBMO MR AE FEE Lz, VY F v
~ 7 OFHIEHE 2 — AT R BEAS 1.340.48, NR #£72% 1.5240.71 TH » 7=,

U~ 710X D0RMMEATNZIH VT, R AT NR BE L Ll L T eGFR Y E A
HEIZE - 7- (34.6211.8 vs. 20+6.2 mL/min, p=0.0064), ¥ |2, R#EL H#E L T, NR
FECIXBEHRETABEEICR»o7c, BT, FHIEL R DIERIFICHE W T, R L TR
LTNREBTIRERITA4MGEL, REIZD o7, NREED 10 I+ 3 61T, BHEA]
D Hxc i PRA 7Y 85% % 8 2 7278, R BETIX 85% % 8 2 5 F XV 72 o 7= (p=0.04),
HLA R —frRAFLE (LU, DSA) BGHEEFIZRBETEZ o7 (R B : 9 il 6 i,
NR #£ 7 Bl 3 61), R EED 6 I 3 ] CEHFIF 112 DSA IZVH L7223, NR BTl
W L2 >7-.REET DSA BMETEH - 7= 6 6t 5 5175 HLA class I HUiKBEETH D |
1 575 HLA class | HUEB M Td - 7225, NR BETIZ 1 4125 HLA class | Hi{R54E, 2 4
25 HLA class | } O classll LA METd - 72,

U~ 7IRERBO 4 BREEHIB W T, REEE LB L NR BET T il Az B B
Mo s (TCMR) BBAEIC S Do T2 48HE & 72 D AERBF OB IER AT m L TR TH
o7z, BanffC4d 2 =27 1Z R THEICHE < (p=0.0194), R#E D 10 fiH 3 ] TA a7 A3
3 (JRMEFFEEBMILE ICBITA2OVEANED Cad 1LFE) Thoto, T2, FHRELERD
ARRERE, REEIZCEB W T CD138 Btk (77 X~fila) ORBEREN -7, UV F
~ 7N K DR OBLZE I T o AR B9 T A B VT NR BETTIE 10 1 H 8 4l
T AMR [ (189 5 4, &t 361) THY. REETIE 10 FilH 6 il AMR BEtETH
STz, HIZ 4 1T Banff 2a (2 X 2 T Al fa BB MEFE e SO 0 JR e & 7R L 7=,

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. (W&[E, {23
LI SCHR-33)
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2001 4= 1 A 226 2013 4 12 A OISR 7 AT K 0 18 PEHTIR B E A FE A B (LA
T, cAMR) tEZMranz@BEHEZx 5L LT, VY XU~ 7 &L TIRFE L7 25 41

(RITEE) VYU ~T72HKELTCWRWRERERXR 29 4] (HC#E) ([2>W\WT, T
HEE LT,

CAMR %, Fc#i o Banff pIC K-S & (1) BAECRERMAAE, o JRHE JE PHE A
MAE IR O L fE b, B MERRMERE . FROM A2 28/ . TR A5 ) [ =6 M 1. 287 [ 75 oD A 48
PN HE I LR B e L O BRI MRAE N IRAEE . (2) PR B BH 2B A I PN oD s #t PE e
Cad A, (3) R —HFEAYHT HLA Hiik (DSA) OAFEIZ LV 2 L7z, $t HLA $it
1%, MBI LuminexSA ¥ETHIZE L, _MFI FRAEICHEVY, 5825 MFI>10000, 4
FE A% MF1 5000~10000, 537% MFI 1000~5000, F&%2% MFI <1000 & L 7=,

RITREDIEW L LT U Y ¥ ~7 375mg/m* % 1 A BIZEE L %V T IVIG 0.49/kg
Z1H1FE4HMESEL, AF LT L K= 12 500mg §iE/SLV 2% 1 H 1A, 3H
MG L, 2RO 7L R=Y oo 2% 5 L, 30mg/day £ THiE L7,

CAMR Z Wi O -2 4EfR 1%, RIT BE2Y 44.047.1 5%, HC BE7S 49.5+10.1 ik, ERER
TEDEIG N ZNZEI T6% & 86.2%, FRBHEMIAS 8% & 17.2%, > 7 1 AR Y »FH-HH
32% & 86%., X 71U LABEEHIN 68%E 14% (p<0.01). HLA I 2~ v F 7% 3.5+1.5
& 3.6+1.2, ARMBFOME 7 LT F = fEN 2.4+1.0mg/dL & 2.6+0.9 mg/dL, “EMREFD
MDRD eGFR 7% 44.5+17.4mL/min/1.73m? & 41.0+15.4mL/min/1.73m?, /=K e oD JR 728 [ 1%
3.1+3.4g/day & 4.4+5.7g/day TH > 7,

eGFR “EHJ ML, (RIT B : 44.5+17.4mL/min/1.73m?, HC #f : 41.0+15.4mL/min/1.73m?)
L LT, ERERICIIRE KT L (RIT # : 34.4214.0mL/min/1.73m?, HC f¥ :
34.2+14.7mL/min/1.73m?, 45 FE o I BF I o ek p<0.001) .

eGFR DX F&IZDW T, cAMR 21 6 » AR5 cAMR Z2Wrlks £ TliX, RIT #2
1.3+1.3 mL/min/1.73m%/ J1 . HC #£7% 1.0+1.8mL/min/1.73m%*/ ] T v Wi BE THEITHE VA,
RIT BEIZBWT, VYR <=7 FE% 6 » AlD eGFR X F&1X. cAMR 27 6 » A
A& bl L. A E I L (-0.242.7mL/min/1.73m?%/ A . p=0.037), HC B Tl%. cAMR
ZWaio 6 »HE cAMR 2o AR LG GELITEL -

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

FEHHBHRMNCB W T, RITEO 3RO HC BED 17 fI THRIEE A~ 22580, TD %<
2 CAMR 25 6~12 » A THRELZRO, 1FELNIFEAERIRITHTHEILS
o7z (p=0.03), cAMR 22 1 FE&Z OB EREIL RIT BECRAF TH - 7228, eGFR
WZOWTIXAERD 6 » HRICEZRDIN, TO®RETRD N1,

JREE A OER (AWM 3.59/g B XIFZLLTF) ICXV RITHE HCHEZLZNE 250
TN—T Tt L, READOERKICH2PD LT RITEHTEERNEL., cAMR 2
Wiz IREADRVEZE TCEERREN-T-, ZEEMBITI T Y X~ 7 LIREHA

(>3.50/g) IXBHEBOAEE L AEICHEEL TV,

BRI R, VYR o TICEET 2 EERGIHEILR O ST, HRIEZ YR
16D HFEAE L7
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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. (i [E ., {2 Rfi# SCHk-34)

2009 - 9 A 725 2012 47 12 A ORIC, AR X 0 BHEFURBLERFEME S (BLF,
CAMR) t2MWri/-BE 18 4 (Banff/\* Z i 729 16 i, J O Banff 43 38 % 4= Tl
To SO, BRHERE DN R & 1T T D R A A R BRIRE & ok 9 2 1) %:xf%z& L
T, UYF <=7 L WIGIZK D PR 2 L. 1A% D eGFR DR T &I
TR R & 5FAM L 72,

CAMR (. FH D Banff pFICE S &, (1) BRUREREIE. & o RS JE FHE A
MR O L A, BB VERRAERE . PR 220G, PR A5 &) DR =6 0 1 48 B 5 o A
PR R B e L O B IR P ARAE PN IBEARIE . (2) PRI 5 BH 28 M 1 5 PN~ 0 L %
® CAd L. (3) FF—HEAH HLA Hifk (DSA) OIFFEIC L v @2l L7z,

CAMR OIEIEE LT VY ¥ <=7 375mg/m* % 1 HBIC 1 [E#EE L. Bl &# X IVIG
0.4g9/kg # 1 H 1[0T4 HEIEH LTz, AF LT L K=Y 1 500mg #iE% KD 3
HRE, Bl&fe& 07 L R=> 1% 30mg/day £ Tillijsi L 7=,

CAMR 16RO ) n 1%, 44.027.1 5%, ERB B 11 6] (61%) . FFREAEE] 2 2
il (11%), > 7 v ARV U EEGH125 6 ] (33%), ¥ 7 v U LAEGH5 12 ] (67%) .
APEFE M BB 8 B (44%) . MLiE 7 LT F =l 2.340.9mg/dL. MDRD eGFR 7%
35.8+16.1mL/min/1.73m?, J#7& 175 4.3+3.6g/day. HLA I 2~ v F % 3.2+1.4, HLA-DSA
class | P28 2 5] (11%) . HLA-DSA class Il [54:25 5 1 (28%) T - 7=,

BREEHEEICODNT, VY v~ 7 iH%MK 6 » HRTO eGFR X, 48.1
+17.5mL-min1.73m? ThH VW . BB AR E Tl K E <K F L (371
+15.6mL-min -1.73m 2, p<0.001). fX F&I¥ 1.8 £ 1.0mL-min ~1.73m? /A TH » 7=,
Uk~ TIEBMG 6 5 A% 0 eGFR 1E, 34.7+19.2mL-min 21.73m 2 Th v | K F
B 0.42 1.7mL-min M1.73m 2 /A TH Y AR TEITY V¥ o~ TIRBHLA 6 » ARl L
b LA B ISR L7z (p<0.05), @%E IONWT, UV R~ TIRERGENS 6 5 H
M CTIE T~ L (3.0£2.2g/g. p=0.129), HmMEBEE TR T LM TH - 72 (2.917.7¢9/g.
p=0.136),

1RHE% D eGFR K T &34 L 7= 45 5> T responder # (n=12, R #£) & nonresponder
BE (n=6, NREE) (L., VY X~k DIRIERITE 6 » H OBE M OV BEAL A%
LIRS A R LTz, VY X v~ TIREMA 6 » ARl VY 9 U IRRBHAARE O eGFR
J OV eGFR X F&EX, W THBEZEIIR N> (EZ 4 p=0.379, p=0.568 &
p=0.083), EMFICB VT, VY I v~ TIHEMRGLE 6 » HBROKRTEIZII Y XL ~7
BB 6 » AR & B LA Lz (-03 £ 1.2mL-min %1.73m %/ J vs. 1.9 %
1.imL-min %1.73m %/ A, p<0.01), NREETIZ, VY F o~ 7RGt 6 » A% BIET
BEAKE < (25+ 0.8mL-min1.73m™ %/ A) . AHICEEEESEL L Tz, VY Fy
~ 71RO JRE RIZ DWW T, NR BETE2 o 72 (7.0£3.59/g vs. 2.8+2.8g/g.
p<0.05), T DM DM PR, BIK T A —XICHBEEL R o7, EREED
HLA-DSA 53 21T ) o 72,
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6)

NR #ED 4 Bl TR Z RO 23, R BFECTHEMITFR DR oTc, VY X~ 7 RKEH
16 n Atk 12 » Ath. 24 » A OREF OB AFRIL. T T 89%., 82%,
0% Th oz, 12 » AMZBEx BN TONTZ 7THIZ SN T, VY ¥ v~ 7 iR%H
6 m H~12 » %O eGFR IR F&IX., VY F v~ 7 10kMMAT 6 » HH (1.6
1.1mL-min—-1-1.73m-2/H) & b LAKME (0.5 + 0.7mL-min—1-1.73m-2/H . p<0.05) T
oo, TOBKKBEE TR TENAML (1.2 £ 0.8mL-min—1-1.73m-2/H), U
VX TIREHAAET 6 » A & RO & 72 o 72,

B I HRIEIZ 25 L B0 H3E0E L, M EE RS IHEILR D bt o T,

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 . 13 R fi# CHk-35)

2010 4F 5 H 725 2010 4F 11 H (2B MEHUABI SRR S (LU T, cAMR) &2l &
NrEBREF6HAEERLE LT, VYF~7 & IVIg DU HEEOR RE2TE L=,

CAMR, ¥ - <D }:ﬁéﬁﬁé%*ﬁﬁ%%ﬁ%@%m:%ﬁéEﬁbﬁﬁﬁ% PR A8 T B =6
M T Cad tbaE. Mg+ OHt HLA Hiik Xix DSA ORI 2Lz,

CAMR OiRIZ, &flicY ¥ % <7 375mg/m® & 1 IEIH%‘/L IVlg (0.4g/kg) % 4
[, KOAF LT L F=Yrr 00 (500mg/H % 3 HRE) iz, o7 K=Y
Z ¥ 5 L 30mg/ H £ T L 7=,

L HLA 5K 1% Luminex solid-phase (2 & v #lE L 7=,

BWrEE (EREE) O HEEERIT 415525 5. B4 6] (67%) THY . BN
SO O JAEIL 67 » A (#iPH :9~111 % H) Tho7-, 3PINEEBTBETH -
oo AN =a—U UER, MMF ROVAT A RO 3 FIT L 2 505 IslE 8T
i, ERHEGHEFNT, 7 xRYUR3F, Fr70l) AZRR3IHFTH-T-,

