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WENYIFCTEX D, BBMEOL Y E > b E R —X, ABO MEH &K Oe b A
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HAIZ BT 90% LA B A KRB A Tl p BRI LA REaic—H L
BRWEEbLH D,

ISP BT, Jrii, B GE S & 7 E 5 4 (major histocompatibility
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TR &0 3R S D MRS & PR O R 1T, MHC BinFica—RFSh
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HABECRA0 i S MR SO S T L S B BRI DB HLA 7 T 2 1 LR IE R
R RE D BALICBALR L. WH 2 5ME D56 I IX A B O RE BEAf 12 R 2 2
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- Pre-transplant to suppress panel reactive anti-

HLA antibodies in individuals with high panel

reactive antibody (PRA) levels to human

leukocyte antigens (HLA).

Covered ICD-9 Codes: 996.81
COMPLICATIONS OF TRANSPLANTED
KIDNEY, 996.83 COMPLICATIONS OF
TRANSPLANTED HEART, V42.0 KIDNEY
REPLACED BY TRANSPLANT, V42.1
HEART REPLACED BY TRANSPLANT,
V49.83 AWAITING ORGAN TRANSPLANT
STATUS

- 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/ABQO
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5.2 Modulation with Immunosuppression

A chimeric humanised monoclonal antibody specific
for the B cell surface antigen CD20 (rituximab) has
shown potential in modulating antibody in some
auto-immune diseases (19) and may have a role in
modulating alloantibody. Recently it has been

reported to reduce HLA alloantibody levels in five

of the nine renal patients treated (20). Rituximab

has also been used as part of a protocol including

plasmapheresis, IVIg and splenectomy for

successful pretransplant HLA antibody removal

(21).

7.1 Selected Clinical Studies
7.1.2 Living Donor Transplantation
2. The Mayo Clinic, USA, has reported on patients

transplanted after combinations of 1VIq,

rituximab and plasmapheresis (90-3). In a recent

report, 119 positive crossmatch patients were

compared with 70 negative crossmatch patients.

They found that increasing levels of DSA were

associated with an increased risk for acute AMR,

but not of transplant glomerulopathy, which

developed at a similar rate in patients with low or

high levels of pre-transplant DSA. Death censored

graft survival at 5 years was about 60% in
patients with positive AHG enhanced T cell CDC

crossmatch, and over 90% in those with positive

flow cytometric crossmatches. Patient survival is

not stated.

7.1.3 1Vig
3. The Cedars-Sinai Medical Center, UCLA School
of Medicine, USA, have published their




experience of using 1VIg prior to HLAI
transplantation. (31, 39). Patients received living
donor or deceased donor transplants. In the most
recent report, 76 patients were transplanted with
IVIg 2 g/kg and rituximab. Twenty eight (37%)
experienced acute rejection, and the patient and

graft survival rates at 24 months were 95% and

84% respectively.
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5.3 Intravenous Immunoglobulin (1V1g)

The dosage of IVIg varies quite widely. It has been
administered at 2 g/kg in adults, 500 mg/kg in a
paediatric patient (37) and 500 mg/kg spread over 7
days to cover PP (29). In a report on patients
awaiting cardiac transplantation (34) comparing PP
with IVIg at a dose of 2 g/kg, the two methods
reduced alloantibody (principally to HLA Class 1) to
a similar degree, but PP required more time. A large
series of patients were transplanted across HLA

antibody barriers after receiving IVIg 3g/kg (days 1

and 30), and rituximab (1qg, day 15). The early acute

rejection rate was 37%, and 2 year graft survival
was 84% (39). The consensus is that IVIg used
alone to modulate antibody production should be

administered at a dose of 2 g/kg, at monthly
intervals if more than one dose is required (30-32).
When used either to augment antibody removal by
PP or to restore resistance to infection, doses of
250-500 mg/kg may be used, or 100 mg/kg after
each session of PP (40).

7.1 Selected Clinical Studies

7.1.2 Living Donor Transplantation

1. Removal of HLA antibodies before LDT was first
reported in 2000 by the Johns Hopkins University,
USA, and in a number of publications since then
(3, 35, 86). Alternate day PP (1-1.5 plasma
volumes per session using a centrifugal separator)
and 1VIg (Cytogam®, MedImmune, Gaithersburg,
MD, USA, 100 mg/kg after each session) were




administered. In the initial report there were 18
patients, 8 of whom had positive CDC XM and 10
of whom had negative CDC/positive FC XM.
Immunosuppression was given with tacrolimus,
mycophenolate mofetil, prednisolone and
daclizumab. Post transplant, PP was administered
on days 2, 4, and 6, and augmented according to
antibody screening data. Five patients developed
acute vascular rejection and were treated with
steroids and further PP. Recent reports indicate 62
patients transplanted, with 3 yr graft survival of
86.7% and 3 yr patient survival of 94.4%. The
protocol has become individualised according to

perceived immunological risk, and includes

rituximab (375 mq/m2 body surface area) in

selected patients. Treatment of severe AMR now

includes splenectomy (79) as well as ATG, PP and
IVIg.

A RTA
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3. EENRFITRDENADNTE L « REZEIZOWNWT
(1) EEACLEGABR., EKYERERBREE TR D AR CHR & L TOHRE RN

<XERDOMRIT1E (BRRACHMBIFHISE) | MRA R, Xk - lEFOREH
1 DRI % >

2015 % 6 H 30 H & PubMed.gov ( http://www.ncbi.nlm.nih.gov/pubmed) (2 &
C”HLA”. “kidney”. “transplant”, rituximab”(Z THRZ L., 156 M %= 5 7=, F 7= 5l
(\Z”kidney”, “transplant”, “donor”, ”specific”, “antibody”, rituximab”|Z T L. 149 ¥
AT, T2 b, WEELAAO L, BEREEBIRINTE U E R E . A ORI RER
D 8 . S K ONEN O 20 FILL EOSEFNIZEIT 2 8EE, SUIFEM B ORF 217 -
TW D% HEAEER 27 W, WA OEFIHE 19 A2 TN L, LTFICii#E L7, (BERNOE
Bl s (6 ) ITOWTIX, (5) EENEITIR D AH T O ERIK R K& OV R 8 %=
REIZROH L 72,)

<A BT D IR AR >

1) A7 AR

1. van den Hoogen MWF, Kamburova EG, Baas MC, et al. Rituximab as induction therapy after
renal transplantation: a randomized, double-blind, placebo-controlled study of efficacy and
safety. Am J Transplant. 2015; 15(2): 407-416. %% ft Lik-24
[ICH-GCP #1354k ]

van den Hoogen 5 1. BRHEAE G 31 D AFE OB AFLE DR K V22 Rid
LT, Bk 7 v X 27 T B ARR R EERRBR 21T o 72, 280 4] D Rl N B B AEE
%, A 375 mg/m’* & HEHE G B L 7T B RBHCT v X 2EEIN L7z, PRAfED
85% L. LD JEMILERAN E 41, 2615 CDC 7 = A< v F (complement-dependent cytotoxicity
crossmatch, CDCXM) [aMETdh - 7=, AR TIEL, BRI TIC AT 375 mg/m? 1 L
To RIEOFEIZERMEN Do To Dy, AR 138 il 6 il TEBER G N TS R ol
6 BIOWNIHRIL, #EFOFEFSRICLDHIE 3], £ 5aTORE:ORBEIC X5k 2 ],
BHPICEBICIER N ook 1HTHY | LEFFIRTICT 7 4 7%
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U—RREIR AR LS, MR EE LZ, #5000 BRIl nEcLS b0
Thh., KEFHEOTH (5.1%), 77 EREED S5 H] (3.5%) TROLLE (p=0.57), K
L B ABREIE, B 6 » AR R CARERE L 77 B AL IR L, AERERTIZ
IZH578 L T2 (CD19 Bh Al i $L b Jefid ; 0.6 /uL vs. 141 /uL; p<0.001)., FEAH 6 » H %
Rfp E CICAERIC LD MR S 7o BVEEMBOS T, ARIERET 23 ] (16.7%). 77 &R
BT 306 (21.1%) THh-o7- (p=0.25),

A HIE, BAERZEL 2 [ILL L T PRA>6% D JE I & 5o i m U A 7 SER] (62 1) .
BAEEE 1 [E1722 PRA= 6% DIER] A 0 Z F AU U 2 7 fEf5] (218 #) & L T nlfigt &
Tole, 77 B RBEORZE TR E Y A7 5EF (34 ) 1%, 77 B RBEOMK Y 2 7 JEH (108
Bl REREOE Y 27 ER (28 B]) KOMK Y A 7 fEfF] (110 #) &g L, SdEE
ISR BRNAEEICE -T2 (38.2% vs. 15.7%. 17.9%. 16.4%. p=0.004), = O%hFIE.
A 2 4E1% £ THkRE LT-, S0 U A ZIERI OB T LI &. 77 B REE L b
LT, RIEFET 6 » HUNOAERIZ XV fER S - MRS H BLE MK < 72 5
B 23588 Bz (17.9% vs. 38.2%., p=0.06),

M SOGOIE & A EIMEMEE S TH Y . RERETIX, 77 B RBEL L T
AMR O BLR TR 2 2250 0 bz (2.9% vs. 7.7%, p=0.11),

AR EOEERIIRERE T 7B RBETRIS CTh oz, RIEHED LI THEITHESZE
PE A RME 2 R B LA CAE T L7 A, R0 72 il iE K OVEMEIE IS O R BLSR I I3
BEE o7, B 6 » HEE TOHM T, RERETILZ L— F 2 UL Lo A i ERE
DIE (19.0% vs. 1.4%, p<0.001). 4 FEREEIE (24.3% vs. 2.2%, p<0.001) DFEHLR

NHEIZE»S T,

Vo AA, Zeevi A, Choi J, et al. A phase I/ll placebo-controlled trial of Cl-inhibitor for
prevention of antibody-mediated rejection in HLA sensitized patients. Transplantation. 2015;
99(2): 299-308. 1Lkt Liik-25

Vo 51F. mIEBBRIENICX 42 AMR O FBG & LT CLILEHA| (Berinert) % fif
T 5, BliEg 7 & 2Me 7T ARG PR A I FRFABR 21T > 72, PRASS0% TH Y . F
TR HLR (donor specific antibody, DSA) k., 7o —H% A A R —7 B A~y
7 (flow cytometry crossmatch, FCXM) 5t @ & B AESE 1 20 Bl %k LT, §EaE 7 a
7' U > (intravenous immunoglobulin, IVIG) + 738+ 1M A2 #a (2 K 5 WA 2 B AE 180 H
A2 BAT o 72t . CLELEA (20 WU/kg/[H]) Z4 59 28 (10 ) &7 F &R (10 #1)
W27 2L, Fifidh, KO 7E (2 E6E), &5 %21T-7, CLIEFEAIRED )
WEERHEERORBBUHEE DK > 72 (10% vs. 20%), AT OBHREIREFE (T CL PA5E
FRET L, 77 BARETAGERD biv/c, CLAFARE TIX. BRBMFE O AMR ZEH
TR LR o ey, REBIEZIC 2 61T AMR ORILEZRD -, 77 BARFETIE, 3
BT AMR 38, D5 H 1 FNTRBRBIM P ORI CTh o7, AFHRIT CL HEHEE
T 100%, 77 EHRFET 0% TH o7z, 77 EARFICT, 1 FIPSBHIEIHEIC LD B
FEZICHET Lz, SECHT HEI Y OAEFRITHEEE L HI2 100% TH - 7=,
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Vo AA, Choi J, Cisneros K, et al. Benefits of rituximab combined with intravenous
immunoglobulin for desensitization in kidney transplant recipients. Transplantation. 2014;
98(3): 312-319, kLt Liik-26

Vo 5, BB 2 PUBIERIEICB T D AKO DR LR D720, £l
AR N AT 7 2 R RERRBRE T o 72, BEBHEMAGHEE Y X h o T, PRA>50%
Tod V., DSA B, FCXM 51D S EREF] 90 Fl 23 8k S 4L, D H HBREAEIZEH
H L7715 B2 IVIGH AR L IWVIGH T T AREEICT A b &hi-, WVIGIZ1 HA
N30 HAIZ209/kg (e 140g/F) &5 L, RIEIZIWS HAIC1gfELLE, 704
2MEENT15BID S5 B 136 (FT7 v ARBET 6, AEEE6 6)) TBEMNTONZ, Bl
EATHO B 1LHIT OB 0T, £ TCOMRERELTYZ 7 A~ v F (crossmatch, XM) &
PE. 722 DSA KR TH - 7,

BHEECOVHHMIZIT I REET v A, A6 » H CIRERETHo -,

YTERIERBRCTCH oM, 3FIOEERZAFFS (AMR) BNEIZIN-®, &
FRFIIPIES ., BRBITER SN, AMR ZRBL L7 3 lTWVWInd 77 ARt
THY (43%), ARFERFEDO AMR FEHLFEIZ 0H6] (0%) THoiz (p=0.06), BB D FEH
77 BRHO2HTHRD LN, REHTIIRD N o7, REHO LHIT, BiE
BREARFLEEEEC L, 77 8ERBHETRHRDONTZ 3D AMR © 5 5D 2 il
A 1~4 W% DR 7 DSA fF EAICEAET 2 L ZE 2 b/, —F7. AFERETIL, DSA
O EFIFRO N oTe, &8 1L HZRWTAERPMTOATD, ENLSD AMR
IRO N7z, B 6 v AR, 12 » A OBEEHKRE (g2 L7 F=H) X
FhZEN., 77 & REET 1.720.5 mg/dL, 2.0+0.6 mg/dL, A # T 1.140.4 mg/dL (p=0.026) .
1.1+0.4 mg/dL (p=0.046) T& v . IVIG+AIEDOPIEIEIL, BEEZOBEHEL A EICK
FL TV,

TR ARREED 6 I (86%) (8 ). KOAIKRED 3 ffil (50%) THELRAEHFLNR
Do (p=ns), AREFED 1 HNIX, 12 » ARERICB W T, ®EHfl7a ha—1rof
HELEZEZLND ANV T HIBEIC L VT LT,

Chung BH, Choi BS, Oh EJ, et al. Clinical impact of the baseline donor-specific anti-human
leukocyte antigen antibody measured by Luminex single antigen assay in living donor

kidney transplant recipients after desensitization therapy. Transpl Int. 2014; 27(1): 49-59. ©
3 R STk -27

Chung B, EEB BN Z 1T L7- 154 §1 D 5 H ABOIERI 2 1< 129 il 265 & L.
B B AR 1EC KD HLA-DSA ~D 2 B 2 df i+ 2720, A8 % LT,
PRA-Luminex screening = 20% X /X XM [5G Td - 72 45 ffild 5 5 Luminex single antigen

(LSA) 12T HLA-DSA [t (CE#)H 6 (mean fluorescence intensity, MFI) >1000)
T o7= 25 % 3 & (strong (6 f3]) ; MFI>10000, moderate (8 fi) ; MFI 5000-10000,
weak (11 #1) ; MFI 1000-5000) (Z43F 7=, F7-. %V ® DSA & 104 fil % negative
BEE U7z, MBI, strong B & OY moderate BF TAHR+IVIGHIMLAE A #2 2 47\ . weak
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FEIAREKEMBE E 21T o7z, 7ok, XM GBHETH - 72 weak BE 1 filiX. strong B K&
moderate #f & [F Bk O BUSIERIE 21T - 7=, F7-. DSA [&14£727% PRA Screening>50%T
bolo 11 FlIARIE A B G UTc, BUEIERIEZITD R0 72 weak B 2 il &2 5T 95
5l & FEWURAERE & L 7=, AZEIE, 375mg/m? % strong B & OF moderate B3 B fl 3~2 i &ff
(2 1B, weak BEIZRBAHE 10~7 HATIC 1 [EIEE L, SREMGIREZ. 2720 A
A (tacrolimus, Tac) XL+ 7 v A4 U > (cyclosporine A,CyA), X a7 = /) —/LEEET
= F /L (mycophenolate mofetil, MMF), 7L K=> 1= > (prednisolone, PSL), /33U %
v~ 7 (basiliximab, BXM) % V7=, strong Bf. moderate £f. weak #f T. FHERIX
41.427.4 7%, 49.9£9.6 7%, 46.6x8.0 ik, BWFIHIM] R EIX 21.828.4 | 19.7#4.6 » J |
21.3#8.4 # A TH o7, XM BEPEIT 13 il CHER S iz,

i AER %% . strong BE. moderate B & O weak #2351 2 BHEKE MFI L ~ULICH B
EixH NI oTz, BHL 1 F% O eGFR {1, moderate # . weak #f ) (" negative £f &
T strong BECTAH B I o 7223, & CTAEENHR ST,

AR A R T L7 3361 5 5 25 Bl TS (B AMR S il MR MEFERE RS 20
) MR S v, 2P AMR 4 il (strong BED &), AlfaPEHEKE SO 4 1] (strong B K O
moderate & : £ 1 5], weak #f : 2 6) X HLA-DSA [GYEBI TH - 7=, BVEHEHE SR & O
M AMR O3 BLRIL strong FHECTHEICE <. XM BHFIO x5 & LIz sn
T strong B TR AMR ORBBLRIIFEICE -T2, —FH, MEEERKSIZENT
X MRl LAVIZ KD ETABN o7z, B AMR O T HIA T 2 BRE L 72l ).
MF1>10,000, FCXM, CDCXM DIJEIZ &M AMR OFR BN E < 72 5 AN /R S LTz,
P S FE BLEE I de novo DSA M HEFR S L7 EBIE, 2 AMR 3 41/5 5] (strong : 2 1,
negative : 1 i) . MERLMEFEREECIL 2 $1/20 5] (negative D) Th o7z, 71 ha— /L4
MZEREIT LTz 47 Bl 5 6 SE G O HEH SOR S fER8 S V= EFiX, 3 B (strong : 1
. moderate : 2 #]) T o7z, HLA-DSA ZMEBID 5 6| Z2RDLMFIEIZ KV 1 6735
L7,

Marfo K, Ling M, Bao Y, et al. Lack of effect in desensitization with intravenous

immunoglobulin and rituximab in highly sensitized patients. Transplantation. 2012; 94(4):
345-3571 &R LA k28

Marfo 5 1%, IVIG & AREED PR E DR ZRETT 2720, IEBMIFHEE U 2 |k
T 5 FLLEFFE L TV % PRA>50% D SUEAEIER] 2 x5 & L2Ri T i) = A — M FsE &
o7, BURTERIEIZ IVIG (2 g/kg. & 12 g/[) % 2 [Al, AZE (375 mg/m?) % 1M
T L7, 40 BIVEIREEEICAE L THE Y, 2056 13 BB BIEIERIEZITV, 11 f
DBUBNERE 258 T Ui, BIERM MM 334282 HFESICEB W T, BUSIEEM O 5 5
2 151 (18%) THEAE A i L 72 DTt U BURAEIR L 21T o 72 v o 72 27 B Tid 14 41 (52%)
TR Z FEh LT, BUEERIEZE TR L FEh L7 14 f & i LT, BUR/ERE
AT TIEHNT L 0 & Class | (99% vs. 80%) . Class 11 (98% vs. 69%) PRA L X)L %
FLTHEY ., BUREEEICEY PRA LRANEADT L2 LidhenoT-, BEIERES
TOWBHLZ260 55, 101130 I A~y T KFh— &9 141i% 3D DSA 2358
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6.

8.

