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56 51l (/1366 filHF 721 Bl DT — X | 7.8%). FBRERAE T 36 (/150 B+ 39 %D
F = T.7%) LREEEMEIEL S TR0 . PR PRSI & LSS
RBPRFFXIDIARL D b TPHREIND,

FIZ, LT —HEREGETH 2O OWTIE, BHEOE/S FEIND %
BIHOTHBHTLHEHTHY, HONUOEFEHKE N R ESEZ THIT S
ZERRNEETH D,

INRE BRI 200 N — PRGBS 3T 2 AT AEIR IR IR
ARG L., TOHNER VLM Z R T DR RO I & OB IL, &t
RIBERDR D2 RHEERBECHGEEOKR VAL LRETH Y | FHFENR
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04 HROETN R T, HEAEGICE LWV EZ RT3 %A
O ZOH & AEEFEICE LWEEL RKITTHRER

O= ERROREEICEZY LRV

(EFRITAHE L 72 AR L)

RN N S AR BE . SO SRERIR N AT EhBE O FHET . IR oK OB, BRI
FoV i, RMHEY ORRESEE T - TR BRAMLIRZ BUR 2 L 25 7ol
ATIE, B Ptt SN DX T OREHR, KK, EMENEH L. REIEME
JEEREZ &7 L, BTRIESLEBMAZ G OB RBRIEIC LIV REHRZPH L
VR Y BB L& 7 2 ERARES

BRBMIT. KRB AR T 2R ERED 1 > TH Y . QOL RFEH R D
WENYIFCTEX D, BBMEOL Y E > b E R —X, ABO MEH &K Oe b A
MERFLE (human leukocyte antigen, HLA) O &M% &8 L GRIRS D M3,
HAIZ B TIE 90% LA B A KB B Tl  BFMAEA T A BRERIC K L
BRWEEbLH D,

ISP BT, Jrii, B GE S & 7 E 5 4 (major histocompatibility
complex, MHC) | T il Hi 5% K S PUFERER I b L D 4y 1 T dp p BHRAMLES
TR &0 3R S D MRS & PR O R 1T, MHC BinFica—RFSh
DRk B B L o TIT L 5 BRARE - K MHC 43 11X HLA & RIEh
TEY . EE-TO HLA XFLEAR 1 OEW DML O fEIR ) 6 OB R DK
Ji A e 2 AR R E R - T dp B BRAMAES,

LR =P D 90%LL EAAHL HLA Bk TH 5 &\ b Tl BFRAMLRT - 4
ATIZPT HLA LIRS [EYE T 2IEBNIZ ST, BtETH HIEFI Tt mFIC
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MO 2 FBLT 5 & Wby Ty 5 BRIIRS 2 B HLA PLiR I, Bfl
ROWfI M, AEIR 72 & B 4y LIS O FURICIRTE SN T-BEERE O & 5 B (2 | R
B HLA XS FREEDEWICR Y, 7521 &7 T2 NIHBE S, B HLA
77 AN PURBGVEREGNX &Mk, HEE, B c BIfR L BRI g R B e
HBECRA0 S PR OSSR S B BRI B HLA 7 T 2 1 BLRIE R
R RE D BALICBALR L. WH 2 5ME D56 I IX A B O RE BEAf 12 R 2 2
BN & EFL TN L BREAMLES 2 g3 5 T BT HLA HURBED LY B R
BWTIEL, BHRTO BURER LI X 2 PURBE AR & (antibody mediated
rejection, AMR) HELU 27 Z IR TS ¥ L ENEELRD,

PLEX Y RMIBEARRICH L CEYRIBEPITON R WIGEIIEBREN ThH
HEEZD, £l2. FLF T —HUEBEMHED Lo B Mk LTl 722 i & /E %
EEHAT L, BBMEZOEMBISZIHE T 5 2 L1k, BHEBOREL R LE
R OB A LT 27-DICLEETH DH, fi KT —HiRIC L 5 AMR 2358
L7eGa, BHRtE e 2560832 <. BHEBEREO B AR L2 B
M 2B LG A123, BEARICELVWERZRTT LR EELD
NHZEND, BISEROBEBEMRITTEOAIZHEYTDHEEZD,
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W7 EFEOEERENITRWN

04  RCKOERIKRBRICB WD THZME « 2SN OFIE &
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O FORICH D TREERFIEICHE ST bhTh 0 ENAOER
BEEOEWVEZBEZ CHLENCB I 2 ARAERYFETCELLE
ZbHbivd

Ox ERoEHEZHEY L

(BRI Ar S L 7o AR 4L)

R ) o RERBUA (panel reactive antibody, PRA) B TIEK) 80% ! fE#E KL
JGEHF LD, ZTOIFE AEDN AMR UM ERIEHRKISTHD L OREND D
1 3 R SCHR-T 12O

PR —HURBRME R ClX. BERTOH N —HkokE, BREEZOH N
—PURPEA Ol &2 B L U CRBHERT O BLEAERIE K OB HE 14 0 56 7% B il 7%
BBt s,

LR AEREE TIx, IMSEASHIC K280 R —HiRORE, T ML OB A
OO REIMEN RN EE SN D, AFIT, CD20 Btk B Mifld 2 Fr A9 5F
L. KN CHIREAMIIZ LT 5 B Ml Z 5 RREIC T 5, PUikEAM I
1%, CD20 (T3 HL L T\ 7223, pre-B iR 2> & HUAE A M ia O Rl B T & 5 ik
B MO REITIZ CD20 AEIBLLTEY, 25D CD20 5 B fllliu 2 1578
THZELITEY, FiCHUREAEMI A~ &2 BRE LHUREA Z M3 5 &5
5,
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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




antibodies
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Guidelines for Antibody Incompatible

Transplantation (January 2011, The British

Transplantation Society) %13, B s k-3
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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.

ik - A&
(£ 1Z Ak -
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% AL #6877

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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Rituximab for reduction of anti-HLA antibodies
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3. EENRFITRDENADNTE L « REZEIZOWNWT
(1) EEACLEGABR., EKYERERBREE TR D AR CHR & L TOHRE RN

<LERDOMFRITiE (BRSO RIS | MRR R, SR - il oz e H
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 ¥
ERRle, T2 b, WEELAAOCER, BEEFE IR I N LA BRE . MR (20 mEAT)
BT 5 WE N H DS LK OERN OB 20 FILL EOSEFNZE T S EE, TR i
BT AT > TV D1k RS 3 #., WS OJEFIHRE 3 W ARIR L, L FICiE#E L7, 7
B, ZELMEDP DB TH-T2 &b B2FL L THBREERICEVE SN AIZH
T 2SO TR O 8 ., s & NE N O 20 FILL EOSEFNICEE T H R X
IEHEM B ORRFT 21T > TV 5% T AIEER 24 @, WA OFERIHIE 16 Sz ® IR L LLF
Witk L7z, (ENOERHRE (6 #H) I[coWTIiE, (5) BENFITE DA TOREKR
Bk Rl S OV R A58 ) 2 RB LS Rl L 72, )

WM BT B BB >
1) B b RRERR
NRICET 58 E R L,

UF. BELLTRAT— 5 2R T,

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. %% Lik-24

[ICH-GCP "3 5]

van den Hoogen & 1%, B RBME G 351 5 ARIE O AFRIE DR K O 22 T
L7, Biix 7 v X LMET 7R EERERBR AT o7, 280 51 0 il N B B AE
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% A3 375 mg/m® Z WA G4 58 (4 50.8£13.2 %) & 7T BAREE (i
49.8+12.3 %) (27 v & LMEEIT L7z, PRA LAY 85%LL D JERITERS S 41, 2417 CDC
7 1 A< > F (complement-dependent cytotoxicity crossmatch, CDCXM) [2:TH - 7=,
AREERETIZ, BT IS ASE 375 mgim? 2§51 LT, AEOFEIZZEER H - 7228,
ARIERE 138 il 6 fl CERBWE N TE R o1z, 6 HIONFRIZ, BETOFEERRICK
Lk 3 B, FERTOREEORMEIC X D1k 2 f], &5 FICEBICHEBEN R o0 o =7z
HOFIELBITHY, LENTFHRPICT 7 4 7% —FRIER A B L7228, B <
EfE L7, &5O—RFEHEEICERLECES2b0THY, REHDO 7 6] (5.1%), 7
B REED 5] (3.5%) TR LN (p=0.57), KM+ B MRt Bi6 » H%
RERLCARSEREL 7 T B ARRELZ L L, ARIEFRGHETIZITAE L Tz (CD19 [ Ef i
o 9o 5 0.6 /uL vs. 141 /pL; p<0.001), 4 6 » H %I £ TICAMIC LV R S iz
BEE M SO T L ARZERE T 23 41 (16.7%) . 77 & AR EET 30 #1 (21.1%) TdH - 7= (p=0.25),

HE ST, BRI 2 [HLLE, X% PRA>6% D E Bl 2 Sa g a0 U & 7 SER] (62 #) |
B EIEL 1 [A]5> 2 PRA=6%DJE B & fu s F R Y A 7 fEfF] (218 f) & L & BIfigdT %
Tole, 77 B RBOREFHIE Y A7 GEF (34 B1) 1%, 77 B RO Y 2 7 JEH] (108
B, AREHOEY A 7ER (28 #]) LOMKY X 7 fEf] (110 #]) &l L, AtEE
SOSHBENFEICE N -T2 (38.2% vs. 15.7%, 17.9%. 16.4%, p=0.004), = OuhF1E,
ot 2 /1% = CHERE LT, S8 Y A 7 IERI O TN LIS E. 77 B REE L
LT, ARIEFET 6 7 AUNOAERIZ LV #ER S 7o 2QMEMIS I B MK < 72 5
MNFEH 57z (17.9% vs. 38.2%., p=0.06),