1B % OB HREDZELIZ L - T, AR 3 6 & MBI 3 Bl /% L L7,

4l > eGFR ¥ ME X . 6 » H B2 53.5+18.7mL/min/1.73m* . /£ R B 23
45.5+6.7mL/min/1.73m* TH Y . 6 » A T 15%DEALTH > 1=, A2 K O 5] D
CAMR ZWiiRE, 1A% 2 » Atk, 4 » A% KO8 » A% D eGFR F¥IfEIL, HHINZ
N ZFH 57.3, 65.6. 70.5 & T8 67mL/min/1.73m?, LI Z L Fh 33.7, 32.6. 24.3
O 15.6mL/min/1.73m* TH 1 . ﬂxjﬂﬂfﬁftﬁ“é{tﬁm% b EEI O 1 B TIEE 6
h ABICEBER A RO 7=,

JEBRALAR T RC DT, RBRE TR JE P B~ C4d JLAE. 5 I TR
R JE PR B A I SRR D L b 2 R O T2, B AR T, A 21X cAMR DR — 4
— T A VEAL &R E O B PERRMERE K ORMIE Zf &2 o~ Lo, BB 2 61T, &R
7R B R BRI SE &2 7R L T,

3HIIZ DSA 3t S, Wiiu b DSA T H % BE (MFI 25 5628, 5310 & Uf 8084)
ThHo7T,

CAMR 2 Wr iR D B IR B AE I DWW T, Azl & B fl 2l L7 6 A B R ZEDR
DS NTm, A omE s v F = 1.3+0.3mg/dL . eGFR A
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7)

57.3+15.0mL/min/1.73m?, %] Tl % Z 4 2.3¢0.3mg/dL & 33.7+5.1mL/min/1.73m?
Tholo, IREAITABEIN 1.9+3.3g/day, H2hFIAS 4.1+2.49/day T o 7=, A 2hEIO
1 61X, cAMR ZWrFICEEDORE N (11.1g/day) Z R L7722, 169 8 » HiLICIZA
B 287z (5.49/day), —75. HEE TITMBERICIRE BIZRADET, B 8
1 A% ORE A YN 5.443.99/day TH > 72, BAELID CAMR EZ2Bi s b £ TO
HIRNE, A 2061 TIi% 59.6+£10.0 » A, HE)E| T 74456.4 » H Th o7z,

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. 201; 28(5): 546-553. (CkK[E. {3 7 fi# SCHk-36)

AR ERIR 2 (transplant glomerulopathy, DL F TG) OFL#FHIRFE & IVIG KTV
VX T ORFEDRIZOWTHRF LT,

Banff 07 /pMEHICE D&, RERIKK (9) KOURMEEFEEMME R (ptc) 22T %
FY Y Tlz, FAEMRKRIC Cad Edb Y2470 Banff 43 HICEV C4d BEME XX 2
PEDOFUARB ERFER S (AMR) . Banff 97 43 4H1C & 0 Al B SRR # )& (CMR)
DLW EiT>7=, AMR X IOXCMR Z AL TV TG ZH— TG (pure TG) L EF:
Lo, SRERIRZE (g) M OVRANE & P EBMIME & (ptc) A= 7 D 7L —7 (g<2
Xix =2, pte<2 XL =2, g+pte<d Xix=4), LI IVIG £ VY X v~ T OO HIRE
2T RE (RITEE) &b o728 (noRITRE) TR AEERLI LT F=v
DEEMZ GLTHRICONTHE LT,

B, A7 A4 R2ULA L IVIG (2g/kg. Rk 1409, 1 [B) ROYEZY Y ¥~
7 (375mg/m®. 11[A) Z@EA L7,

TG LZWrans 33HIlc>NT, BENEEEZLFICRT,

BE 33 fl
B b2 W& co XM 1179+1515 H
1B B - 2 T ] 786742 H
e 13 (39%)
1t 25 D FEHE BCGS8 BL 12 {3l (36%)
CMR Zf£5 TG 16 13l (48%)
AMR Z £ 5 TG 25 i (76%)
CMR ¥ X AMR %# £ 95 TG 28 fi (85%)
H—0 TG 5 {41 (15%)
SRERIRR (9) Aa 720k 23 13 (70%)
PRAMAE JE P B M LA 28 (ptc) A =277 23 2

23 f (70%)
LA E
g+ptc A3 7% 4 DLk 22 il (67%)
C4d Bt 10 # (30%)
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BWEED 7 LT F = 2.2+0.87mg/dL

ZWiRED 7 L7 F =03 2mgldL 16 5 (48%)
7 VT T = R 14 15 (42%)
2 Wik O PR H 25 2+ 8/32 13 (25%)
REBLERFF DR E A D 2+ 13/32 1] (41%)
ZWrEE D DSA Btk 19/24 1 (79%)
Class | 9/24 1 (38%)
Class Il 18/24 5 (75%)
I A 22 D DSA 5k 19/27 1 (70%)
Class | 9/27 1 (33%)
Class Il 17127 5 (63%)
JEAFAE A 24 15 (73%)

BREIZ DN T, 3BITIHEDITONT., LB IVIG OAEE 6 N AT A RN
NWADH, 23 FlZxt L AT A R2VA L IVIG KOV Y v~ T7 OPFHIC X 5 16#
AT IT,

HEERITETI% T BB OFEEITIZM N D 2EUNTH -T2, 7 VT F = fE1E 46%
DBE T IFEMOBIMHIMPLE Th -7,

SRERIRZE (g) MOVRANE JEPHEMILE % (ptc) A a7 I X DT~ BEIZHON
TVAEBFRLONI VT F=rvZEICg AT IZBEE L2207z, £l pts AT b
EERKROC7 VT F=ZEl, REAICBWTEEZ V-7 LREZ7 LV —7TEIX
ol EE 2ULE) OV —T THRIRE K O KE B RO DSA O BN S
<. BWHHEEINH o 7= (p=0.03, R=0.45) g A7 & ptc A 27 OAFHZEBWT, FFiZ
HEEH T _REVWEANE AR5 72,

RIT# L no RIT BE TR AERIZEITRD SN o 72 (65% vs. 50%. p=0.46), RIT
BECIHIERICZ LT F =0 DNRE (EFH 20%K0) LTV ZIERE A1, noRIT &
LR LT 250 B 0o lo iy, AEEITRD RN o7 (48% vs. 20%, p=0.25), *
7ZRITH TREROLZEMNPRD iz (p=0.02), £7=, HEMME TR 2 7 I
FEEAEFERR NI VT F= U ORESEEZLETLHE, g AT REWI L—T L&
ITN—7IIT, RITH L nRITH TAEREZTRDONRNoTEN, gAaT 20k
DRITHTEAEAFERLDNI LT F=ORZENPEWVEAN Th 72 (p=0.09), 7.
ptc AT CTHELZGAED 7 LT F=vZENMTONT, ptc A 27 M 2 Ko BE
TIXRIT B2 6 i 0 5, no RIT BEAS 4 R 2 ] (50%) (p=0.13) TH Y . ptc A=
7 2 LN EOBF TIE, noRIT BED 6 filH 0 izt LT, RIT #1% 17 #1911 451 (65%)
THEIZE»> 7= (p=0.01), g+ptc A2 T2 4 UL EOFEFIIZS>WNTH, RITH T L
T F = AR S ITIERI S @y 724 (P=0.05), g+ptc A =T 4 S 0 JiE il
TIEEIL Do 7z, BHEAERIL, RITEH L noRIT BT, WEMABRFHOAZT 7L
— 7MW THEEBEZEZRD NS0, ptc 23773 2 LLEOERF Tl B AR D
bz (p=0.13),

BB AEZERICHT2RBICONT, BEOLBMEEMKIEOREE, FKFICHEI L
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8)

SRRSO TR, FREAAREN A T IC L D EIETRO R o T, BB NES L
TZERETIE, BEIROZ L7 Fo U EPBHEE Z G LI BE LR LIRE TH - 72
(1.9 vs. 2.7mg/dL. p=0.006), REHOLZTILIZBEBE O EF ICHEEHE L T\
(p=0.005), 7 L7 F=vNEEL Lo BETIE, REANE/ATIHEATH
o7z (p=0.05), DSA 2\ T, 7 L7 F = NEENLEEBE T, ZE/ LN
ST BF LI L DSA A a7 WA EICIR T Lz, C4d ILA & A RICHERMBEIER
O Ipno Tz,

Gupta G, Abu Jawdeh BG, Racusen LC, et al. Late antibody-mediated rejection in renal
allografts: outcome after conventional and novel therapies. Transplantation. 2014 Jun
27;97(12):1240-1246. (CK[E . 1% R SCHK-37)

2009 4= 10 H 225 2011 4F 12 A £ TICERMEOFUABEEAEMK S (BL T, AMR)
ERWT ST, BT BURERIE &2 Eh L2 o 72 BE 23 BlE s, ek ois
Wik L H LWDIBRIEIC O W TR 21T > 72, IBFRIE, M7 V7 F =0 ik,
MR-, DSA BRE DK TIC X » CTHEMM L 7=,

2 AMR X, ARiC Xk v, Banff 07 125 OHUARIZBE 5 IR A JE FE
Mm%, SRERIKE, MO ZEEMIC X 2 R0E, BRI K OV A P00 if 7 5 5
R 5 AR I L, @DSA O LR @CAdIEED S B 2 O LA TIGA L
L7,

PUEmAIX, CDC, 3 a7 —H A hA MY v 7 uRr~yFEHNTITV, DSA
1L HLA 8 BL SRV g OV — B S 2L & O 72 Luminex 15 TRAS L 72,

BEFEE, i) oK PUE (ATG) &E#ZICH 7 m Y A A MMF (29/H) RO
L R=Yy (BHE3 » Ak ETIZ5mg/ ISl 12X Dz iAL LT,
DSA MM ZFMAAICL Y, XU DICmIERHE2EH TR H £ L7=% IVIG
(100mg/H) Z#5 L7z, MERHIT DSA OWREEZ TG L7z, VY S ~7iX
S5 7 HEAWIZ 375mg/m® 2 ##7E L. CD19 B HEMIAN Y 1% M O CD20 [ #
Jan 0% & 705 % T, 1ilMEICEFELE, 7612 IVIG (500mg/kg, 4 HfH) Z# 5L
7o RIS, AT Y 37 (1.3mg/m° % 11 HRIT 4 [\l E) 25 L.
DSA K& OHARFHIRHMIC S & 21 HEICHE 2 KO 3 A 7 v &% L7z, ACR %
BOTHE, AFLTL R=y v (500mg/H, 3 Af) 2#1T-7-1%. A7
A REMHE XL 5 EINE 10 B&EE L, rATG =& 5 L7,

23 Bl O HERFAE R 1T 43212 1. BPEA 16 1 (70%) . PR3 7 6 (30%). BB
FEAY 20 5l (87%)., HLA 2 A~ v F (A, B, DR) 7% 4.7+1, PRA 7% 10%LL LD HH
7 8 5l (35%). DSA Btk (7 u—att) BN 56 (22%), 7u—7 a2~ v FEIEN
541 (22%) . A EHEREIRAEAS 5 Bl (22%) . 8 25 (2 Bk A A BB 2R F e S s R LAY 2
Bl (8%) . 8 Z5 12 AR PR BE MR FE A SO FE BLAY 5 Il (22%) Th o7z,

23 fFilth 18 ] (78%) 1TV V¥ >~ 7 375mg/m? 3 F ik S 4. BRI 1 FIR 12
B, 2 B2 4 6], 3EN2HFTHST, VY F v THEEMICKIT 220G H
BRI, MEAZHIVIG 23 17 /18 B, ARV > 2 73 7 41/18 5], IVIG 25 6 141]/18 {4l
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9)

AFILTL R=1 2L 27 8 /18 15l Td» - -,

2HNCEBNT, MIEZ LT F= 3R — 2T A4 b2k (EXME 2.9mg/dL) 1T
T TERER L, IWREBEAEICKE CFYME 2.4mg/idL, p=0.016) L7=72%, & DEH
T, AETIEHRLS. BH6I0 4 I TEALEZ RS FERZEITIEFHRAN 2B Z D
72. 1545 (65%) TIXIBEMAEOUZELZRD T, 20 TIXBZWLG 49 A% L 19 v A
(BB D FEM & TR D T,

23 Bl 21 51 (91%) T Class Il DSA #7388, %< O4 Class | DSA Hid 7= (21
R 7 651, 33%), 23 59 13 il (56%) THAHT% de novo DSA Z 5B L 7=, 56D %4
T7a—H%A AN —TOREZRD, 8B TEHSMRIK T 258728, 10 Tl

BRIET 2RO o7,

Bhth i 22 BICAERMBITOIL., 12 B (52%) THEME SIS O k7 555 2 58
12 IR 7 51 C DSA DR T 278 7=, DSA DK T 2B 7o 7= 5 il 4 il TR ERE
DEFEERBDO R o T2, 23FF 5 6] (22%) 2B WT, MiFE7 L7 F=rock®E, il
kPRt E e O DSA BREE DR T 2358 ® v, Z @ 5 61X 45 i Al (p=0.15) T Class
IDSA # A L (p=0.12), 5 il 3 Fl MAEALHL, IVIG LYY Y F o~ TIZIMARLVT
VITREE IR TV, R —4FmN 49 mU LA, R/ LRI L
EARBI L Tz (p=0.008),