541, MFI 23 5000 LA FOIER TH - 7=, HFE’EW/ET?%%??OKTEWJKOD\T\ INITEIR?
YUEICKRI T 2B E2 VB LT OEERAEFRIIRD LN o712,

Vieira CA, Agarwal A, Book BK, et al. Rituximab for reduction of anti-HLA antibodies in
patients awaiting renal transplantation: 1. Safety, pharmacodynamics, and pharmacokinetics.
Transplantation. 2004; 77(4): 542-548. =% LA XI5 (W (N5 4 o o 5| JH SCHkE 5 20)

Vigira & (3. BYEBHTHEE (PRAS50%) IZU Y XV ZHEIEEST S, 56 | fHH R
PR ZITV, RIEOL 2V, EYEhie, K PIEHZWME Lo, 9FIRBRE SN,
50 mg/m?, 150 mg/m?, 375 mg/m’ D 3 FETENEN 3 HIT OBIE L 12,

EANT T AIEREGE, T —T VR 218, ROBE T ORE (38.77C) O 4 1F
DEERFEELNEI L, AEEED 2 A%, CD19 BBYEMasIIBEL LT (%
5-Hif 1814137 vs. % 5-#% 12+45.6, p=0.006) ., 9 {5l 2 ] (22%) T PRA DZEALNFRD B
ol o 7 FITIEES 6 » HBICE W T, 1Bl PRA HOEIRE D 87%H 5 51%
WD L S BT RPIRDIEAREZERT DA N TLAT =T 7 F v DB Z R L,
1 il PRAAffi A% 1:64 725 1:16 ([T Lz, HIT, 7619 1 61T XM EHEICZ{ L, 4
HEEBMHEZRD ST,

Rostaing L, Congy N, Aarnink A, et al. Efficacy of immunoadsorption to reduce
donor-specific alloantibodies in kidney-transplant candidates. Exp Clin Transplant. 2015; 13
Suppl 1: 201-206, f* At cik-29

Rostaing & %, #EW# (immunoadsorption, 1A) & ASF 5.(2 L W HAL Fi#E4 (HLA
incompatible, HLAI) BB % 1T - 7= 6 5l O @ IEAEEFNZ DWW T E L7z, 6 Bl 5 il
2EIHOBMTH Y, 2RV & s LFEEO DSA #fA L Tne, BEIEREZ, B
fill 40 HATIZ IVIG (Lg/kg). 4 30 HAT&L N 15 HAETNICASE (375 mg/m?) & #iE L7z,
FAE 10 B AT, Tac (0.1 mg/kg, 1 H 2[E) KROMMF (1 g, 1 H 2[E) oL %H
U7, 1A X, M 17~10 HEI2>H B4 L, DSA MFI %% 3000 LA FIZ72 % £ CTHEAT L
Too BIEWIMPIE 11 » A (T~15 % H) KA T, AFRIT 100%, £ERIL 8% TH
S>7-, 6BIF 3HITAM AMR %, 1] TEM AMR 2581 L2, AMEMKISZ5E D7
ro T 2 BlE, T 1A 12 DSA NS LTz,

Vo AA, Lukovsky M, Toyoda M, et al. Rituximab and intravenous immune globulin for

desensitization during renal transplantation. N Engl J Med. 2008; 359(3): 242-251, = # i ik
-30

Vo HiE. HLA JEE 1L DSA Btk 20 Bl 2kt G & L7z Bk 4 — 7" > 7~V 11 A8
BRI Z 1TV IVIGHASIZ K 2 BB IE D2, HT HLA HUR I oD == K&
OBALRDOUEFIZOWTHRES Lo, AREIL #IE IVIG 5 H % day0 & L. 1g/body %
day7 } OV day22 |2 2 [Bl# i L7z, e dilAliL, Tac, 7' K=" (prednisone, PDN) .
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MMF, 7 LAY X~T7 %\, FEEEPEIE 22~61 5. FHEH I E 1T 22.146.0 » H
THoT=,

20 B BN BV TBURIMERRIEIC LD PRA UL T 50%LL FICIR R U, BURIERRIERT
(7T7£19%) & X CTHEG-# (44£30%) THEIZIKF L7z (p<0.001),

20 fFlrh 16 1] (R - 6 Bl ZEARTE - 10 fB) ABREZMEAT L. FRY 461D 5 B 36T
B S ST Ch 5, B O PRA 1Z. <20% 4 5], 20~50% 2 5. >50% 10 5l T &
72, BAERFIZ CDCXM KT FCXM AW 10 6 51 Td - 72 EF]IE 3 i, CDCXM [
23> FCXM [EMER] 2 i, CDCXM [2PE2> FCXM Bl 8 i, W bEtETh - 7=
FEGIIE 3 Bl T o 7o, WRBBHEIE B O Bl AF R E /T O R BRI E] 1T 144289 » H (HiDH -
60-324 5 A) Toho7=h, BURIERILE 526 » A (HuPH : 2~18 » H) TEM & MifT L
Teo &V /KO CD19 Bt O FIG 1T, ARIERGAT (6.12+0.18%) & b~ TH
5. (0.90£0.02%) THEICILF L7z (p<0.001), BHE 12 » H#% OEFRI1T 100%,
BHRITMNTH-7=, B 1 FEROBHENEL Th - - ARBEBME 15T, Bk
(SO M A i U 7o R, B O FEME SR & R B LA S M & e o T B AEIE
B D 50% CTAMEHEAMESON2NFEH L, 31%72% C4d BE D AMR T - 7=, 48 S0 1 X B
%1HAUNORENELL  IZEAEMBRICEVEE Lz, B 6 » H%IEIL 2 4
T AMR Z3BL L, REMHFOREERZIZES2bDOTH-o72, AMR Bl LT 4
BB WT DSA LV RE L7 2 A, 36T AMR ZEBLIZEV DSA LU E5
L7223, 1BEKIZHEAD L1z, denovo DSA xS /e o 7=,

HEAT M 22 Bt VB IME 2 /R T AR EIR 2 2T 2 IERNITR D b o 7o, BRERZIC Y
A IV ARRYUIE 2 BT DIERNIR D 2o 7o, 7 B TIREERRYIE N R B L 7223, £
OOHAEWERGIZEVEE Lz, ABRELEE LZEFITES ST, SEERICBT S
FERITENIHONR oo, MORYE, BWERG, IVIG K ORIEE G IZBE L
TEWER & BB L 2o 72,

2) %7 HgaER
1. Santos C, Costa R, Malheiro J, et al. Kidney transplantation across a positive crossmatch: A
single-center experience. Transplant Proc. 2014; 46(6): 1705-1709, % A ik-31

Santos © {3 FCXM [5 L B& RoAE SCI I (R R RS ARE 4] 16 Bl 22 b R & L BLAERE K O
FEMLRAERE (45 8 1)) (23T, BAw 1% plhs & R4l 9~ 2 % 5 AR 2 17 o 72, B AERE
DN WVIGHM AT 1 D PUEAERE Tz, AL 5 FICHFIEL., BB
JEB] 2 6112 375 mo/im® Z R 1 o A BT R OBHE 4 B 0 2 [8], #REBAER] 3 411X 375
mg/m® Z BB AE 4 B #4121 [AERE L7z, S dlmeskid, Tac Xk CyA, MMF U3 7 4 F
47"V > (azathioprine, AZ), AF /7L K=> 1 > (methylprednisolone, MP), PSL.
PR AN 7' 2 7" U > (antithymocyte globulin, ATG) . BXM X declizumab % f 7=,
PUHLA BUARR A V5 1Ll A A o WAL (enzyme-linked immunosorbent assay, ELISA) .
Luminex screen. single-antigen beads (SAB) DWW iuingd Hu iz, BlIEVERE & OV Bl
TEREDOAFMR X, Z 2 39.0£11.9 5%, 43.0£11.1 % . ;B BR IR 1% 29.8435.1 » H ., 71.3+34.7
# HToH o 7=, BHiAT PRA Peak 1L 62+36%. 33+38% Cd V. DSA 23 H & A 7= JiE 1
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I3 6/6 51, 0/2 B T > 7=,

LHFRAEBRER O 2 FAERITWEE L ©12 100%, 5 A7 RITBIRAERE 71% vs. FE L
ERE 86% TH -7-, AMR X, EHEE BIZ 3BT OTHIL, 25 1 HNIAREHTERIC
HERBIEZAT > T EFI CTh - 72, K8 L HIT O TEME AMR IZ XD BHEE B & 7o 72
D ARIEEEHHNIRF)TEE L T\,

Bl 12 FERITIMATIZ K DT BRI D 1 I THER SN, £, KRS
B> 1B TIREEEIEN RO DIV, BEZRERE, AMLER, Y1 FATeyAa
JL A (cytomegalovirus, CMV) &%, BK 7 A /L ABEIXFB O Lo 7,

Riella LV, Safa K, Yagan J, et al. Long-term outcomes of kidney transplantation across a
positive complement-dependent cytotoxicity crossmatch. Transplantation. 2014; 97(12):
1247-1252, 1% RAf k32

Riella &1, mEAEE BN 3T 2 BUR/ERIEIC X 2 B % B AR 2 33 5720 |
% ITRWIBENT 24T > 72, IVIG+IMSE 1 K 2 R AE#R 1k % 1T > 72 CDCXM [ #E 39 61l %
X%l L, 2095 bo 25 A 375 mg/m? 2 BAEATHIC 1 BIEE L7z, Safsmibig
1%, Tac, MMF, /L5 a2 A7 v A K (corticosteroid, CS), ATG X (%X BXM % 7=,
BT HLA PUAR A 1% 29 61 % %8212 Luminex screen % VW T3 HE L, MFI=1,500 Z DSA
BtE & Ulc, 4R 1E 431413 mk. BBRIE P RE T 5.24 £ TH o 7=,

BB 1512 & 0 ) PRA 1T 47.8431% 70 5 34.1+#31% F CIL F L7z, 14FEEFRE Y
SEETFRITIVTIY 95%, 5 FEETFRIT 86U TH 7=, 24 il (61%) T AMR % R
L., 0955, RELRGHNIT 18 Bl TH -7z, MIAVEEMEEIGIT 9 #] (23%) THIHL
oo JBBFHAR I SN L 72 B ARSI T, 15 I T M A SO T L S BR AR 2% 23 e
WIS, 6FINBHEBEMKE 2D, 55 41X AMRICX DB TH - 72,

JYLE & LT, BK U A L R UE K& ORI ZRIR YL E 23 45 7 5] (17.9%) . SR B KULIE 6
B (15.3%) . A IIE 5 B (12.8%), CMV & 2 ] (5.1%)., LHNER 1 4] (2.6%) 2
WHLLTZ, BK VA NVAMIEZFHEBL LT 7 6l 4 61 CBK U A LV ABIE~LHEITL, D
H 3BIMBEME & Te o7z, FfEHE (R B R OVEEMART) 4 4] (10.3%) ., B Ml &
M E WED S 161 (2.6%) ([ZHBL L7, 761 CHREDMHER I, BYPEEIC X D ERAR
234, DILE REBITHED LT 2 6, RSB MHREICI 5T 14, KA 1 4]
Tholz, Btk v BGEMER B (post-transplant lymphoproliferative disorder, PTLD)
IR b n o,

Turza KC, Shafique M, Lobo PI, et al. Infectious complications in living-donor kidney
transplant recipients undergoing multi-modal desensitization. Surg Infect (Larchmt). 2014;
15(3): 182-186. & #Lfit Liit-33

Turza SE. SEAEEBNZ T 2 BUBIERRIEIC X 2 B % YL E R BLR A~ O B % 5T
9 5720, EREBAZIT L7275 Bl 2. FCXM 51D 7= & BLEV/ERIE 21T - 72 25
Bl (BURAERE) & FCXM 2D 72 0 BLEERIE 21T 72 v > 72 50 B GEBURIERE) 12
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. BRI Z 1T o 7o, BUSIEREO 2FICARIE, IVIG, MmEs#H, MMF (25 %
LR AT 24T - 1=, ARSI 376mg/m® 2 81k Uiz (G HEl . B G [mBOR ), s
Hil¥R k1L, Tac . MMF, PDN, ATG % i\ 7=,

A ERE S ONIE LA O Yl 13, 20 4L 42.1218.3 7%, 42.12184 5% CTh o 72,
LR VERE 25 Bl 2612 BT, B FCXM YL L 22 57—, BIE 1 FE% 0 EFERIT,
WIHE L B 12 100%, A 1% O A& RIL, DUEIERE 96% (24 #11) . FEBLUEAERE 98% (49
Bl) Tholo, BHEEEEM L 22 o I EBNIBURAERE 1 6], FEBURIERE 2Bl ChH o7, B
BAERED 1 B1I%, B 8 HZICAM AMR (Banff 4358 grade 11) K OVEETRME O 2 R A
FHREZFRBLIZ720, Bl 42 BRICBHEB 2/ Ui, JEBURIERECIX, 14l CB
4 BRI b B PERAEE MARSE & JAHIPHIC o7 5 BB R OB O BE3EIC L 0 BEf
Elpodz, b9 LBNIRAE 23 M H #RICHEME & 72 o 7o, FEME SIS 13, BUEVERE 7 61 (28%) |

FEMLAERE 4 1] (8%) IZFBL L7 (p=0.03),

A ERRIE I B L 72 ARG & LT IVIG 8RS, ABi % B4 5 58 % NE
W LBITHRE L, BEE 1LENIC 1 EORRYYE 258 L 7ESNT, BURIERE 9
Bl (36%) . FEMURIERE 14 ] (28%) TH Y (p=0.1). BEFHIM HIZ 1 L O EYE
ZRBLUTIERNIT, €1 14 ] (56%). 18 {5 (36%) Td -7 (p=0.6), FEYIEIT
W U72ED] 1 Bl 7- 0 ORYLIE MBI, 1.620.7 ., 1.420.7 1, ERYVEMRE X
TOFEHWMIL, 6.1£10.1 » A, 3.0¢5.9 » A TH-o7= (p=0.07), HF1REEYE X, it
JEAERE 5 B (20%) . FEMLEEIERE 4 B (8%) THER I 4L (p=0.1), BURIERED 1 T
T3 HIRIZ IV TR ZFBL LT, A b ZERGE L, BURAERE 4 41 (16%, CMV
Wige (Al 11 » A%) ., B ar A v AMMi% (B9 » A%). 77 /7 A LVAEE
% (B 6 » AH#). #iREE (Bhi 12 » H#)). FEBURIERE 4 ] (8%, BK 7 A /LR
IEN 26, 77T ) UANVAEELGRET T/ 7 A VAR DA LHI) CHER I
72 (p=0.4), JRLEVEDRYLIE T, BURIERE 13 61 (56%) . FEDLRAERE 15 61 (30%) T
RENnTz (p=0.08), EHMEDRIEF BT, WAL b 4% Th o7, BURIERE 1 6]
THREBEVED SIEEPE R MAE AT B U FEBUBAERE Tl REEMERUmIE 141, JEBEMED L
VBRI B IE L ISR EL LT,

Barbosa D, Kahwaji J, Puliyanda D, et al. Polyomavirus BK viremia in kidney transplant

recipients after desensitization with IVIG and rituximab. Transplantation. 2014; 97(7):
755-761, LA k-3

Barbosa & 3. mIEAERE G 3 2 BUSIERIEIC X 2 BH% BK 7 A /L X MUE O &G
U A7 ZFHMlIT 570, %IRRT 217> 72, 2007 FE 5 2011 F £ TICBM L7
ABOI B % B < 471 DWW T, IVIGHASIZ X 2 Bl AE 247 - 7o AR RE (187 #1))
EBAEZ AT D 7e o T FEMUEAERE (284 ) 12501, ik L7e, BUBA/ERIEIZ, IVIG
Z1p HT2REELS TSI, A3 1g/body Z 1 [mIEE L7z, EMEHET 2T
W, Tac XIZ CyA, 2227 =/ L— k. PDN, #iA ¥ —nuA x> (interleukin, IL) -2
TRWAETIEE L T, BURTERE K& OFE DU AERE O SE L. Z 27 47.1213.1 5%,
51.0£14.7 5% (p=0.004) ., BEFWIFIX 742 B (HiPH : 382~1067 H), 731 H (i : 402
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~1119 H) THh 7=, BAEAT PRA>80%TdH > 7= iEFNIL, 129 ] (69%). 2 ] (1%) T
»H -7 (p<0.001),

AAEERIT, BUIERE 97% (182 i) . FEBUEAERE 96% (274 f51) TH >7= (p=0.45),
AE R, BURAERE 90% (168 f5) . FEMLRAERE 92% (260 #) TH o7z (p=0.39), {E
ML, BURRAERE 52 1 (28%) . FEMLERAERE 47 ] (17%) THBLL 7= (p=0.001),

BK 7 A /L A i 1% s AERE 37 1 (20%) | FE A RE 27 41 (10%) TIHEL L (p<0.001) .
TR N2 < [BIE L7 EBNEZ 4 10 51 (26%). 8 il (30%) TdH-7- (p>0.99),

BK 7 A /L AIMSEZ FEBL L TZIEGI O 5 & &8 4 63051 8 BN EAEE FaMs & 72 o 72,
PEAGDJFIRIL, BK 7 A /L AR BE (DURIERE 1 6], FEMURAERE 2 41) . 1BHEEREE (1
Bl 0, EHEREEES (0@, 14, fEMEOS (LH, 1), ¥ RAEAEE (146,
0 %) Thoiz, HEHMISIT, BURIERE 16 61 (41%) . FEBLRMERE 5 61 (19%) THI
L7z (p=0.1), BK U A /L ARSI EIL, BUEAERE 4 6] (2%) . FEWEAERE 3 1 (1%)
THIBLLL (p=0.28), BK U A /L AMIEFKBICE T 5 HAE BT TIlX, IVIGHAEE (N
#— Rtk (hazard ratio, HR) : 2.27, {5##[X[# (confidence interval, CI) : 1.38-3.73, p=0.001)
&V UORER B RS & 5 AR YE (HR @ 2.14, Cl @ 1.25-3.66, p=0.005) 238\ T, BK ¥
AV AMAEFEH (BK 71 /L A2>500 copies/mL) & DORIHMENGRD HLT-, 2 EMRTIC
BT, IVIGHEIED 2 BK W A /L A2>500 copies/mL (HR : 2.13, CI : 1.21-3.77,
p=0.009) . K X BK 71 /L %>10,000 copies/mL (HR : 4.29, Cl : 1.97-9.34, p<0.001) ® T
WK T & 7o T, BHEANDS BK U AV AMIEZ KT £ TOHIM., ZW»SE#E TOH
M. X% BK 7 A L AMAEFBLIHHIL, 2 B CTHEZEITA O )27z, BK 7 A LA
ME 2R L EBFITBWT, v A /L AEAf>25,000 copies/mL T & - 7= iEF OE| A 1%,
LR VERE 20 1 (54%) . FEBLEEAERE 5 51 (19%) TH -7 (p=0.005), BLEIERET BK
U A VAMIEZ L L7z 37 BHCX LT AL AAM peak E~OEEZMFI LI L Z
%, BhiFE D DSA OFHE, XM B, HLA S A~ v FHROFEREEBIIRD R o1z,
FEHE SIS IZ BK &7 A L A ME 2 FBL L 72 JE BN BT o A L A A peak B 1% &\ B
23 > 7225 (190,000 vs. 15,625 copies/mL, p=0.1). FHEHSISFIRTO 7 A L 2 A ST
peak fEICH EEIT A DN o T, HEBMTOMAE, BK 7 A /L R MAEIZHEH S D
B 22 FRIK - Td - 72 (HR : 2.15, 95%Cl : 1.05-4.40, p=0.04), *7-. Misdk/E,
i, HLA = v FHITTHIIE L7 2 BT OSSR, BK 7 A /b A MUE 1 X FEHE S O T
IR 7 & 72 0 15 5 Al REMEA R &7z (HR @ 2.03, 95%ClI : 0.99-4.16, p=0.05)

Al Meshari K, Pall A, Chaballout A, et al. Outcome of desensitization in human leukocyte
antigen- and ABO-incompatible living donor kidney transplantation: a single-center
experience in more than 100 patients. Transplant Proc. 2013; 45(4): 1423-1426, %% "Lfi iik-35

Al Meshari & 1%, SUEAEIEGNIZ K3 5 BAb 1A Bk 2 FE N3 2 72 % RBMT 217
-7z, DSA G HLAT XX ABOI (KB BAEEF] 124 # % xt5 & L, DSA Btk 21 fil %
KU X7 #E. DSA [GHE+FCXM 54 42 #il 2 H ) 2 7 #E. DSA Bith+FCXM 51 +T-cell
CDCXM 5t X 1% DSA B+ FCXM BGME+BAEIED & V) HLA X A~ v FED L WEH]
61 HlZm Y A7 8L L7z, DSA IZ MFI=1000 (Luminex ¥£) &M & L=, &I
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IVIG IZ XD BEMERIEAZITV., Y R ZERCIEARIE, & U A7 BEIEARSE + M52 #
ZBIL7-, AT, 500mg/body & BHE 14 AATIC 1 MFEL-, 7B, ABOI SEHIC
%f L Cld 500mg/body & #A# 7 B AINIC 1 [EIFE L7, SREMslEEZ, Tac, MMF, MP,
PDN, ATG Z 7o, ¥R, 43 5% (FiPH : 15~83 5%) . BBFYIHE o fii% 23 »
A (&iPH 1~53 » H) Th-oTz,

ATFRIL 98%, BB AERIL 6N TH 7=, BHEEFEMIL S5 6 (i AMR : 2§,
FSGS M3 : 1, B i mAfE : 1 %1, volume depletion : 1 ) ToH -7z, 2k
PEFEHE SO 15 6 (12%) I2HBL L. 9 b 4 BT EIEGME TH > 72, AMR X5 6 (4%)
WCRBLL., 596 1HNTEBERMETH -7z, BHEREZRFFLZEE 241 (HoFELKR UMK
) AT LT,

6. Kilein K, Susal C, Schéfer SM, et al. Living donor kidney transplantation in patients with
donor-specific HLA antibodies enabled by anti-CD20 therapy and peritransplant apheresis.
Atheroscler Suppl. 2013; 14(1): 199-202, %L Liik-36

Klein &%, ®EAEIEGNZ &3 2 PUBAERIEIC X D2 BEEGEREZ TN T 2720, %5
BABIMREAT % 1T > 72, Luminex 512 C DSA 23 fERR S 4v72 ABO I iR Bl 3t A A= 14 B B Rt 151
23 Bl &t s Uiz, 1A USRS Ha+ A TR IZ X 2 BURIERRIE 21T\, A% (T 375mg/m?
ZRBAERTET O 1A UL MAEAZHBIEE A 1 MIFE Lz, EimslRiEi, ATG XX
BXM & X U & L7 HIEEZ1T > 72, CDCXM Bt 1% 11 il , CDCXM &% 2>> ELISA
XM BT 1 6 CReRd S vz, (BB il 12 » A (i :3~41 % A) Th o7z,