A SOGOIE & A EITMBEEER S THh Y . RERETIX, 7T BRI L T
AMR OFE BRI 22 2 AR O b (2.9% vs. 7.7%. p=0.11),

AR OEERIARERE 7R CRE TH o=, RERED 1 I CHEITHES IR
PEEEIME 2 R BL LI T L7 A, 2RI 72 G iE & OVEME IS O 3 BLR 2 13
BAEER o7, B 6 » A% E TOHM T, RERETILZ b— F 2 Ll Lo [ i BREH
D HE (19.0% vs. 1.4%, p<0.001). 4f FEREIRAGE (24.3% vs. 2.2%, p<0.001) DIFEHL=R

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. LA Kiik-25

Vo 5%, ERIEBBAEIEFNIZ 45 AMR O FF5 & LT C1BLEH (Berinert) % fif
T 5, Hlist 7 o X 2ME T T B AR REGER A N AHRBR 21T o 72, I (18 5% ~65
%) IZFZH L, PRASSO% TH Y . N —FrEAYHA (donor specific antibody, DSA)
P, 77— A b A MY —2 B2~ vF (flow cytometry crossmatch, FCMX) [54% D &
JRAESER] 20 B (ARl A B) 12k LC, §iEsyE 7 =7 U > (intravenous immunoglobulin,
IVIG) + AR+ M HEAZHIZ K 2 P IE %2 B 4E 180 HAlH HAT - 72, CL BHFE A (20 1U/kg/
[m) Z$h9 28 (10§, FEIFEE : 46114 5%) & 7T BAREE (10 B, FH4F#E - 47£16
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3.

4.

W) T A AL, B, RO 70 (2E6E), BE5E21To 72, CLILERIRE
DFNEELFAERRORBBEENME) > 72 (10% vs. 20%), BAEE OMEEEE L C1
PREABEC LA, 77 ARBETABRD DL, CLILFEAIRE CIX. REBYIE T AMR
FEITRD SN2, REBRBAKZIC 261 TAMR ORBHERDT-, 77 BREET
X, 361 TAMR Z58, 05 H 1L NIRRT ORI Ch - 72, FFHRIL CLIAE
FIHET 100%, 7T EARHET 0% Th o7z, 77 BARFICT, 1 BIBANBRAEDHEIC X
DBAERICHET Lz, AT B0 OAFRIImMEE L ©IC 1006 THh - 72,

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 Bk, @EBAEEGNC KT 2 BURIERIEICRB T 2 ARARO R 2 BFT 5720, L
BALFE N T T v R BIERRABR AT 72, BEBHEGHEE Y X L O T, PRA>50%
ToH V., DSA BtE. FCMX BaED @ EAEER] 90 B3k 4L, £ 0 5 HiRPFILAE(18
W~ 65 A L7z 15 BN IVIG+ ARERE L IVIGH T T BRI v ¥ ML S iz (4
BB 2 3EMAI), IVIG X1 HHKLO30 HHIZ2.0g/kg (B 140 g/[F) #5451,
AIFTISHBEICIgHELL, Zvy b 15605 6 1361 (7 Z BAREET I,
AERE 6 ) TBRENTOI, BEETS & LT 2280 T, 2 TORAER K
TZ7 v A~ I (crossmatch, XM) [, 7> DSA KBH TH - 7=,

B E COVPHMIXT 7R BET » A, REHE6 » A TIRIERETH o712,

UTERIERBRCH 72N, 3FIOEERZAEFEFS (AMR) BNEIZEINL-H, &
FRGIIFIES ., BRBITER SN, AMR ZRBL L7 3 /TWVWInd 77 Rt
THY (43%). AR DO AMR RBHHEIL 06 (0%) ThH-o7z (p=0.06), BHHE D FEHE
77RO 26 TRD LN, REBETIIRO SN o7z, RIERED 1HIT, B
BEHELZRFFLICEERC LI, Y7 ERHETHED LN 3HDO AMR @ 5 50 2 fili
Al 1~4 % O DSA 1 EAICEET 2 &2 b, —FH . AR TIE, DSA
O EFIFRO N oTe, & 1L HZRWTAERPMTONTD, LA D AMR
IRO NN o7, B 6 » AR, 12 » A OBEEHKE (g2 L7 F=HE) X
T, 7 7 2 ARBET 1.720.5 mg/dL, 2.0£0.6 mg/dL, A< FE A T 1.1+0.4 mg/dL (p=0.026) .
1.140.4 mg/dL (p=0.046) T& YV . IVIG+ARIFEKDPLEIFEIZ, BiEtk O BFHEZ A EICH
FL TV,

7T R AREED 6 ] (86%) (8 F). MUAFRED 3 #i (50%) THEELAEFFRIR
o (p=ns), RIERED 161X, 12 » ARERIZBWT, @ENH 72 ha—1roh
HEEZZOND ) AN TIMEEIC LV T 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. *
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5.

3 L SCik-27

Chung &I ERBBH A ETT L7z 154 o 5 5 ABOIJERI 2B < 129 fil & 5t & L,
I AEREIE I X D HLA-DSA ~O B A2 M+ 2720, A HHEMICBIR LT,
PRA-Luminex screening =20% X |X XM [5E Td - 7= 45 ffild> 5 & Luminex single antigen

(LSA) 12T HLA-DSA 5t (CE¥yuz 5@ (mean fluorescence intensity , MFI) >1000)
Toh o7z 25 B % 3 FE (strong (6 f5]) ; MFI>10000, moderate (8 f5]) ; MFI 5000-10000,
weak (11 #1) ; MFI 1000-5000) (Z43F7-, F7-. 7%V @ DSA & 104 fil Z negative
BEE U7o, HEERRE L, strong B & OY moderate B TAIR+IVIGH ML AE A #2247\ . weak
FEIIARFERHMBE E 21T o7, 7B, XM GEToH o 72 weak HE 1 #ii%, strong BE& T
moderate #f & [F Bk O BUEIERIE 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
{51 2 JEMLRRAERE & L7, A3E|Z, 375mg/m?® % strong Bf } OY moderate B¢ 134l 3~2 i i
(2 1 B, weak BEIZRBHE 10~7 HATIC 1 [FIFRE L2, REMGIREZ, 22700 A
A (tacrolimus, Tac) XX+ 7 v ARV > A (cyclosporine A,CyA), 2 a7 = /) —)VIEE
7 = F /L (mycophenolate mofetil, MMF), 7L K=>"a > (prednisolone, PSL), /XU
X~ 7 (basiliximab, BXM) % H 7=, strong #. moderate #f. weak #£ C. FE¥H
(3 41.4£7.4 7%, 49.9+9.6 7%, 46.6%8.0 ik, EBFHIH HRAE (L 21.848.4 » | 19.7+4.6 »
H. 213+84 s A ThH o7, XM BGHIX 13 il CrEsB iz,

g /ERE 5% . strong . moderate B & OY weak #EIZ BT 5 BHEKR: MFI L ~LICH &
XA DN o Tz, BhE 1 4% © eGFR i1, moderate %, weak #f & O" negative #f &
T strong BECTAH B I o 7223, & TAEENHR ST,

AR A AT L7 3361 5 5 25 il CHEME RS (B AMR S il MR MEFERE RS 20
) D3RR S A, Sk AMR 4 5] (strong BED &) . faPEFEHME SO 4 1 (strong B K& OY
moderate & : £ 1 {5, weak #f : 2 #) X HLA-DSA [GYEGI TH - 7=, SRR SOR KO
2 AMR O BLE T strong BECTHEIZE <. XM BHEFlO A E x5 & Lsmehiclks v
T strong #ECTREME AMR OBBRIIFEICE -T2, — ., MIaMEEHKS 2BV T
X MFI LLIZ KD EE AL o7z, B AMR O FRIK & a7zl 2.
MF1>10,000, FCXM, CDCXM DIJEIZZ&M AMR OF BN E < 72 5 AN /R S LTz,
FEHE SR FE BLRE I de novo DSA 2 HERR S L7 SEBIE. 2% AMR 3 4/5 5] (strong : 2 44,
negative : 1 f5il) . AMARMEFEHELS 2 41720 5] (negative D #) Tho7-, 7w ha— /L4
MEREIT Uz 47 Bl 5 6, BAEGEME OGS RS S AL ERIEL, 3 61 (strong : 1
5, moderate : 2 f5il) Td >7-, HLA-DSA [ZYEHID 5 5 Z2RDLFIIZ KD 1 F172335E
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):
345-357 % L Cik-28
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Marfo 5%, IVIG & A DPUEIEFIEDON R A BFT 5720, IKEBHAKE Y 2 b
T 5 LN EFRFE L TV D PRAS50% D mUEAERE B 2 kf 5 & L 72 Al Y = 8 — Mgt %
1T 7=, BURIERIEIZ IVIG (2 g/kg. k& 12 g/[f]) % 2 A, AZE (375 mg/m?) % 14|
FRE L 7o, 40 p28@IRELHE (657 LL ) IZBEL TRV, 2D 5 5 13 HI 5 Pl IE
ATV, 11 f5] (85%, “V-H4Ffm : 4448 %) MSBURIERIEZ 5 T Uiz, B i
33482 HEFRICH W T, BURIEERF O 5 5 2 5l (18%) TEAEZ FEhE LDkt L, Bt
AL 2 AT D725 72 27 I TIE 14 ] (52%., P44 - 49+11 5%) TRAE A M L
2o BURVEREZ B IO 2 F20 L7z 14 6 & el LT, BURTERIE 21T » T2 IEFNX
X D EV Class | (99% vs. 80%) . Class Il (98% vs. 69%) PRA L-~X/LZ /R LTEY . i
BAERIEIZ LD PRA LA T 5 2 Eidedolz, PEBAERIEZITOBME LT 2
BloSH, 1HIE0 I A~y F FF— &9 1H0I% 3 D DSA 338D 541, mean
fluorescence intensity (MFI) 7% 5000 L FOHERI T - 7=, BUEAERRIE 21T - T2 EFIC
DNT, APBEREYEICH T AERAMNE L THOHRBELRAFTFLITRDOONR D o7,