RN D bR o o B3 (136)) 2B T 22 EEMAT T, IRBELZNC
L b, BRHEFFOREEHNE W & (OR:3.17, p=0.04). ZWrK: L EM O DSA
WEETH 5 Z & (OR:200, p=0.04), EEZREBMHEOMERESE (cv ¥ 2 LLE) 267
% Z & (OR:50, p=0.06) DB /RER I N7z,

ETORFICK LMFERH XL IVIG #5203 F-%) 12 & v v 3 v 4740, 13 5T DSA
KTZ2BO, DSAICKHTIAEREFICBWT, MELHROEK 5y ar, H
Rfl) BDLETH DI ENRINT, BEEGMEDO AMR © 11 flIZAR VT Y I 7 R
B, BE. MR E{ LD DSA O FIZRE Lo 72,

VY~ 7 OFh B3 Tk, Class I DSA HuiAB 2% 16 $1/18 5l T, % ® 5 & Class
| DSA HUIRBIEBI2Y 6 511/16 61 T - 7=,

HAPEIZOWT, 23 47 5 4] (22%) TiAHEE 6 » HUNIZEGUERRO b, ¥
BT — T VHERILAE S 2 B, RIS, iRk, RO A S AT v T A L2 DHEEME
fErnzEnzn 1flcdho7,

Smith RN, Malik F, Goes N, et al. Partial therapeutic response to Rituximab for the treatment
of chronic alloantibody mediated rejection of kidney allografts. Transpl Immunol. 2012; 27:
107-113. CKR[E. 13 R SCHK-38)

1997 7 6 2007 B PRI B E A FE A S (LU R, cAMR) & 2l S 7z 31T
L, VYR~ T EFFELEZEE 14 6 (LT, VYR~ TH) LV Vxo~T
MERES NP2 17 ] (LT, 2 be—Af) B80T, IYFv <70
EOFE L LTl 7 L7 F = O F XIUTZLEIT OV TR L7,

CAMR X, BRERERIR S, JRAIE B PH B MM T Cad th35 . DSA kI L v 2k
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L7,

a2y b —LBETIE, cAMR BEZAEMHRIEZETEAE L, ZEOERZRAFIL
TYHFATY b MMF ~OEETHY (41%), £7-. 1 HITIVIG 25 L1,
YUYk TRETIRY Y X~ 7 375mg/m® & 3 EI/ D 5 E#% G L, 14 fild 8 il Tl
CAMR DR E LTI Y F =7 OhzEbE L, HVDO6HITITY Y FI~7 2o
BREFA L, VYU ~T7 L OHONAEIT., ATG & miEsc# L o ftH» 1 4,
ATG, MERHEE RIVIG EOPFAMN 26, 7L K=Y L IVIG EDOPFHAN LB, 7
7F <A EOGFRAN LE, ATG KN IVIG L DUFHM LI TH -7, cAMR 2
Witz o, EMHEEIL, 7 AR CROTYEF AT b MMF K OVF 7 1
ULARZEFE L, 14 Bd 13 FiliX, cAMR BHANC T L F=Y v &2 & 5L Tnieh
ST, Zitg, BEEZBIG LT,

DWW (EREE) OFHBEERIT, VYR TRTAI2, 2 bu— LT
488K TH V| BiE L2 W E COMM P RMEIZ, 2N Eh 6.4 4 (#iPH:1.7~21.6
) L 7.3 4 (#iPH : 2.6~20.5 ). cAMR 2D 7 L7 F = U SEHER ENEN
2.7+0.5mg/dL (#iPH : 2.0~3.5) & 3.0+1.4mg/dL (#iPH : 1.6~6.1), EEKZBEN TN
I 64% L 29%, EMHRIETOL 7 0 AR OFRERZENTH 21%E 76%, ¥
I LANZENZEIN64%E 24% ThH -7,

CAMR Z W2 5 O AWM REIZ Y v %o~ 7 REN 685 H (HaPH : 62~2063 H) .
a2y ha— LREEA 439 H (HiPH : 54~1775 H) THh o7,

VYR~ TIHEEIT o702 14 B9 8 Il THRNRD v, AEAEHM L 1180 H (4
:411~2063 H) . VRN SN o 72 6 FloAERIRIX 431 B (#iPH : 62~540
H) Thotle, 77 F=rORIFEMOME I, Z20H125 0.08x4FE (B1f 2.3), 3!5

ZENBIDY 1.38x4E (W1 3.2) Th o7z, F&EIO 5] TiE 1000 H LL EDOFEL) %2R
2 Bl TIE 750 BUL EDOFEHZROT-NEHICBEARA2ERKI L, 11X 1/7%%/
DEEALEBDIZN, /v ar T IA4 T U AEROBWMAGEL o712, 2 br—/L
BETHTHIIRD ST R, VYR THO LT, BHEELMERLRETO
WL ERD T,

av b —RE, VYR THOENFIKR Y Y X~ TREOIERZEI O 3 FER
T V7 F = ORBEBOMEE 2L L, VY I~ HOEHFIZBNT, =
Yha— Bt U~ T HOERDG L L LA EZE (p<0.001) DN, 2
Yhue— B, VYR U T ROERDBIOMICAE B ZITRD 2o 72 (p=0.07), F
oo VYR U TR (BB LRI A ETe) Lar br— VR CRBR% O AEE R
B L0, AEEERDT. cAMR 2tz O4EFIZHOWT, EROSGESIT (F
B, p<0.002) X% T A B« T Y ZE (p<0.0074) 1B WT, VY X <7
DRI THEZEZBDT,

B A ’B@a‘éﬁfﬁy v AT —#RIZBWT, VY XTI L ar b
— BRI LGS, B T — X TIEAREEZRDTZHN (log rank: p=0.05,
Wilcoxon: p=0.05) . #?T%@J DT —X TIIAEEEER &)fot#o 2o v bu— LR,

UY Xy~ TREORNFI R OERDH 2 LizHa, 15807 —4% (log rank:
p<0.01, Wilcoxon: p<0.01) KM UEF HEIY 7 — ¥ (p-o.001) THREZRD, VUx
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U T ORI THBICAEEHHENER S L,

FFEFRIZ= Y Fr— LD U TARETHY, VY XU THED 64%, UV ¥
~ T DIEFEEID 67%. ZBRIHID 60% TH AETH -7z,

AR & U Y U~ T OMR L OBEZ MR T D T2 D T E 24T o T2
R E DR ITFR D 72 v o T,

VY XU TEEICK D RS, BE, KiE, 77 40 7R =R <,
~NEZBE Y, /ML BEREROFERENIRD R o7, 1 HITSLT v
7a N PHEREEITSTEN, ATG KO2EEHD U Y % v~ 7 FHEHZIC CMV HUi
MyE 258 8 72,

[ 1) e 75 ]

1)

2)

Filler G, Grimmer J, Ball E, et al. Using individual DSA titers to assess for accommodation
after late humoral rejection. Pediatr Transplant. 2014; 18(4): E109-E113. (W} %, ¥R
fiff STk -39)

12 WORFIZ S AT VU ERIE DT DR B B Z 2 - BF (14 #%) OIEFI#RE.
B 1FERICME 7 LT F=v EERRO LI, ARIC XD SURBEEARIERL R &2
Wr <417= (Banff 2005 score, C4d M), Luminex #£(Z X % DSA Tlx, A30(Zxt7 5
class | &, DR53, DQ4 K& U DQ2 (Zxf9 % class Il FTIRFr H S 4, MAEAHL, IVIG,
AT7aA ROV AFETIHE LT, 2 EREOZ LT F=r bR (B EREE GO
ﬁm%ﬁ@kw UV%777®Emwﬁ%2E%&Amﬁ§@ﬁ% ZFuA R, IVIG

WX VIRFE L7, DQ FiiIEmVMEICHEREY Lz, 12 » A (CD19 Mifa#kHl4E 120 H
%) LLE@lgE L \LM@ﬁi¢¢\&7nJAz\in71/~wM%7:%w\7
U R=Y o EMEIc LY 7 L7 F =203 45-50uM TZLE L TW5H—J ., DQ DSA
IFROW~FEFIZRNEE Th o T,

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. ( K1 >, 4
5 LI STHBR-40, BH 8 22 52 SCHR-6)

3BT FEBL L 72 4 1 D S HUAR B ER A SOS (LR, aAMR) 1T\ T
iz,

LHIEHIZ 10 LETHY, B4 HKICZ LT F=0N L7mg/ldL £ TEAH L, &
FRIZ KD SRERIRA ., JRAMEE B B & . A& oo bR A4S JE) P =B 14 12 e AR
D Cad, K OAMERMEEEZ R aAMR &2l S 7=, aAMR DOI5RICIX. B 6
HZIZAT oA RV ZBE, IVIG (2g9/kg) % 1[E], K OUMAEAZH#L A 10 2117 - 7=,
LavL, BHEREIZEERE T, U Y X~ 7 376mg/im® & 1 [EEE, K O il &
I ARY onbE 7Y ARAZER L, o, BMZREBTAROTL D, MK
ENTAE LEIEM L7, AEFLLE LT, BMEBREALHREL CWDHICHLELLT, &
BRERENMEOREEZ R LT, B 14 BRICEHESREL (717 F=v
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3)

0.6mg/dL) BBz L7-, BHfE 2 4%, 7 L7 F =13 0.9mg/dL. GFR (Z 88ml/min/1.73m?
T v, DSAHUKIZREETH > T,

2B EIZ 10t CTHY 2 BOBMS A%ICr LT F =23 1.5mg/dL £ T L&F
L. RIS KD PRME JE P B A 28, SRERIRDE . TRk oD Rl A5 &) B =6 1 45 1
ELRRIR O Cad, K OVRNEIR IS % 2 783 aAMR & 2 S iz, aAMR DR & LT,
AT uA R0 2 IVIG (2g/kg) % 1 [, 445 #a % 10 [A], U Y % >~ 7 375mg/m?
Z 1EEE, KOREANRAIZS 7 a AR ohb 70l ARZELE L, -,
BAMZIREB RO O, MKENT % 2 WS L7z, BT 2 BREUNICSE L,
7 L7 F =% 0.6mgldL (2P Lz, 6 %O ERIZIE W T, BMERITEL L, Cad
XEETH -7, B 18 » A% D B MIIITEFLLL TR, 7L T7F =102
B#f (0.8mg/dL) ToH - 7=,

BHIHIT ML MAMETHY [ 1HEHDOMBEBEICE VT aAMR ZHIEL, AT 1A N
VIBARY N E T a Y AASOERIVIG, MEEZH, KO 10 AEIZY
VR T G LA, B 4 W% ICKIEDO RS MEIENRED b, BRI 2R
PR, 1 %, BEARBBEZITV., B 1 BRICHEZ LY F=00 LF

(L.7mg/dL) ZFRD . EMIC XV RERIRK . FRAME JE B M K, RHEE O RME
JE P B I A8 L2 AR AR O CAd | J OV PR IR 5 & 7k 9 aAMR & 28 S 4172, aAMR
DIEFEE LT, AT uA K2V REE, IVIG (2g/kg) % 18], MmAEsH#L% 10 A, U
V¥ w7 375mgim? & 1 [EIFE, ROSEMEIRIZS 7 u 2R b2 s al A
ANCER Lz, ERERC, “RIEOERIEO AN RE, K OEE 2B H L2780,
AN UG R OB 2T o 72 2 HEIUNICHEFIN 21T o7, BiE 4 1% [
HOABREZITD, BMERITHELL, CAdIZRMETH -T2, BAE 7 HELICEEIEITK
#L LT F=20F18mgldL Th o7, ZD#% 18 5 A DM, 7 7 F =2 1% 1.4mg/dL
THEBIEETIREL T\,

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. (4= RLAFSCHR-41, RNA )

2001 4F 11 A 715 2006 4F 6 H L CIZBBIE 21T oBEZ D H> B, 6 il (FMH: 441,
M 2 451) T Banff <05 JEHEIZ X 2 @MEHUARBDETREESOS (LU, cAMR) 28 7,
CAMR FEBLIRF D i 1X 9~26 7% (20 i Al 5 ) Th v, Btk b O BT 6~120
» Atk TH o7z,

CAMR DIEHRIL IVIG (1g/kg) % 1HEMfEIC 4 [E#&5- L, IVIG & GRIZY Y *
v~ 7 375mg/m? & 1 [EI#E L 7=,

IVIG XDV Y F o ~T7OF5% 12 » AM. 461 (%A 1FIET) T GFR O,
NIFZEDRD BT, 3V O/NR 26095 1H1E, eGFRIZBHEZ L E L T\
3, BlE2 18 H ATZIC cAMR OEALIZ LV BER L 72, F7-, LBNIREDERRO b
o lo, BHRBBENOBIZ 6 » Ak, KU 12 » %O GFR OHN&EIX, £ <
AU 21 (#iPF : -14~30) mL/min/1.73m? (p<0.05). 19 (#iPH : -14~23) mL/min/1.73m?