BRRT% O MFI e fE 1L, HLA class | 23 2,627 (&P : 1,050-19,008) ., HLA class Il
2% 4,798 (#iPH : 1,082~14,509) TH YV, BAEEF D MFI T RAEIX, £ Zh 265 (FHiPH -
0~1,199) K1 600 (#iPH : 0~6,588) T -7, BAH 2 FE% DEFHFFIL 100%TH - 7=,
VPR e M FE A B S OV PE TR B R L ORI A 11 (4%) . B M FE A S
S &Y AMR O ELIL 4 il CHEFE S 4v7z, FEAE 360 H 412 Luminex 5% il L 7= 14
DHLH, BHERTIO ELISA JEIZ LD A7 U —=2 7 TH HLA JLiEBfER Sz 4 T
DSA BiENfER S, 95 1461% de novo DSA TH-o7-, TN 5 4 BlEFINBAEE 1
FELUNICEME AMR 2388l L, 9 B 2 fli31E M AMR B EBLO 72 B4 750 H 1% & #4H 810
H& BB FEMH & 72 o 7=, de novo DSA 2NFEFR S 7= 1 BT AR LT, BRERTO
CDC-PRA 7% 48% T v FHl 360 H# 1 DSA THA MR Sz 16T, BHEHR 1 FEUN
WA PO 2 AMR &R HL L 7=,

PREEIEGIE 9 B (39%) . AHEEPEATZ 6 B (26%) . M/ 4 ] (17%) . CMV K 4
BINHBL LT, 7o, miEH BK 7 A L ZAHHR (5104 copies/mL) 73 3 5l CHEFE S iz
N, BK U AV ABIEDOBEILIA B2 o T2,

7. Al-Jedai A, Alsultan M, Almeshari K, et al. Cost analysis of kidney transplantation in highly
sensitized recipients compared to intermittent maintenance hemodialysis. Ann Transplant.
2012; 17(4): 82-91 & LAk ik-37
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Al-Jedai BIE, BUBIERIE 21T o T % ICBHE & FE0 L 7o @ A EIE B & i@ 0T & fkfe L 72
FEGNZ 31 2 F AN DWW TR T RBENT 217 > 72, HL HLA FLiE2>> XM B4 35 {5
(Group A)., BN E1T-> T3 49 %] (Group B) %#x%I4 & L7=, Group A @ 35 fi]i%,
CDCXM 51 19 #il % & U A 7 # . CDCXM 27> FCXM 51k 16 il 2 H U 2 7 BEIZ 5y
Jio. BHITARIE, IVIG, ATG I X2 BEIERIEZITV, ARFIL, 500mg/body % # il
2BANC LEEFE L, @YU A7 BRI IA T MmBEA #2800 Uiz, ol i seisid,
Tac. MMF, MP. PDN % i\ 7z, #Fifis e fl X Group A 7% 47.0 5%. Group B 7% 49.5 %

THY, BEFHEIIWTNG 2L ETHo Tz,
GroupA TBHEZ 1T L7 25 #l (71.4%) ® 95 b, B 1 FLINICANE AMR % R H1
L7ZJERNT 7 Bl TH - 7=,

Baek CH, Yang WS, Park KS, et al. Infectious risks and optimal strength of maintenance

immunosuppressants in rituximab-treated Kidney transplantation. Nephron Extra. 2012; 2(1):
66_75_ﬁ%ﬂﬂ¥1\’€k'33

Baek &%, AIE &L L BBMIESIC T 2 BMBIRIE Y 27 27+ 5729
D% IR 21T > 72, HLA BAE XX ABOI AERE B % ii{T L= 80 Bl H B Fl
TERSCHTIRIC X 0 Sy Ml A O ZEF 247> 7= 13 il & Fr< 67 B (Groupl) &, BLEE/ER
EEITOTICAEREBMEZ T L7 87l (Group 2) Zxf% & L7z, Group 1 Ti%, B
FERT L 0 AR, — E RS M A A B 1k (double filtration plasmapheresis, DFPP) . Tac,
MMF, MP, [ HaIZ & 2 BUBIERIE &2 1T o 72, ARIiL, 47 il (FCXM B 51 & T0)
2% 500mg/body, 33 5l 2% 200mg/body % FA# 10~7 HAETIC 1 [AIFRE Lo, SR mbilwis
%, Tac., MMF, MP, BXM Z i\ 7=, FCXM IZ., MFI=2.0 Z 51t & L7=, fE#iIE Group
AN 44.88+11.65 7% . Group B 73 42.72+10.39 7% T ) SEXEBIHI A X % 4L £ 41 12.63+7.59
» A& ON11.10+8.16 » H TH - 7=,

X, Groupl T 98.5%. Group 2 T 100% CT& - 7= (p=0.435), 1 %] (Group1) <T.
B ICRE L2 TEAOME DR U D OB FEH L 7o 1=, BAMEIE RS X
X AMR O BLIL A B 72 Do T, AVEM R PEFE#E S 1% Group 1 °C 3 #4 (4.5%) . Group
2 T8H (9.2%) (ZHBL L7z (p=0.351), @MAEMEISIE, 1 6] (Group2) TIHELL T,
BH1yH%. 32 A%.6 7 A% LEBRK R 2FEKEOMIES LT F = fiiL, i Group
THEZEZZXA LN o T,

JEYSEIX . 4 35 B (52.2%. 40.2%) (ZFBLL 7= (p=0.138), FEELEIELA L 0o 7o &
YLfE X, CMV &Y (Group 1 : 11 5l (16.4%) /Group 2 : 5 # (5.7%). p=0.031), BK ¥
A LAY (9 1] (13.4%) 17 41 (8.0%) . p=0.277) . JR B LY IE (6 151 (9.0%) /14 1] (16.1%) .
p=0.192) . fitiZ (6 5 (9.0%) /1 {5 (1.1%). p=0.043). RILIE (4 5] (6.0%) /2 ] (2.3%) .
p=0.404) TH V. CMV JEYE & i %1 Group 1 ICBWTHBEICHRBMENE - 1=,
ZFOM, TV R BV R T A L R IEENERGE L b, A EE
XA BNtz EERER X, 261 (Groupl) TRHE L7, 161X, B8 » A&
AT EE \Z e R L) 28BL., ARUIBRICEVBRESR, ) 16k, B
TR T SMME EFARRO S, 8E L ORI R A v 2 K0 gl R
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MEEDOITZ, AL S » A %IRRT I 2 51T U, i R I m R & 22l S
7z 361 (Group 1) THREL MR Sz, REEMERUILAEIZBDHE L 72U EM: > 3 » 712
K 2T 16, [EiEFEWRINZ T L7722 b 202000 5T 7 2L )L 2P RGO N
RO b=V ARRBICEDHET 16|, MiRITEER L7722 b 203 & 3R R AR O
T R—=Y AWK DT 1HITH T,

9. Trivedi HL, Vanikar AV, Gumber MR, et al. Abrogation of antibodies improves outcome of
renal transplantation. Transplant Proc. 2012; 44(1): 241-247 %Rk k-39

Trivedi O 1%, 5 O % PHIRE 2 6 S S ICBRRTNC K — R R, A i
A M Mo O R — i G M AL b ke o0 B BE R e Al 2 I v % clonal stimulation deletion

(CSD) MWz m b 2 —/WZ X 2R A 2 FEAl 3 5 72 60 0 1% J7 A RAT 2247 -
Too HIKRBBMZ AT LT 54 Fla kgl L, BURBRBH L2 > REkE FIWT CSD %
{T->72 29 % Group 1. RV 7> 2 7 % H T CSD %47 > 7= 25 il & Group 2 (257 1) 7=,
S| TRALRT%IC yATG, 7 nhR X7 7 3 F&#5 L, K33 375 mg/m® 2 B ik 1
B §E L2 (FGEEIAR), £72. Group 1 TIZBHEEIC IVIG, Group 2 TIXBHERT#
WZARNT Y I T ZBIN LT, SEfilHliL, Tac Xi%k CyA, MMF, PDN, MP % [\ 7=,
PUHLA Hikix LABScreen 12 & 0 MFI>1,000 Z [t & U7z, SE¥I4EHNL 28.748.4 7%
EHB BRI L Group 1 4% 3.28+0.12 4=, Group 2 28 2.11+0.72 = TH - 7=,

oAl 2 FER O AFR L OAEEFERIX, W Group & HIZ 100% Th o 7=, AN IG % B
L 7= %EA11E Group 1 C 7 1 (24.1%: AMR 3 {5l AMR & il 5 s S i 56 Bl 4 f51) . Group
2 T5 ] (20% : AMR 2 f5il, MIfaPEFEREOS 161, AMR & MIlaPEFERE RO FEBL 2 1)
TholzM, WTINbREIE L, Bk DSA AN HER S, LSS B L 7
o T JEFNE, 23 %1 (Group 1 : 10 5] (34.5%). Group 2 : 13 il (52.0%)). E#EsE I
L L72ro727 DSA LA fEd S 7o EfliZ, 19 61 (12 1] (41.4%) . 7 5] (28.0%)) .
A% IZ DSA L5 23 AR S AVHER OGS &2 8 8L U 7 SE 11, 12 41 (Group 1:7 #] (24.1%) |
Group 2: 5 f5 (20.0%)) Th > 7z, ZEEMITOME., & TOEMISFEH (B AMR,
M B P FE A BOS | B M AMRHHIFEMEFEE SOG) 128V T 2 BERNIC A B 21RO b,
Group 1 IZHB W CTEGREIZ B2 > 7= (p<0.0001),

R — e LR S OV AR R 4 52 B A A FEFRIIFBL L2 o 72, Group 11Z3
WT, 4 B (13.8%) TEEEEOF RGN HER I N, A M A RIS KV EIE
L7z, Group 2 IZBWTHI LA EFRSIIPLEE CTAl#itEo TR & OEL (Grade 1)
T oz, BHZICEMEEE 2 B8 LIEGNIT W5 72,

10. Jordan SC, Reinsmoen N, Lai CH, et al. Desensitizing the broadly human leukocyte
antigen-sensitized patient awaiting deceased donor kidney transplantation. Transplant Proc.
2012; 44(1): 60-61, % LA k40

Jordan 5%, BRBREAE R BE (ST 5 BURTERIE OB R 2 FEM 9 5 72D D% i)
HIFRNT 21T > 7=, FH PRA>80%T DSA 5tk & OVEAERE (R HEEE, B i K OV 34T 4R
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) %A 5 HkE B R FEIE ] T DFPP M OVARHRIC X 2 LI AEHR 15 & FE i L 7= 108 i &
®ge L Uiz, AL, #IEIVIG #% 5 B % dayl & L 1g/body % dayl5 (2 1 [RIFRE L7z,

80 ] (74%) THAEBMZMEIT L. 2 b 42 BT M FCXM B TH - 7=, B
(2 T-cell 2 O¥ B-cell FCXM [EMEA fERE 47z 28 5l CEHHEH PRA : 91) @9 6, iR
Z A C & 72 25 BB 3B TR VERT O FCXM B2 PE AN ERR S 4v7=, 19 il (24%)
T AMR UL MMBaPEFEAE SOG 233 B L, 5 BLE CTOEY M ITB Mm% 109 B (HFH : 3
~535 H) Tholo, 72k, MRIEFEMRIL A2 5B L7 8 5l FCXM 2R Th - 7=,
HLA S A~ v FHN 0 Th o7 10 ] CEHFEH PRA 1 90) 1B\ T, 14 THEHE 101
H%IZ AMR 28385 L, 1 5l TRBAE 404 H %12 #HH@T@E#@&KS#%‘%@% Lz, Jvar”
FAT ADD . 1 FINBAE 139 H#% IR & 7o 7o, RIMIBEICBE AT -7
FEDLRRAERE 190 112317 5 AMR FEEHL R 1T 1% Kl Td - 7=, DSA BtEny> FCXM &k
SEBNZ BT 5 AMR O3B FE 13K o 72,

F7o. Lai b, BUBIERRIEZAT o 72 BB BALE 6 O B A B 2 3P 2 72D D
J5 B FRAT 22 AT > Jo BRABLIRAL - oS O IVIG (T & 5 DU MEHR 15 % F2 0 L 7 kS s A
FEFEIEB 108 Bl 2 xf 5 & L7-, AKX, #E IVIG £ 5 H % dayl & L. lg/body % dayl5
Z1EIFRE LT,

TR A 2 fi1T L 72 SEBIE 80 Bl Td o7z, BRI FCXM B51E T d o 72 iE ] 42
(53%) ® 95 b, 19 il (24%) T AMR, fifa rﬁﬁfﬁﬁﬁf X% AMR-+HH e M HE 6 B
ZIEBL U To, FEMESOG O - B A BT B A% 109 B (fiPH : 3~535 H) Th o7z, 72
. HﬁJ B 42 BN TORILTH -T2, 72, 2@%%’7@ 144 H#% K O 249 H
BITERME OS2 B Lz, 161X AMR 3 8LATIC PCR A2 T CMV 23 &
e b o 1B TIE AMR ZWEEIC CMV DS S iz, BEREIC FCXM BPETH W AMR
B2 1HIZB VT, AMR 2l (B4 535 H#) 12 PCR BAIZ TV R T A L
A B19 At & Tz, BAEFFIZ FCXM G ETh o7 1T/ a7 I 47 ATk
DR 139 HZ ICBIEE BERE & 72 o 7o, BAEIFIZ FCXM [P Tdh - 72 28 ffil (35%) @
55 8 Bl CHIEVEREAM SR SR EL L. FHREBLH BIL B4 58 B (#iPH @ 15-773 H)
Tholo, AMRIZHEIL L2 o7, HLA I Ay FHNR 0 Tho72 106D 5 H | 14
TR 101 %I AMR 238 Bl L7=, F£7=. Bl 1 TBAL 404 H %12 H0FMEHE#E SOR
ZIHL LT,

11. Kahwaji J, Sinha A, Toyoda M, et al. Infectious complications in kidney-transplant
recipients desensitized with rituximab and intravenous immunoglobulin. Clin J Am Soc
Nephrol. 2011; 6(12): 2894-2900. % % iLfi# iik-42

Kahwaji & 1%, & EAERE G - 2 BB AR IEIC K 2 B % EYIERBL Y X 7 & 3l
T 572D % ITRMIERNT 21T - 7o, AL O IVIG 12 L 2 BURERR k% i L 7= HLA &
PESRERBI S 1X ABOI SERF] 170 1 (RIT #£) & BURIERR LA Fhu L 720> 72 ABO & iE
% 191 1 (non-RIT &) Z %% & Lz, ABOIJERIZ 26 Bl TH V., 95 6 Bl HLA %
EFITd o 72, AT, HLA BIEERIT IVIG % 1 » H T 2 [ 54 5Rc, lg/body
% 1 [mI#E, ABOIJER THBAE 3 M ATIC 1g/body % 1 [BIEE L 7=, Sore#lAlL, Tac,
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MMF, PDN, ¥t IL-2 ZFEEHHZ H 7o, RIT #£ 65 5l (38%) T T-cell FCXM [k
DR ST, HLAEIEIER] CF — & 2 AF T & 7= 142 f5ilHh 92 ] (65%) T DSA DAf
TEMFEFR S 4L, Class | 2 Of Class 11 (51 54 5], Class | B3 21 5], Class I BG4 17 51 ©
B o 7=, Luminex (2 X 5 DSA #5PE (MFI>10,000) 23fER8 S 7 0ERE 21 Bl CTH
S 7=, PR, RIT #f 47.5 (#iPH : 36~57) %, non-RIT & 53 (&iPH : 42-63) &%,
BEMGIE S REIX, £ 4035 B (§EPH - 283~653 H), 598 H (#iPH : 368~819
H) Toh-o7=, RIT BED 93 il (54.7%) 1%L PRA>80% Td - 72723, non-RIT TILEH]H
PRA=80%Td » 7=,

ATFFIT, RIT B 97.1% (165 #1). non-RIT A 96.3% (183 #5l) TH Y (p=0.70), 4
EHFRIT, 90.6% (154 f51]), 89.0% (170 fBl) ToH-»7= (p=0.62), AL, RIT B 47
B (27.7%. AMR : 26 i, FHfaPEEMEEE 14 6. AMR+HETEMEEH SO 7 #1) . 36
Bl (18.9%., 9 H 31 BlILMIEPEEHMIS) THRIL L2 (p=0.05), fEHMKIEFHEBELE TO
IR, RIT BEABAE® 143 H. non-RIT BENAE® 281 HTH V. RITHTAHE
\ZEL o7z (p=0.03), &K NLE BT ORER ., AR G (TR YE I BRI E
BRI Moo, Eo, PRA, BB, FEMESURE O W 4L b EYLE 56 B2 0 52 K]
F LI b hoTl,

RIT # 88 5] (51.8%) T 163 f4:, non-RIT # 103 5] (53.9%) T 208 {4 D & YLIiE 53 il 78
&1 (p=0.68), HHith 3 » HLUUND RN b %5 o 7=, FETHIE RIT £ 5 41, non-RIT
BT CTHoTo, BYEIC KD, ML BICHE 261 TH Y . MBI YE I K
THMMIEIZ L BT 28] (FRELH), 27 VAT AEICK DT 16 (RIT B .
70U hayh AREREIC X AT 1] (non-RIT BE) ToH - 7=, Non-RIT BED 1 41T,
EB 7 A /L AREMED ZRYE PTLD ORBLAMHR I Nz, APta 2T 2 B R B E X
RIT £ 39 5l (23%) T 511, non-RIT £f 49 il (26%) T 67 MR S L7, BUMLIE D%
BB IL, 10 . 24 & non-RIT B CHEIZHE < (p=0.04) . EHE VIR I YLIE O F Bl
;kﬁﬁ?:i 50, 01 & RITHTHEICLE2 72 (p=0.03), ZOfh, BEREXR, RE. I

REVHER ST, MEMERYE X, RIT B 59 ] (34.7%). non-RIT #f 75 il (39.1%)
THREL (p=0.27) L., EYHEDOH TR GIBBEN G o 7o, o, MEMEEYYE D 50%
IFIRBEIEGIE Ch o 72, U A L AMEERYE (X, RIT £ 37 5 (21.8%) . non-RIT #¥ 48 i
(25.1%) THH L7- (p=0.45), CMV IMJE X 17 5] (10.0%). 29 f5l (15.2%) TIHIH L
(p=0.14) . BK 7 A /L A [ffE 1% 18 f51] (10.6%) . 11 5 (5.8%) THELL 7= (p=0.09), ¥
ANVAMERYIED 9 HEEZL S O non-RIT BECTHRBEMENE N2, BERFRELUC
FUIF R BT 2 B E R NS B AEME X RBL L e oo, ST v 7 m e i
B U7z CMV [LESERFI O 5 5 CMV JERYYE 2 38 8L L 72 5E 11X, 17 61 (10%) | 22 i (22%)
Enon-RITHTHEICE N7 (p=0.01), F7-. KR BEMED CMV EEZ KB L 12 )E
BlE, RITEEA L], non-RITHEMN 13 B TH o7, RITH TR L Z o727 A L R JKYR
JEIZ, BK VALV AIZ LD b D TH oo, BK VA NV AREERIEICE - 72fEFIE, RIT ##
25 2 fl, non-RIT BES LI CTHY . BK A /LAMAED 1 Fli%, B#EI A7 L TEIEL
7o BEMERYE L, 4 10 5] (5.9%., 5.2%) THILL - (p:0.46)o BN W XA 1%
6 7 AUWNNRHE L, REBYIE L OFED > O FIEORBBENE - 1=,
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12. Amante AJ, Ejercito R. Management of highly sensitized patients: capitol medical center
experience. Transplant Proc. 2008; 40(7): 2274-2280, %% Lfi k43

Amante © X, BUEAERRE AT o 72 & EAF BB B AT B O AR £ O Bk 2 7R3 5 72
W, %IRRT 21T > 72, $L HLA-PRA &fi (PRA>10%) %/~ L7- 33 flZzxf5 & L
Too WUEAEHRIEIL. PRA 75 10~30%DJERFNZ X LAIEHMEZ G- PRA 2% 31~40% D JiE
Bl TARIE+IVIG # 5. PRA H3>40% D JE B TAIE+IVIG + M HEASH 2 Kl L 7=, ARIKIX
375mg/m* % 1 [A] (PRA 73 10~30%DJEHI D 3 fild ) i 3 FElEkE (1 EERE) L
7o SIEMHEIFNIL, Tac, PDN, MMF (—#T ATG Xix¥% v "2 & f0FH) ZHWie,
SRR 1T 41,8211 5% (HPH : 24~617%) Toh o7-, PRA>30%DIERI I 27 ] (82%)
THY., 956 HILPRASTON TH - 7=,