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. =% L Xi-15 (Wi 4 N5 4 o o 5| JH Lk E 5 20)

Vieira & 13, EBHEENTEH (PRASS0%) 2V Y FHh A HEHRES S 5 | A H S
HPERABR A TV, KoM, Ky Eiie, )P EH 2 mE L7z, 9 6] (FFHpatpH -
30~55 #%) AVEER S 4. 50 mg/m?. 150 mg/m?, 375 ma/m> @ 3 RETENLE N 3 Il ok
ELE,

E AT T ARG, BT =T VG (24F) . RS H o FE (38.7°C) D 41
OEELAEFEENEI LI, AEREEO 2 A%, CD19 BEM I L iz (%
7] 1814137 vs. & 5-1% 1245.6, p=0.006), 9 il 2 f5il (22%) T PRA DZEALNFR S H i
Ripode, Mo 7 BITIEES 6 » HBRIZEW T, 1 FliE PRA HESREE D 87%H 5 51%
W L5 Bl RUA D L2 BRI DL AN TAT T 7 F X OELE IR L,
1 Bl PRA i A% 1:64 725 1:16 (2 Lz, I, 7619 1 41T XM EHEICZ{L, 4
EEBMEZ R 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, LAk -29

Rostaing & (. %W (immunoadsorption , 1A) & AR 5.2 LV HLA R4S (HLA
incompatible, HLAI) BB 21T > 72 6 il O @ EAFIEFIC DWW T L7z, 6 il 5 #i2
2RIBDOBMETHY . RNV R LS 1HEEO DSA 24 L Tz, BEFEREIL B
i 40 HATIC IVIG (1g/kg). 4 30 HATK& 15 HATICAZ (375 mg/m?) % #iE L 7=,
A 10 HAf22 5, Tac (0.1 mg/kg, 1 H 2[E) RO'MMF (1 g, 1 H 2[E) o5 %5
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L7, 1A X, A 17~10 A2 54 L. DSA MFI 23 3000 UL FIZ72 % £ CTHEAT L
7o R B 52 s (HEPH : 32~62 %) Tholo, BILEHIMPRE 11 » A (7~15
B H) BT, AFERIT 100%, AEERIL 8N TH 7=, 6 #lH 3HITEM AMR %, 1
Bl CEME AMR Z R HL L7, AMEMKISEZEB Do 2 ik, 3EIZ 1A %12 DSA A
B IS LT,

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 & # = fit ik
-30

Vo 5 1&, HLA JEAEIE DSA Btk 20 #l &5t G & Lo Hifiisg 4 — 7 0 7~V E 111 A8
RBHIRER 21TV IVIGHAIRIZ L 2 BUERA/ERR1E O Z 2, §t HLA JURi oD == &
OBHERDOBEIZ DWW TR Lo, AL, I IVIG %5 H % day0 & L. 1g/body %
day7 & (% day22 |2 2 [al#yE L7z, EdlAllL, Tac, 7' K=Y (prednisone, PDN) .
MMF, 7 LAY X< 7 % iz, Sl L 22~61 5%, FHBEHIRH X 22.146.0 » A
ThHol,

20 Bl BV THUR/EREIC LY PRA L UL 1T 50%LL FICIR T L. LR ER R
(7T7£19%) &R THRE#% (44230%) THEICIK T L7 (p<0.001),

20 BilHp 16 B (RFEF : 6 . AR - 10 () B AMEIT L. 5%V 46109 H 3 filik
B S ST TH D, BHEFED PRA 1Z. <20% 4 4], 20~50% 2 5], >50% 10 i T &
7z, BAEFFIZ CDCXM & TN FCXM AW 1 b 51 Td - 72 EF]IE 3 1], CDCXM B
22> FCXM [EPE] 2 i), CDCXM [EPEn-> FCXM BRIl 8 i, W bt Th - 7=
FEGNT 3 BT > 7o, BREBAEG] O DL AFRIERT O FPE 11 144489 » A (FEFH -
60-324 » A) Th o7, BURIERRIL% 526 » A (FiPH : 2~18 » H) TEBM % MEfT L
Too &V Nk O CD19 B PEMER S O FIA 1. AR GAT (6.1240.18%) & b~ TH
514 (0.90+0.02%) TAHEIZIE T L7z (p<0.001), BHE 12 » H#% DO AELFHRIT 100%, 4
BHRITMHTH -T2, B 1 EHROBHENEL Th - - AERBEBME 15T, BFik
(ZER AN A R U o R, R DM SN & B L AR DN A & e o T, BAHIE
B D 50% TAMEFHE IS 2T B L, 31%725 C4d BPED AMR Th - 7=, fE#E S I8
%1H AUNORBENLL  IZEAEMBRICEVEE Lz, B 6 » H%IEIL 2 4
T AMR Z3BLL, @EMHAHOREGERARICLD2 DO TH-o7-, AMR ZRBLLT- 4
BHZEBWT DSA LV ERF L7 2 A, 36T AMR ZELIZEW DSA LU E5
L7223, JREZICED Lz, denovo DSA I3 & /e o 7=,

HETT P 22 BME VB NE 2 /- 3R & B9 2 IEBNER O b ive o 7o, Bl Y
A IV A SEYLIE & R BT DIEFNIR O S o T, 7 B CRBEEYE N FEI LA, #%
OOFAMERGIZEIVEE L, ABREZLE L LZEMIZE LT, MEERICRIT S
ROBLRITEWNT A LR o T, MOERYSE, BiERIS, IVIG K OARHER 5 BE L
TZEMWER & RBLL 72 0o 72,
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2) &7 BB

1.

2.

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, &% "Lf# iik-31

Santos & % FCXM @z—‘rﬁ%@ (LIRS R RE R ARE B 16 B &2 P 5 & L. Bl AERE K O
FEMRAERE (4% 8 1) (2501, AR plft 2 aF At 9~ 2 & 7 BLAORBR 217 - 7o, Bl AERE
8 Bl 1 A 15 % Tdo - 7o, IVIGHIMIE A Ha+AHIT K25 B AERR L 2TV ARE1T 375
mg/m® Z Al 1 » A AT OB 4 H #4122 [mI#E L, say@EnHRTE I, Tac i CyA,
MMF X X7 %5 47U o (azathioprine, AZ) , # 7/ 7 L K = 1 > (methylprednisolone ,
MP) . PSL. Hilafig#mfn 2 v =~ U > (antithymocyte globulin , ATG) . BXM X% declizumab
Tz BRI 13 28.8 5 H TH o 7o AEBIE 1 MO BAENE % 47 L . B HT PRA Peak
fE 16%. FCXM [t AR BAES Th - 72,

MFI fiE 1, B AT 13063 7> & B AE % 4970 £ TR F L, AMR I3 Bl L ey o7z, F72,
BHEBLAEEL B, EERKEE. A %Dﬁﬁﬁ‘m\ A NATa T AR

(cytomegalovirus , CMV) J&%, BK 7 A L AEIEITFRO Lo T2,

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. 1k Liit-32

Vo B, BUERIERER T LAY X< 72 & 538 AWEEZIT o 72 6 RAEIE 61 0 AL
% ORGE & T 2 72 BT RBVRNT 21T 5 72, FCXM XX CDCXM 51T IVIG K&
ORI X 2 BUEIERRIE 21T o T @ EBAEIERI O 5 BB EITHRICT LAY X< 7 &
B 5 U7c 54 1] (ZEIREFEAE 29 /R B BEAE 25 ) 2t % & L 7o, A% I%, 700~1000mg
ZLEEE L (BGREAE), &M #liX, Tac, PDN, MMF, 7 LAY X~ 7 %
Mo, FlniE T 16~75 . CNEBIECR) | SFHEEBIF T 13.927.13 » H Th -
776

Al 12 5 At OAETFERIL 98%, £BERIL 6% Th - 7=, BAHEF PRA 73>50% T H -
ToIERBIIE 40 5 (75%) . PRA 7% 20~50% T & - 7= SEFIE 11 5] (20%). PRA 73 <20% T
B o TIERNL 3B (5%) Th o7z, BAEREIZ CDCXM KT FCXM Wi b 5P Th -
ToIEMIE 21 B (39%) ., CDCXM [5tEA > FCXM [aiEiL 2 #i] (4%). CDCXM [t
FCXM B 15 61 (27%) . Wb M TH - 7 EFNIE 16 5] (30%) Th 7=, 2k
FEHME SO 1 35%IZ 38 BL L, 20% 1% C4d 5P AMR Th o 7=, 2 il CRFLE BEf & 72 o 72,
LONIBERREARRICKDBEM, &5 LENIBAEKN 4 » A%RICEEZ A kB % 581
L. ZA4NTTAFLEGHIZHEB LT AMR ICE D EEE OB g OREM E /e o7-, U
NERHE R AL (1000/pL) A HIE L 725, BAEATAY 1.68+1.7, B4 1 H %28 0.17+0.19,
Al 30 H % 2% 0.18+0.2, #4H 180 H %75 0.24+0.29. #4# 365 H %78 0.14+0.26 TH Y |
U U RERHERHRIZ T LAY X~ TR B EZICIE T L, BAE 365 H #% £ TRk L CIRAE T
o,
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JRYLE X 8 5] (15%) B L, 541 THR Y A —~ BK U A )L AMAE, 2 T CMV Ifi
JE. LHITARY A —~ BK U A /L AMIE K CMV IMLAEN A Hiv7e, BK 7 A VAR %
BB LUTIEBIT N ole, TVLAY A TR EICHE L AEFERZ BB L ERIX
Wi oto, < OJERITHERBG (HMmER$<3000, ~~ 27 U v ME<30%, KO