39




4)

5)

(p=0.063) T - 7=, DSA IZIHHEANIZ/INE 4 ] B, ROVBEDREZBD 20 -
2Bl zETe) TROLEN, BlEE 12 5 H%IC LB BB ICHED L, 3635 AF L
rEEThHoT,

Westphal S, Hansson S, Mjérnstedt L, et al. Early recurrence of nephrotic syndrome
(immunoglobulin m nephropathy) after renal transplantation successfully treated with
combinations of plasma exchanges, immunoglobulin, and rituximab. Transplant Proc. 2006;
38(8): 2659-2660. (A T = —F | {2 WLfF S Hk-42)

15 I BHEICEBM 2TV, 1 BRICIREBAZHER S, 3 A#%I21X 20g/L £ THN
L7, M7 v 7 F =203 168umol/L 12 EH L, JRENED Lz, BAER TG
MOREIKIEIT R S oo e, MEERH, o rnT ) . AT uA K, &tz %
Lo, IREEIX35g/L FTHE LN, MIGZ LT F=00 EHIFFEWTWE, B
9 H#ZIZ 2 H AR AEITV, MEEMEKIL (Banff type HA) 2R L7z, D%, L
VA7 0T ) Pk, BMOmERH, KO Y ¥~ 7 375mg/m? & 1 [ElERE L
72 BAES » HICmiEZ V7 F = 10% 65umol/L £ TR L, REAIXEK L,

Nguyen S, Gallay B, Butani L. Efficacy of bortezomib for reducing donor-specific antibodies
in children and adolescents on a steroid minimization regimen. Pediatr Transplant. 2014;
18(5): 463-468. (CKI[E . A3 FLME CHK-43)

2012 4:~2013 412 DSA E5F Kk OB MEHUAR B ERAEAE SOS DIRPRIZ A LT Y I 7T
L DWW EAT o TN A BIOJEFIHE, RBFENRNLT Y I 7T L DIEHRATIC
DEFE (VYFv~T7, AF LT RF=yor, mELH, IVIGEE) 2% TEV,
4FIHIFTY Y XU T REIES L, L6 (17 5%) X, B 6 » AR DERT,
i o> 5 BEAH A 2O WL &2 fE 722y C4d 735 & DSA L5 (DR52 : MFI 1160, DQ2 :
MF1>1.3x10°%) 723326 & 41, ML4E43#L 5 [ IVIG 2g/kg & 2 HH. Y ¥ ¥ 2~ 7 650mg/m?
ZLBEFFEICIDEE L, VYo~ 72 L 518% 9 H%, DSA [/ L7 (DQ2 :
MFI1941000), VU Y ¥~ 7Kk DI 141%, B DSA N LF L. EMR TatE R
BB, SVEPURBERERGNR, CAd IR EZ R LIz, ATF LT L R=
o 60mg. AR/LT Y X7 1.3mgimPday @ 4 FEHEEIC L VIERELZ, RALT Y I TR
WEZKROS 5 A%OMIE Y L7 F =213 1.8 XU 2mg/dL (eGFR 43-48mL/min/1.73m?
BSA)CTdh -7z, 1l (3 /%) 1L, BiE 13 » AROLEREE, MiE7 L7 F= N L7

(0.61mg/dL (eGFR 78.9mL/min/1.73m? BSA) L T3V | #E o 2kl MR S &
OB MEPURB R SOR & 2l S, AT a4 ROV AL, mEsH# 5 [, 1VIg
100mg/kg, R/F Y 2 7 1.3mg/m’/day @ 4 B, UV %<7 375mg/m? o> 1 [A]#k
HIZKVER L, WREZLY 6 » HZEOMEZ L7 F=FZFnEi 036 LY
0.39mg/dL (eGFR 132-137mL/min/1.73m” BSA) Z#ERf L T\ 7=, 7Zeds, 14 (10 m%)
LW RO =S, VY T~ 7 375mg/m? @ 1 Rl A @b ok L7z,
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6)

7)

8)

Claes DJ, Yin H, Goebel J. Protective immunity and use of bortezomib for antibody-mediated
rejection in a pediatric kidney transplant recipient. Pediatr Transplant. 2014; 18(4):
E100-E105. (CKI[E, k3 W% SCHK-44)

Jifi 2% BR B PERERRE R 1 K D IR PR IR B SE R CRIB A2 L 2D | 12 CBM L 72
1 BIOREFI S, B 190 H % 0 3 H O AR CHARBEEAEER G 258 (HLA &
HTIE HLA DQY (T 2 Huik D 38 Bl) | MAEAZHL 16 [, A M AT v 7 A L A%
y5 7 7Y 100mglkg & 8 [Hl, U Y ¥~ 7 375mg/m? % 2 [BIEEIC L 0 IRE LT,
BHE%, 77 F =203 Limg/ldL IZfK F L, MmiF® DSA Xk L7=A, BiE 258 H
B VLT F = EREEIFOBIEEA R L0, AT Y 7 1.3mg/m? % 4 [\,
MAEALH AE], A N AT T ANV RAGE 7 a7 Y > 100mglkg & 4 BT XV IEHE L,
DSA {42, 7 L7 F =1 1.1-1.3mg/dL TLE L=, BAE 346 A% O E R CHEE
1R P R S OVPR MBS 280 & 7 L 72 3. PoiA BA e 7R FE s s s SV e M HE s o s 1
DN Tz,

Twombley K, Thach L, Ribeiro A, et al. Acute antibody-mediated rejection in pediatric
kidney transplants: a single center experience. Pediatr Transplant. 2013; 17(7): E149-E155.
CKE., {23 LM SCHR-45, B %8 22 2 SCHER-5)

2007 £F~2009 4\ B MEHUA B R HEAG SOG D VR R &2 L 72/ N 3 1] O JiE B o 5
ThHO., ZOIHIFICH L, VUYL~ 280BEETo-, - OREIIBHE
e 4] OD AR\ TR B0 A B i AU AR A S B OF Banff grade 1B o> A fl R R FE AR S & 72
Eh, YA Rua—/ 30mglkg (5 A 1000mg) % 5[, IVIG 2g/kg, VvV ¥+~
7 375mg/m’® % 2 [ElEEE. MHEASHA 5 [MIC & B Lo, AE BT B E R AR e SR
FERFEER L 2 S THEN L 1T R > TRV, BHEEREIIREE L7212 0hb o, »
< OO DSA MK F L2, & TTIERY, VYo~ 7 #HEIC L REDK
MENRBO LN, FHEHEZES L%, BE L, Tofh, JFRICK DBHER
BERMIZ <. AEERRO BT,

Garrett HE Jr, Duvall-Seaman D, Helsley B, et al. Treatment of vascular rejection with
rituximab in cardiac transplantation. J Heart Lung Transplant. 2005; 24(9): 1337-1342. (K
[El, 123 A% SCTHR-46)

/N1 A B e 8 1 o0 MU HEHE SR DB I DWW TIRE S L7,

NRBH LB, 14 REMETH Y MEEHROS ISR L TY Y ¥ v~ 7 375mg/m?
Z LEMFERT 4 BE G Ule, M8 JEHG SR O TR H o R HER 72 502 S0 Al O 15 98
R FRE CThH oTe, AEFELRL LT, VYXF U TIRR2AZICELZBEREZME DM
EPEBUNIE 258072, Fo, MEEMKISANITIER Cholend, VY x v~ 7 E#%
(EBRE R Z RO, BRI AE TR, kOB 6 » A A2 BIIRAT T R aE ik
ZAT v NEEWEIT o7, WREND 21 » ARICOE AMEEBRMNF FEE 1 XV 3
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L7,

9) Nigos JG, Arora S, Nath P, et al. Treatment of antibody-mediated rejection in kidney
transplant recipients: a single-center experience with a bortezomib-based regimen. Exp Clin
Transplant. 2012; 10(6): 609-613. CK[E, 13 R fi# Cik-47)

2010 4% 2 H ~2011 4F 2 A O I AT TE B % O HLAR B EAE RS & 2l s
THELEZ 66 (2055 16128 195%) DREMHE, 19 OEHEIX, CDC (-),
HLA I A~y T2 3, HURBIEREMKS B E COMMIL 13 H. Banff 2 27X
AMR | Th o7, PURBEMIEMEOS OB FIRRE S LT, MELH, IVIG, A7 1
A REATW, MiEZ V7 F =2 KO DSA i EJBHEWTZ0T, VY X~
375mg/m? @ 1 [EE, AT Y 27 1.3mg/m® O 4 [E# 52 LY 1R L7, DSA Jiffi
%, JBJERT 16552 (HLA DR4). 1A% 6000 TH Y . AWM % M Sz n
ST, MiFZ L7 F =0, JBHERT 1051.96umol/L, 7AH#EH% 114.92umol/L, i #8143
W% 114.92umol/L Th o 7=, B 27 » At OBHEREIEL, D T RAF 2R RE & MERF

LTCuie,

LI, BEBICHRANT —Z 2Rd,

No. | B [EV e A3k ey
48 R {# /] aAMR | R 375mg/m?x1 R KM % & e aAMR34 IO | R RMEA % &
SEF] : 18 4 EXHIM Y 28.4424.4 5 HIZHE V™ | aAMR34 #iiC
= DD IRE T, BHEENLE LERNIL 13 | WT, k% 341
[RARMEHZ | IVIG1-2g/kg:30 511/34 | ] (38.2%) T. BERENHEAL | (95 246I%
& Tr aAMR34 | i (88.2%) T-IEFNE 21 B (61.7%) Th -7, | o). CMV HLJF
%] PP (0-14 [H]) : 27 il | B BEMEIL 9 #I (26.5%) T o7z, | MIE 2 #l. K
ol 134 151 (79.4%) B B gE 1 1,
35.9+10.1 7%
B OO | BRI 1260555
HAR : 447 » FlE, ®IZ 1R
H(6.2-130.4) | @ IVIG2g/kg % 5 %
4~8 3 ] 3 i,
49 AMR17 1 ROME - HEIXFE | Serid, WREZ»OIRE 2 5 A | ftflie L,
(HREBR | #ieL, #%FE T, AMR BB L i LT
B, AR BREZBRDONRN - 2N
8 #i) BT DI H 7=, T2, B
PP/CMV-Ig T £ HP YL i 5954610 H M8 T
HWROBED 5 . AEICIET L7 (p=0.0068),
o, 26 (12%) 23BEfE L 7=,
A LLRT I F
O B
o IR A 3 FR
O 5Lz B
50 R {# /] aAMR | R 375mg/m?x1 (14 R&f A% &1 aAMR2S flI2E | REFEHEZET
JEB] ;16 4 i) . W, BHE® 3 1 A LINIC V2 L | aAMR25 #1128
Bl (EEARHE | Lo AVR Q2 filiZmse e/ meE | VW T, CMV
[REMHEZ | MEEMED 2 1) M & 380E) 12X 0 541 (20%) | 4E 4 5. KIGE
& T aAMR 25 P PEM L 7=, A8 L7 20 BIE 2 B, =
] idas (80%) O AMRJERDOBIEN | 2 —F T AF R
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41 48+10 7%

PP (1-161a]). IVIG

fA] il 25 % A BEARICIR VT 7

fiige, K OERE

Britg 3 » A (e JH &2 P e fif il (33%) T late AMR 3 FJE L | HET7 A~ )L
PAWNIZ AMR | 1509, #iPH 60-630g) | 7=, AE 1 5
&RGE LT R

#

51 AMR12 {1 R 500mgx2 : 3 i RRICE VMO POENRED | BE 2138

20 7% -42 5% R 500mgx1 : 9 #i DAV E BT 8 1, 273 H %% IZIRM
NREDRBD LI Do TIER D AT NT
il 2 11, # A/l HIN1 %
BOR (1.3 mg/m?) x1 | Zh AR 2 41, Wb,
~4 (1241), PP (9 B 8 ILIBIR 2
). MP (9 #) T B % R
R A
NI
HIN1, K& OVRHH
MREELRD
72,
BE 9 1TIBIEIC
X2 TH, pE
BE OD M /)N AR T
B EERKM
o R 2 5 2 58
7=
B 13 R e
HGESE. TR
i,

52 cAMRY i DR 200mgx1 XX R | BHE L4E%, 9 fld 3 F (D2 #l, | IBRIEGD 2 fl
R 375mgx1, @1 %) THRHEEEEOE/ANK | To=x—FET R
D4 il (37-77 | B E IVIG BLTRBY, Zorb 24 (D2 | A%k (R 3
. 5% 3/1) (2-4g/kg) x2 B) WXENERB L, —F. 0B | v A%, 104 A
@2 il (42, Wtk 6 BT ENRIEL | &) Z2XELE
555%. % 2) | @R 200mgx1, 7o, BHEREMNRIE L7oERNIX, 1R | 2. RU AT
@3 ] (28-53 | EHE IVIG HWIEOKR V@ T 34l/6 Bl TH U A-A)LT 57
. B 12) (2-4g/kg) x2, BOR | o 7223 1BBIE@ TIEAIHITH | A ¥ H Y —n