LR AVERRIEIC & 0 PRA ME T L72JEFIE 31 T, &fl TEBWZ 1T L-, 2B,
B D 2 Gl o BLEAER LS O PRA 1X 84.9% % () 99.7% CTH v | 1 BlIXBHIEZ A 9 2 IiE
B, B O 140 10 BA2 B2 5 MEEZ AT 2R CTh o 7o, RIEE SR O PRA
ZLews U=k R, Class | (% 5Ai : 22.543.3/#% 5-7% : 13.2+2. p=0.01) M ' Class I

(47.345.4/24.8+3.9, p=0.01) & HITHEGH DY PRAEIZAZICIEK T Lz, AREKE
#% (R) XIIAIR+IVIGHIMAEAZ BB N (RIP) D% PRA L ~UL % bl L 7= 5 F . Class
I (R:13.2+2/RIP : 5.6+1.2, p=0.01) & (X Class Il (R : 24.8+3.9/RIP : 10.3+1.9, p=0.01)
EBIZRIPRICBWTAHEBERIK TR LN, PE/ERIERTE RIP £ O] PRA E%
el U7=fE B, Class | (BUEA/ERIERT : 22.543.3/RIP % : 5.6+1.2, p=0.01) K& OX Class Il

(WA E#EIERT © 47.325.4/RIP % : 10.3£1.9, p=0.01) & &I RIP # D) PRA A A
BICEK T L, B 6 » HROBAEBRLOAEGFERIL 100 TH 72, B 2 » A%IC
1 B CHEA S O LR S v,

Bl 6 » A2 BK 7 A /L A JEIEN 3 FH R LT,

13. Vo AA, Wechsler EA, Wang J, et al. Analysis of subcutaneous (SQ) alemtuzumab induction
therapy in highly sensitized patients desensitized with IVIG and rituximab. Am J Transplant.
2008; 8(1): 144-149 &k Lik-44

Vo B, BUBIERIER T LAY X< 712 & 538 ABIE AT - T2 S BARIE 51 o B Al
BOREZ M D72, % GHENIENT 21T > 72, FCXM XX CDCXM 51T IVIG &
ORI K 2 BUBAEIRIE 2T o T2 BIEEREG O 5 HBMEAITHRICT LAY X~ 7 &
4 G- U7z 54 6] (AR REAE 29 (51I/1R B F 4l 25 ) 2 xb G & L7z, A%E1%. 700~1000mg
Z LEEE L (RGRHIAE), EimfilAllL, Tac, PDN, MMF, 7 LAY X~ 7 %
Mo, Pl L 16~75 ik, “FREBBRFIX 13.927.13 » A Th o 7=,

A 12 » At OAELFIRIT 98%, BRI 6% Th - 7=, BAHE: PRA 73>50% T H -
TZIEBIIX 40 511 (75%) . PRA 7% 20~50% T & - 7 SEH X 11 i (20%) . PRA 23 <20% T
oo TIEFNX 3 F (5%) Th o7, BHFFIZ CDCXM KN FCXM WL b 5 Th -
TIEBNE 21 61 (39%). CDCXM (52> FCXM faE i 2 5] (4%). CDCXM [k nyo
FCXM B 1% 15 61 (27%) . WL b [EMETH - 72ERIT 16§ (30%) Th -7, Ak
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FEHME RO 1 35%IZ 38 HL L. 20% 1% C4d Bt AMR Th o 72, 2 il THHLE BEf & 72 > 7,
1BNEBEERRICK DM, b O 1T 4 » A RICEE 2 A M EREREAD 2 581
L. Z4NVT T AF2EE5%ICEBE L AMR ICE 0 IEEE B IEOREM E /o7-, VU
> Bk (1000/pL) A dIE L 72 kG . BAERTAS 1.68+1.7, FAH 1 H # 2% 0.17+0.19,
FEAE 30 H# 2% 0.18+0.2, &4 180 H #4723 0.24+0.29, 4 365 H % 2% 0.14+0.26 TH 1 |
U U SERAE R T LAY X TG EZ I L, BAE 365 A% £ TRk L CIRfE T
HoT,

JEYE L 8 Bl (15%) ICRFLL, 5HITHRY A —~ BK 7 A /L AIMAE, 2 T CMV I
JE. 1B THR YU A —~ BK VA /L AMSE K N CMV MIEN A Bz, BK 7 A VAR %
FHUTIEFIIW e olz, TUVAY A~ 7RG ICHEE LA EFES 2R LIERIT
WMo T, %< OREFITEBEMH (A M ERE<3000, ~~ F 7 U v ME<30%, KOV
ST I/ $5<100,000) 3FEHL L., MMF @ 2~4 8B OE X IZP IR X v iR L7,
HE 2 A MK & 16 TR T,

14. Rostaing L, Maggioni S, Hecht C, et al. Efficacy and safety of tandem hemodialysis and
immunoadsorption to desensitize kidney transplant candidates. Exp Clin Transplant. 2015;
13 Suppl 1: 165-169, % 2k Lik-45

Rostaing & 1%, BAEFFHEIE B3 2 MK EHT ROV 1A OF 2htE K OV 2 4 Rl 3
% 728 O FRIFEHT 24T - 72, ABOI 1T HLAI A RB B IE 5 20 # (ABOI : 14 i,
ABOi+HLAI : 6 fil) Z#xt5 L Lz, &fl CARIE+MBEZH+IA 12 K D BUR/ER L % i
L 72, ABOi+HLAI JEFIZIX IVIG ZEM#E S5 L, DSA L~ LIZ LY 1A OREEEZEE
L 7= (MFI>10000 : 9 [A], MFI<10000 : 6 [), A%, ABOIi JEf] T 375 mg/m® % BAk
30 HMIZ 1 [\, ABOi+HLAI JiE {5 ¢ 375 mg/m? % B4 30 H & 15 HEfIC 2 [E#E L7,
AL, Tac, PDN, MMF Z AWz, BRI 2 FEU ETH -7z,

AEAFRIT 100%, AEFHERIZT 0% TH o7, 2P CTREBEREME o7, 1HIX., B 1
AZICEME MAREZ2 BB L, BEBERMEICE-72, b9 1L, B2 A I MmE
MARSE A2 5B L RIS K 0 [EE L7223, B4l 10 B %I A rEfo ) i RS (/o
Do RIRMERTERE ) ZFBLL 7, BABROR R, SRR M/ A YRR BSOS 23 iR
S (FUAH B MERRHREIE 4 (520 F) . BRI &0 EHE/E I 2B O 7228, thx 2B
BERE S L L, BAE 15 » ARICENT 2 HB L7, 2 B CHAE 10 B & Bl 15 HiZ I &
PEM A A SOG 2 S BL L7223, TRFEIC LV EIE L7z, 1 B CRAE 10 B #%ic @kt
MmAEMERGEEZ B L, AL ZDIRFEICKIVEE L,

15. Vo AA, Petrozzino J, Yeung K, et al. Efficacy, outcomes, and cost-effectiveness of

desensitization using IVIG and rituximab. Transplantation. 2013; 95(6): 852-858.f *"fif ik
-46

Vo BT, EIRAIEIEFNC %9 5 BURER E O A 20k CBAE#% OS2 2 i+ 2 72D 0
% BT 21T > 7=, DSA Btk (PRA>80%) SEMID 9 B IVIG+ AJKIZ L A Bk /EE
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W4 3 L7 207 B (ZEIRE R4 56 BI/BRE FEAH 151 f5]) Zkf5 e Lz, AKX, #lE
IVIG #5-H % dayl & L. 1g/body % dayl5 |Z 1 [EIE7E L7-, FE¥EBEIREIX 30517 »
HToho7,

G 2 AT L7 IEBIE 146 B (ZEAKB R4 - 45 1] (80%) . BB R4 : 101 51 (67%))
Thole, BRIMZATTERMN-72 61D 55, 44 5l (72%) 1%, BHEEZHFT 5
JEGI T o 7=, BAE 48 » At OATFRIL, AR BBRIEF 100%, §kE BHES] 95% T
3@07‘:0 Bhl 48 » H# DAESRIL, AKRBBMIEG] 95%., #RE BAEMEF 87.5%Th -

SVEFEAE LS 1T 42 B (29%) THBL L7z, 32 2 Cad B AMR, 10 i C4d 2
/rék,%r AR SR T o 72, 116 (8%) TRAEEBEME & 72 0 | 8 BT At E UG
Wk BFEMH, DB BEIZAMRICEDZ D TH -7,

BRMATE CEBNET Lz, 9 b LEITIEMK R XV Bl L 2o T2 ER Th o 7=,
Fo BHAERIT L2 o761 68105 B, 2HMNELE Lz, BELEAEFRIL, BE
ICHE SNTZEREFKRTH -T2,

16. Huh KH, Kim BS, Yang J, et al. Kidney transplantation after desensitization in sensitized
patients: a Korean National Audit. Int Urol Nephrol. 2012; 44(5): 1549-1557 &% fLfi# xik-47

Huh &%, @R B 39 2 BB IR L 2 B % s 2 3Rl 3 5 72 0 D 1% 1
HEER 21T o 72, CDCXM X iE FCXM B4 3 1% DSA BhiftE 0 A= (R B B A E 151] 86 15 % %f 52
& L7z, DSAIZ, ELISA 7% (50.8%) XIE Luminex 7% (47.7%) 2 X 0 fEF8 L 7=, ELISA
£ ClX Lambda Antlgen Tray (23 2 WG FE A positive control 5 20% % 8 x 7= 4
Y GTI Quick ID (233 1F 2 WL ) FE 73 negative control fED 2 %5 T&H - 7= 855 % DSA [ f& k
L7z, Luminex % TlX, MFI>1,000 Z DSA GtE & L7, BUE/ERIEE LT, 26 T4t
M AT, 5161 (59.3%) T IVIG 2B L7z, A% T 58 4 (67.4%) (& 1[0 (41 41,
47.4%) 1% 2 [\ (17 i, 19.8%) ik L7= (F G &k O G EE) . oy Jnl Al
Tac, X =27 =/ L — Lk, PSL, #it CD25 #ifk. ATG XiZ OKT-3 Z 7=, FHJ4FIT
43.3+11.6 1%, BEFIR P YLl 7445 B (#iPH : 9~3529 H) TH o7,

CDCXM B 1% 31 ] (36%) ., CDCXM 27> FCXM Bk 1% 47 # (53.5%) T -
72, DSA 1X 33 5 (50.8%) T, D5 H 74 (8.1%) (X CDCXM KX FCXM
W bLEETH -T2, 86 Bt 1 B (1.2%) MSEBHEIE K OV o f i S8 BEA IR &2 A
3% PRA 5if (DSA [2) DIEFITH -7,

TAEAERIT 97.7%, 3HFEAEEHIT 93.8% Th o7, 3HFEAEFRIL BN TH-7T-, &tk
fEAG SO IE 18 f1 (20.9%) THEBLL., MMM S 8 # (9.3%). & AMR
226 (2.3%), Ak BEPEEAESOS+2ME AMR 2 2 6l (2.3%) . BEIEFT RO 253 6

(7.0%) T o7z, 15 FHUITEFIZ LV [EIE L7z, S HESOS 0 38 Bl E ] A ol 1%
15.5 H (#iPH : 3~3529 H) Th o7, HMISEIBLL R0 T2IEF O AT, Wﬁ
1 -4 T 80.8%, 34 T T76.0% Th 7=, BIEEMEIE A FELL7- 18 Il & FELL 72 )
> 72 68 il THERT B &, DSA (JEfad v 83.3%/HEH7 L 43.4% ., p=0.013) K O PRAII

(43.31£34.4 | 14.0+28.6, p=0.002) N EMEFEMIGZ BB L I2IEF THEICE -T2,
CDCXM [5G & U CDCXM [ 4% 72> FCXM M1 K 2 fE#E OSBRI H B AT A D
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N7e o=, T-cell CDCXM B4 41 1% B-cell CDCXM [ & triis U C ., Fafe S s % & 8L
L CTWARWEFOEIENAEICE < (p=0.045), DSA EMEMIZIBWTEH DSA BitEl &
Hele U CRER IS & A > 72 (p=0.015) , £ 7= . B4l 12  H #% O V-1 eGFR i (mL/min/1.73m?)
I%. CDCXM 5141 (58.0416.0) 7% FCXM [5tE5] (69.9£15.9) (ZHEANTHEICEN -T2

(p=0.010), [AIAkIZ, DSA BB (62.0+14.0) % DSA B (77.5£18.5) (T TH
BRI o7z (p=0.006), 4 5] (4.7%) TRAEEFEME 20 | ST & 2 B 3 .
BK 7 A /L ABIEIZ X 2 BEffs 1 Bl Td - 7=, DSA BB I T D BEME R I & W E IS H
727 (p=0.083), CDCXM [5ME B & 08 CDCXM [ 7> FCXM BB 38 1) 2 BEft =R
WCHE I A B R o 72 (p=0.912),

BRImIEIC X 0 L BIAFEE L7s, JRYEIT 13 61 (15.1%) [2%B L. CMV &£ 3 i,
BK 7 A /L AEE 2 i, ifidk 341, /K0 361, wikiEE 2 6l Ch o7z, 2k, RIK, IVIG,
AU 7 v —F VPRI BEE U7 R TR B L2 hr o 7o SVERHBIE 2 292 H M As 4 4

(4.7%) IZHBL LT,

17. Loupy A, Suberbielle-Boissel C, Zuber J, et al. Combined posttransplant prophylactic IVIig/
anti-CD 20/ plasmapheresis in kidney recipients with preformed donor-specific antibodies: a

A

pilot study. Transplantation. 2010; 89(11): 1403-1410. %2 A iit-48

Loupy o 1Z. @EIEAEREFNIZ 33 2 BUBIEEIEIC X 2 BB % S 2 fE 9 5 729 D
% A RBIMRNT 21T > 72, ABO MK & B BAE 4 1T L 72 806 5l 5 5. DSA [tk
Toho7lo b4 6] (6.7%) Zxtged Ui, BEIERIEL L TIVIG &5 0 2% L 72 36
% Group 1. IVIG+ A+ HE 22 #a % Fhiei L 7= 18 Bl % Group 2 & L7z, AL, KAl & L
T 375mg/m® Z B Hl 4 H1%1C 1 BIEE L., CD19 BRHEMa s & v B4l 21 B #% LUEI2E
MU=, SaEmbil#lix, CSA ik Tac, MMF, PDN, ATG X% BXM % i\ 7=, DSA i
Luminex 12 X 0 MEFR L. MFI>300 % DSA [Tt s L7z, #plT Group 1 7% 46+12 5%,
Group 2 7% 45+12 5%, “FHLEBAIRIIXZ 24 35.4£17 H & 19.549.3 H TdH ~ 7=, Class |
1% Class I MFImax i 1%, Peak £ C Group 1 725 8747779, Group 2 7% 8837+1198, 4
i3 2 53144807 & 51501477 Tdh - 7=,

1 Bld7- 0 OARMAFER 5 81% 1000+400mg Tdh - 7=, #EE G £ TOXE H T
5.1+#3.8 A, 2 M H& 5 £ TOFH H T 25.2413.4 H ThH o 7=, BHEEEIC XM BT,
Class | 7% 15 5l (41.7%). Class Il 23 7 {5 (38.9%) |ZfER2 S4v, DSA BEPENRERR S L7z
JEB X, Class | 23 26 151/27 ] (96.2%) . Class 11 23 14 f5/14 f] (100%) T& -7,

Bl 3 » A% DO eGFR E (mL/min/1.73m?) (Z. Group | 7% 47.5+15.7, Group Il 7%
63.9215.8 TH Y (p=0.001), B 1 %D FH eGFR fHIL. TN L 43.1+16.2 L
53.8415.6 T&H >7= (p=0.04),

B 1 FE% OEARIEHEFIL., Group | 2 0.30+0.34g/L. Group Il 78 0.10+0.08g/L T&
-7 (p=0.05), &M AMR X 10 %] (7 1, 3 f1) (2B L7, Group | @ 7 FlIxF i 8,
38, 58, 60, 108, 235 & X 1,055 HZIZFHL L, Group Il @ 3 {5 TlL#4HE 8, 61 & T 183
H#%IZHB L=, 641 (Groupl: 4%, Group Il : 2 ]) TRAEBEMELE 22D, BN
3HESL KON 4 FRRITHBE LT BRI X D EEMIE 4 41 (Group | : 341, Group Il :
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1 6), BIARIMARIE(C K B FEHE 1 61 (Group 1), H O MEBHIE D3I & 5 BEHE 1

(Group Il) Thotz, B3 » HRICER L7-EROER, C4d 227 IFITAA2T
K OB HE B R ERIRSE O FIA X, Group I & ELEE L C Group | TEVWMEMIZH - 7=, 181
AMR ZEBLH X BAE 3 » A% (Group | 3 8 $11/30 5] (27%) . Group I1 73 0 $5i1/15 1 (0%) .
p=0.02) LK OBAE 144 (- h 12 61/29 1l (41.3%) & 2 /14 5] (13.3%) ., p=0.03)
EHIT Group | THEICEN ST, BIEMMEDO AMR BELRIX, BHE 3 » A% (Group |
23 13 1511/30 1] (43.3%) . Group Il 73 1 f3]/15 5l (6.6%). p=0.04) K UNEAE 1% (i
213 151/29 ] (44.8%) & 141/14 5] (7.1%). p=0.02) & HIZ Group I lIZBWTHEIZ
B o T2, BBAE 3 » HIZ DSA D3RR S U7 JEFI X, Group | 23 22 151/26 141 (84.6%) . Group
17235 61/12 ] (41.7%) TH Y (p<0.01). HAE 1 F4% D DSA BHMAFIIZ., £ Zh 21
%1128 15l (75%) & 4 /14 ] (28.5%) T&H - 7= (p<0.01), B Hl 3 » H % @ Class II MFImax
I% Group Il (354%315) & Ht~_T Group | (2269+569) TH EIZm < (p=0.02). B 1 4F
BIZEB VTS Group | TEWMEIZH - 7= (29184533 & 299+168, p=0.06), &4t 3 » A
#% K OHE 1 4% @ Class | MFImax filfiX. i Group & HIZZEIT A BN o7z, BAEH
MNHBAE 1 4% £ T MFImax fE2ME F L72EFNE. Group | T 44+13%. Group Il T
80x8% CT&H - 7= (p=0.02),

FETE BT 4 Group 1 B> Tdh - 7=, Group | @ 1 HlTEIMAEIZ L DT, Group Il &
1HNE, BERBICRBL LI KM X 258 TH o 7-, EERRYE T 29 61 (54%)
W2 32 R EL L. 1 Group ([ZB 1T A RBLRIZCEIT AL N> T2, U A LV AMERKEYLE X
8 HICHELL . CMV YL 3 i, BK 7 A /L ABE 36l BIEZ L7\ BK 7 A /L AL
JE 2B CTh o 7o, MBEMERYIEIX 24 B L, BERBER 13/, WEMEMET7MH (95
L CREEDIF. &9 LIETH Y =R EZ0FR) . MEMERIGZR 2 1, AER 2 TH
ol WEMES =2 v 7136 il (11%) TIHIL L. 55 4 #il1T AMR ORGIK T L2 78
ENEZENLAREEZET AMRIBIRZIT - TZERI TH - 7=, FHIBFHIL, BHEk 6 »
AL 36l Bhii 2 408 14, 2 BlITBM 2 FHLUBEChH -7, LHITTESEY
L0, AREIZ L D IR LT,

18. Jung CW, Park KT, Jun H, et al. A single-center experience of overseas kidney transplant for

immunologically high-risk patients. Exp Clin Transplant. 2015; 13 Suppl 1: 251-255, %%
15-49

Jung B, EIREIE BN 5 5 BURMERIEIC X 2 BB R 2 53 2 720 0% 5l
BIRENT 24T o 72, ERBBMZ 1T L7z 33 B2 xt5: & L, PRA=50%, HLA I A~ v
FH 4 SOLLE, ABOIEFI O W1 DLl BIZEES T 5 22 ] (66.7%) &/ ~A U A~
BEE U7z, BUBAERIEIL, IVIGHASE + TR A4 A& CEM L, AKX, ABOI
FEB D2E] (9 B) KONA U RZFEO—HIZFE L (EREY, &5EK, &5&
R, SEmElENE, vy == — U U FEHA] (calcineurin inhibitor, CNI) . {5 BT
K PSL, ATG X% BXM % v 72, DSA I Luminex #:(2 X 0 Be# LU 7=, 4F#in i 38.8+£10.5
Wk, BRI I 12.87+£11.7 5 A TH o 72, 12 BIA PRAZ50%TH > 7=,