% /R %0<100,000) zn%’%iﬁb MMF @ 2~4 J8 ] O & ST 2 K 0 s LT,
HEEZ B MR % 1B CRO T,

T, 2FLLTHANT —F 2R,

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, % wLA ii-33

Riella &%, mEA/EEGNC X 5 BURMERIEIC X 2 BME% RIRE 2T+ 5729
% ITRWIBENT 24T > 72, IVIG+IMSE 1 K 2 R AE#R 1k % 1T > 72 CDCXM [ #E 39 61l %
X%l L, 2095 bo 25 T ASE 375 mg/m? &2 BAEATHIZ 1 BIEE L7z, e b
#EiE, Tac, MMF, @Z2/L5 a2 A7 v A K (corticosteroid, CS), ATG X i 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, KRERGHNIT 18 Bl TH -7z, MIAMEREMEEIGIT 9 #] (23%) THIHL
2o JEBRHAR P SN L 72 B AR T, 15 TR M A SO I L S BR AR 2% 203 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
L 3BINBEN & e o7, B (R LR R OEEANIa) 4 6 (10.3%) . & MK M

OB WA 161 (2.6%) ICHBL L7z, 7 6 CHRTPHER I i, BEGYEIZ X 5 MERR
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. % fLhk i34

Turza 513, mEAELE B X D BUBRAERIEIC K 2 BAER OUEFE SR~ DB 2 3
92720, ERBEBEZ 1T L7 75 B2, FCXM Bt 72 o Bl Btk 217 > 72 25
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Bl (BLECAERE) & FCXM [ o 7= o BB AEIR L 2 1T /e v o 72 50 il GEBLRAERE) (2
. BRI AT o7, BUBIEREO &I AIE, IVIG, MmIEsH, MMF (2 X5
LR AT 24T - 12, ARSI 376mg/m® 2 81k Uiz (G HEl . B G [mBORI) . s
fil#iL1%, Tac . MMF, PDN, ATG & H\ 7=,

AR S ONIE LA D Y Rl 13, 20 4L 42.1218.3 7%, 42,1184 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 T RERNIBURAERE 1 6], FEBURIERE 2Bl ChH o7, B
BAERED 1%, B 8 HZICAM AMR (Banff 43 %8 grade 11) K OVEETR M D 2 IR A
BFHEGZHRB L2720, B 42 BRI 2/ L7z, IEBURIERECIX, 16 B
4 BRI b AVERAE R MARSE & JAHIPHIC o7 5 BB R OB O BEAEIC L 0 BEf
Elpodz, b9 LBNIAE 23 ) H #RICHEME & 72 o 7o, FEMESOS 13, BURVERE 7 61 (28%) |

HEWEAERE 4 5] (8%) 2B L7z (p=0.03),

A ERRIE I BE L 72 ARG & LT IVIG BRI, ARt % B4 5 58 % NE 5
W LBITHRE L, BEE 1EDNIC 1L EORRYYE 258 L 7ESNT. BURIERE 9
B (36%) . FEWLRAIERE 14 ] (28%) TH Y (p=0.1), BEBBFHIM I 1 AL EORYE
ZRBLUTIERNIT, €1 14 5] (56%). 18 {5 (36%) Td -7 (p=0.6), FEYE (T
W U72ED] 1 B 72 0 ORYLIE MBI, 1.620.7 ., 1.420.7 1, ERYVEMRE X
TOEHIMIL, 6.1210.1 » A, 3.0¢5.9 » A TH-o7= (p=0.07), HF1REEIE X, it
JEAERE 5 B (20%) . FEMLEEIERE 4 B (8%) THER I (p=0.1). BURIERED 1 T
T3 HIRIZ IV TR ZFBL LT, A L ZEGE L, BURAERE 4 61 (16%, CMV
ffige (Bt 11 » Htg)., Bt oA VAR (B9 » AtR). 77/ UALANER
% (BAE6 » A#) ., HWREE (B 12 » A1%)). FEBUEIERE 4 6] (8%, BK 7 A /LR
IEN 26, 7T ) UANVAELGRET T /) 7 A VAR DA LH) CHR I
72 (p=0.4), JRLEVEDRYLIEIT, BURIERE 13 61 (56%) . FEDLRAERE 15 61 (30%) T
RENTz (p=0.08), EHPEDRYEFBIMEIL, WAL b 4% Th o7, BURIERE 1 4]
THREBEMED SIE R MAE AT B U FEBUBAERE Tl REMERUmIE 141, JEBEMED L
> BRI B IE L 3B L T

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-85

Barbosa & 1%, @EAFAEFN T 2 BE/EFRIEIC L 2B % BK U A /L A MUIE O &Y
UR7 ZFHMlIT 570, %IRRT 21T > 7=, 2007 FE 5 2011 F £ TIZBME L 72
ABOI B % Br < 471 Bl DWW T, IVIGHASIZ X 2 Bl AE 247 - 7o AR RE (187 #1))
EBAEZ AT 7e 0y o T FEMURAERE (284 ) 1250 1F . ik L7e, BUBA/ERIEIZ, IVIG
Z1p HT2EELST DM, A3 1g/body % 1 [HIERE L7z, EMEHET 2T
W, Tac XX CyA, 327 =/ L — bk, PDN, $iAf ¥ —u A %> (interleukin,IL) -2
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4.

STRBETIE A W T BUSTERE K OFEBUBAERE O S FE L. 224 47.1213.1 %,
51.0+14.7 1% (p=0.004). EBHFMIMIEX 742 B (&iPH : 382~1067 H)., 731 H (&iPH : 402
~1119 H) THh 7=, BAEAT PRA>80%TdH - 7= iEFNIL, 129 ] (69%). 2 ] (1%) T
& - 7= (p<0.001),

AR, BURAERE 97% (182 M) . FEMURAERE 96% (274 f4]) ToH -7- (p=0.45),
AR, DURAIERE 90% (168 ) . FEMUEAERE 92% (260 f51) TdH -7 (p=0.39), #E
ML, BURRAERE 52 1 (28%) . FEMLEEAERE 47 ] (17%) THBLL 7= (p=0.001),

BK 7 A /L A M 13 s AERE 37 41 (20%) | FE IR RE 27 41 (10%) TIHEL L (p<0.001) .
TR AN < BIE LZERNTZ 2 10 6] (26%)., 8 5l (30%) TH ~7= (p>0.99),

BK 7 A /L A IMSE & FBL L 72 SEFI D 5 B | &8 4 6125 8 BB T Faft & 72 - 7,
PEAL DR IRIE, BK U A /L AR E (BURIERE 161, FEMURAERE 2 41) . 12 MBS (1
Bl 0, EHEREEES (0@, 14, fEMEOS (LHL 1), v RAEAEME (146,
0%l) Thoiz, HEHMISIT, BURIERE 16 61 (41%) . FEBURIERE 5 B (19%) THI
L7z (p=0.1), BK 7 A /L ABHEBEEIL, BUEAERE 4 B (2%) . FEBUEAERE 3 1 (1%)
THBLLT (p=0.28), BK U A /L ZMAEFKBUTEI T 5 HE M TIX. IVIGHEFE (
#— Rk (hazard ratio , HR) : 2.27, fE##X [ (confidence interval , CI) : 1.38-3.73, p=0.001)
LV U RER RS S 5 AERYE (HR @ 2.14, Cl 1 1.25-3.66, p=0.005) 238\ T, BK ¥
AV AMAEFREH (BK ™71 /L A2>500 copies/mL) & DO RIHMENGRD H LTz, 2 EfRATIC
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 %2>10,000 copies/mL (HR : 4.29, Cl : 1.97-9.34, p<0.001) ® T
WK T & 7o T, BHEA NS BK U A LV AMIEZ KT £ TOHIM., ZW»SE#E TOH
i, XIEBK 7 A /v AMAERBHIFE L, 2B CAREEITADN o T2, BK 7 A LA
MEZ BB L EBFITBWT, 7 A /L AAH>25,000 copies/mL T & - 7= e B OE A1,
LR VERE 20 1 (54%) . FEBLEEAERE 5 51 (19%) TH -7 (p=0.005), BLEIERET BK
U A VAMIEZ B LTz 37 BHCX LT AL AHAM peak E~OEEZMFI LI L Z
%, BhiHE D DSA OFHE, XM B, HLA S A~ v FHOFEREEBIIRD R o1z,
FEHE SIS 1Z BK &7 A L A ME 2 FBL L 72 JE BN BT o A L A AR peak B 1% &\ B
& - 7-7% (190,000 vs. 15,625 copies/mL, p=0.1). ¥ ISFEBLETD 7 A L X AT
peak [EIZHE ZEIL A DL oTo, HAEBMITOFEER., BK 7 A /L R MIE 1L HEHE SR O
B 72 TR - Td - 72 (HR : 2.15, 95%Cl : 1.05-4.40, p=0.04), *7-. Wik,
i, HLA = v FHITTHIIE L7 2 BT OSSR, BK 7 A /b A MUE X FEHE S D T
BIR 1~ & 72 0 152 ATREMEA R Sz (HR : 2.03, 95%Cl : 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, %% iLfi 2 iik-36

Al Meshari & 1%, EIEAIEIEGNC X3 2 BHEZ IR 279 2 72, & AT 217
572, DSA B HLAI X i% ABOI AR BAEIE G 124 5l 2 %t5 L L, DSA Bt 21 ] %
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5.