1.3mg/m?x4 Wli, £/, REAMN 1/ALL | [Tk DiRFETH
cAMR K X EEROIIEGNIT 7 BT, BEE., | H LT,
CAMR O EEVY | @R 200mgx1, PPx6, | T & A COBE TEREMICITH | IBRIEQD 14
by ks | KHEIVIG MU 7otz 2~3 X4 | THkEE (i
- 2010~ (0.1-0.2g/ kg) . BOR | 3 o 7=, W3 A% %
2011 4E 12 1R%E | 1.3mg/m?x4 15 9%1% . responder ™ DSA L~ | BEEL =28, 7
L7=9 %%, 3 1984 L7Z 2%, nonresponder (325 | 7 mELIC K
FEDIRE LY Loz, IR THEIE L
A T, 7o

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

MP, CyA 75 Tac ~ | BIZIE T L TW\Wiz,
ol PR | A 44
51.5 7% (#ilH | @R 375mg/m?x1, MP
32-62 7%) 2 15l

@R 375mg/m?x1,
BhEt: D b CyA 7» 5 Tac ~Z& W
VR BEEET |14
DR - P | @R 375mg/m?x3,
&7 B - | MP, PP, IVIG 1
5-98 H),

54 aAMR 6 31, R 375mg/m?x1 BB D AMREHR E TOYY) | 4 I CEREMED
cAMR 1 1 WX 43 » ATh oo, 0EHE | BYVE (k3
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B 4 Bl
1 3

B 6
AMR % TO
HIM - 18-96.3

i

IVIG 2g/kgx1 (3 #)
IVIG 2g/kgx2 (3 #)
IVIG 2g/kgx3 (1 #)

ATG 3 5 (ffF3& L 7=

2 5T, CLASS Il DSA Hi{Affi 23
1:4 DL ¥ Tl LT,

B, B iE, K
(O VAN FEiF e
RIS K B M
PERERE R 1 B1)

» A ACR D i5¥%)

55 cAMR 4 {3 R 375mg/m?x1 2FHTREWCIVIGIHEEZO R | 3HIER LKW
39-64 j% (day1) . D3 AUNIC. AEICEHEED | IVIGOEIEMIX
A5 55 IVIG (31, 0.4g9/kg. | B L 169 % 6 » A £ THERFL | BB L2 o

1 H 118, day2-5). 7 7oo 1 5l CIRIE 6
BRE%» D AFaA R/SVA (4 | RIBFEL12 p Ath, LBICTRES | BRICAMERE
cAMR Z 8L E | i, 500-1000mg, HRE DAL Z £ 5 AVR A3 3Bl Tl B 2 R
ToOHM | day3-5) L, A7aA FEETEEL, | ®.4 5 ADEHE
Pl 7.25 4F T 3FNX IEHE 6 4 ARTOR | KIFICe > 7,
(#aBH . 1-27 HEBE L ~UL AR L 72,
)

56 R i /1 aAMR | R 375mg/m?x1 RuZFELZZAGICEMEENRIE | REHELEL

JEF - 4 5 L7z, #C, aAMR 2
Wr 4 » A t#%ICkE

[aAMR 78 % JRFE YL D

L7z 11 41 SR RE % % 3R

D & 7z

i 43.7+8.7

Bk 7 5

57 R {# /§ AMR3 | R 375mg/m?x1 RZFELZ IFTIT. MIBOTE | & 11 fFlizkwn

i PP. IVIG BEHIREIBEEF K T L, P& | <.
(150mg/kg) . SPx(6 | BAFT. BB AEIE L | MEMEMEICX

PP & IVIG fif | fi/11 5] T i) 2. Ser ixEAL L2, % B EZ XV

FIRE TR 1 BN LT,

D372 WE B,

[AMR 73 %&

WLz 1141

D7 B

5 ¢ 45.2+10

%

B 5

AMR Bl %

TOHM :

7.1£5.7 H

58 R H AMR3 | R 700mgx1, R RZFIELZ IBITIX, CrnE | ik L,

i 800mgx1, PP, IVIG [f{bL7zicH B 57, AMR 23[A]

D1 1 (100mg/kg) . SPx 'L,

@2 @R 500mg x1. PP,
IVIG (100mg/kg) .

PP & IVIG fif | SPx

FIRH TR

DIRWER, | Q@A F 3 Bl o fiH
FEHE ] AMR Z I

[AMR 23% | # 6.3+1.5 H

L7 11 41

D7 B

41 - 45.2+10

Fi
Al D>
AMR FE ¥
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“C“@,ﬂﬁf'ﬁﬁ :

7.14#5.7 H
59 AMR3 i DR 375mg/m*x2 (7 | QWRFEOEN 2L BB 2 | il L,

H4) .MP S/ 2x3, | BAs L 7=,

D45 % r-ATGx4, PP @RHIC X v Scr A% 2.6mg/dL 7>

@43 % @R 375mg/m*x3 (7 | & 1.7mg/dL (29 L=, 2 B A

@58 7% Hfg), MP /3L % DOERT, NI % D

(500mg) x3, Banff grade 1B o it 5 Jis % 58

B b OKT3x8 7

AMR % 8.% | @R 375mg/m®x4, @RI L, Ser 13 9.9 mg/dL

T ORI IVIG (2g/kg) 76 1.4 mgldL (24 L7z,

D963 H

@414 H#%

@10 H

60 AMR3 i ROMEMEITFHE | 15K 10 A UMD &6 CE#EE | il L,

2L, PMET LT 72, 15% %D ABO

Banff grade Il PUARAT 13 1:128-1:2048 £,
ff H 2R TZIREZRBD, SPX 21T\,

AMR %3 8L | CS, PP, IVIG T IZRENMIE LT,

L7z 4Bl (1g/kg) . ATG

=R

Pl

HF i - EH 40

BAED D

AMR Bl %

TOHM 2

LA

61 2 14 R 375mg/m?3Ex2, | OR HEIC X BRBEE L E | Of#iz L,
D52 #% B - | MP, PPx6 <., B8 » Akl
CMR @R375mg/m?x2, MP | Scr300umol/L. JR#& [ 6g/day £ | @9 1 » H#%
@55 ik Lo (10mg/kg/Hx3 H). | THEAk, eculizumab TIEH L 7= W2 4 A OF R Rk
AMR PPx6 N, B 1L A% IIRENTICE | ISP o =EiE

7, T I & S IE L
B @R k. BHEHEIL Ser etz BREM
AMR 3¢5 % 100pmol/L BLF & % 5E L7z, 158 T BN % e
TOHM EILEDBRRIC L Y REMmE | 47L, 2vbe
®5 » H B2 T L2 & T, Serd | =L T&E TV
@4 » H LF L7228, 250pumol/L LLF THE | %,
BLTW5,

62 aAMR?2 R 375mg/m?x2 OBAE, Scrl.2mg/dL Z#ERF L. | OREYLE O R H
D49 w% B Ccr 90mL/min, A RIZB DO 722> | XD LMo
@34 5% Lot i 27, 7o

A7uaAf REeE @3BifE, Scr1.27mg/dL, Cer
B b 1500mg. PP. IVIG | 70mL/min, % HJRI% 300mg/24h | @Fl#k7e L,
AMR ZE 8l % 2g/kg. eculizumab LV IKETH -,
TOHMH 600mg
O7H
@9 H
63 R £/} aAMR | DR 375mg/m?x1, O3 » AtRICERE®R L., MikEN | fifkiz L.
2 1) MPx3, ATGx10, IR -T2,
PPx5, IVIG (2g/kg). | @Scr 1.87mg/dL (27 L 7=,
[AMR 23% | Tac 75 EVL IZZ
HL-8plo | &,
s @R 375mg/m?x1,

FEliy . S 47
% (FaPH -
28-60 7%)

MPx3, PPx6.
(2g/kg)

IVIG
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64 2 141 DR 375mg/m?x1, OFRANE JE FEM ML E O CadHE | OIREHRIC
D23 & Bt PP. BOR (1.3 R A2 RERIKEMIMA © | Grade 2 O & I
@41 w& &t mg/m?x4) . MP Cad kBN Lz, RO DFREBLL, IRKE
@1 EBIRE : DSA L-ULNBEEIZWA L, Ser | 2»5 1 % A Tl
Bt o R 375mg/m?x1, % 1.36mg/dL icekFE L7, RIE6 | 1B LT,
AMR 38l & PP. BOR (1.3 » A%, DSAIXEM T, Scr %2 | @18 H ® AMR
TOHR mg/m?®x4) EL TV, B DBRIT
D13 A 2 Bl BB @DSA 1T M HBIELL T &£ T Grade 2 D& 1fi.
®13 H. 102 | R 375mg/m?x1, AooSer b L7z, DSAIXIEFE | 2SI L. 1HEH
H PP. BOR (1.3 %2y AL EBRETE R0 oz, | THRHIELE, F
mg/m?x4) AE 102 A% DSAEA VU Nw Y | 72, Gradel D F
KU/, BERE L, 2EH | #, l&H, grade 2
DIRFE 2 » A1%I1212 DSA T | O RN iR
P, Ser b 1.00mg/dL ThHo | BB D LN, 1
7 B H o AMR#% 5
» A, Bfn
TR G S0 T i
Bixlgshi
Nz,
65 AMR?2 i DR 500mgx1, PP, 2 & B ITIRFRZICEIE LT, 21 & RIBH3
D59 % LMk IVIG, OKT3 (5mgx5 % (D031 » A
@52 & &k AR D%, 2.5mgx4 t#%.@33 » At%)
A ). MP (250mg/ =2 —F A
BAED D A x2) T A 9% % FEAE
AMR %#81% | @R 500mgx1, PP, L7z,
T o HH IVIG, MP (500mg/
D72 W[ A x3)
OEN!
66 cAMR?2 5 DR 375mg/m?/ix2, | OB BEHAEITELL, 35 A% | Bl L,
D62 7% H IVIG 2g/kg/iH x3 (AR M) 72 B AT I R - 72,
@49 7% 5 @R 375mg/m?x1, OB BHEEITERL, 115 A
MP. IVIG 2g/kg/3 # | &L EMT 2B L 7=,
BN )
AMR Bl %
TOHIR
D44
@5
67 AMR1 i R 375mg/m?x1 TRE% S DSAIIFEL TV LM Lo
63 % 5k 23, crossmatch (X[EMETH Y | I
i BT B (S LT, TRE %
B 5 MP (A7 aA R UV | & SeridZBE LTy, KEET
AMR 3¢5 % ) 500mgx3.PPx4, | 2.Amg/dL TH->7=, T DHK»
TOHM 26 | IVIG (PP#ZICEKS, | AR TRERIIHEML, WK1
F PP3 [FIH £ Tix ERIIIEAIZ VT F =i
100mg/kg, 4 [EHIX |25 THh -7,
500mg/kg)
68 AMREEV 141 | R500mgx2 (%D | Bl 12 HZICART TR | B39 5 A% D

31 gk

BhED B
AMR &8l %
TOM : 12
H. 3% A

PP #. 3 % H#).
PPx4

Maps & 2 LIBIRZIT > 12 )
EEE9, Bl 21 B ICH AR
TAT A FEHMED AMR & 5
W, RZERE L, BHEREITES
MCEEE L, Bl 5 % ICBRE L
7= (Cer 27ml/min/1.73m?) . &4 3
» A% GREE S 2 5 Hi%) &%
BEREIZZE L TWER, BER
EReH LI, BAE39 » AR OB
ZLHARE TR, Scr 1.84mg/dL
Ccer 56ml/min/1.73m?> T&b - 7=,

BEWMET
R, JYLIE I3
Do T,
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69 aAMR1 i ROMIE - HEIXFE | B 7 BRICEREZFEM. Cr & | itk L,
e L, HERO, REGLIREEIT D,
B 1 » A% O ScrfEIx
OFH 1.7mg/dL, L2>L. 35 » A#IC
PP, IVIG BHE ML o T,
70 aAMR (Banff | R O HE - HEIZFEE | REZEFOWBEICL Y BKLKOVE | EROEBIR
) 1% e L, {EEMICEE LI G2 2 Atk | oary ra—L
45 5% 5 1% HEEAEL O CridZEL TV | ®=H, ACEI &
il (Scr 220pmol/L) ARB % # 5 L
B B IVIG (2g/kg) . PPx5, Too W2 1 A
AMR 3 8l & 1% JHlAl O AZA . I )E K OV
TOHM 9 | Z MMF 1A HE, MEREIT T E S
e Y
71 aAMR1 % R 500mgx1 REBEDZIRVBBO LN WEL | 1EH OB
46 7% 21k Rnot, D%, PP EIVIG | 5 3 AKICRE
il HREEZERL.ZROE FEFEL | MYEZR O
B S PPx4 T2 MR CMENT & Eh, BB | 720, HE AR
AMR FEHl £ M6 3 HCREEPEIZLDF Lz, BLAEWE
ToOHM ;10 ABt, Bhl 50 H &I RYEH &Y | 1RHEIC K 0 gy
H N, BHERIXEE L, B A M | EIXEE,
RBHT O MBI W TE LT IR
TiRPE L 7=,
A 10 » ARFS T, EL
T-REREEIIREL Tz,
72 aAMR1 # R 375mg/m?x1 (B4l | PP R OXAT m A R oL 2 EEE | R#5 3%
54 5% & 1 12 % H) FhaT 2 2 & e < SEMEIRE | ICRE, BRI
EEETICHERENTE T, Zeny ., T
B i BEIN %
AMR 3 F CMV ~R) v/ 7o, ML o~ b
TOWRM 11 | 77U >x2 (BhE 11 » sk B3
» H A %) IZix-& v L7
N R R AR N
B— T
7=. Mo =
B o — & — )
5 AP/
K OV i B 15
0 H T ARk
iR,
73 R{# /] aAMR1 | R 375mg/m?x2 (4l | aAMR & ZWr S L7 760 % 2 4l T | aAMR & 27 &
i 23 A&, 37 H%). HRYE AHRIC K D B 2 BEfL | 727810 5 &,
PPx5 L., BITICKE 72, 5 BIIXEHERE | 2B TH A b A
[aAMR 73 % NEE L7z, LEROBREET A A AR
BLET7HO FOBHBAERIT. ThEh | REEZRI L,
s 100%. 70% T&H - 7=, W raen
El Y 47 D5 Ccla#E,
I3
BHE3H. &
P 4 45
74 AMR1 R 375mg/m¥/# x4 (% | AMR @ JkfEIC L Y . PP, OKT3, | RIZ & A #ivERd
50 % 2 1 i 21 H#%) CPA CIRE L7 R B | EHEMHITR D2
W21 HBBICRZHE LT, B | volz, E1-.
BN S 25 HZIZBWT AMR 23fflfie L | ML VY 1 L
AMR 3¢5l % TWVWDIRBEEZRB O TN, BRE 1| AEREITRD
ToHIM : 18 BHAPE 6 5 AT TCI, & | ot
% A O C4d 1T LTz, Bhi9 » H#IZ