1 B CRAEBHEARE DI IE N R D BTz, ABOIJEBIOBHE 1. 6 KON 12 » H ik DY
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eGFR fi (mL/min/1.73m?%) (. Z# F4 79.2438.1, 67.8+20.9. 62.1+27.4 Th v . il
REAE 1T ABO IR S B MG & Rk Ch 72, "MV A7 BOB 1, 6 K112 » H
% O eGFR i (mL/min/1.73m%) 1%, ZH 2 85.4+30.3, 68.7+16.8, 63.2422.5 T
ST, AVEBHEEEREE I BHEREEE DR W B b LT b Bl TR AR & Ei L 725 R,
SMERME EEIE LB, BMEIERLE 4 B THRB SN, R—F—F A 2tk
AR IE 2 B, R—& —F A APt AMR 28 2 5l CHEFR S iz, BHE A AMR 1% 2
BICTHRBL L. 1 H1Z PRA I/I1>50%DERF THAE 17 » ARIZHEBE L. & 5 1 6L ABOI
DFEF TRAE 3 WM ZICRBL L7z, 2 6l & HIRHIC L 0 BHRILEEE NI & - 7223,

12 TR B AMR Z 3881 L BB A B BEAl & e o 72,

CMV J&YLSE, CNI #tE, BK U A /L A MEIEA 1 HHTRBL L -,

19. Scemla A, Loupy A, Candon S, et al. Incidence of infectious complications in highly
sensitized renal transplant recipients treated by rituximab: a case-controlled study.
Transplantation. 2010; 90(11): 1180-1184, f*f# k-0

Scemla &1, Kz G L7z BEAEIEFNICXT T D RGERBLY X7 3+ 572D 0
%I RBIRNT 21T - T2, BUBERRE X AMR OR#E L L TARIRAZ #5 L 7= 38 5l (A58
BE) KU DSA [tk a A LA E &G Lo~ 7= 26 il (Control BE) &5 & L7,
Fio, RIEFE3BHID 5 b BAHKE DSA BGMED D BUEAER LI AR 2 £ 5. L 72 fEF1E 22
B, AMR OB & L TG LI2ERFNIL 16 Bl Th o 7o, BUBIERIEIX, IVIGHAZIE + 1.
BB A A A bR, AL, 375mg/m® & 1 HEIC 1 [\ > CD19 B %Ay 5/mm®
KL 72D ETEHIEL, PR ESEREIE, 1.4+0.7 B ThH - 7=, FHEMEHIL. Tac i
CyA. MMF. PDN, BXM X% ATG % i\ 7=, DSA I% Luminex {512 X 0 #gZ8 L 7=,

FEM T, ASHERE 44+10.8 5%, Control Bf 47.1+10.8 5k T 0 . BHFAR 1. 7644345 H |
10374491 H ToH > 7z, BRAEBMEIL, £ 24 34 5l (89.5%). 26 5l (100%) TH Y
BAERT O HLA S kB G113, 64%., 59% Th > 7z,

BRE B RESE G D EERIT 87T5% Th 0 . AFEHEIL 89.5% (34 f4]) . Control #£iX 84.6%

(22 ) Thol-, BHPINBAEREEM L 720 . 5 6 5 FITAMEHEM SR L 72 BEi
Thole, MFZHITDEY /KRB O P EREUIFSE CTh > 72, KA CD19 Btk
AR EII AR IS 5% T BIRRE L 72 0 | BRI S TREIC I W T b AR HEE ~[FIE L 722>
o7z (5.9x14/uL), F 7o, ARIFIZEMIM CDA BHMEMIas ~F 2 L e ho 7z, Mk 1gG &
FEREMMICE W TS bICEEFRANTH 7=, B 3 » AR OB ME Y L7
F = MENE ., RYEFER BB (143£59umol/L) & b~ CIEYE R BB (118+39umol/L)
THEIE 2 o7 (p=0.04), Bl 12 » A %ITHB VTS FARIZEGLE R BLF CH B2
otz (GEHLE : 118+41pumol/L, FEFEHLF : 149+57umol/L, p=0.02), 5 S 13wk Yy
FERBLE] 16 B (41%) . JEYEIER BB 8 ] (32%) IZRBLLZN, AEEITALNAR
nolz,

AHE 21 41 (53.8%) . Control £ 18 5] (72%) o F- 39 {51 T 84 D EYLIENFEH L 7=,
MEEIZ IS 1T DAEME, U A L Ak, BEEMEYMEORBLRIZZEITRD T, WTho
BEICHB WD T b Ml B M R Y E R LN MEAZ B o 7= (ORSEEE 18 4, Control £ 15 61)
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A PR GE T, BUIE . IRIESEGE, MR O FBRB @M oTo, 7 A NV APEREYLE
E. WEEE I A BT ODREFNCHBELL . BK U A /L ZABNEIL 5 Fl THI Lz, BT
&7 A LA (hepatitis B virus, HBV) X% C BJif %5 7 1 /L % (hepatitis C virus, HCV) (Z
B3 2 B AR IE AR UL T A L A I BARIEER D D hr o To, B MERYYIE X, AR
3% (7.9%). Control # 2 5l (7.7%) THBLL., ZLALEN=2—F T AT 4 ZAEYIE

(ARFERE 3 B, Control #E 1 ffl) Thotz, Z<iE. FPUARTY L ANLT 7 A RF
=N LD PR GETIELZHEOEBE Th o7, BEYRKOARERE O HHEIZ
DWW TRRGLEFRBL & O BELEMITR D b o T,

4 FIAGEB IR U, 3 Bl dyE (L. ik K ONME 2345 1 f) 12 &
HIETh ol YELS DA OHET 27 5] (AFEHE 17 #i]. Control #£ 10 ) THEHL
L7z, FINICBELET 26 0HED 21 f], TEERZSREERD 9, EMEES 4FTH D |
WG 2 RER O R B RICHEEETI A ON R oTo, RIEFED 2 T HHVE HIZ & A
L7z ARV HERHEL L T2,

3) JEBIEwE

SCHK

R0

JBLIEAE -
S 7 0

A
ik - A&

GRS

el

51

CDCXM &
M . HLA
FCXM 5
Mo 4k
BB 15

PSL. Tac. MMF %= %
i 10 BRI # S
L 7z, DFPP % 4 [afi
TL.ZD% IVIG %
5 Lz, BHHE T
IZ MP, BXM ## 5
L. BXM (Z#][a] # 5
4 ABICH ARG
L7,

B 1 o AAi
\Z 375 mg/m?
Z 1Rl

Bhi 6l Al LT F=
VEO EFEPRRO LN
7, A EIT =0, 45
MR O IR EIZ RO b
R0 o B 4 5 AT
BWTH. 7 L7 F=V1E
ILZELTEY, DSA &
b LS, B DFPP
AL Lotz

v a Ny H—
DT K OV e 4% %
BT,

52

MFI >
1500 »
DSA 17 1£
T HE
RIS
(FFlig 1% 6
EIREI=Y
X2 EH)
ZiTo7= 1
il

BHMALOBAE 2 B
%Iz ATG ¥ 5 L
7o SefEHE H AT
Tac L O A7T A R
wE LT,

Bl 5 BB
375 mg/m? % 1
[EIF=

B PURME O T2 5 7
WHL R —HiiEn@B D 5
Nz &b AREEBMN
BhHE L, MFELRH#REIT-
Too AR B OV EAS #A13,
BLHLA FLE OB 13 4h
Mo T2, KM B
MR ET 0.5%F 5 12 I
L7, Bl 2 M ICIRH 5
o R OB S BE5E 2 388 |
AMR 23 EEb iz, HLA Bt
WAl O E5F R
X0 B 4% IR A
RANE I V-7 N AR
L7, F0 1 E%ICITH
Jied 1 s I A JHF s T %
H L., IVIG, Mz #,

A =TIV S Tl U =Y -3
L. Blgixzrz v 7rF =
<1 mg/dL £ CHE L7,

A 10 3 % 12 HE HT HLA
PUAR RO b, B, ITF
Jik 4 1z 7 A e X
g2 BT
V27 RO TR
LTz, = D% b Uk
ERA B LB -T2,
AMR [ZHEET, B 4
FERITEB VTS B, A
HIZTIEF 2 EEE R DR
NHAERFL T,

BAl 1 FE%RLBRICE
1% i B O 'E G gk &
. ARt LT,

53

AHG-CDC

THIP6BITE

XM 5 T o 7= 6 BiliE,

A DG & 5 HEl
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X I | BVIVIG (100 mg/kg) | i 14 H AIC | BAERE IS IXDUEERIEIC | IEHIER O b
FCXM T | &5 L7z, s | 375 mg/m* %8 | LY XM Btk oo T | o7z, 1 Bl TFHFES
X v XM | HIFEEIBE 14 B | &, 72, BHE BT PRAZ80% CT& | A7 i &2 588 7228,
B vt & f | BiA S Tac, MMEF, S 1L, PRA LUV | BEREFICE D EE L
W & 4L % | PDN 25 L7, & TR T LTWe, FRBE | 72, 2 B CTREER Y
ML X | AEELE LT BXM Hi[E] 33.245.4 » A iou\ SiE. 1 B CRUILE %
PRAB0% L. | & 4H A K O\ Hl 4 TR SR TR WHTEN, Wb
o m | BRRICES LT, hfio%a“ *H“# *r%? oy bu—/LA[RET
PESE B 7 51 13412 100%TH - 7=, boio, B 12 % H
#%I1Z BK 7 A LA I
JEZ 1 Bl THRD =
M. B RE I R
it vA LR
MYEIL Tac DA T
IQUE=IV -8 . 21
RETdH o7z, CMV Ji&
YUE T 2F TR 5
LTV,
54 ERB R | B3 ARIS Tac, | £FCTBMET | 7~12 » A BEAICB Y | EREICAEE. R
ﬁ% 17 - | MMF O 5 % Bi4h, | HIZ 600 mg T/ﬁ{ﬂf“%ﬂﬂéﬁ‘é%mﬁé: PR R AR T O &
EOR e | mAEEE LT, B | (375mg/m?) o TS, AVEIEMEIS | Y IXE8 S v
Jﬂﬂ B, | fit% 3 AR, ATG % | 2k, [Ee: 2 Elﬁé 1B B | o7=, BHE 4 » A%
THIR 26| BeE LT, WBABICLBIFED BN, | 121 HITHT AL
X7 7 R T ARYE RO I
I, 77 A W, TAERTI v
I & bic WXV EE L,
PRA 7 fE
ThH-o7,
PRA E 1
Eix s 5
Z 1 M
31%., 7 7
D2 | BN
51% T &
Of:o
55 EORAEJE | IVIGZ 2, 7L A | BHEBTO IVIG | KEZ 1B OLKEE L8 | BiEE21To72 14 #)
il 17 1 VAT XEFF 7Y | O 2 FESD | T 5 FITEBM2~3 » A | IZBWVWT, CMV &4
A< T RBEAREE | BIC1g/E% 1 | %I CD19 et | 1T O b h o
LC#E, mEmml | BEE, (1446 | BEZRODEN, BV 3 | -, TOMov AL
Bk L LT Tac, Wk L CRBAE | BHIREZ MR L Cunie, | ARRIEIL. B 4
MMF, PDN % #5- L | =%, 8 #ilic B A% 2 BITHRD
7 xF L < Bl 1R sz, 16X EB ¥
BRIET 1 [E# A NVA R BK 7 A
. 6 Bl e JL AR YL B 2 H
SOSIR# EH 91@!1519[5@—&1
T 1~2 [[B Hotl-, WGP
) AV AFI OB 5
X0, 2~3 5 A%IC
IR LT,
56 EERBE | IAZ2~10F/ITL | BB IC 375 | @PEERKISE 3 FlT. % —
W& Wi AT | 7-, BARKELE LT | mg/m?Z2#iE, | hENBM 8 Hig, 10 H
L7 RA | ALG ERE Lz, % %, 14 BREICE DN
mE O & | ERHREE Tac X BN T R HIRFIC L 0 A
FEAERER 7 | 1% CyA, MMF, MP "L,
Bl (752 | 2H%E5 L7,
| kN7 2
Z 1 B
36, -
T AN E
fm2E, -
A 1N
= 1E 2 B
57 ik B % fE | Tac, MMF, MP, IL-2 | 375 mg/m?% 1 | 1 I B 13 3 HE L8 —
AT o 7= | EREFEEEEL | BLOBMEATOM | B#%O4ER CEMEERK

XM B >
2 i

70

AT E Y
CDCXM 7% [&
PEIT 22 o T2 B
BT FE T,

AT, AMR O FEHE %
W7 LW | M EA
Bl L vigE Lz, =0
W2, EMERS & 2 [EIRSEL
L, Wt MP TIEE
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L. Bt 27 » A %K RIS
BV TR BB AR 13 B
ThH o7,

2 BIEIE, BAE 13 BEXK
W, 24 B4R TR
TEHe S 2 58 7= 25, i
PHTHY ., MPIZ X BI1EKE
Tl L, & OB X
IEOREHIT AL, BiE 21
B H % B TR A B R B
ITEWHTH o7,

58 FCXM B5 | IVIG & 2[8], 7 L & | 1o/l ZBHEAT | BlEIEREZ1T - 7= 16 -
B 16 6] | VXA~ T HZEAWFEE | © 2EO IVIG | F 6 #IT XM & (MCS
LLTHE, fhE | HE5EOMIC 2| <50) Lo, BV DH
i FF 51T Tac, MMF, | [BI#RE, H o 5 ik MCS 723 78
PDN Z## 5 L7, 5192 THH, ZhbHD2
BETIXAMR Z 3 H L 72
7. EVY ® 5 FliX MCS
PN 242 775 267 THY . T
nsnH b 36 TAMR E
Woil-, 1 £AEFFRIX
100%, AFHFIL 94%TH
Oflo
59 PRA>30% | % fi£ 38 A & L C | B# 1 BEllC | BYEAMRZBM L% & | KoL Hh, &5
ThHhO.E | BXM XiE &2 U X | 375 mg/m*%Z 1| 13 ABRICENZENL1HIE | BICBHERIZRD
IRIESEILL | =7, ROT LAY | F#HE, 1o | ©A BRICEVEEL | P, RBRIWE i
b XF | AT E, RENEH | A B 148 | 7o, RYE RO BT
XM PR | & L T CyA XX | ®f ic & 375 VR,
DHDHTH | Tac, MMF X3 = | mg/m?##iE,
(17 o | 7=/ —AE@EF Y
JEBI L% | ¥ A, K ONPDN % #
a@ie) 517,
60 HBs HLJF | IVIG, M #Ezs#a, | FEMealze | 400 1 CAMIEMEIS | 26 TR REMR A
P K9 | BXM (2L 28 A% | L EROLNBFEICEIVE | O LREROENAR
— b & | 5, Tac, MMF, CS B, Mo T2, &FT
ML v |2k B E Rk HBclgG @ Bk 23
v O | EfT L7z, Wb,
R 451
L2 s
DSA Bk,
61 CDCXM[& | MMF, Tac, PSL % | 200 mg Z B | 1 il CBAEIICHEE L T 1 —
M 7T 2 | K6 HElia b, MmAE | #fH I #iE, » A #%I1C DSA R EH L7
| X N o | ZHE 2\, IVIG & 3, BAMEFE A RO X B L
PRA B, | 2 B 5, B A K I o T, o 4 FlIT B
> DSA | VB AE 4 H %12 BXM #% 1 % A DSA IZED L
it (MFL | 2% 45 L7, TV, 2tk AMR XY
>1000) & P I O Gl S e
5 15 AMR DR EZZNZE
1BER D 7=, B 1 F %I
BITRWT, &6 TE e
IFIER Th o7,
62 ABOi A | 1A K OV HE 2 #212 | BAE 30 BRI | BRI b el 40 » A K -
FEB] 19 B | X v BURIEREZ E | 375 mg/im? & 1 | SICB W T AFERE 04
DO5H, 34T L7, BHEEHIC | BFE, ERIT L HIT 100%TH -
il N IVIG RS Sh, B 72o HLA Bt o 3 iz,
PRA50%LL | # 9 HiA> 5 Tac, M SIS IEFR D &7
@ HLA | MMF, PSL ##&5 L 577,
B M B | 72, BXM XAl AT &
(XM 1% | 4 BRICHES L,
M) Tho
7o (4Fthn:
19~69 %)
63 CDCXM X | ATG IC X 2 AL | 14 Bl 2 B¢ | AEEZ®E L= 2 il TIX, -
IZFCMXM | #1To7-, B 7 H | B 7HATE 1 | KM CD19 B5 M Al
B M (2 | #iars Tac, MMF, B @if 1o 375 | a3 i Lz, 14 B 4
B) . Xix | MP 25 L 7=, mg/m? & § ik, | Bl CAMEER RIS 23R,
% fH 2 ZDHH 2615 AMR TH
»HY. PRA o7z, AEAFEHRIT 100% T H
=50% (12 7z,

34




Bil) o

PESE B 14
il
64 CDCXM X | BHi 14 BRI SIM | 10 Fitf 2 BT | AEE2HE Lz 2 #li RIEO B 5B E S
IZFCMXM | #4545 IVIG # B8 | BT HETE 1 | XM B2 o2 o | 2EIERIERD LN
B M (6 | kA, AL 7 BRGNS | B OB 1T 375 | 7223, PRA XA L. DSA | o=, 10 fijH 1
Bl) . X% | Tac, MMF, MPIZ & | mg/m? 2§k, | IMH SR oo/, K | BT, B 6 » A
BN RE 2N | DS B RS A B i CD19 BPEAIIEEL | 12 BK W A /L A IME
HY,PRA | thL7-, BREYE L LA LTV, 1069 2 | 288074, 2 b
=50% (4 | 4H&ZIZBXM &5 Bl CaMEEMRKISERD | 2 — LA TH -
B) oEE | L, N DTS ARIEIERE | 72, CMV EIE TR
fES5E B 10 BT o7, O LN T,
il
65 XMEEPED | B i 18 BRI~ S |5 Bl TBH 19 | 20 TR BERE A MR | KRICHEL-ZAZE
5 B Je Y, MMF . O Tac 25 | HRTE O 1 B | LA, AMRIZIAEZE | FLIIBO L0
DSA %4 | L7, B 16 HAETA | ATl 375 mg/m? | 5 L7- 1 iz b | o 72, ARG 1
T2 | & o 4 A2 # KR O | A, N, RFEICEVEIE L, | FHZED Bz,
7 41 IVIG % JiifT L 7=, =2y bou— LA RE
MP X RE L 0 & Hot,
517, 3 il oM
H OV 4 H#IZ BXM
wE LT,
66 XM B PERE | ATG. IVIG. Tac. BRiATIC 375 | BR 6 At (ES 1), -
DOHBH3% | MMF, PDN Z# 5 L | mg/m?*Z 1[RIX | » A% GERF 2), 10 Elf&
7o X 2 B E, KON10 » H% GEH 3)
WIZENZEHN AMR & R 8 L
Te JERI 1 & SEG] 3 TR
B OB AR,
20 CDCXM 5 | IBEsc#a, IVIGIZ X | A 4 ARIC | AWM EYE 448 ARE | SO LISMC, 14
e e 14 6] | » HLi& M & B & | 375 ma/m2 & FH | SIS BV, 14 fi 12 4 WJEP 3 Bl TEBHES
H A . BRI E | (86%) WNAEHFLTWS, | 8BdT, 1{5 X AMR
K5 1To7, ATGIZ LY 1 BlE A 201 H %I Fik (D/A%%EP PR 4 B ifn
A v WAL, BiE 4B FEL. b5 1601 AMR % | JE, *ﬁlimﬂﬁ?ﬂmz
D Bl B 5 MMF, Bl BB A B L D% | UGG RO T,
A 25 Tac, CS ##5 ﬁﬁtw_o%ml{i 318 2&JE&U$WIJE&¢
NS L7, BEIC XD B 2 e | AT AMR 2l
590 Lz, oo 11 1 (79%) Sh, ZOBEETIC
ITBBEREZHERF L Qe | AOHEZFRD . 2 B
141 6641 TAMR % | Hix CMV %Kk
o ZDOH 261 (14%) | MR A4, 3 FIHIE
DEEEMIZAMR CEHTES | S IN DT G %
. s o 46 (29%) 1T | @BHz, WIFhbib
EBOAZIIZEY AMR EP | EICLVRIELE,
WrEhi-, AMR IZBHE#%
14 HUNIZRD bz,
K] AMR & B 7= zw
i WPt BB IS
7=,
21 CDCXM 5 | MmAEAZH#E, IVIGIZ K | A AlIZ 375 | &6 T, BEIERERIC -
HE | o 1241 | Y BREALCHUAME | mg/m?% 1[EH | CDCXM [EPEL e b | il
H A W SHe, B | BUEGREA |4 v A% E TSR
Kz WA A AT L7, B, LTCW7/=23, DSA 13%<
A4 v B4 X ATG, Tac, DIEF THYETH > 72,
D 5l MMF, PDN Z# 5 L 4 ] (33%) T AMR 72
i 3¢ p DI BB THREIC
ik & m#E L7, iﬁ%utﬁtiﬁ%@}iﬁﬁ
591 e TRERD O o
7=,
67 B R E | MR, IVIGIZ K | BB R — %% | B, B HLA ik o —
(/| BB (11 | v HiRER =%, ATG | # i 375 | ERIIRD 52, 17
W | ) I X0 E AEE, | mg/m?E LA ﬁﬂﬁémﬂ%ﬁfﬁf‘%ﬁ
) MP, MMF, Tacic &k | 7E (BHi® 4 | EETHY, éﬂi%@)ir“
L MEIRIE R | » HAED, Hg &bbnr‘mxoto
1T L7,
< BARIZEB T D R R B >
1) AiGHRYRER
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L,

2) 1% I7HERBR

1.