Y 27 #. DSA BitE+FCXM [tk 42 iz Y 2 7 #, DSA GYE+FCXM [E+T-cell
CDCXM [5#E X 1% DSA B+ FCXM [GYE+REAEEED & V) HLA X A~ FED L W IE
61 Bl Zm Y A7 EEL L7z, DSA IZ MFI=1000 (Luminex ¥£) #ZBMEHI & Lz, £
IVIG IZ XD WEAERIEZIT V., Y R BRICIEARIE, & U A7 BEIEASE + M52 #i
B L7, AL, 500mg/body ZBHE 14 HAETIC 1 [EIEFE L=, 7238, ABOI JEAFIC
*F L CliZ 500mg/body % B4 7 HFTIZ 1 [EIFRE L7z, S dfil#iEix, Tac, MMF, MP,
PDN, ATG Z 7o, “FEJ4FERIL, 43 5% (FiPH : 15~83 5%) . BBMYIHE I ffi% 23 »
A (&iPH 1~53 » H) Th-oTz,

ATFRIL 98%, BB A ERIL 6N TH 7=, BHEEFEMIL S5 6 (7 AMR : 2§,
FSGS O % : 1 ], B i mAesE : 1 %1, volume depletion : 1 f3]) Th ->7=, AVEHMA
PEFERE LS 13 15 61 (12%) (2B L, 55 4 FlTEEEMETH - 72, AMR (X5 1 (4%)
B L, 56 LHATEEERNETH 7o, BRELZRFF L E £ 261 (HOFRK O
) NI LT,

Klein 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, % & iik-37

Klein &%, ®EAEIEGNZ &3 2 BUBIERIEIC X 2 BEEHRE L I+ 2720, %5
BABIMREAT % 1T > 72, Luminex 512 C DSA 23R S Av72 ABO I iR B it A A= 14 B B Rt £51]
23 Bl &t s Uiz, 1A SUFMAEAZHa+ A TR IZ X 2 BURIERIE 21T\, A% 375mg/m?
ZBAERTEL O A T IMAEAZHAE I 1A FRE L7, SREHIEE T, ATG XX BXM
XU E LIPEH#IEZTT > 72, CDCXM 11X 11 #l, CDCXM [EPEN SRS A
Sk 75 1% (enzyme-linked immunosorbent assay , ELISA) XM FB¥E1T 1 6 THER S hu v,
B X 12 4 A (RGP - 3~41 % A) Th otz

B RT% O MFI HJefE X, HLA class | 3 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, £ £ h 265 (FHiPH :
0~1,199) }1* 600 (#ilH : 0~6,588) T 7=, BIE 2 F % DAEFRIL 100% TH - 7=,
M B P FE A BS B VR TR B R L D FE B A 16 (4%) . Ml i 1 FE A
JE KON AMR OFEHLIT 4 ] THERS S 7z, AE 360 H12IZ Luminex v£% 32 L 72 14 {4
DHL, BHRETIO ELISAJEIC LD A7 U —=2 7 TH HLA FUEDRER ST 4 fIT
DSA BiENfER S, 95 1461% de novo DSA TH-o7-, TN 5 4 BlEFINBAEE 1
FELUNICEME AMR 2388l L, 9 5 2 flI31E M AMR EBLO 72 B4 750 H 1% & #4H 810
H#%&ICB B BEH & 72 o 7=, de novo DSA NGRS 7= 1 BT LT\, BARERTO
CDC-PRA 78 48% T & v 4 360 H %1 DSA {H R RS S iz 1 T, Bhitk 1 LN
(RO 2P AMR &2 R HL LT,

PR G YSIE 9 1] (39%) . AHEEMEMZ 6 51 (26%) . MMy 4 i (17%). CMV Ji&kY 4
BINHBL LU=, 7o, miEH BK 7 A L ZAHHR (5104 copies/mL) 73 3 5l CHEFE S iz
. BK U A LV ABIEDOBBEIZA B2 o T2,
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6. 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 = tht Liik-38

Al-Jedai & 1%, BUBAERIEAAT o 1o B ISR & S0 L 7o @B AERE B & BT 2 flkfee L 7=
FEBNZ BT 2B HIZ DWW TR FHEMENT 21T o 7=, T HLA HUiED > XM [ 35 4
(Group A), BT ZIT> T\ 2% 49 %l (Group B) #*t4: & L7=, Group A @ 35 fiiX,
CDCXM 51 19 il % & U A 7 #, CDCXM 27> FCXM 51k 16 il 2 H U 2 7 BEIZ 5y
F7o. BFITARIE, IVIG, ATG IZ X 2 BEMERIEA 1TV, AFKIL, 500mg/body % FAH
MRS LWMIFRE L, &Y A7 BEICIE IA UXMAER B A BN L 7o, S il i,
Tac, MMF, MP, PDN % M\ 7=, #fin 1 9: {1 Group A 7% 47.0 i, Group B 7% 49.5 %

Thy, BRIV E 2F L ETH -T2,
GroupA TEME Z {7 L7 25 ] (71.4%) ®© 5 5, BAE 1 F£LNICENE AMR % 5388
L7ZIERNT 7 B CTH - 7=,

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, 1 % K fig k-39

Baek &%, AIEE &L L BBMIESIC T 2 BMBIRIYE Y 27 27+ 5729
D% IR 21T > 72, HLA JEAE T ABOi AR B2 iifT L7= 80 fld 5 &,
VEFSCUEIR IS X 0 S M A D ZE F 24T - 7= 13 il 2 < 67 4] (Groupl) &, BLEE/ESR
EEATOTICAERE B & i T L7z 87 %1 (Group 2) Z#xf% L L7, Group 1 Ti%, &%
FERT & 0 AR T E R A A #aRR ik (double filtration plasmapheresis, DFPP) . Tac,
MMF, MP. I H#C X 2 BURIERIE 21T o 7=, REIL, 47 ] (FCXM B IEFI & Te)
23 500mg/body, 33 {5l 2% 200mg/body % FA# 10~7 HETIC 1 [AIFRE Lo, S MmsilRE
%, Tac, MMF, MP, BXM % f\\7=, FCXM (X, MFI=2.0 Z 5k & L7z, 4FHnix Group
A S 44,88+11.6555% . Group B 73 42.72+10.39 5% T 0V EXBBR X Z 112 41 12.63+7.59
# A K TX11.1048.16 » H Th - 7=,

A FE# 1T, Groupl T 98.5%, Group 2 T 100% CT& » 7= (p=0.435), 1 i (Group 1) T,
B ISR L7 PR DOIME DR LD OBEB R L 72> -, BAaMHERE X
X AMR O BLIL A B 72 Do T, AVEM R EFE#E S 1% Group 1 °C 3 4 (4.5%) . Group
2 T8l (9.2%) ZHBL L7 (p=0.351), BMEEMEISIE, L#] (Group2) THRIBLL T,
Bt 1y Ath.3» Ath.6 5 Atk LFEBRK P 2EHZROMIE 2 LT I = fEIL, il Group
THEEIIALNR ST,

JEYEIX, & 35 Bl (52.2%, 40.2%) IZRBL L7 (p=0.138)., FEBBIEL A L H> o Tk
YefEIX, CMV &% (Group 1 : 11 4 (16.4%) /Group 2 : 5 (5.7%). p=0.031)., BK v
A LAY (9 1] (13.4%) 17 141 (8.0%) . p=0.277) . JR B &Y IE (6 51 (9.0%) /14 1] (16.1%) .
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p=0.192) , AtiZk (6 % (9.0%) /1 i (1.1%) . p=0.043) ., i jiE (4 5] (6.0%) /2 ] (2.3%) .
p=0.404) T&H Y, CMV JEKYLSE & i %1 Group 1 ICB W TAHBEICRIBEENE D> 72,
FOMh, H YR B AT AL R RN S TN, BB
TH SN o T, EEEEIX. 24 (Groupl) THRE L, 161X, BAE S » H#%I
ATMBE (Z R e (R ERes) 2B, ARUIBRICEVBRES R, b9 10IE, B
TR TV T SME EFARRO S, 8E R ORI R A % v 02 K0 gl R b R
MEEbDIIZ, A5 » A %ISR RUIR IR IR 2 fidT L. f g Icm R RE L 2l s h
7zo 31 (Group 1) THLT AR ST, FREEMERUMEZ B L 72 i fiEtE > = v 71
K BT 16, P EBRITZ T L0000 5T 7 AL XL ARG O R 5
KO b — /L RRBIZKDHIEE 1H, FRITEEP L7726 200 & 3R KA B o A
T =Y RICXLDET 1HITH- T,

Trivedi HL, Vanikar AV, Gumber MR, et al. Abrogation of antibodies improves outcome of
renal transplantation. Transplant Proc. 2012; 44(1): 241-247 % Lfi ik 40

Trivedi & 1%, W H O INHIREE 2 66 &S ICBIEATIC R — R R rEim, SRR

Al Mo Y R — RE W5 P LR ok oo T ZE R i B &2 v % clonal stimulation deletion
(CSD) Wiz v h a— W2 X 5B AliiE & 7L 5 5 72 @ D 1% 5 AT 217 -
Too EIRBEBMZ AT L7254 B2 x5 e L, BB L2 R EkEZ v T CSD %
1To72 29 % Group 1. R/L7 > 2 7% H T CSD %47 > 7= 25 f3il & Group 2 (243 F 7=,
2H TRIERI%IC yATG, 7 BR A7 7 I R&#5 L, A3(% 375 mg/m® 2 BAE% I 1
[E T L7 (B GBI RBE) . £7-. Group 1 TIXZBH%IC IVIG, Group 2 TIXBHHRT#
WZARNAT Y I T &IBIN LTz, Rl #ix, Tac XiX CyA, MMF, PDN, MP % f\ 7=,
T HLA HifR 1% LABScreen #:12 X W MFI>1,000 % [k & U7, SEH4EER L 28.748.4 %,
ST BAY R1E Group 1 2% 3.28+0.12 4=, Group 2 78 2.11+0.72 = TH » 7=,