BTG 1gG
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TIEECTH -
7,

Wi 58

caAMR, AMEHIARBERIERR S ; ACEl, T o P4 T v o B MEEFRIEER ; ACR, 2
MM RS - AHR, AR MEEHERS ; AMR, HiEBERERES ; ARB, 7o o4 T
SN ; ATG, FUlafMiia 7 =7 YU v AVR, 2MEMEHEANS ; AZA, 7 FA 7Y
¥ ; BOR, A7 Y I7 ; cAMR, EMHUABEBIEMKS ; Cer, 7 LT F=0 27077
A, CMV, A4 hAFa AR ;CPA, Y7 uKRATZ77IRK;Cr, L T7F=r;CS, ai
FazxFuAf F;CyA, 7 1 ARV v ;DSA, FF—HEMNHAK;, EVL, =<V L X ;GFR,
SRERRIE A, IVIG, WiERE /a7 Y MMF, 33 7=/ —LBE7=F/L; MP, AF
NTF L R=Ymy; OKT3, ArEF7-CD3;PDN, 'L R=Y o ; PP, MAEATH ; PSL, 7
LR=yuayry;R, VYXx¥~7,; r-rATG, UHXpMIRMIas a2~V ; Ser, miFs L7 F
= ; SPx, Mg ; Tac, ¥ 7 12U AR ; VR, IM& LIS,

< HARIZIUT D iR AR >
HARTIN S iz /bR RO O 7R R ARFER 13 722 0,

[ & 75 B EAER ]

/N

BT AR L,

LT, 25 L LTHRAT —F 23R,

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> % W% SCRik-75)

2003 £/~ 5 2010 4 £ TlIZAMEMEEELSOS (LU, AVR) &2 S v7z 28 5l 2 %t
S, BEFEL O AVR O FHICOW TR L7,

FEMERIEL, BCAFAT L R=Yny, 7 ARY o7 m ) LA,
KLY MMF ZfE /L, %A‘%ﬂﬁf‘ﬂ*‘/v FIOT KRR Y XU T RS Lf:o é*"

Z £ L. Banff 2009 23 JH1C BB L. AVR I B SO B RE PR ML S %12 &
PZWr L7z, £7-. C4d a:%.;% Banff 2007 (2 53 = 3Afi L 7=, #T HLA 51K Luminex
15 TRHME L 7=,

28 15l > AVR Z Wi o 75 2 AVR AR IO JR B &L . AR O BT HLA FLiE ok
REICOWTLLTFIZRT, VYo~ 13 vl ORER 2 Fl. v2 ® 36, v3 D 1 Iz #7E
L7,

iE 51 5% 28 i

L= b

AR (SF-15) 46.8 ;% (#iPH : 23~69 %)
PERI] TR 17 /11 1

K —

gt e R 4Rl (B2 2) 56.9 ik (#iPH : 38~67 %)
PERI Bt 15 f51/13 41

FAE R 1 (5172 [5] 25 f4i/3 $l
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ABO 4 /ABO R 4&/ABO ERIA TS 14 51110 5/4 13

A RS AT R T A 27 /1 Bl

HLA-AB X 2~ v F (SEH) 2.00 (#ilH : 0~4)
HLA-DR X 2~ v F (SEH)) 1.14 (FEPH : 0~2)

G P B

Zrm ) AR ARY 27 Bi/1 B

MMF 28 31

Ry Fo~<T )Y Fv~T 14 151110
B2k oMM (hhfm) 52.0 H (%ipH 9~454 1)
TV Y — RNERIT e b a— AR 23 /5 Bl

Mgz v7rF=r (HifE) 2.23mg/dL (#iBH 1.08~5.95mg/dL)
PREE H

\ 12 f5l/6 1710 451
(T4 v T AT 4 v 7 LR B R E)

Banff oA a7

v0/v1/v2/v3 0/18/8/2
i0/i1/i2/i3 3/11/10/4
t0/t1/t2/t3 13/5/8/2
g0/gl/g2/g3 11/10/2/4
ptcO/ptcl/ptc2/ptc3 3/9/15/1
C4d0/C4d1/C4d2/C4d3 16/0/5/7

T HLA ik
p 10 1 (36%)
[ Rk 18 #i (64%)
H1 HLA Class | 9 {3l
HL HLA Class Il 3 13l
$L HLA Class | 2 't HLA Class 1 6 15

U R — R AP HLA HUiR
P 4 17 % (61%)
B 14 11 %1 (39%)
HT HLA Class | 5 {41
HT HLA Class 11 5 {41
Pt HLA Class | & Ot HLA Class Il 1 4

AVR DR I%, 28 i 19 51 (vl A3 11 41718 B, v2 X TN v3 23 8 /10 i) N AT 1
A F‘?ﬁ&#ﬁf‘z}b@ LwEF7 CD3, IVIg, DSG, XIZV Y X ~T7DFEE, HHWN
MAEARHANFEN S i, VY FT~71T vl OFER 2 61, v2 D 3 4], v3 D 1 FlCE:
Yﬂiéﬂ?‘:o
P SO TR (2 28 BilH 20 Bl CRESREANEIE L, 28 Bl 26 Il CTHRAH B 23 HEHE
Tz, 2B CHREMZRD, 1BIIEBK VAV ABIEIZ LY 1BIZAT a A KUV R
T ALY DA R OMBEZHN K DB EIT > 7228 AVR I LD B BEM & 72 o 72,
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BK VA VABKIED LB ) Y F v~ RN FHESN TV, VY X~ T 2FELE 6
Bl AVR Wi L IREZOME 7 LT F = 2B LR 72 V7 F =0 RN L
TFEREITAG, EML-AFIX2HTHo T,

28 {5l & FIRF I O AVR ZfED R WBEBE A i Lo/ R, B AFERIL. 2207
N— TR CHEZIT - 72 (p=0.561), £7=, BAEERITDOTHNIC AVR 2B D12 EH
TARRTH M, AEEITRD Mo 72 (p=0.359),

XICH-GCP LD AKFRERICOWTIX, TOERLEHT DI &,

(2) Peer-reviewed journal DR, A & « 7 F U v R EDOHE IRV

B EAEICHH I N TRV AL « TF U A 28RITHONT, LLFICRT,

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. ({3 FLME SCHK-76)

Medline, ISI Web of Science, Cochrane Central Register, } U* Dissertation Abstracts (Z
1969 25 2010 £ F Clfg# S = Ck2» 5. TAMR (antibody mediated rejection, X
% humoral rejection) | & O TRTX (rituximab, XIZ anti CD20) | 2 X YV M58 7= 3k
[ZOWT, AR L BN DV TR S AL 72 A7 AR 6 . M UM% 5 (R AYRAER
49 (R 1), AEHEGIE 249 2 2R L7,

1 BIRS 7ol

EH NERE | THA | FMEE REBI % | BLEIR ()
Becker [16] 2004 il 7 B Y R A AR I T 27 24
Faguer [17] 2007 il 7 B Y B Al Ak 8 | 8 10
R I e
Steinmetz [18] 2007 ®%IFHAY, | BAaALYE, 7 L | 16 3
b TF=r, KR
Bett [19] 2008 %78 JVLTF=v 9 46
Zarkhin [20] 2008 AT, | B ARG Y8, B4 | 20 12
beg, JNIR | E WL AR
DSA
Mulley [21] 2009 AT 1Y B fifatkig, 7 L |7 21
TF=r
Kaposztaz [22] 2009 BITHR) . | BAEE WM, B | 54 24
b RE. M, 7 LT
F=
Ferrero [23] 2010 AR, |2 v T F= 8 10
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g
Hurley [24] 2010 AT 7 Y EAEEMIML, 7 L | 36 24
TF=r
Scemla [28] 2010 % J7 B R A 1T 64 25

VY& v~7 L OMOIENR %2 2T e PR AR RS 2 63 L I 87 O A9 %
e L7ewi R, Ao A4 v Xt (OR), ROBEEMRET MIZ L 24 v XHOFMEHE

EMIIULTOR2DOmBY Thot-, £7-.

1.43-591) TH o7,

T U LNHERETAOL v ZHT 2.91 (95%Cl

#2 BRBROA Y X EFEENRETNVICE DA v XL OFEHEEHE
Study [ref] OR 95% CI p value
Hurley [24] 073 011 477 0.74
Zarkhin [20] 1.00 011 895 1.00
Ferrero [23] 1.00 004 2455 1.00
Scemla [28] 155 035 683 0.57
Mulley [21] 178 021 1477 0.59 =
Faguer [17] 278 037 21.03 0.32 ]
Steinmetz [ 18] 340 0.2 96.70 0.47 ®
Bett [19] 400 056 28.40 0.17 L
Kaposztaz [22] 496 120 2057 0.03 ——
Becker [16] 1936 490 76.44 0.00 ——
Total (fixed effects) 316 175 5.0 0.00 E =
(n=249)

JEYLE X, 6 WMICBWTHE ST,

0.1 1 10
Favors alternative Favors rituximab

VY R=T7 L ZOMOIRRAE L 3 #IZ

BWT, BPREDORIME O ERITEHE SR oTc, ZOMD 3H|IZIH T, 11 42

7O EE R YYE (BK 7 A L ABERBE 5 #, IBUmEMEST 3 v 7 2 f,

B RBZ5 A Ry oD LIS 2% |

BBk

i g% . HRIRHE . KON CMV HURIMLAES 1 #1) 2 Shiz (& 3),

15T CMV Ll M & O BK 7 A b AR RED HFFE 35880 6 L7z,

3 Wi SN RYLE

¥ EGIEL | EUYIE
Mulley [21] |7 CMV HJEUMHE & OF BK ™7 A L A8 SE (n=1) .
iz (n=1), #IREZ (n=1)
Faguer [17] 8 BK 7 A /L ARIE (n=3), WIMIEMET 3 v 7
(n=2), BEHRBX (n=1). MEEHETEFO K%
(n=1)
Steinmetz [18] | 16 BK 7 A )L ZB5E (n=1)
Zarkhin [20] | 20 Uk U TRIGIERE L Il LT, RBLRICE
ERDIE Mo T,
Kaposztaz 54 UY X o~ 7 RIGFEEL iR LT, HBIR|ZE
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[22] ZRD IR o T,

Scemla [28] 64 Uy F v~ 7 RIGEE & B L T, BBIRIIE
BRSO oT,

KAB «TF IV ADOERICED, UYFT~T71T AMR IZHTDIBEEREDO 15
THHN, VX~ THEAROREROREMIZETIRNOE SR H H L &2
WMT D ENEETH D, BBHEREOHUAREREERISICHT 2 ) Y F v~ 7 H 51T,
BHEBEOTFHREZBGET D BRI, £, BYYEDOFRKBL G, 3 DD KHBHER
DW|ENCIEEIRF-OMBE LK THY , BEERAEFLRIT-KICHREIND BK
VANVABIETH -1z, 7ok, HERAR, REIFELEHGRER, KBGO 2 2632
AT G LA ERER O 2 12 K 0 I E 2 A& R 7 3 BATE T D TREMED N B 0 | RH D 2h R FEBL
RLEHMOBHEBOAEZE L OEGFRIZOVTHRMN SN D ATEERD D,

FUH STV 2% 3R

16

17

18

19

20

21

22

23

24

28

Becker YT, Becker BN, Pirsch JD, Sollinger HW. Rituximab as treatment for refractory
kidney transplant rejection. Am J Transplant. 2004; 4: 996-1001, %A ik-25

Faguer S, Kamar N, Guilbeaud-Frugier C, et al. Rituximab therapy for acute humoral
rejection after kidney transplantation. Transplantation. 2007; 83(9): 1277-1280. % Xii-8
Steinmetz OM, Lange-Hiisken F, Turner JE, et al. Rituximab removes intrarenal B cell
clusters in patients with renal vascular allograft rejection. Transplantation. 2007; 84(7):
840-850, %A LHk-53

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. &%t Lik-17
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. ®*%
7 3Ciik-19

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, fFLhtLik-24

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. f#ufiLik-28

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#
S iik-63

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.