Yamanaga S, Watarai Y, Yamamoto T, et al. Frequent development of subclinical chronic
antibody-mediated rejection within 1 year after renal transplantation with pre-transplant
positive donor-specific antibodies and negative CDC crossmatches. Hum Immunol. 2013;
74(9): 1111-1118. %At k68

Yamanaga © (%, DSA FGYEREGIC X4 2 BHE% 1 FELIN OB AMR 38 BLSHE 4 54l
T HIODBGTHERRBRZIT o 7o, AERBEBAERS 321 flzxf5 & L. DSA Btk 26

(HLA-i &) & DSA [&E 295 5l (ABO-Id/C &f : 207 f5l, ABO-i & : 88 i) 431} 7=,
AR 5 1T A SR+DFPP A 320 L, A$K |, 200mg/body % B4l 14 BTN 1 HAETIC 2
A I A 1 BRI 1 RIEE L7, 7238, ABO-i EF D 9 H BRI IZ CRIFFRA2HT 5
5611%, RIEEG O D0 I A KEfT L. ABO MiEAFLIAMMA 16 5 K% CTh > 7= 16
BHIA I 2 B 5 MR O RIT Lo 7, S AL, Tac Xix CyA . MMF,
MP, PSL., BXM % fl\) 7=, DSA iZ Luminex {12 & Y #I7E L. MFI>1000 % DSA 54 &
L7, 4R IE, HLA-i B 51.349.6 5%, ABO-i £ 50.1+12.7 i%. ABO-Id/C £f 43.3+16.0
% T o 72, HLA-i X ABO-1d/C BEIZ IR CTHEICEHHEME (p=0.01), LMo EIE (21
51 (80.8%). 82 fil (39.6%). p<0.001). AFEH G ITMFfi4TH (23 # (88.5%). 0
i (0%). p<0.001), HLADR X A~ » F#¢ (1.54+0.51, 1.13+0.60, p<0.001) 23 E I
EhoTo, 7o, ABO-i BELLEI L TH HLA- BECEoBEIGENAREICE -T2 (21
% (80.8%). 31 5l (35.2%). p<0.001), HLA-i FEGNITEFNZIVTHEIERE (A,
PEIRIEE . BRIAR) OWFhngd A LTz,

AR BERE & T2 o T2 SEBNL A2 > o T2, BBHE 1 4E1% O -2 eGFR i (mL/min/1.73m?) I,
HLA-i #f 41.9412.6, ABO-i #f 42.3+11.3, ABO-Id/C #f 47.0£158 TH Y, WTh L HFE
FEXHB LN o T, Bl 6 HBICE AR Z T L7z 274 Bl 5 2 MEEE M AMR
EHLR T ABO-i BE (3 41/76 1], 3.9%) KT} ABO-Id/C B (1 #11/174 1], 0.6%) & H~T
HLA-i BE (4 #1724 f1l, 16.7%) THEIZEm < (W Tivd p<0.05), # v Xt (95% CI)
I%. HLA-i B & ABO-i BT 4.9 (1.0-23.6), HLA-i & ABO-Id/C B T 34.6 (3.7-324.9)
Thote, B 1 FERICBAERZMAT L2 249 FloMES, BIEFEM AMR IR IT
ABO-i #if (3 #41/65 5l 4.6%) K& OF ABO-1d/C B (4 #i/161 f5il, 2.5%) & bb~T HLA-i #if

(8 #1123 5], 34.8%) THEIZEL (WIFind p<0.001), A v Xtk (95% CI) 1, HLA-
fE L ABO-i £ T 11.0 (2.6-46.6) . HLA-i ff & ABO-Id/C F£T 20.9 (5.6-77.7) Th > 7=,
8 M T P A L P AR SIS B Y CNIL FEPE DTS ERRIZHOW T, BHE 6 % H % M OBHE 1
FERICEHB THEZEET AL o 7=, HLA-I B 26 5l Z T- cell X Ot B-cell FCXM @
FEFRICE D 3B (T(H)B(+) : 6 i, T(-)B(+) : 12 ], T(-)B(-) : 8 ffl) [T/ LKFI L=
FER, TEBHICBW T EHAREREENZWERIZH Y (T(+)B(+) : 366.7+81.6,
T(-)B(+) : 283.3+133.7, T(-)B(-) : 200+151.2, p=0.08) BAH A MFImax O FEIHE N A &
2@ o 7= (T(+)B(+) : 10654+3060, T(-)B(+) : 8637+5119, T(-)B(-) : 3786+2077. p<0.01),
HLA-i B 26 #1235\ T, BRE% 1 ELLNIC2M: AMR 728 2 61/26 6] (7.7%) KO8 &
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EhPE AMR 28 9 /25 5] (36.0%) 23FEHL L7228, FCXM DIRFEIZ L D 2 XA LD
7o 7ok, 1BMETEENE AMR FEBL O Bl 5 B 3 FHIARIEIEE 58 (3 F1/3 B1) . 6 HlIEA
W HRE (6 /22 ) T o7z (p=0.04), & DOfhi, FCXM 14, BAERIH O MFI, HLA
Classl & Ut Class Il [, DFPP O F & PR, I —& OBEfR, ABO-i, EIEREITENE
THEME AMR ZEBLICRZE L 727 o 7o HLA-I BE CTRAE 1 21212 DSA Bk T o o 7o e FilIE
Class | B4 23 16 51 H 1 51 (6.3%)  Class 11 B 1% 23 13 451 4 10 1] (76.9%) T & - 7= (p<0.001) ,
F7-. Class Il B5MEEID 5+ DRB+DQB FEtHSER] (4 $i/5 1], 80%) (X, DQB Bt fiE

(0 5174 B, 0%) (2t~ TIBMEIRENME: AMR ORILRNA EICE N> 7= (p=0.04), BiH
BT FHERIC DSA 23 S AL 7 E 1 o 12 PEVE B AMR F8 B3 1% 50% (5 $1/10 fi) &
EVMETNZ & > 72, Classll DSA 2L L 72 fE BNz B W) TREMETGEIE AMR %2 588 L 72
JEFIX 0 /3 Bl (0%) Td 725, Class | DSA 2faih b L7iEFNZ I TiX 5 6i1/15
Bl (33.3%) TIEMEIGEIPE AMR 25881 L 7=,

U A L AVERYLE X, CMV JRYE (HLA-i B 9 . ABO-i Bf 25 |, ABO-Id/C ¥ 48
B, B (ZnEh o fl, 0l 26, 7T UALAMERERE (2 0 Fl, 1
Bl 341, AKEHREE (ZFhZE 16l 561, 641, BK VA LABE (ZnEh 0
B, OB, 161 AREBLEN, SHMTEARICHEBEETIADNL RN T2,

Ishida H, Inui M, Furusawa M, et al. Late-onset neutropenia (LON) after low-dose rituximab
treatment in living related kidney transplantation-single-center study. Transpl Immunol.
2013; 28(2-3): 93-99. ¥ A k69

Ishida & 1%, (KA EAREE 512 X 2 EF M4 P ek JE  (late-onset neutropenia, LON)
B 2 7 T 2 720 0% R 217> 72, BB AT L2 172610 5 5 /)
RH) (23 1) . ERE A (13 41) ., BEFVREEIER (1261)., 777 b x (44]) ZBk
<120 Bl zxtge e L. 4% (Group 1 (22 f51) : A% (+) 7>> LON (+). Group 2 (30
B) : ARFH (+) 7»2 LON (-), Group3 (15 ) : A% (-) 7>> LON (+), Group4 (53
B) : ARF () 2>2LON (-)) I8 L7c, B (chronic kidney disease, CKD)
A7 — 5 OFER] 10 il &2 %t REEE (Group5) & L7z, BUE/ERIEFEMGIIT, Mg 4
Tv>. DSA BPER], ABOIJSES], ABO DI A~ v FHEMI. FSGS SEHI D 52 #i (43%)
TARIEZBHE 10 H A2 5 5 HATIC 150mg/m? % 1 [EIFHE L 7=, e @ il #13 ., Tac, MMF,
MP, BXM % f\ 7=, DSA (% Luminex {512 L 0 #HIE L, MFI>800 # DSA Bt & L7-,
SRR L, Group 1 7% 48414 7% . Group 2 7% 50413 j%. Group 3 7% 45+17 . Group 4
73 53+21 %, Group 5 23 387 ik Ch » 7=,

DSA 5ME61E Group 1 T 5% (23%). Group 2 78 8 #fl (27%) T& Y . Group3~5 (2
FUWTIE O B ITAREH TdH - 7, ELISAJEIZ TG BAFF L~V 2 JIE Lo R, B
fii 6 % A% @ iMjE BAFF L ~/L %, Group 5 (312+101pg/mL) & k=T Group 1 (951+204
pg/mL. p=0.006). Group 2 (574+156 pg/mL, p=0.03). Group 3 (568+167 pg/mL. p=0.03)
THBIZHEM Uz, £7-, B 1 4% (Group 1 : 854+198 pg/mL. Group 5: 299+80 pg/mL .
p=0.003) K "4l 1.5 4% (780+108 pg/mL, 300492 pg/mL. p=0.01) (ZF\TliE. Group
5 LT Groupl @ %4 T BAFF OB E 2 LR 2RO B L FELNICE T 2 2MEHE
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R &R &g BAFF LUV O BAFRIC OV T Group L ICTHET L-RR., AEXIZIALNR
o lo, BAE#OMIE APRIL L)L A2 HIIE Lo S, Groupl~4 (23T, Group5
LHRTHRBICE P, ZOMOY A Mo > (IL-2, IL-6, IL-10, TNFa, TNFB)
WZBWTIHX, & Group Bl CHEZEIZALN D -T2, B 1 %O AMR L OSla
Mo RS FEBLFIT ., Group 1 28 1 6511 (4%) & 3 1 (14%) . Group 2 7% 2 3] (7%) & 3 i (10%) .
Group 3 28051 (0%) & 23] (13%). Group 4 728 3 f5l (6%) & 5% (9%) THV ., %
Group M CHIBLRICHEZITA LN o7z, BAE%ZIZ de novo DSA 23 H S 72 JiE 1)
X, Group 1 2% 1%, Group2 2% 1 . Group3 2 0%, Group4 22 2fHITHYH ., WThb
Class Il T& b, 4 Group Ml CHEZIZA LI h o7z, Group 1 T LON %V &K L%
BLL72 461 (LON “V2HIf - 1.9 » A “F¥REE : 3 1A) (ZB1T 5 MiF BAFF L1 %
HE U2k . BAERT O EH 1T 3204123 pg/mL & IRIE TH - 7273, BHE 6 » H %121
10754276 pg/mL £ T EHF L. B 1.5 F& 2BV TH 13054303 pg/mL & @& fif & #E R L
TWe, TH b DIEFNCI W THEMBOSFT L Z < LIZEFNIT W27 > 72, Group 1 KT
Group 3 (28T, LON & 8L o i rh ER % % 500cells/pL i T3 - 7= 17 i & 500cells/pL
LI | 1000cells/pL #:3i Tdb - 72 20 Bl HW T, KA B M 2 it L= i 5.
Bk# 500cells/pL A DFEBNZ B W THRAE TH DM 23 & - 7oy, AR ZEIL A D)
- 7z (22x4cells/uL vs. 51+11cells/uL, p=0.07), [AERIZME BAFF L~ LT DWW TRET L
7oA S, L ERE 500cells/ul R OEFNIZB W TEME TH 720, AEEZXALNR
Mo 7= (1056+249pg/mL vs. 420+134pg/mL, p=0.013),

LON 2 Wi 4= [ i EK#E . Group 1 7% 1820+450/uL, Group 2 2% 4320+1270/uL. Group
3 % 1750+650/uL. Group 4 7% 4800+2130/uL. Group 5 7% 5750+3200/uL T ¥ . #FHhEk
$00% Group 1 2% 340£170/uL. Group 2 % 3200+1010/uL, Group 3 %3 830+160/uL. Group 4
7% 3800£1090/UL. Group 5 7% 4200810/uL T - 7=, B2 5 LON %8l E <o #I 1%
Group 1 T6+2 % H., Group 3 T4+3 » HTH V., LON BHMMIZZNZN 2+1.1 » H
L27+13 3 AToh o7,

Hirai T, Kohei N, Omoto K, et al. Significance of low-level DSA detected by solid-phase
assay in association with acute and chronic antibody-mediated rejection. Transpl Int. 2012;

25(9): 925-934, & ¥ LA Lik-70

Hirai ©1%. DSA O F |z ié?ﬁf@)ﬁﬁi%ﬁ%ﬁ@f\@ G 2 STt 5 T2 D 1% TR A ER

Br & 4T - 7=, 2001 475 2004 42 ABO I iEML i & B A 2 fEfT L 7= 152 Bl 9 5,
CDCXM BK PE7HyD DSA DR S L7z 24 il % Group 1. b\ﬂm) kb o 7o 128 il &
Group 2 IZ57F 7=, F£7=. 2005 425 2009 412 ABO i Al & B B AH % 4T L 7= 169

BlD 5 B, DSA D3RR S 47z 52 45l % Group 3, DSA F%‘f%“@é@o?‘: 117 1% Group 4 & L
2o WURAEREVEIT Group 3 O 7 DFPP+ASK % J2 i L. A %K% 200mg/body % 4l 7 H Al
1 EERE Lz, S EE AN, Tac 3 CyA, MMF X% 2 ' U £ (mizoribine, MZ) .
MP % fiv 7z, DSA I& Luminex VA2 KX W IZE L. MFI>800 % DSA 5t L Lz, FH4
fmiX. Group 1 7% 43.0+11.6 ik, Group 2 7% 38.7+13.3 i, Group 3 7% 40.6+12.8 i, Group
473 43.8+12.7 K TH - 7=, BEFIMIL, Group 1 2% 101+18 » A . Group 2 7% 106+16 %
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H. Group 3 7% 54415 % H. Group 4 7% 49120 # H T » 7=,

Group 1 O Group 3 {123V C FCXM % Il E L 72 #5 5L, B-cell FCXM B5 4113 Group 1
2% 6 1 (25.0%). Group 3 2% 18 f5l (34.6%) T&H V. T-cell FCXM |L4&fH] TR TH -
72, DSA MiH%iZ, Group 1 7% 1.0+0.5, Group 3 7% 1.020.6 T& » 7= (<0.001), Hi HLA
LK Class | B PEREBIE1X . Group 1 7% 19 # (79.2%) . Group 3 7% 36 fil (69.2%) T&H V) |
Class Il BFPEREBI%%1E. Group 1 2% 12 f5 (50.0%) . Group 3 7% 24 ] (46.2%) TH > 7=,
Class | O Class Il DWW T 3u b BEMECTh - 72 ERIIE, Group 1 23 7 f5] (29.2%) ., Group 3
2 8 (15.4%) Th o7,

BEEREOBIE XV T I OIER TH A DN o 7o, Bl 5 FE% OB A% FIT, Group 1
73 83.3%. Group 2 7% 93.0%. Group 3 7% 98.1%., Group 4 7% 94.2% T&H V. Group 1 CTH
BITIE ) o 7= (p=0.032), BHEGOMIE 7 L7 F = FHEE (mg/dL) 1T, B 1 4
#% T Group 1 7 1.35+0.08. Group 2 7% 1.36+0.04, Group 3 7% 1.21+0.09, Group 4 7’ 1.24+0.04
ThO, B AFEREITHAREZETA DN o7, BESFERICBIT MG LT F=
YR (mg/dL) 1. Group 1 2% 1.88+0.30, Group 2 A% 1.34+0.05, Group 3 7% 1.10+0.07,
Group 4 7% 1.20+0.05 £ 72V . Group L IZBWTHEIZE N ->7= (p=0.025), P& XX
HEOEAROBRHMEE L, o Group &~ T Group 1l T <. B 3 4% (Group 1
23 16.7%. Group 2 7% 8.3%. Group 3 2% 7.7%. Group 4 7 2.6%) F CHEIZEN->T- (p
=0.035), AMEMAESOG 2 FEBL L 7ESNT2E TIRRIC L Y [EIE L7z, Group 1 @ 6 f
KO Group 2 @ 7 1T, EBMEEMEKIGIC L BHEEAZEL Lz, Group 2 T Group 3
DELBIT ) rarsT o747 AL BRE B &L 72> 72, Group 4 TliX IgA BIED
HRKOBK U A LV ABREIZ LD 2 FI3 BB FEf & 72 > 7=, Group 1 & Uf Group 2 |23
B A AMR/MEME AMR O3 BLR 2 Mgt U 7245 5. Group 1 23 6 51 (25.0%) & 541 (3.9%) .
Group 2 78 5 5] (3.9%) & 8%l (6.3%) TH Y., Group 1l THEIZEIENE -T2 (W
b p<0.001), F 7o, AFEL O DFPP (2 X 2 LI /ERR 15 % 4T L 7= Group 3 & Group 1
BB LZEZA, WINORBEL Group 3 THEICIKTFTLE (AY AMR :
25.0%/3.8%. p=0.005. & AMR : 33.3%/7.7%. p=0.004), Group3 } O* Group 4 (ZHF
% AMR L TOMEM: AMR ORBURIZHEZITA DR o7, Group 1 & Uf Group 2

(23T 2 B P Al SR 2 M e M FEL A S s D FE B & kit L 725 . Group 1 7% 8 #
(33.3%) /3% (12.5%). Group 2 7% 12 f5] (9.3%) /1 %1 (0.8%) & 720 . fﬂiﬁﬁ‘@iﬁﬁ'ﬁ}i
JEFEBLOHTH type Nl OFBNAEIZE < (29.2% vs. 8.6%., p=0.004) . 2 MEH o
i S D BLER I Group 1 TH EIZ i H - 72 (12.5% vs. 0.8%. p=0.001), zls;&&@ DFPP
2 K DA ER 2 MifT L 7= Group 3 & Group 1 ZEbE L= & 2 A, HifatEa#a s o
FEBLHE X Group 3 THEIZIL T L7 (33.3% vs. 1.9%, p<0.001), Group3 K OF Group 4
(235 1T 2 il Bl PR A S s e OVE MR M B P FE A S DR BRI H BT A DR o T,

Group 1 T Group 3 (28T % DSA GHEGIOEI S 1L, Bl 1 4% D Group 1 2% 36.4%,
Group 3 7% 28.8% (p=0.616), B4 2 4142 Group 1 7% 45.5%, Group 3 7% 30.6% (p=
0.345) . BBAE 34E# D Group 1 2% 52.9%. Group 3 7% 16.2% (p=0.005) . # 4 4 4E1% & Group
1 7% 63.6%. Group 3 7 18.2% (p=0.009) TH 7=,
Group 1 XU Group 3 (28T 2LV 4 7l L7-# R, CMV MLJE(X Group 1 @ 5 {4
(20.8%) . Group 3 ™ 3 #1 (5.8%) TH I L . Group 1 TH EIZFHEH LN E D> - 7= (p=0.047),
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ZOft, CMV EYE T2 4 61 (16.7%) & 361 (5.8%). BK U A /v AEYIEILE
0l (0%) & 14 (1.9%). HMEREDITZnZh 46 (16.7%) & 12 1 (23.1%)
R LENAEEEIAONR o7, EB UANVARGIEDORIII A LN R o T,
BK 7 AV AREYEZ RBL L7 1 Bl1X, MMF JB&EIZ X 0 [EIE L7z, BfEET CMV HURO
AHEIZ LD CMV EYYE K N CMV LE ~D BT B L hr o 7z, CMV ERGHESER &
LT, Groupl TITHHK L6, &K 1A, BB 2 FIAHBLL, Group 3 TIXH X 14,
B2 BInRE LI, Wb MMF OlE, T2 v 7n e n&E5303 IVIG 52X D
ek Lo, BmEREA T, MME O & SRR = v = —JilJ K+ (granulocyte-colony
stimulating factor, G-CSF) 8 #A|D 512 L v [EI1E L7z, Group 2 & T Group 4 D45 5 5] 73
RHSRE A RFF LI ERE LT,

4. Kohei N, Hirai T, Omoto K, et al. Chronic antibody-mediated rejection is reduced by
targeting B-cell immunity during an introductory period. Am J Transplant. 2012; 12(2):
469476, H T

Kohei 5%, B M &5 & L 7= & #iAIC X 518 AMR FE 8L~ 24 FEM 3
D71 D% IFHEMENT 21T o 7=, ERBBME AT L7z 185 B2 x4 & L, MfiaiT-
7= ABOI JEHB] 45 ] (ABO-1-SPX #f) . iR b v ICAIK 25 L 7= ABOI SEf] 57 i

(ABO-I-RIT #£) . ABO ik & Al % JifT L 7= 83 f5l (ABO-C #f) 24317 7=, ABOi
JEFIIZIE DFPP % 320 L 7=, A (X 200mg/body Z B4l 7 HETIC 1 [HFIEL7Z, Rz