Bkt 2 1 DAEFR KL OAEERIL, M Group & HIZ 100% TH - 7=, LS % FE 8L
L 7= SEH] X Group 1 C 7 fil (24.1%: AMR 3 f3], AMR & il P 4B #a SOGB4 1) . Group
2 T54] (20% : AMR 2 5], MIfaPEFEREEOS 161, AMR & MilatEE#E RO TE B 2 1)
TholzMN, WP HETE L7-, BHikIC DSA HENHEER S, RSB LA
Do TIERFNE, 2341 (Group 1 : 10 1] (34.5%). Group 2 : 13 il (52.0%)). i IGI%
FBLL 72> 7275 DSA LR 25 S 7o iEfliZ, 19 61 (12 1] (41.4%) . 7 5] (28.0%)) .
A% 12 DSA ES- 3R S AVIEME RS &2 58 Bl U 72 E 1%, 12 51 (Group 1:7 # (24.1%) |
Group 2 : 5 4] (20.0%)) Td -7, ZEBMHT ORKRK. R TOEMISIEI (AP AMR,
M R R FE A SO | AMRHRERPEFEAERE) 1B W T 2 BEMICA BB D b,
Group 1 IZB W THRIZ R 2> 72 (p<0.0001),

R — 5 B i e OV R B G- BT 2 A EFRIIRI Lo 72, Group 11128
W, 4 B (13.8%) TEREED B REINEI AR S A2y, A A R KV A
L72, Group 2 IZBWTHRELL-AEFGITPELE it N & L (Gradel)
ThoTe, BRZICEMEME A2 3B L2 EFIT W57z,
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9. 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, &%k Lik-41

Jordan © %, BRE BAEAF BB 13 2 BUEAIERIE O A M2 -l 5 72 0 D% i
HIFREAT &2 1T > 72, B PRA>80%T DSA Btk & OVEAERE (REAERE. i & OV I3 AE R
JE) &3 5 E AL E 5] C DFPP K OVARIEIZ X 2 I E R TE & FE0 L 7= 108 Bl &
WL Uiz, AL, WA IVIG #5 H % dayl & L 1g/body % dayl5 (2 1 [A#E L 7=,

80 {5l (74%) THEKERBMZMEITL. 2 b 42 FlIXBAEEE FCXM G THh o 72, Bk
(2 T-cell 2 TO¥ B-cell FCXM [0 fesd S vz 28 f5il (CE¥HE I PRA : 91) @O H 5 MK
Ze [AY C & 72 25 AR B I W THUEERRVERT O FCXM 2P iERR S Av7z, 19 il (24%)
T AMR UMM EMEPOS 2B L . BB E TOVH WM ITBM%E 109 B (FEPH : 3
~535 H) Tholo, 72k, HIlMEFEMRIS A2 5B L7 8 il FCXM HfI T - 7=,
HLA S A~ v FHNR 0 Th o7z 10 il CEHFHEH PRA 1 90) 2B\ T, 16 THEAE 101
H#%IZ AMR 23 %81 L, 1 5l CRAE 404 HZICHIRMEIERGROS DN BEBL LT, /v a3
TAT U ADTS, LEINBR 139 HZICBHE R L 72ofz, RMIMICBMHEZITo 2
FEWLRAERE 190 FlIC 1T 5 AMR JEBLRIT 1% K0l TH - 7=, DSA B> FCXM [tk
JEFNZ 1T 5 AMR O3B E 131K - 7=,

Fo. Lai Bk, BUBIERIE 21T o 72 B B AEIE 61 O A £ ikt 2 FEAT 9~ 5 7= D D 4
BRI RHT % 4T > f BRAMLRAZ ARG N IVIG 12 & % U ERR L 4 S L 7= kB B i
FEFRIEB 108 Bl 2 xf 5 & L7-, AKX, #EIVIG £ 5-H % dayl & L. lg/body % dayl5
Z1WEEE LT,

kB A A fiAT L 72 JEBIIE 80 Bl T o 7o, BAHRFIZ FCXM [t Td - 72 IEH 42 fil

(53%) @956, 19 ffl (24%) T AMR, HEREMEFERE G, XL AMR+ M FE # AOG
ZFBLL T, fEMROG OB A BT B 109 B (FGFH : 3~535 H) Tholo, 72
B, Hﬂ T 42 HUNTOREBEL CTh o7o, £7o, 2 fITHH 144 B 1% K VA 249 H
BRI OS2 B Lz, 161X AMR 3 3LATIC PCR BA 2T CMV 23 &
e b 9 1HITIX AMR 2RI CMV 23 S iz, BAEERFIC FCXM 51 TH W AMR
B L2 1HIZB VT, AMR ZIal (B4 535 H %) (2 PCR BAIZ T3V AR T A L
A B19 M S iz, BHERAZ FCXM i Coh o7 LT/ a7 I 47 v Ak
D BAE 139 A& ICBHEE BEME & 72 o 7o, BAERFIZ FCXM [ Tdh - 72 28 il (35%) O
55 8 il CHIBIMEFERE RO SR BL L, EHRBL A FIIBHit% 58 H (HiPH : 15-773 H)
Tholze AMRIZEB L2 o7-, HLAS A~ v FHNR 0 TH-7= 10HID H B, 14l
THAE 101 H2IZ AMR 2381 L7z, F7-. Bl 16 TBAE 404 B % 1M oM S5Os
L LT,

10. Kahwaji J, Sinha A, Toyoda M, et al. Infectious complications in kidney-transplant
recipients desensitized with rituximab and intravenous immunoglobulin. Clin J Am Soc
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Nephrol. 2011; 6(12): 2894-2900, f: % "L k43

Kahwaji & 1%, @ EAEREGNIZ 9 2 BUBIERIEIC X 2 B % EYWERBL Y R 7 & 3
T D=0 DB TN 21T > T2 RE L OV IVIG 12 X 2 BUEERE % £hE L 7= HLA &
TERERI S 1Z ABOI SER] 170 #l (RIT #E) & BUR/ERRE 2 FEhi L 727> 72 ABO & iE
#1191 1 (non-RIT Bf) Zxtge s L7z, ABOIJERIIZ 26 BITHY . 95 6 BT HLA J&
TEBI T - 7=, AT, HLA BAEERFIT IVIG Z 1 » A2 2 H& 54 5/, 1g/body
Z 1Al . ABOIER] CRAE 3 AT IZ 1g/body % 1 [Al##7E L7-, e amifl&lix. Tac.
MMF, PDN. #T IL-2 ZFEREHEEZ H 7o, RIT # 65 5l (38%) T T-cell FCXM [5Gk
DR ST, HLARIEIER] CF — & 2 AF T & 7= 142 ffilHh 92 ] (65%) T DSA DAf
TENfEFR S 4L, Class | 2 OY Class 11 51 54 f31], Class | Bt 21 5. Class I Btk 17 #1 ©
o 7-, Luminex %12 X % DSA & (MFI>10,000) 23R S U-SEfFlE 21 Bl Th
o7z, WP RAEIL, RIT #F 47.5 (#PH : 36~57) i%. non-RIT & 53 (&#iPH : 42-63) &%,
EERIRE P IX, 2T 4035 B (#iPH : 283~653 H), 598 H (#ilH : 368~819
H) THo7-, RIT BED 93 f5l (54.7%) % PRA>80% T - 72723, non-RIT Tix AN
PRA=80%TdH » 7=,

ATFFRIT, RIT B 97.1% (165 #1) . non-RIT A% 96.3% (183 #5l) T&H Y (p=0.70), 4
FERIL, 90.6% (154 ). 89.0% (170 f5l) TH »7= (p=0.62), FEASISIT. RIT Bf 47
B (27.7%. AMR : 26 5, MiRPEEERIS @ 14 Fl, AMR+HIFEMEEREEOS - 7 1), 36
B (18.9%. 9 b 31 BlITMIpMEIEM L) THIE L7z (p=0.05), FEMELISHEIE TO
EEHIEIE. RIT Ei‘f)‘i%%lﬁ?’ﬁ 143 H. non-RIT B3 BHith 281 HTH Y . RIT BECTHE

(B> 72 (p=0.03), HLZS & V28 SR AT DGR . ARSEE B3R YL i 36 B R |2 R
’Eméiﬁﬁ‘oﬁo it\ PRA. BERHIM., ARG OV b Y E 5 8L 3R 0 B8 R
T EE R b Rhhole,

RIT #f 88 5l (51.8%) T 163 {4, non-RIT #f 103 {5 (53.9%) T 208 {4 D YL 3 fife 72
4 (p=0.68) . itk 3 » ALLNDH BN b %> 7o, JETHNE RIT # 5 65, non-RIT
BETHIChoTe, YEIC L DT, WL BICH 26 TH D . M MERGE I K
THMIMIEIZ L DT 2 6] (KRELHF), 27 > UF AT AREICL DT LA (RITFE) .
707 b3y AEMEIZ X AT 16] (non-RIT #%) Toh-7-, Non-RIT BED 1§ T
EB 7 A /L AfEMED R ME PTLD ORBLAERE S iz, ABta BT 5 8B 7R ERYYE I
RIT & 39 %5l (23%) < 511, non-RIT Bf 49 f5l (26%) T 67 R S iz, amrmé
BISHREE L, 10 . 24 £ & non-RIT BECAHEICHE < (p=0.04) . E MR B YL E O 7 Bl
%T“i 5, 0fF& RITHETHEICHE2 -7 (p=0.03), TOM, BHEX. IRE. M