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.

52




Transplantation. 2010; 90(11): 1180-1184, &% Lfiik-78

2) 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. =%
fig S k=79

MEDLINE, EMBASE, the Cochrane Register of Controlled Trials, } O 2010 47~ 5 2011
HEETOREEE CKEBHASHES) 12250 T, AMR IBED LB, JEFIERBIIZE.,
JEGIHE 2 EE L, FMFR LB URARXITEBMHREIZOWTHER L, 7 —F X—
A DR TIL, MR & 2 2B e 28 L. AMR IZE# O Banff 0 HIC KD & &
L 7z, Vascular rejection /X AMR & L CTH\ . kidney XIE renal transplantation & & o+
T. Graftrejection, antibody-mediated rejection, humoral rejection, and vascular rejection %
TH AT — KK MeSH EFHl CTHRE Lz, /NREHE K ORI T 5 Wi
EBRAN LT, 2 B OFEZFNMNL L CEA CMELER L., R R IMELERL I,
ERY A R B HER LTc, XERTITARIC L 2 WEEBEZE R R L nHEE L, FREFT
X AMR AR S TR Y & o Banff 03I L 2 B RO ZL DS & 5 S & IS =T
Zliled & Lic, SREOHIRIIRT RN oTc, 2 A THEZRR L., BIREEICEHT S
SRSy DIV Te 5 B TR L0 g U Te, JEBISERMEIE K OYEBI#H & 1L AMR 1R
OMMZ MR T 2HEMTHRRA L, MY LE&EREN AT Ly Ry— 2 HWTT —
HrERME L, WY OV R KOGERDOEIZ DWW TIX Cochrane Collaboration’s tool for
assessing bias Z fl\ TEEfli L 7. GRADE system Z T, KIBEDOHAIMEZFERT 5
WD 7 v—RErLle, 707 MuEBRBRIC L 27— 2035 55612 High & L, 3
T U MU O T — 2 OB OEA T Low, H—7 — AREBR, EFIEREIE ITE
FlRE D DOEEIT very low & Lz, LD 7 L— R~OBITIX. () ARMEDOFE RN
REWHE, HEKFENRO N L2546, (i) £TOT 7 v RSER F I3 O Y
DN FEDOFMIZ BN TREEEE B DO DG A T T, £72. FALO T L— R~OBITIX,
(i) RBOBEICEHEKRRGIRLSH 2546, (i) EERPE, (i) EMEMESSHETE. (iv)
T BARIEMEXT D, (v) SN T AORREERE VWAL L, T L—TF ¢
YUUIMSE LTS E BTV, BERA DN L5 A ITIE R E A L0 Rk LT,

UV H<TICONT, BRI O 2 %) (31, 32). 3ET & LA OIE G5 B 725
37k (2 ¥k EF) (33, 34, 36), BT 1#H (FEE) (37) HkiEsh, = ¢
FLUALNLOFERANTIE TLow] LR Thot-, 6 P 4 TY VIR~
BT 2027 4y FRRBOLIL, ARMED 7 L— RiX very low ToH o753,
Hychko HI2 X2V AT ~T 4 v 7 bEa—fRICESE (38), MEDOHLDAKRTHY
BYULER IR MEICR 5TV D25, Low ~DF RIF 2 HEf L T2,

SIS LT 5 3k
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. % fi k28

32. Lefaucheur C, Nochy D, Andrade J, et al. Comparison of combination
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Plasmapheresis/IVIg/anti-CD20 versus high-dose 1VIg in the treatment of
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ATIIBHE1IFEHRETHY .,
VRS

(B J 5 B (boxed warning) (2

B4 5 £ 5ERY 72 infusion reaction 28 & £ 5, & 5l

I N _ SE )~
by 3]
NVe Jia

Lo TN D,

BN O EE

THILETEHARETHD, HE fotﬂif%ﬁm%%&iéﬂfb\é

& H D AMR {55 O 1E F #% F

EFHREICLVE =X —T XL ERH DL, ZTOMOKYIELE BT DY
U Y ARERIIAEY 7 F OB EEHER L R )
X, #IEEE 5% 30 4y ~120 4y D R %
W7 RN 72 RO E AH
LY AL I E O SR Y e o Y

mg/m? x 2-5 doses
or 500 mg/m?
singledose

i. v. infusion

memory B cells

(fevers, rigors, pain
at infusion site, etc.)
Infection including

dose of 375 mg/m?

in patient with
1.73 m?)"°

Medications Target Major adverse drug Costs Comments
reactions
Rituximab 375 Pre, mature, Infusion reaction $5200 (as single Premedicate with

acetaminophen and

antihistamine,
steroids

JC virus-induced
progressive
multifocal

leukoencephalopathy

Slow infusion may
result in less
infusion reactions
PCP and anti
herpetic viral
prophylaxis for up
to 12 mo

BT AMR 159 258 & 72 RBRGE R

Study design

Treatment regimen

Outcome

Pilot study of 8 AMR patients®®

Rituximab 375 mg/m?/week for 3-
5doses

75% graft survival at 10-mo FIU;
50% infectious complication

Pilot study of 7 AMR patients*

PP and IVIG 100 mg/kg/day for 3
days, then 3 times/ week for 2- 4
wks, then ritu ximab 500 mg/m2 X
1if ongoing AMR at wk 4

100% graft survival at 21-mo FIU

Retrospec tive study of 12 AMR
patients compared with historic
control (IVIG)*

pp and IVIG 100 mg/kg x 4 doses,
then IVIG 2 g/kg every 3 wks x 4
doses and rituximab 375
mg/m?/week x 2 doses

Graft survival (92% vs 50%)

Retroospective study of 54 AMR
patients compared with his toric
control (PP and IVI G)*?

Rituximab 500 mg/m? pp and
IVIG 500 mg/kg pRN 1gG
deficiency

Graft survival (90% vs 60%)

Retroospective controll ed study
of 10patients in bortezomib arm
compared with historical control
(rituximab, PP', IV1G, steroid
pulse)*®

Bortezomib 1.3 mg/m? IV days 1,
4,8,11,PP x6, IVIG 30 g,
methylprednisolone 500 mg IV x
3 doses

Graft survival (60% vs 11%)
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EIEPUARB AR SR E W S LA B 5k ECHEMB OB TH D03,
REIa T L VYR~ TOHBIEN AR TH H[86-88] fERIT—EH L TEL T,
EATHORBIZIARARTH D, 7aTT7 V—LHEHTT R EF—2 22X 7T X<l
FHETHRALT Y I THEMBRICLY . R —FrROPEREZ D LB MO B E
ZHT D RADITHON[89]. BAEE 1 ED 3ED 4 FlEIRR LI, PR KOEE
BRAFBRERIIRD LD o7, F, B0 3 HITE W TR LS IC3E L TRLT
VX T HGUIRENMT O, R KB O % s LR B R Tk, Stk MEMERE N
GEN[O]. VYFT~TE LKL, AT Y 7% 3 HEC 4 HEE, &S5RI
MAEAZ B EAT > 72, PURM ORI, Yo BE CIHFICEETH Y, LBk % £l
T 5 HERARILZ RE Lo, thoRBROBEIEIIEITIH Y . 20 FlIZB W T, 1RO 7
U7 F = ED 3mgldL Kl O BE TRHENRD B [91], KA Y 0% 5 i #2505k
2B T, HURBI R R s 23R 0 7= 10 i, RT3 7 (1.3mg/m?, dayl. 4. 8,
1D%1%47ﬂk\UV%V77WMM%lﬁﬁﬁbkﬁE%ﬁ%9W%%@bkwﬂ
2 CmAEALE (6E), IVIG (30g) #H& 5 L7, ABMR BFIZIZATF LT L R=Yn
v (3x500mg) A G- Lz, 16% 18 » At OEZFRIL, AT I 772 10 Fd 6 fi,
)/%/77#9m¢1m_mw5h(pmm\W% IRV T VI T THRELIZRE
TRIFTHT2. RLT Y I TOEIMEEI OV THRFTLIELRBBRALETH D,

Table 4
Experiences in the treatment or chronic antibody mediated rejection.
Author N PF IVIg RTX BZM Result
Billing et al. 6 No 1 gkg 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* 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 each  (>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 cach  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 g 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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Uk~ 7EF A 78 CD20 (F1 B M) €/ 7 o —F R T, U o EiTx
T 5KBE FDAINHXZ T TW5S, CD20 HfIZ R Mo B Ml 7 Vv TRBLT 58, 7
T A HBIZIZRBL L TWewy, Uy X~ 7 Or 8L CD20 IZfEA L, MRk F
PERAIRAE EEH . PUR KRR S EERAR T A h— 2 2HE 35, B
Ml 255 L, Frlcf9IC RKIg M B Mija 2 A ¥ = & 5 [32,33], Genberg & BB A2
VR Ta L ARG LIcBROFE)F ARG L. BMOSIERER T2, R T 1~2
HCHRET LI 2R LT, BMIR~OERIZEMICOZY, 1 FTRIEE T, 244F%
THAEYE LT 72[34].

PURBIE B E M SOSIZ U Y F v~ T Ml S 7o e g ot g, HER R RS & %
BL72T1HICY xR v~ 7% LIEEEL CIEi L7z, 3601 CRE 2B L2, &Y
DBHEEFEREIL B 4F T - 72[35], Kaposztas Hid. HUikBIEAIEHE S 2 38 5L L 72 54
Bz 2 5O T NV—TIZn T B IFHRBRZAR L, Z7v—7 A (n=26) [T H#
VYR T TIHRFEL, Z—7 BIXMEARLELD H TIHE Lo, MiE 1gG L~/ DX
WHEEICIE, /a7 ) v E RS L, 2 FBAEERIIV YU THTHEICRY
Td - 72[36].

Fiz. FOMOIEFERBHFENITOIL, 4 RITBWTY Y X2~ 712 K D MEIER L
K OYAMR ~OE A HRE SN TN D, WTFHORER G IEBIE D72 <. AMR 2B AL 1
MAFERETHY, VYFI TN IVIG, MPFELME O T oA NI TV, 7
. Pescovitz HOHETIX, DEHITIEHANY VX~ 7 HMT PRA 23D Lo
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Cedars-Sinai Medical Center 23\ CHEE RSN AMR (X L CIIEAZ# AT o7
[20], G AMR DY 227 7 7 7 Z —|ZRHET 2 BHEREE AL BB L, SuEEERN O

(C4d+) EIREPT R (MUNELERO BYERMAE #E) 2ROBEICOVWT, AT R
AR, IVIG KUY F <7 THEL, ZOXMNZEEITHTLIRIEBERIL, FLAED
AMR DEEIZ 53 Th > 7z, & 0 BELREKARH 2 R L2 B I8 L Tl Az 52
fitc. IVIG KON Y F o~ T7aE Lic, BEERITRIL., Bk SEH2BHEORE,
OE APED CAd TEHE . DSA Bt K O AE Z £ 5 JRIE K OV TR ERIBE D RIE & LTz,
B, Sl BHEEEREAR2OREBIT, ERnEIERG O EBE B E 72 5,

Ak AMRIZHT 5 MAEZHLUIVIGI D > F v~ TI5 vs. IVIG BT %
BEHFFRIC L . APEPURBIE AR SS9 5, IVIG, MmEssH#, K OWi CD20
(VY xv~7) OFRBEZ, IVIG BAEE & bk L, B3R %2 7~ L72[23]. 2000 4
235 2003 AR IZ A IVIG TR S vz 12 6l (group 1) & 2004 4E 7> 5 2005 4F (2 1 i
TN Z T IVIG K OWT CD20 HiikiC & » TR S 7= 12 5l (group 2) % kb L 7=,
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BSOS DIRFEZ 4T -T2 54 Bl & xR & L% FHRMRRICL Y VY X v~ T D%
BERE L[4, IV —F A Y X~ 7 L MAERHIC L DR EIT 72264 & L,
IN—T BRIV Y XTI EEERVIRELRBO L ZITo7- 28 filE L1z, 7=, Mk
IgG ML WERE 1L IVIG N5 SNz, 2EBOBREBAELERIT, VYR ~72%KEL
THECTHBICRITH -7 (90% vs. 60%), 22D 7N —T7HT, £ OBENEZRET
D= Lroslen, WROEZIIYXF U TIZLHELEDOTHD,
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yYxvw7 A TAE h-~v 7 ZAHCD20 HLiIK

VY d v~ 71, BHMIEO CD20 3 75 E L A 78 E h-~ DU AHKRTH Y |
CD20 IZH5E 5. Koo Bz sE s, VYo ~71F B MatEIER %
Uy REROEERMEES ) V~F I LTEBINTN D,

<% >

AT aA FEPIEEHEKISICE W T, B#ildo s 72 2% —nBHEICRED biv, Bl
R RE D EALICBIE L TV D ATREMEDN & 5 [51,62], 1F & A EOHE TIIHEDEZ 7V
— BRI TN D0, MR MEHURBLERIE S, D WIEAT 1A FE
PEFEAGE RS U Y o~ 7 N 2" L (ATG K OV T I A #a TR 358D S 72
BATYH), BHEED B 7 A% —3ERE STV 72[53-56],

< >

VYo~ T7OREIZRIVBHILY A M UA CBEERRARDOND, VY F T~
TEGIZE 0 BHIE O B MKENED DL DA, BPEEOFKE Y RV XRENTH D
[47,61,62], &M ERIBUDIE D FEBLNFE D H 4T 5 [63].