#ilAlL, Tac, MMF, MP, BXM % I\ 7=, DSA i Luminex 512 X 0 & L7, “FHI4E
1%, ABO-1-SPX #f 40.4+12.3 . ABO-I-RIT #f 44.0+14.8 7% . ABO-C % 40.4+12.6 7% T
B o=, DSABIEGIIE, =2k 15 61 (33.3%). 18 f5l (31.6%). 24 {5 (28.9%) T&H
> 7=, BAERET T-cell CDCXM K O} T-cell FCXM X264 Tt THh - 7=,

Bl 6 % OEHFRIT, EFICBWVWT 1000 TH -7, B 1 F£%0AEERIT
ABO-I-SPX #t 95.6%, ABO-I-RIT #t 98.1%. ABO-C #f 100%T&h V. Bff 5 % D4
BHRIT, T 91.1%, 98.1%, 90.3% ThH -7, Bl 6 » Ak OmE s v 7 F =2 F
IMEIEX, £ 1.31mg/dL, 1.26mg/dL, 1.42mg/dL TH v, Bl 2 FE£# DOIME 2 LT
F = EHEIL,. £ 1.13mg/dL, 1.11mg/dL, 1.30mg/dL T& » 7=, &R B HEHE
WZOWTHBEITA LN N> 72, B 6 » A KA TO AMR R HLUE 1 5 . ABO-1-SPX
B 6 (13.3%). ABO-I-RIT #f 2 5l (3.5%). ABO-C #£ 9 fil (10.8%). F4H 2 /% T
xzEnZ o6 (0%). 061 (0%). 261 (2.4%) Th-olz, 1BM AMR FEBUEFI 1%
ABO-I-SPX #f 0 5] (0%). ABO-I-RIT # 1 4 (1.8%). ABO-C #£ 0 fil (0%) sz@
BAE 6 » HEFICHIT 5 AMR K OMEN: AMR ORBUEE ICHEZEITA ORI T2,
— 5. BBAE 2 1tk 0B AMR R EJERIL, ABO-1-SPX £ 4 4 (8.8%). ABO-I-RIT #f 2
% (3.5%) . ABO-C ¥ 24 4] (28.9%) Td v . ABO-C #f & b ~T ABO-I-SPX ## (p=0.009)
S OY ABO-I-RIT B (p=0.0001) THRILRIZAEITEKN o7, KM T MAa (CD4 B
fa%) KOVB M (CD19 BitEfifln%) OFIE 2t LofR, B 6 » A%k OB
2 F1% D CD19 Btk %lL ABO-I-RIT HE CHEICIKME ThH o 7o, THIRIIEFREE BT
BRI TEILIZ A LN -T2, BAE 2 412 de novo HUIRASFERS S U7 E B 1E
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ABO-I-SPX #f 1 fil (2.2%). ABO-I-RIT # 1 5] (1.7%). ABO-C #f 15 fil (18.1%) T
»HY . ABO-C #f & b ~T ABO-I-SPX #f (p=0.010) & " ABO-I-RIT #f (p=0.029) THE
BHRIIA B ITK D) - 72, B 2 4112 de novo Hiik % & e DSA 2 HERR S AV SER 1T, 2
%1l (4.4%) .2 %1 (3.5%) . 29 51 (34.9%) T& v  ABO-C #f & b T ABO-I-SPX #¥ (p=0.0001)
J OV ABO-I-RIT B (p<0.0001) THRILFIIAEITIED o7, BAHIZIZ DSA FEAFD R
SN TER TR AMR 2 FE Bl L 72 ER]I%, ABO-1-SPX &£ 2 i (4.4%) . ABO-I-RIT Bf 2
i (3.5%) . ABO-C #f 19 3] (22.9%) T&d v . ABO-C # & b ~T ABO-I-SPX #¥ (p=0.007)
KO ABO-I-RIT B (p=0.002) THRHIRIIABITKN -7z, £/, BAEZIZ de novo HLik
SRR S AU IE B T8 AMR & %8B L 72 iE 51X, ABO-1-SPX #£ 0 51 (0%) ., ABO-I-RIT
# 0 f51 (0%) ., ABO-C # 8 4l (9.6%) T& 1V , ABO-C #f & .~ T ABO-1-SPX #f (p=0.032)
KON ABO-I-RIT Bf (p=0.016) TIRHRIIAEIZKI>7-, ABO-I-SPX Bf 8 fil (FEfEE
Ja 5l (8.9%) . BNMEFEAELIR 2 5] (4.4%) . BYEFEMSG - 2 1 (4.4%)). ABO-I-RIT
FE 261 (BgREREk:1 B (1.7%) . 12PEHEHEROS @ 161 (1.7%)). ABO-C & 17 i (Fne
HE59 fi] (10.8%) . FEL:L 5l (1.2%) . 1BPEFEMEES © 8 i (10.2%)) CTREMEE A% Bt
L7,

ABO-C FED 1 B 3G ER R L D 7= OB Al 7 H- 1% (1 SE15 L 7=, A I BRI 13, ABO-1-SPX
#E 141 (2.2%) . ABO-I-RIT # 14 5] (24.6%) . ABO-C #¥ 3 fi (3.6%) THEiL L . ABO-I-RIT
REIX ABO-C BEICHE R CRIEARN/ A FEICE -T2 (p=0.0002), FEHERNE M- AEF
L%, R Z (ABO-1-SPX #E 0 il (0%). ABO-I-RIT #¥ 1 #] (1.9%). ABO-C #f 1
Bl (1.2%)). CMV EYE (24 6 il (13.3%). 2 ffil (3.5%). 9 ffil (10.8%)). JIf
fEE (2 16 (2.2%), 161 (1.9%). 4§l (4.8%)). &1 (L L 4 6] (9.9%).
741 (12.3%). 341 (3.6%)) ThH -7,

5. Hirai T, Ishida H, Toki D, et al. Comparison of the acute rejection incidence rate in spousal
donor transplantation before and after anti-CD20 antibody (rituximab) protocol as
desensitization therapy. Ther Apher Dial. 2011; 15(1): 89-97. &% LA Lix-72

Hirai ©i%, ARIE2 W72 PUBIERE 2 F 0 U 7= & BAERE G 381 5 A OGS O
IO EE & SR 9 2 72 D D% TR MEAT 21T - 7, BlUEM B 2 1T L7 279 6] (RDT
RE) CEEE WA A 1T L7= 100 B (SDT #F) 2xf% & L=, £7-. ABOI XiZ HLA
JBAESER 2= U A 7 B¢ (RDT : 136 % (48.7%). SDT : 67 #] (67.0%). p=0.002) & L.
DFPP+AIEIT & 2 DR/ IE 4 F20 L 7o, ARFE 1T 104 #1iZ 200mg/body % 1 [BI#HE L 72

(T 5 RBA) , S imdlAlL. Tac, MMF, MP, BXM % 7=, DSA 1% Luminex
EIZEVAIE L, PRAZ10%% DSA Btk & L7c, 4F#niL, RDT B 32.7+13.1 i%. SDT #f
53.7+8.4 1% T > 7=, PRA BPEGIIL, RDT #£23 40 51/164 ] (24.3%) . SDT REAS 25 141/49
1 (51.0%) Todh -7 (p<0.001), ABOIJEFIDEIA (RDT #f : 75 5] (26.9%) /SDT &t :
41 5] (41.0%) . p=0.009) , HLA-AB I A~ v F %% (1.4+0.8/2.1+1.0, p<0.001) }x O HLA-DR
I Ay FH (0.740.5/1.4£9.0, p<0.001) (X, RDT & H~_T SDT HTHEIZE -
776

SMERE MRS X, RDT A% 68 5] (24.4%) ., SDT A% 37 5] (37.0%) CTX Bl L 7= (p=0.002),
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2P AMR X, £ 28 61 (10.0%) & 13 6 (13.0%) TR L (p=0.413). Mtk
M SOSE, Z2E 29 6] (10.4%) & 1541 (15.0%) THRIL L7 (p=0.217), KV &
7 #E (ABO Mk & e OV HLA B AE 72 L) (2B 1T 2 B EMROR F BLEE X, RDT #f (41
11/143 1, 28.7%) (Zt~~T SDT &£ (16 51/33 i, 48.5%) TH E @ d~ 7= (p=0.028),
AR R SOR I BLRIE SDT BEICB W CE W H > 724 (RDT Bf : 16.8%, SDT
# : 30.3%, p=0.076), &Mt AMR BERIIWHAEICB W THE TH 72 (ZNL 2.8%
& 6.1%, p=0.352), @& U A7 BEIC T D AMEEM GBI (RDT #F : 21.3%, SDT #f :
31.3%. p=0.119) . MAAMEFEMICEIBLE (ZN 2 3.7% & 7.5%, p=0.241), 2 AMR
FELR (ZNFH 17.6% L 16.4%, p=0.827) L. RDT # & SDT HTHE AT AL
MoTo, BUYEHEHEISD ) A7 KA Z et LifE R, KU 27 BBV CHAE B&ighr ©
Fr ey MEER (B, p=0.004), MER (BPE, p=0.02) KO HLA I 2~ v T

(p=0.007) , A &M TIE L v = MERI (p=0.011) . HLA I A~ » F4% (p=0.045)
MY ZAIRFThHolz, MmUVAZHICBWTIX, Ly MEWOS L BN

(p=0.019) M &AL &N (p=0.003) & LIV AZKFTH o7,

ABOi (p=0.350), PRA [5tE (p=0.402). #iAT DSA Bt (p=0.313) TV IiLd &
PEFEAGRS D U A 7 R L1372 53, DFPP OREEE G BIH L e /o 72 (p=0.137), HZ
B OR R, SMEEROSFEIEIL BXM (p=0.043) K OAIK (p<0.001) OFEHIZ
FOVABICIKTLE, £, Z2EEMITICE W TH ARIEITEMEEHLE BB R LRI
KT EH72 (p<0.001), &V A7 BEICBWT, REFRLEOFHEIZ 51T 2 Sk S D
RHEREZRF LI L 25, RERGEFMCB O CEAMIERSORBRIIAEICETL

(p<0.001), RDT BEK N SDT BERNC R ET L 7oA Fl W\ T AL HAREFNIZ I TH
BRIIAEIME T L2 (RDT Bf : p<0.001, SDT #% : p=0.038), F7=. MlAatEHHELS
FHRIARERGHICTHEIET Leh (RER G 20.2%, ARHIEFR 51 : 36.4%,
p=0.010). &t AMR FHEEIZEITHA LN D o7 (12.5%, 22.2%, p=0.067), A"
BEft & 72 o T SEBIIE 14 5] (RDT #f 10 #il, SDT #f 4 f5l) ThH v | SPEEMISIZ XD
FERE 3B (ZnEFER261L 1B, S ar T I T R K HEEM 26 (4% 16, 18
PEFERE RO K D BEM 9 Il (Zn 2 76l & 241) Thoto, BhE 5 F%OAESLFIL,
RDT £f 94.5%, SDT &£ 96.4% Cd - 7= (p=0.621), KV A7 BEIZH T 2 BHE 5 HF#% D4
H2(X, RDT #f 94.7%. SDT #f 100%TH 0 | & U X 7 FEIXENZE 4L 94.6%, 94.7% Th
S i, WS HICAMEEM OS2 R B LI EFNIC B W AR RIXK 2 - 72 (RDT B : 4E
Mo s 0 84.7%., HEAELIN 7 L 97.6%, p=0.002, SDT & : fEHaEH YV 90.5%, fHi
K78 L 96.6%, p=0.076),

RDT BED 1 B ZEIRIED =T LT,

6. Takagi T, Ishida H, Shirakawa H, et al. Changes in anti-HLA antibody titers more than 1 year
after desensitization therapy with rituximab in living-donor kidney transplantation. Transpl
Immunol. 2010; 23(4): 220-223, %% iLfif k13

Takagi &%, A2 T2 B AERR A & R U 72 SR AEE B B 1 251 HLA Jrikfl
DEA Z At 92 72 D D% I IR 24T - 7o, BB A HE1T L7z 165 #lod 5 © 48 Hi
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25 DSA Bt TH v . BT O HL HLA Hrikfili 23 BBF 7l 68 Td - 7= 35 il (ABOI JiE i
10 Bl & Te) ZxtG: & Lz, DFPP, ARIEIZ X 2 Bl /E#IE %2 50 L, AZE T 200 mg/body
(29 f51) 1% 500 mg/body (6 f5il) Z Al 7 HBTIZHE L7z, feizmlAliL, Tac, MMF,
MP. BXM % i\ 7=, DSA % Luminex 12 L0 BIE L=, EEMITIZ MESF E4 H
CTZEHE L. MESF>3000 % DSA & O'3E DSA Btk L L7z, FHHEIZ 38 Tho7-, B
FERTIZHT HLA BURBSE T & - 72 JEFI1%, Class | 5P 35 61 (100%) . Class I B51E 28 f1

(80%) T ->7-, FCXM (T &f| TEETH - 7=,

BHBREM L o TLEF T Wi oo, BHZEOEHME Y L7 F = EI%,
1.22+0.35 mg/dL T& - 7=, BAHE I DSA BRI S 72 fER 1T 32 1] (91%) TH Y |
55 10 1% ABOI JEFI Td - 7=, BHERTICH DSA BRI 22 610 5 b, Btk
IR HERE S IV SE B 17 5l (77.3%) Th o 7=, BMATIZH HLA JLEBEMETH -
TIER D 5 HREAEZITH HLA BURENE & 72 o 72 EFIIE, Class | A3 26 51/35 5] (74%) |
Class Il % 24 /28 #] (86%) T »7c, ARIEHLKLIEFIZ I T MESF EIZA EITIE)
77, AMRIZ 36 TR, 2 BI2VEME AMR ICBAT L=, BRI T, BRI 2N BEH L
TIEBNL 72 22> 7=, de novo DSA (HLAclass I1) 1% 3 5] CHEZR S 4. 14T DSA DU
v RERDTZ, de novo DSA Zi8 7= 1 HITlX., ARKRIZE D AMR 278D, KEK O
IVIG Z &0 ipEZ1T > 7208, 1B AMR ~:BiT L7z, DSA O U RNy RERBHT- 1
BTl AFEXOIVIG ZFZ IR ZIT > 7ens, B AMR ~ & BIT LT,

7. Takagi T, Ishida H, Shirakawa H, et al. Evaluation of low-dose rituximab induction therapy in
living related kidney transplantation. Transplantation. 2010; 89(12): 1466-1470. %%/ ik-14

Takagi © 1%, KA EASK 2 H 7 BUBERR 5 & i L 7 AR BB ALE B2 3517 5 Al
BB Z T 2 72D OB T RNRBRE21T o 70, BB Z T L7 144 il & x5 & L,
P EAE RV ARSI 2 e 5 L7 78 B (Rit #F) & AR5 L 7eh - 72 66 5] (Non-Rit #f)
W22, 2B, AKX ABOIJER K O DSA PEFIC ) L TG L72Ha a5 s L,
AMR DR R ONZ OM OB OIRHE E U CARKEEZ B U IEGNIERI Lz, BURIER
1E1X. DFPP, AFET IVIG & FEfi L. AFEiX 500 mg/body (27 #1). 300 mg/body (1
%) 1% 200 mg/body (50 ) ZFAE 7 HAGIZ 1 [B1EE L2, SeEmElAlix, Tac, MMF
XiX MZ, MP, BXM % f\ 7=, DSA IZ Luminex &2 XV 37 Bl CHIE L7z, L,
Rit #f 41.6+14 5%, Non-Rit #f 43.0+11 % CToh v | BEIHIMILZ L4 39210 » H | 3949.9
» HTdH o=, ABOIJEHIIZ Rit B 46 ], Non-Rit #£ 1 1 T&H » (p<0.05), HBV %+ U
7 BilIE Rit £ 16 1, Non-Rit # 7 1 T&H > 7=, ABOI JEFID 5 HIHEE C ARUF K IR A
LTW 1HNZ DWW TR, RKEORDVITEME IVIG &5 L7z (Non-Rit #), 7.
DSA [T Rit B 48 THERE S L7223, Non-Rit B TILMER S e o 7,

AR L. Rit B 12 5] (16.4%) . Non-Rit £ 19 5 (31.7%) TIHH L7~ (p<0.05),
AR MEFE A BOS 1E Rit % 6 141 (8.2%) . Non-Rit #% 14 {5 (23.3%) T 8L L 7= (p<0.05),
AMR (6.8% vs. 8.3%. p=0.75). 187 AMR (6.8% vs. 3.3%. p=0.46) . & #0§a 35 4 5
Jin (1.4% vs. 3.3%. p=0.59) OFEHRIL, 2 OO THEZIIALN N -oTo, KRIEHK
5.8 (500mg/body X i% 200mg/body) BN 1T DML BRE A LR, AMR
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(500mg : 11%, 200mg : 4%, p=0.36) M ONHERaMEFEHE S (500mg : 11%, 200mg : 6%,
p=0.67) THEZEIXALNRN->T-, ABO HEAFIZIIT HEMICTFEBFIL, Rit # 1
$1/50 1] (2.0%). Non-Rit & 17 #1/50 5] (34.0%) Toh 7=, 2B, ABO#EAHID > H
Rit #EIZ BV Tix AMR, 180 AMR, A8 P A0 R FEAE SO &2 F8 B L 72 EFNT VN 722 s o T,
B mIE 7 L7 F = fElX, Rit# 1.31+£0.48mg/dL, Non-Rit £ 1.27+0.43 mg/dL T&
DHEEBEZIADNRD -T2 (p=0.60), Bl 2 F#% OEEFRIT, Rit B 99%, Non-Rit ff
100%CTH b (p=0.91) , Bl 2 FE DAETFRIT, T E I 100% & 98% T - 7= (p=0.28).
B9 » ARICHE L7 AMRIZE D, RitEBED L BINBHEBEEER L o7z, -, BE
BA A T L 7= Non-Rit # 1 FliCd T, Bl 38 » HERITEMEBIEE O OB & 72
272, Luminex ¥£(Z T DSA ZfkH L7 37 5l (ABO 4 : 26 5, ABOi: 11 %) ® 55,
32 51 (86.5%) THHE% DSA IXIH K Lz, £ 7= BB 23T, BAERTIZ HLA Class
| 5P Cd - 7= 14 Bl 13 5l (93%). HLA Class Il [BYEToH - 7= 24 flEfliz v Tt
HLA HFURIZTE R Lz, BHERIZHT HLA SURD R L7ZIERI D 5 6 2 T AMR 2338 8L
L7z 161X, AT 84 RSV ARKRRy-Z7 07 ) UEEICCRIE LZA, b9 1FIRE
" AMR ~®%1T L 7=,

CMV JEYLE X, Rit #f 20 5 (26%). Non-Rit #f 17 1] (26%) THRHE L. &pflzB W
T CMV IgG Btk KT —b 0BG TH - 7=, BAEH 2> 5 CMV JEYE R B £ TO R
I%. Rit #f 8665 H . Non-Rit # 71+67 H Tdh > 7= (p=0.53), BK 7 A /L A EYE 1L, Rit
B 2 1 (2%) . Non-Rit £ 0 1] (0%) 1278 7= (p=0.50), M MBI (grade 2 X% grade
3) IE. Rit #¥ 18 ffil (23%). Non-Rit #£ 9 #i (14%) THH L7 (p=0.25), HBV ¥ ¥ U
T CTHoIERD D B, RitEE1FICHE VT HBY OFEML AR S NEZN, =T h
EAEEIZLDLE L, Non-Rit HED 1 1T, HOEHOEBOZ OB 9 » H#%I1T5E
L7,

8. Sato Y, Ishida H, Shimizu T, et al. Evaluation of tonsillectomy before kidney transplantation
in patients with IgA nephropathy. Transpl Immunol. 2014; 30(1): 12-17. &L Lik-75

Sato 5., IgA BIESEFC I 1T 2 B AT O R O E L LM T 5 720 O % 7 R fiEHT
AT o Tz, BRI TREED IgA BIE 2B S 78 il x4 & L. BBAMEAIICH
fii & fi4T L7 28 Bl % Group 1, i % 4T L 72 7%>-> 7= 50 #il % Group 2 (247 F 7=, DFPP+
ARENT I 2 B AER L 2 0 U, ARZEIX 48 451 (Group 1 : 21 1 (75%). Group 2 : 27 3l

(54%)) (ZHEHEL 72 (BEGEH. &ERE, BEEARH), HGEMHIF X, Tac, MMF,
MP % 7=, SEHJ4EER L. Group 1 28 39.6+11.3 /%, Group 2 23 41.6x12.1 /% CTH v . F
PIBAIR X, N 26.4£10.7 » A & 45.6426.1 % H TH > 7=, ABOI JEHI X Group 1
235 5 (18%) . Group 2 7 13 il (26%) TdH v, DSA M S NTIEFIX, ThEh 4
B (14%) & 64 (12%) ThH o7z,