REVHER ST, MEMEKRYE X, RIT #£ 59 5] (34.7%). non-RIT #f 75 il (39.1%)
THBL (p=0.27) L., EYIEDF TR O FEHBEN ® o 72, 7o, MEMEEYYE D 50%
IXIRBIEGIE T o 7o, U A NV APREGLAE X, RIT # 37 5] (21.8%). non-RIT H#f 48 fi

(25.1%) THHLL7= (p=0.45), CMV MiEiL 17 5l (10.0%). 29 f5 (15.2%) THEH L

(p=0.14), BK 7 A /L A I JEIL 18 5l (10.6%). 11 f5 (5.8%) THEL L 7= (p=0.09), v
ANV ZPERYED 5 HEER S OIL non-RIT BECHRIBENE -T2, BRIFLEK R C
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BUFRICEE T 2 B E R OV BV E B X R B L e o Te, AT v 7 m B %
H L7 CMV MIESEFI D 5 B CMV JEYSSE 2 F8 L L 72 fE 6%, 17 61 (10%) . 22 1 (22%)
Enon-RITEETHEIZE -T2 (p=0.01), F7=. MHBIREMDO CMV HEEZ BB L 7 E
B, RITBEAS L6, non-RITBENS 13 I CTH 7=, RITEH TR LENST20 A L ARG
JEIX, BK VA L AICE Db D TH 72, BK 7 A /L ABBBIEICE - 72 iERFIX, RIT B
25 2 B, non-RIT BEA LI THY ., BK VAV AMIED 1 Flid, 1RFEN AL THIEL
7o BEEVERYEIX, & 10 B (5.9%., 5.2%) THIH L7 (p=0.46), FEIBIRFHIITIBM%
6 » AU b %< IRIBIEYE & DFED v ¥ ZIE D5 BUEE RN & - 72,

11. Amante AJ, Ejercito R. Management of highly sensitized patients: capitol medical center
experience. Transplant Proc. 2008; 40(7): 2274-2280, % "L iik-44

Amante & ld, BURVERIE 21T o 7o & AEBR B B RUE 51 O ARG 1% O Riis & 3G9 5 72
. IR 21T > 72, $L HLA-PRA &if (PRA>10%) Z# R~ L7- 33 flz%kf5 & L
Too WURAENRIEIZ. PRA 2% 10~30%DJERFIT xf LAIERME 5. PRA 2% 31~40% D JiE
B CARIEHIVIG 5. PRA M>40% D JiE 5l TAIE+IVIG +IMAEAHL A FEh L7, AFIT
375mg/m* % 1 [8] (PRA 73 10~30%DJEHI D 3 fild ) i 3 BElEkE (1 MERE) L
7o SEEMHIFNIL, Tac, PDN, MMF (—#5T ATG XixF v "2 & 0fH) Mz,
AL 41,8211 ik (HEPH @ 24~61 %) Tdh o 7=, PRA>30%DERIL 27 B (82%)
Thh., 925 6H#ILPRASTON TH -7,

BB I L0 PRA ME R L72JERIE 31 Bl ©, &6l TERBMEZIT Lz, 2P,
B D 2 Gl o BLUEAER LS O PRA X 84.9% % (1 99.7% CTH v | 1 BlIXBHEZ A 9 5 IiE
B, b o 140 10 BA2 B2 5 MEE AT 2R CTh o 7o, AREE SR OFYE) PRA
Z s U= F5 5. Class | (358 : 22.543.3/#% 5% : 13.242, p=0.01) K " Class Il

(47.3£5.4/24.8+3.9, p=0.01) & HITHEGH O PRAHIZABICIK T Lz, AHEE
% (R) UIIAI+IVIG+IHEAZHGE NN (RIP) O PRA L ~UL % il L 7= 45 5. Class
I (R:13.24#2/RIP : 5.6+1.2, p=0.01) K (X Class Il (R : 24.843.9/RIP : 10.3¥1.9, p=0.01)
EBIZRIPRICBWTAHERIK TAA LT, PUE/ERIERTE RIP £ O] PRA E%
e U7=fE 5L, Class | (IS /ERIERT : 22.5+3.3/RIP % : 5.6+1.2, p=0.01) K% O* Class Il

(WL A EREIERT - 47.325.4/RIP % : 10.3£1.9, p=0.01) & &I RIP # D) PRA A A
BIET L, Bl 6 » AROBAEFRLOEFFIL 100%TH 72, Bl 2 » A%IC
1 Bl CHMES OFT AR S L7,

B 6 » A%IZBK A L ARYIEN 3 BN HBLL 7=,

12. Rostaing L, Maggioni S, Hecht C, et al. Efficacy and safety of tandem hemodialysis and
immunoadsorption to desensitize kKidney transplant candidates. Exp Clin Transplant. 2015;

13 Suppl 1: 165-169, &% LA k45

Rostaing © 1%, BHFFEEIE G112 %9~ 5 Mg N L OV 1A DA 0 K OV 2 % R4l 9
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% 728 O FRIENT 24T - 72, ABOI 1T HLAI AR BB IEF 20 ] (ABOI : 14 i,
ABOi+HLAI : 6 fl) Zxl& L Uiz, 26 CARIE+MBELZH+IA |2 K D PURAERE % Fi
L 72, ABOi+HLAI FEFIZIX IVIG ZiEBM#g 5 L, DSA L2 LY 1A OREEEZZEE
L7= (MFI>10000 : 9 [A], MFI<10000 : 6 [[), A% (L, ABOIi fEHI T 375 mg/m’ % Bl
30 HATIC 1 [\, ABOi+HLAI JE ] T 375 mg/m? Z & 4# 30 HETE 15 H AT 2 BFE L 72,
REMHE AL, Tac, PDN, MMF & HW/=, BB 2 2L ETHh o 72,

AEAFHIL 100%, AHFERIZ 0% TH o7, 2B CHRMEBEREME o7, 1HIX, B 1
HZICBME MAREZFEIE L, BEBRMOICE-72, b9 1A%, B2 HZICEME
MARSEZFBL L FIFIC LV EE L7223, BAE 10 B # I AR i kEE (i
Do EORMERMER ML) ARBL L7, BAEBRORR. SPEIRE/ M E PR RO 23 iR
S (HUA B MIERRHRAGIE 4 (520 F) . BRI L0 BHE/E M 2B 722, thx lZF
BERENNEAL L, Al 15 » ARICEBNT 2 B L=, 26l CHAME 10 H# & BHE 15 BZICA
PR MEE M SOS 2 R B L7228, JRIEIC L D [RIE L7z, 1 6 CBHE 10 H &I 2R/
MmAAVEEMEE 2B L, REELFDIREIC IV EE L,

13. 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, % #=fit ik
-46

Vo HIE. @IEEIE BN k3 2 DU VERIE O A 0 K OB % B 2 dF i3 2 7= o
% TARAIENT 21T > 7=, DSA Btk (PRA>80%) JEFID 5 5 IVIG+ AHKIZ X 2 Bl &R
W% FEffi L7 207 B (AERE FEAE 56 B/ B B A 151 () A xt5 & Lo, ARIKIL, ¥
IVIG #5-H % dayl & L. 1g/body % dayl5 |C 1 [HI#7E L 7=, EHEBMRE X 30£17 »
HTohol,

R 2 AT L7 IEBE 146 B (EAKERBAH - 45 5] (80%) . MR 4H - 101 5] (67%))
Tholz, BRMEAITCE /eno7c 61 B0 5 6. 44 5l (72%) X, BHEEZGT 5
JEG] T o 7=, BhE 48 » A% OAELFFIL, AEREBRIEG 100%, #RE BAEE B 95% T
bolo, BiE 48 » A% DA/ R, AEREBEIEG] 95%. #REBHEIER] 87.5% Th -
7o DMEEAESOS T 42 B (29%) THBLL 7=, 32 23 Cad B AMR, 10 fi43 C4d &
PESPEM AR ERESOS Th o 72, 1161 (8%) THAHEFEM & 72 v | 8 BiliX Bk G
kDM, DB ENIIAMRICEDZ bDOTH - T,

BRERATHI CHFINIT Lz, 9 b LHNTHEMISIZ LD BEME & 72 > T2 fEH] Th - 72,
F BHEIT L o7 61805 B, 2HMREE Lz, BELEZAEFLRIL, BE
WCHRE SNTEEREFAK T T,

14. 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 &% f Lik-47

Huh & (3, @A RRE B 6 9~ 2 B AERR 1512 & 2 B o 2 5F Al 2 720 D & 7 1
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HIFRER & 1T > 72, CDCXM X% FCXM 51 3 1E DSA B5tE D AR & B il e 1] 86 141 4 it 42
& L7-, DSA X, ELISA ¥ (50.8%) XX Luminex % (47.7%) & XV #Es8 L7=, ELISA
1% T Lambda Antigen Tray (233 1F % W Y6 A3 positive control fE 0 20% % 8 % 7= 454 .
Y GTI Quick ID (28 1) % W ¢ A3 negative control 5D 2 f%Td - 7= & % DSA Btk &
L7z, Luminex £ TiX, MFI>1,000 % DSA B & L7z, BUE/E#RIEE LT, &6 CMmiE
A ATV, 5161 (59.3%) TIVIG ZiBM L7, A3E1% 58 B (67.4%) (2 18] (41 1,
47.4%) X% 2 [\ (17 B, 19.8%) FhiE L7- (5 =& OHE G REHIARE) . S0 Bl A,
Tac, I =27 =/ L— k., PSL, $i CD25 fit{k, ATG Xix OKT-3 & v 7=, FH4EfnIX
43.3+11.6 5%, BBRHART b geflix 7445 B (#PH : 9~3529 H) Th o1z,