BRI TREERHINTWAE 7 r—F A Hk (VYXx <)
‘ Area of application \ Origin \ Target and \ Dosing regimen | Main side ’
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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 Pediatric dosing
therapy 375 mg/m?

I STV % 3k
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At AMR DR
BffuAke — UYFi <7 (HCD20 HiK)

U o~ ZI3laEm~— 7 — @ CD20 @i+ 5% A WA TH Y, CD20 X,
HoBMEEDRNT I A~vildzlrsE, TEAEDBMIICHEIL TWVWDH[26], U/ jE
DB ANSEN DD, RITIIBESIFICB O THMEA S, ABO il i 7 i & B il B
BAE OB NEIECTHEH S L TVv 5[27],

e AMRIBIRIZE T DT WU B OHEIZHESE HLA-A2 T U AV ==y I~
U A% RF—& LT CE7BL6 ¥ 7 A~D L ERAEIZ I\ T 28], M E EMEST A2 HUR N
FHL LTz, ¥ U AL CD20 HURIZ X 216 % ., MG EMEFAIIZREA L, A2 YR
FroOEJFENIERE LTz,

WO TORKRBRIL, 2 2O 1y FBERNHLOWE T, ZNEH 8 LD 7 HilC
L BE &N, Faguer HDOFEBRTIZ. U Y ¥~ 7 375mg/m® % 1 & 452 3~5 [A]#%
5 U, FHGEERIE 10 » A% OB A& A 8 il 6 il THEWH B 72 [29], Muller & @
W T, VY ¥ <7 500mg/m® & 1R L, 7 6l4pTAeESEZED (100%) [30].
7 L7 F B 559umol/L 72 & 171pmol/L (2R F Lz, WIEEREICB W T, IR A%
WZEEEN D o7 (241 TDSA KU CAd LA ZRBDRDoT2), HIZ2 DO T, FH
DEFTHEYEEZ RO (A AT A LA HRESE, RV A—~T A LA, &
P N OB R YY), YSEICEE T 50U 27 BNEW 2 &3, Kamer H 0 %E i L 7-
BERMZRIC) Y F U~ TR ET o BT HNET TROLL, FICY YR ~T7 L
gl 7 e 7 Uy (ATG) #OFH L& =ilz@m< e o72[31], BB N T,
VY X~ 7TIREBEHBIEEIENHENT 2 Z ERAME s Tnsd JC A LV RIZEET S
EATYEL BME A EE . B R FIEYE LI X D IFA4) [32].

VYR~ T REENLUABEIEICEHLT 2 >DO®RENH 5, Lefaucheur Hik, VY
¥, MEERHE O IVIG 20 Lz 12 61 & . IVIG O 2 JFE S Eg %R 12 #1250
TR U, BEARE THEB RN 50%01 5 2%tk E L2 L2 ®E L7-[33], LavL,
MERLHE VY F o~ TR ENRTEY, EHL0HRIZED L OFETE -
Too MAEAH L IVIG IZ KV AFERMN 80%ICET H Z & NG ShTE Y [24], MmiEH
EOFRT 220, VXU~ TEOHEREBEL, KVEERDRNSD EE XD,
DSA EfE CIHEIC L VIR T CE R o2 HA 1R, O TFRIRF-TH Y, ML LRI
FREHIZHR W T H R S 72 [34].

BEE TORRKORBRIT, MIELH L IVIGIZE D IRE L7ELAX IR & 54 il B
ZHEL7-RBR T, 54 ICIXY V¥ o~ 7 500mg/m* D 1 [EHE G5 EBEM LTz, VY Fy
~ T EBINTHIE T, 2FEEBERITI0%E o720 (B 60%) ., BT V1
REFTHERET T, SEBMBITICEVWTY YR ~7 O H & A AENE#ET % Z L3
MR INTHATH, MREOMPITIZBARH 5, HiL T, %A RMIC, BEELEA*R
ELTUYFRU~TRFEERLT Y I 7R A B LR IToh, 18 » AR SO A&
FiX, VYR U TIRBEET o125 A1 9 Bl 1 6o B3890 572 [36].

A AMR JBIE7 0 ha— 2 VX <7 2BNTAZ L3, ARAMERREATY
DIEGIEREFIE NS CHRENA T AEBE LT2GE. BEBL DD, 2% AMR (X
WHSHICHEE L, BEBESERT IR0, VY X ~TORITP-< 0 ERBET 5,
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T Yo~ 7 O FICITRYERBTO U 27 13 H 5 [31],

1B AMR O iR

HRMERBE SN TV AIREEIZV YR <7 L IVIG OFHTHD, ZOBHIE
HLA BAERF BT 2B ERIECHERA SN TEY . BEE AJREIC L TV 5 1E0, %%-é
ATZ DSA D %E . 181 AMR F8 8L OB AR R BRIRIE D FEBL T B D 72 D I E AR T
fEH S TW5[52],

18 PR 4 1 BE PR R A B D TR RETE 1L, 2 D DIEBIERBIIRICESERESNTE Y,

DIX/NR 6 BIOWE L #ITEk A 4 GloWE Th 5H[53,54], 2 DD WA THERNSEEL .,
—DOBEHFE T DSA DR TEZRO, T, FiUREFAMROFEES— L ThH D B Minsx
HEFTHZ LT, DSA zn{ﬁ&?w:k%z Sz, 4 BIOWETIX, 4 FIF 16 CTHREHEE
RO, o 3 FITIIBHEBES/EEL C\W\WD, i, B AMRIZEB T DY Y ¥~
TOMREBRAST 27DV OO FE X TWwDH (NCT00476164 |
NCT00565331, NCT00307125), Z Df5ENBFEFI-IL T 5,
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AMRIGRIZE T DY Y X ~7 O (51 CD20 € / 7 v —F /LHER)

< >

UY* o~ ZIEERE IIESEEO 7 L B Ak O B Milao REICHEBE L TV 5D
CD20 HuJF I AP AVICHE & L. CD20 HUilidi&E fmfiT#ifa, pro B i, 1EH 77 X~
SOFIEFRMRITITRBL L T e,

< >

VX~ 7% MH L7 AMR OIRRICET 2918 O ME 23T T Y . Becker H
WCE VRO REIEFERET —# DHRE I NTZ[1L], BEOR TR D eh o 7203,
EHIN AT v PRGNS &2 386, 27 fFilth 22 B EAS # L B U o oS ERBUIAR R
Enfrbontz, VYR U~THRBEGR VLT F = ERBIMICIE T Lz (5.621.0 25
0.95+0.7mg/dL, p<0.001), 5 #l CTHEMa 278D (Bhitk 14~688 H)., 2 £ 0B %,
CHOHUIVIZEDAEFRILBUWTHY , 27 filF 22 Bl THEEEZ RO T,

Montgomery ©1%[12], MAEAZHE & CMV-1g % §f Fl L 72 189 (SR PTME O fi (4 B E Y 46 s
B 20 BHZ DWW T L7722y, BB RIERBO bnkenoic, VY F v <7 1L AMR
DHLWRIFIELE LTAHLETHIN, SORIRHPLETHY | MBERH LT/ ik
IVIG DU Y X ~T7 20 LTS EDORFEDPULETH D,
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antibody-mediated rejection. Pediatr Nephrol. 2010; 25: 2035-2048. % fi iik-91

PLFDOLEEY AMRIZH T HIBEIENZEIN TS, 2B, AMRIZXT 25 V%
~ 7R E L TOTA S H S, WEN R &L TV 7-[58-75].

AMR 5% ik

TRER[14,73] L kL B2 —I2ikS3& UTFTDOLBY AMRIGREIRET 5, &AMk AMR
DIV Ry T7 5772 —|ZBETLBHERTLZREL, JUABEEROEE (C4d+) LIF
BAT R (BUNEALRR O BMEIRMAE ) 28O 7-BF IR LT, AFALT L F=yr v
SOV A EHE IVIG (2g/kg) K OVY Y X~ (375mg/m?. 1 [E) O AT, 2
DRI LY EFRICR L2 B R B9 K OV B PR 2 R 313 & A YD AMR (31
SR T %,
HICHEBREROFSFME LT BREZAERBEHRIEDRET, OV AN D C4d iL75. DSA
BoPE X OVILAR 2 £ O JRABE J OV SR BRIR O SIEFR D 7o A 1Tk L T, Mg #ifk 1c
IVIG L U Y X v~ T %2515 HENKBEORKEETHD, ZORBEEERATLIZ L&
W 2720 Db EERBFIRPFTRIZ, BEEZEOBHRERNERI 2 HEICHERT D 2
EThHD, DSASRERDIERNPHERTERWVWHATH, GRAREICHDEBREITH LT
TR AT 2 2 EREETH L, IWEBNENTZHEICIE, Ral i 72 B
OB DN D, BIESNT-EFICB W TR EE 2 THILEIX., DSA % fFA I HE
REPHE CIR T IR BORT, BMEEET LI THD, THIXEETHY | [EH
B 72 BEAVERIEIZ L U CMX R OYDSA Mtk & 722 Z L IXENTH 5, RlEA B T,
WU FRTLELRLETH Y . AMR 2R B SR Wb RN FIETH H[7,15], -
a3 i, MEEE TR L. AMR IZ% D ME— O IR #E TiEew, o TR
BICET 2 EEN Y~ —IZARIN TV H[18],

im

i M B {4 B R e S

& PEHUR BB AR RS (CAMR) 1X Banff 2007 038 CEF S 7=, CAMR (X P& AR
BT, HiEIZEE SN T-IREEIZ RO, Billing 512Xk 5854 1y FBRIZE W T, CAMR
D 6 B (FEM 10~26 7%) IZ IVIG & VY v~ 7 NG SN[76]. IVIG (1g/kg) % 1
B, 4G L2, VX~ 7 375mg/m? % 1 [EI# 5 L 7-, 20 6 RS 55/ i
B2 Cad DY AN 40%E ThH D | A M Thk % 7R D CD20 B5 M e 121 4 58 6 72
BEF1LFERZIC, 4P CTREEOREMEWELRD T, 18 » ARFRIC 1 I CEEM AR D,
1B TR ZRBO RN T2, DREBOD RS T2 2 BIE. & ERBHREREIE 2780 7,
Fehr 51%[77]. CAMR ® 4 Flizxt L CTIVIG £ VY F v~ TIZ X DREEITV, T OFER
A LT, 4P CHBERBIKRNEELZRD, LHITY VX o~ 7T 2 Mgk % 32
DI, BE Lz, EFIE, SZIERIEN, CAMRIZKHT21ERELTEETHD Z L
oL TW5,

<>

R E LT, #EO®RE T, EHEEoEHRRIS (B MliziE, AMR, CAMR) (x4
HIBRETI Y XU TOHEMENRRO LN TWDE, AFAEERMBIIT, S8 &k T o

b
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LT F o ROBMBOAEEDREL REL TS, IVIG &YX ~7 O MIT
DSA D& T &% OV AMR il T8Z CAMR @(Af%?{fk L CHZETHH[76,77], M KL, TMA
T ML E R OAERE T BRI Z A3 5 2B L 72 AMR ORI ICEZEREE 2 Rz T,
S S EESIE AL I NN Mméfé&tl:;ﬁfit\ FHRHTHD, T—XOEMLY, XV
BN IRFIEDOREN TR E 2 D,
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UYX <737 A=A LY R R OO BflilazfsE s 2 &
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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

transplantation in highly sensitized patients) or reverse acute humoral rejection.?>?® It is

typically administered intravenously at 375mg/m? 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."®

(ZFH)

APETTR B R R HE SOG4 IR MEFERE PO & B L TR AR TH D, Pk
e BB s D T B 72 YRR IR . RZHEST L TN AW, B BRI #E RS S e
HERMG T, MAEASHAIZ L 5 N —HRRAOPURDORE . R OYUIH R F—HUE O ]
DI=H D IVIG KO CD20 HLiik Dt TH 5,

76 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: 2607-2617.
1o 3 LA SCk-19

Harrison’s Principles of Internal Medicine. (42 R fi# Ciik-134)

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 p2331

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

lymphocytes is indicated.
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Gilbert SJ, Weiner DE. National Kidney Foundation’s Primer on Kidney Diseases, Sixth
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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

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

inhibit complement activation (eculizumab) .
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Section XVI1II 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

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 IVIG. Because IVIG is removed by plasma

exchange, a common strategy is to administer 1VIG 100 to 200 mg/kg after each exchange.
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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 IVIG.*® 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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