A BEf & 72 o TIEFNT N e D o 7o, BV SS1E . 15 5] (Group 1: 3 5] (6.6%) .
Group 2 : 12 5l (24%)) THIL L7z (p=0.2), FHELFMFTRIZ L D TMR IE, Group 1 i
141 (3.6%). Group2 (Z 9% (18%) THILL (p=0.07). AMRIZZThZh 26l (7%).
& 6B (12%) THRBELL 7= (p=0.5), BAE#% O MiE 7 V7 F = fiiL, Group 1 7% 1.23+0.34
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mg/dL. Group 2 7% 1.16+0.35mg/dL (p=0.34) T& YV ,eGFR fE|%, Z 4L % 4 49.5£11.0 mL/min
& 53.0¢14.7mL/min Th -7, BHiH%BHEEICHOWT, 250 Group THEAZIZA B
o Tz, IgA BIREDSNFRE L7CRERNE 12 ], 5 E ToO M X 18.6£15.8 » H Th - 7=
23, 2 D0 Group CTHEZEITALNZ)>7= (Group 1 2% 15.548.7 » A. Group 2 2%
20.2+18.6 # A, p=0.63). IgA FFFE DV A 7 K1 % L2 &fFATIC THFH L7 /5%, ABOI
BAE (p=0.02), SMEIEMKIGHELE (p=0.002) K O'HLA-DR X A~ v F#{ (p=0.003)
MY RATRHFERroTe, B, REIZILZEANREZT)I AZRFLE RN

(p=0.25),

Group 2 @ 1 il THEMIEE DT O T LT,

WICH-GCP #EHLO EE R ABRICHS>WTIE, FOSR#HT A L,

(2) Peer-reviewed journal &G, A & « 75 U > R EOHE IR

1) VATYT A4 vV « LEa2—[AHX «TF VU A
1. Macklin PS, Morris PJ, Knight SR. A systematic review of the use of rituximab for
desensitization in renal transplantation. Transplantation. 2014; 98(8): 794-805. % % f k-6

=R R IE Bl

9 (7 ¥ AfbIiakin 2 W, BB AR — M5 7 8) 12T, SEEBRIE
BI~ORIEOFREDHRE SN TS, 2 #IL T MM COCXM BEYEREF], 2 @iXHHUR
7T (single-antigen analysis) (2 & YV DSA 2fH S ER], 4 #IiX PRA &I, =
LT 18T XM B, DSA #H ., PRA E5- . 22 DRMEHEHEIC X 2 BEAGIE D & 2 SE 1T
LT, REOHRAZREL TV D,

CDCXM GHEHIcBiT 2V Y ~<=T

%A 2 AR — MFFED 2 # T, CDCXM MBI 3 5 IVIG & R3O ff HfRIEIC
DWNWTHFT LTS, Stegall 5 (26) 1%, 61 fFlicB\W\T, A%, (KHE IVIG KON
W Ha (32 B, N 19 BNEMRE FEHE) . S E IVIG O A& (13 i), ITAZK, ([KH &
IVIG, MAEA#J OFEAERT ATG (16 §l) @ 3 D DOBEAERIEZ ik U7, ARIEA
B ESNTERTHEIZ XM 2% R (84.4%, 38.5%., 87.5%; p<0.05), F 7= ARHE
Bl CHEIZ AMR FBEBLENK < (36.7%. 80.0%, 28.6%; p<0.05) . MAHBHEEEIL4% 7
N—TRTR%ETh oo, KEZHEG L 2 CIIELHBEIT-T-2 b, K%
BMLEZZ L IZEDBICHONTITHBINNETH - 7=,

Umanath & (45) (X, CDCXM Btk TAIE K O'E M & IVIG &5 Lz 15 6L &
MEIWVIG O 45 U FE AR 12 1] 2 bl U7, AR OBINE., HEAEHE AL S B
MEzABIIERE L2, 1y A, 12 » ARSOBREBEHEICITE N TR0,

XM B, DSA BHFlIcB T ) Yxo <7
BGRBaAR— FFIED 2 8T, BEHUESHT (single-antigen analysis) (2 & ¥ DSA
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DR SN TIEBNI KT 2 AREDZHRIZ O THE L T D,

INHD) HHBEBRKE VAT RALFERRENPLORETHD | KL~
DSA JEBNZ 3 LT, AR, MIEL#H, BXM IZ LV BUEIEEZIT > 72 74 5l & . BXM D
Hr G UTc 39 Bl & bbigg L7z (27), AFITAME AMR (14.9% vs. 30.8%), K&K U6 %
5 T o M EFE R SO (0.0% vs. 41.0%) D IR A2 A FITHD ST, B2
HIZE W T, AEHECOBEMCEIBEN 71.6% ThHh D Z L1Txt LT, AEIERSE
HTIH179% Th o7z, 6 » ABLBEIZE W T, 8% AMR FBLHE & AREE G 1 TR
- 7= (18.9% vs. 51.3%), 187 AMR OFEE R D7EL, de novo DSA DFEHL (0.0% vs.
12.8%) BAIFIZLVIflshZ dickdeFZxbn s, BT, WEICBT 5B
% ORH e DSA BEOIK Tk, AR CITARAE & MeRF L7223, RILIER G 7E CILIF ~
mu =,

ARIEIEHRGHED 761 (17.9%) TEEMEAZED, W oIET X TEEAMRIZED b
DTHhHoTz, Zhid, KEFHOBEHHEK68%E L L THABEICHWMETH Y, AKEED
PEAE O 72 BRHN X BSOS 2 1 B BB AR LIS F DT 4B TH - 7=,
2 FEF CRAEERREICEITR D b T (BHEELZMER Lo L FHC LIEMIED T
RN L AEFRICE EIEI R o T, U OLRTO WA TliX, CMV IMLIE 2 A SKHE
T L7722y (5.8% vs. 20.8%, p=0.047), CMV EYUERBLR OB IZIZEL R
7= (5.8% vs. 16.7%. p=0.127) (28).

2 i H OBFFE T, Loupy B (51) 1% DSA 51 O BRE AL G LR IERE & L TR
ML OV IVIG 85 2 B4 24T > 72 43 Bl %, IVIG DA% 5 L7 53 i &
Pl U7z, LHERERICE W T, &k AMR ZBELRIX 2 M CH%E CTh o722 (23% vs.
24%) . DSA 512 (56% vs. 77%. p=0.04) M OMEME AMR B3R (28% vs. 50%. p=0.04)
ARGV FERICHEAD L, BHBEE LA EICSE L, URTODEB O ®E
TIE, BAER, EERLROAEFERBEIRICET RN o7 (29, 52), £7-. Z O
FETH, AELMPRZBMENENOIREZRF T2 EITRETH -,

PRA BIEEFICEBIT R I Y Xv~T

4 (707 MMubbialBh 1, %GR — MFZE 3 #) 128V T, PRA HfE
DIEFI~DAIRO B G N @E SN, Vo & (53) 1Z/NEE T v & bk %
abstract JE D TAZE L, PRA 2% 80%LL EDIEFIZEIT 5 ARIE+IVIG &7 T &R+
IVIG % bbig L7z, WMifE T DSA Xk L. 15 il oS EIEFI H 11 5 TRAE %2 566 L 7=
(RIEFE 6B, 7T ERBESH), 6 » HEORER T, 77 BARFETITZ DSANR Y NY
¥ RTLMHEIAARD b (p=0.09), Z OFZEIL, 77 B REIZEB VT AMR 28 3 {4,
FEMED 2 RO LTz Z bk hic, RIEFTIZIAMR & (p=0.02 vs. 77 &
REE) . FEMe D (p=0.08vs. 77 EAR) RO LT, MIRMEEMLEORBLRIC EH ZEIX
Rinolo, £72 Vo b (54, 55) X PRA 73 80%DIEFICE VT, AL IVIG TIHK
L7z 122 il & IVIG O ATl L 7= 30 il & 2 L IC bl U7e, B 3 FIcB
THAERITITET R o 7oy BPEEHESF (39.3% vs. 70.0%, p=0.002) . & AMR
FEHLE (27.9% vs. 50.0%, p=0.02) KOS HUIVIZ L HEEHE (88% vs. 52%,
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p<0.0001) (X, REHO AL R T AEELZR D, MREEERISBBLRICAR
2T o7z (11.4% vs. 20.0%), LART D[R 7 /v— 756 @ abstract Tld, AIERET Y
ANVARGENGEIZH DT D2 L (8% vs. 14%, p=0.02) K24 % HEFSIZBWT
BREEEICENENZ ERREI LTS (B5),

Laftavi & (58, 59) % . PRA>80%DJE B AIKIZ X 2 PLENEZIT - 7= 14 ffil & AR
ERGLRPoTe 2302 L, KREPFNTHLZLE2WMEL TWD, 5EAFR
(ZZET 72 o T2 D3 VARSI DSA PEAE O 4] (0% vs. 35%. p=0.02) , 4275 == (92% vs. 43%,
p<0.01) XX AMR (0% vs. 25%) K OVEMEMALEFER (0% vs. 35%, p=0.0004) %
BLowAd EBE L, AFFERITHWML o7z,

—7J7. Song & (30) i%., X PRA fii (=50%) ODREAERER] A — MIEBWT, A
OERIZHIENTENZ EERELTND, BIELABMMENZ 212k RN
HDNRMMoTZZ b B LN, THRMBIEN 2 ha—LIitgdER T en
S b KOBMHATIDO 7 7 A I PRAMEBAREETHRIZE NS T2 2 & BRI A H L
<LTW3,

BEROERIZLD2EREEMICBITIZIYXF =T

1 50T & LMEEBRER TlX, #hx RERIC K D EEIERES] &2 5t G IR BT
7z (31,60,61), IRFED LM, BHEOHMFZHNE LicAd—7 2 T~ L OB
LTI, ANMEMATIITE RIXEI N o 1o, BEORERE (RLT Y I 7 +ATG,
ARI+R LT VI TH+ATG, KFE+ATG, ATG O A) NRESINTZRBRTH 7248, 2
FEDOHNER S OBPUILEICER L TEBY (KIFE+ATG LN ATG D Z) ., WiHED fEf
B34 10 il Th o 72, 1 EBLZR ATV T, AV ROS R R ITAIE+ATG 2% 0%
JOVATG D #73 20% T U | de novo DSA BT Z 21 30% & 30% Th -7z, 4
R ROVEER (Wb, 100%), BRE., TEERLEDAFERIBIRIC
DOWTITMEICEITRO N olz, JFE TR, MEHERT A2 4 R TIThh, K
JEHATG fiE L ATG O AR OB BT b2 oo, EH LI, A (KD X
AT Y 7)) OBINE, AEERD Y | HFEIEHHEE FTRE Th D & kit i T 5,

ABOI K O & & ESE B

2 DDO%FIEM 2k — MFIEIX. ABOI JER & mIRIEES &2 5 L L (32, 33),
BIREERARY —ThoTe 2 b, RICHETIMMAEGLIZ LT TE o
W, TNHOWRT —Z b, EYEFREL L RER G OB NRFM AT Th > 72, 2
DDOHREIZIBNT, 2R — M TREERBLRICAEEZIZR o725, Grim b D)
HCRRYYERRBLR N E o 72 OREERE 48% vs. 11%, p=0.107), 7EH & Sk, A%
HO=Z G0 —BHERF CThHoToZ & Thd, BIEE LT, B DITEYLIE TR E K
O (8 B) . i (541), RER (36, MEEL (361, Mk (1F)., LUK
B (1 ) Thotz, EHELIT, ALV BYENHEML, BEOTHRLENR
ORI e, WMEOTOREICHT D ARKOMET &2 kI~ & LRt
FTWb,
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AHIT, FICBHIICHILL TS CD20ICkT5F A T78E ) 7 o —F LA T
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AFII R B Mtz sealc, BEMMEAD S5, Genberg & (29) 1%,
BAEEGIC A 2 B A (375 mg/m?) 5 L72% O3 % 2500 Lz, RiYimd Bl
fal, 1~3 HZICARIChRESN D, BMEIL 1 % £ CREE T, 2 FEMMmE S
Tz, vk, VoI Y v~ T ORER, FH L IXEE D Ol TAK
ZHEIE G LEGF L0 bRV (12, 13), B AR Y o SERIANE, Bl R C I
— AT EVRBOEND I LICERTRETHDH, BHIOREIEOREIEIX, HEF
DSPEMHREIC L DTS H 5, B MEOBREFITMIEICBS N THEZ 228, —k
TIEZRV, ZhiE, BUBIERIEZAT o 7IEF O MIRIC B 1T 5 REO R 2 ML 7
Ramos & (30) 2 X Wi 7=, Ramos H 1L, 4 DO 7L — T OIEFI S &
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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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Philadelphia(PA): Saunders /Elsevier; p542-581, %% iLfi Liik-138

Chapter 61 Selection of Prospective Kidney Transplant Recipients and Donors
IMMUNOLOGIC CONSIDERATIONS BEFORE TRANSPLANTATION p547

Patients with a high PRA are disadvantaged and often have prolonged waiting times because
of the limited number of compatible donors. Strategies to lower a patient's PRA to increase
the probability of finding a suitable donor are constantly evolving. Noninvasive strategies,
such as enrollment in a living donor-paired exchange program, have increased access for
mismatched living donor pairs (see later). Strategies to decrease or eliminate anti-HLA or

anti-ABO antibodies may include targeting of either the antibodies or the B cell/ plasma cell

clones that produce the antibodies. Use of plasmapheresis and high-dose intravenous

immunoglobulin (IVIG) has been used successfully to greatly reduce or eliminate anti-HLA

antibodies. Rituximab and bortezomib (and, rarely, splenectomy) have been used to target B

cells and plasma cells. Although these strategies have allowed successful transplantation

with ABO-incompatible or positive crossmatch donors, the risk for antibody-mediated

rejection and graft loss remains increased.

(ZEH9)
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Chapter 63 Immunosuppression in Transplantation
INDUCTION THERAPY p568
More aggressive approaches to induction therapy have been used in patients with high

levels of anti-HLA antibodies, donor-specific antibodies, or previous humoral rejection.

These include plasmapheresis and intravenous immune globulin (IVIG) to reduce the levels

of preformed antibodies, and rituximab, a chimeric anti-CD20 monoclonal antibody, to

selectively deplete B cells.

(ZEH9)
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TARGETING B CELLS AND HLA ANTIBODY p571
Most of the advances in transplantation can be attributed to drugs designed to inhibit T cell
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responses. As a result, T cell-mediated acute rejection has become much less of a problem,
whereas B cell responses such as AMR and other effects of DSA have become more evident.
Current strategies include B cell depletion, modulation of B cell activation and survival,
plasma cell depletion, antibody removal, and inhibition of antibody effector function (Fig.
63.6).

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

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

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

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

although some studies have reported a reduction in DSA. It has been used pretransplant to
reduce high levels of preformed anti-HLA or ABO antibodies, as well as posttransplant to
treat acute AMR. It has not 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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Section XVIII 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 IgGl 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
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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 101 Immunosuppressive Medications in Kidney Transplantation

Intravenous Immunoglobulin p1151

In combination with plasma exchange, IVIG appears to offer significant benefits in the
desensitization of positive-crossmatch and ABO-incompatible patients to allow successful
transplantation as well as in the treatment of antibody-mediated rejection. Alone or in
combination with rituximab, IVIG has been successful in the desensitization of highly

sensitized wait-listed patients to increase the chances of finding a compatible donor.

(BLHI)
MAEAHL & IVIG PRI L A BUERAEREEIL. AMR OEE & FIEEIC . XM Btk B kO
ABOuEB% B DB ED~DOFERRTIETH 5, IVIG LA I AIEK - oI
L R E ONRENFRE S 2D . WA R —8INc b HFE LTS,

Chapter 104 Prophylaxis and Treatment of Kidney Transplant Rejection
Prevention of Acute Antibody-Mediated rejection: Desensitization p1181
The patient who has donor-specific antibodies or is blood type incompatible with the donor

before transplant has a near-universal risk of developing acute antibody-mediated rejection

after transplant without pretransplant therapeutic intervention. "Desensitization" protocols

may permit transplantation of these donor-recipient combinations. Desensitization protocols

typically involve removal of preformed antibody with plasma exchange and/or suppression

of antibody production and action with intravenous immunoglobulin (IVIG) or B cell

inhibition with rituximab. Several different desensitization strategies were adopted by

transplant centers over the previous decade and are generally influenced by factors such as

type of transplant (living vs. deceased donor) and the degree of HLA-antibody reactivity that

one is attempting to overcome. In the case of living donation the crossmatch barriers are

known in advance, allowing for protocols of plasma exchange followed by low-dose

(100-200 mg/kq) IVIG to be used and transplant to be pursued when the desired crossmatch

results are obtained. Protocols consisting of monthly high-dose IVIG (1 to 2 g/kq) infusions

with or without rituximab?* have been used in situations where pretransplant plasma
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exchange is not feasible, such as in sensitized patients without living donor options awaiting

deceased donor kidneys.

Desensitization strategies have allowed for transplantation to occur for sensitized patients
who otherwise may not be afforded the opportunity. In return, however, these procedures are
generally met with high rates of acute rejection, ranging from 20% to 70% (depending on a
variety of factors including specific protocol, induction immunosuppression, and
immunologic risk), are often humoral in nature, and frequently progress to chronic

2528 Degpite these pitfalls, short-term graft survival after

antibody-mediated injury.
desensitization has been acceptable,?® and data suggest a survival benefit out to 8 years for
desensitized patients undergoing transplant compared with matched controls undergoing
dialysis while on the waiting list.?” Thus HLA desensitization for highly sensitized
transplant candidates may be a reasonable option, and referral to a transplant center with
experience in this field is warranted. Common desensitization agents and protocols are listed

in Table 104-2.

Table 104-2 Agents used for Desensitization and Treatment of Antibody-Mediated Rejection.

Treatment  Mechanism Protocol (Desensitization) Dose (Antibody-Mediated
Rejection)
Rituximab  Anti-CD20 B cell 375 mg/m? (day 15) combined 375 mg/m? with plasma
inhibition with IVIG 1-2 g/kg (days 1 and  exchange and IVIG
30)

24. Vo AA, Lukovsky M, Toyoda M, et al. Rituximab and intravenous immune globulin for

desensitization during renal transplantation. N Engl J Med. 2008; 359(3): 242-251. %%
fif 5 k30
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HLA JUASISHEDORRE b Wo W Fic kv BB IS, AR R =128 25 XM O
A—FIZBEMTH Y, MEFELHECKHAE IVIG (100-200mg/kg) (2 & 2 Blg/E~7 1 k
a—AREHS, BRET D XM OREPBFLNTZHGEICBENERS NS, &
KR — OBIRE A 72 VIR R F — i s A O & 5 ICB AT ML 22 #L73 ©
TRWEEE. 1y A1 BIOEHE IVIG (1-2g9/kg) 23, RIEOHFH 72 L XL 0FH
Plckombshs,

< HARIZBT D BFFFE>

64




1) BBEOT T

VI BRE L Rk 72 B AE

LR —HiikE AT 2 BB

H1HLA HUREGVE G163 2 %f 5 p235 & Rt

PUHLA FURBGEGNIC 3 L, iTaT L 0 RIS D72 0 M 4175 2 S LidL
T TV 5, KT B cell function Z il 32 72D MMF IZFAH EE X B 5,
L2 L7228 & 50 3% S 3 B C o iR E IIER AN H 0 | RIT (VYR ~7)
&5’iéﬁﬁﬁﬁﬁ%ﬁbhfméﬁ\%@ﬁﬁﬁié%@@$ﬁ%w%®fm
vy, ZL< O, PRI AL iR FIRNAE IS 2 27U~ (IVIG) &
Ll oftAMIbR TV 5,

IVIG JRiEIT. Ak, BRI, B ORERLER ST TELIRKIED 12T
H%, Glotz & 913 19 4 ® PRA BPEE Mg Ic Mg 7 v 7 U A Z % % & PRA
FERBICKRTT D2 L 2R Lz, #E61XHIZ IVIG IZT%PRA #{X F &7 10 4iE
Flzxt L, BB %2 1T FK506, MMF, A7 1 A RIZTHREZEMmGI L, 2 #123 graft loss
(1Bl B R mAE ., 1 BIIEEROS) Eleoeb oD, Y O 8IERNIIIEH 321§,
S HEERAFPEREL VS D, BICHRIT, Vo b7V —F 1%, fi HLA $t
KGR (7 a2~ > FHEHEGD Cxb L, i RIT (VY ¥ ~<=7) #hH IVIG &
A A D BURERIEZ TV B 22 @it L Cns Y 20 4 o B hUR4E
PILEEAITV, 164 (80%) DBEENBFBEEZ 1T T, 1 FEHOR R TEENERL
BHEAERT 4% THo7c L LTS, ZOREDMO THEHIETH DAL, &K
ERETH-TH, ZDIFLALETHBIENREETHY , B L EITITXDHZ &
DEEA SN L THD, A%, BEEEFA~OBBHEOENREFHTFLEZ &I
5,

8) Vo AA, Lukovsky M, Toyoda M, et al. Rituximab and intravenous immune globulin for

desensitization during renal transplantation. N Engl J Med. 2008; 359(3): 242-251. *%
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S ik-30
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