CDCXM [5G4 13 31 5l (36%). CDCXM 272> FCXM [543 47 ] (53.5%) T -
72, DSA1Z 33 f] (50.8%) TS, D5 H 74 (8.1%) 1L CDCXM K T¥ FCXM
WP bR TH o7, 86 BT 1l (1.2%) 2SFEHEIEE K OV 1] o> Fa A S b BE A IR 2 A
4% PRA &ifl (DSA [2tE) OIERIToh -7,

1AEAERIT 97.7%, 3HEAERIT3.8%TH -7z, 3HELEFRITBU TH -z, Atk
fEHESOGE 18 i) (20.9%) THILL., St ERERIGE2 8 # (9.3%). & AMR
22 5 (2.3%) . AMERIaMEIE R ROS+AME AMR 28 2 Bl (2.3%) . & FT R O AN 6

(7.0%) T o7z, 15 FHITEHEIC LV [EE Uic, SR SS O 38 BLREH o Jufi 1,
15.5 H (iPH : 3~3529 H) Th o7, HMISEFHBLL R TIEFOFIE 1L, BHE
1 4F1% T 80.8%. 314 T 76.0% Th »7-, VMRS ZRBL L 72 18 il & FELL 72>
72 68 il THERT S & DSA (JEfad v 83.3% /M7 L 43.4% ., p=0.013) KT PRAII

(43.3134.4 | 14.0£28.6, p=0.002) 23 PEEME SR & FEBL L 72 Ef CTHEIZE > T2,
CDCXM [5G & U CDCXM [ 72> FCXM B M K 2 A SUSHBLRICH B EIT A
7o 7=, T-cell CDCXM [5MEHB 1 B-cell CDCXM [GEM & bk U €, $EHE SO & R 5L
L CWARVIER OEIA N AEIZE < (p=0.045) . DSA BEYEFIIZEHB VT DSA BEPEE] &
bl U CRBR IS 8 20 o 72 (p=0.015) , % 7= . B4l 12 » A 1% © F-¥) eGFR i (mL/min/1.73m?)
I, CDCXM B4 (58.0£16.0) 2% FCXM BB (69.9+£15.9) (2~ THREICK 2 - 72

(p=0.010), [FI4£1C. DSA Btk (62.0+14.0) (% DSA [atifs| (77.5+18.5) ([ZHE_TH
BEAAK o7z (p=0.006), 4 5] (4.7%) TRMEEFEM S 20 | HEHESIZ & 2 B 3 6,
BK 7 A /L ABEIC L B BEH 1 B Tdh - 72, DSA BGIEFIIC IS T 2 BEMERILE WEIMICH
S 727 (p=0.083) ., CDCXM [5EE] & T8 CDCXM [ A>> FCXM Bl 36 1) 5 BE#f R
WCHE I A B R o 72 (p=0.912),

PRMAEIZ & 0 1 BN BT Lie, JEYWEIX 13 1 (15.1%) (¥ BLL., CMV % 3 4,
BK U A /L ARIE 2 fi], gk 341, /K0 341, w2 Bl Ch o7z, Zrds, ARF, IVIG,
AU 7 a—F VHURIZBE U7 YB3 8L L 2o 1o SVRHRIR 2 29 5 i A% 4

(4.7%) \ZHRH LT,

15. 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 pilot study. Transplantation. 2010; 89(11): 1403-1410, %A xiit-48
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Loupy & 1&. mUEAEIEBIZ X3 2 BUEAERIEIC X 2 BRB B R 2 3 5 72 D
% RN 21T o 72, ABO MLk 35 & ik B B4l & AT L 7= 806 51> 5 . DSA itk
Toho7lo54 4] (6.7%) Zxtg s Ui, BEIERIEL LT IVIG &5 o 2% L 72 36
% Group 1. IVIG+ AR+ A H# % Fhigi L 7= 18 Bl % Group2 & L7, AR, FAlE L
T 375mg/m? Z B4l 4 H#%1C 1 [E#E L, CD19 BiEfia%ic L v Al 21 B % UAREICE
MU7=, saEmilAliL, CyA XX Tac, MMF, PDN, ATG X% BXM % i\ 7=, DSA i
Luminex 7512 L Y 78 L. MFI>300 % DSA 5Pt L L7, “#aiE Group 1 7% 4612 7%,
Group 2 7% 45+12 5%, “FHLEBAHIRIIZ £ £ 4 35.4417 H & 19.549.3 H Tdh - 7=, Class |
X Class Il MFImax 1%, Peak ¥ Group 1 7% 8747779, Group 2 7% 8837+1198, 4
e 23 Z 2 53144807 & 515041477 TH - 7=,

1 Bldi= 0 OARERFER G &1L 10002400mg ThH - 7=, HEES £ TOFEEH %z
5.1+3.8 H, 2 M H& 5 £ TOH HEE 25.2¢13.4 H TH - 7=, BHEEIZ XM Bt
Class | 28 15 f5] (41.7%). Class Il 23 7 5l (38.9%) (ZHEi® 41, DSA Fﬁﬁﬁ%ﬁaméﬂf:
JEFIEL, Class | 75 26 51/27 5] (96.2%) . Class Il 25 14 $1/14 ] (100%) T -7z,

A 3 » A% D1 eGFR fE (mL/min/1.73m?) 1%, Group | 7% 47.5+15.7. Group Il 7%
63.9215.8 TH Y (p=0.001), i 1 E£%DFH eGFR fHIX, TN Zh 43.1£16.2
53.8+15.6 T&H > 7= (p=0.04),

B 1 4E% O E AR HFRIL. Group | 23 0.30+0.34g/L. Group Il 7% 0.10+0.08g/L T&
-7 (p=0.05), &M AMR X 10 ] (7 1, 3 41) (2B L7, Group | & 7 Hlix R 8,
38, 58, 60, 108, 235 & 1* 1,055 H&IZFBL L. Group Il @ 3 {5 TIXf4H 8, 61 K& TF 183
HICHBL L=, 661 (Group|l: 4%, Group Il : 2 ffil) TRAEEFEMREE 2D, BHEMD
SEB KON 4 FRITHE LT BRI X DEEMIL 4 4] (Group | : 341, Group Il :
16, BhARMARGEC X D BEHE 1 6] (Group 1), H CfaEMERED I L 55 1 41

(GroupIl) ThHo7-, B3 » ARKICE LIZERORR, C4d Aa 7, IFITAZa7T
K OB HE B R BRIRIE O FIA 1. Group 11 & EEiE L C Group | TEIVMEMIZH - 7=, 181
AMR FEHLH (X, BHE 3 » A% (Group | 23 8 451/30 5] (27%) . Group 11 23 0 f5i/15 5] (0%) .
p=0.02) K OVBHE 1 1% (24 12 611/29 4] (41.3%) & 2 #il/14 %1 (13.3%). p=0.03)
EHIZ Group | THEICEN- -, EAEGEMEDO AMR BELEIX, B3 » A% (Group |
23 13 $/30 # (43.3%) . Group Il 23 1 f3]/15 3] (6.6%). p=0.04) K Ui 1 F#% (i
13 51/29 ] (44.8%) & 1 41/14 5] (7.1%) . p=0.02) & {2 Group | IZB W THEIZ

moTo, B 3 » HIZ DSA DR S L7 EHT X, Group | 25 22 151/26 1] (84.6%) . Group
I 23 5 /12 f5l (41.7%) To& Y (p<0.01). BAE 1 % D DSA BEFNIL., T Zi 21
%1128 15l (75%) & 4 f5il/14 ] (28.5%) ToH - 7= (p<0.01), B4E 3 » H % @ Class II MFImax
I% Group Il (354%315) & [T Group | (2269+569) TH EIZm < (p=0.02), BiH 1 4F
BIZBWTH Group | TEIWMEAIIZ & - 7= (29184533 & 299+168, p=0.06), i 3 » H
B OBAE 1 % @ Class | MFImax {1, i Group & HIZE T A LN -T2, BliH
DD EHE 1 4R F T2 MFImax fE2MK N L72JEF1IX, Group | T 44+13%., Group Il T
80+8% T - 7= (p=0.02),
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FELCAHTA Group 1 B3> Tdh > 7=, Group | @ 1 FlITHUMIEIC K DFEL, Group Il D
1B, RIS L KIS X BT Th -7, BEARRYEIX 29 1 (54%)
2 32 3 BL L. W Group IZBF 2 RBIRIZEITA LN D o7, U A VL AEEYLE X
8 HICHFELL . CMV YL 3 i, BK 7 A /L ABE 36, BIEZ LD\ BK 7 A /L AL
JE 2B CTh o7, MBEMERYIEIX 24 FRBI L, BERBER 13/F, MEMEME7MH (95
LI CREEDR. &9 LIETH Y =R E20FR) . MEMERIBZ 2 14, AR 2 TH
ol BUMEMEY 5 v 7136 61 (11%) TEEL. 95 4 i AMR OERIKFT A28 fifg 78
ENEZENLARIEEET AMRIBREIT > THIEGI T - 72, BRI, BAEL 6 »
HELLNDS 3 il BoAl 2 4408 1l 2 BIRAE 2 R LI CTH o7z, 1Bl CHESim%
HEL U=, AREIZ L 0 IR LT,

16. 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, %A%
i5£-49

Jung 5 1F . ERAEE B 5 2 BUBERIEIC X 2 B AR 2 RE 5 720 D 1% R
BIRENT 21T - 72, EERBBMZ 1T L7z 33 B2 x5 & L, PRA=50%, HLA I A~ v
FH 4 SOLLE, ABOIEFI O W1 DLl BIZEEE 92 22 ] (66.7%) &1 U A7
BEE L7, BUEIERRIEIL, IVIGHAZE + MRS A &8 CEM L, AKX, ABOI
FEGIO2F (9 ) KROANA Y A7 FEO—EHICHE L (F5RH, E5ER, K58
A, SEMmEIANE, By =2 —U HEA] (calcineurin inhibitor, CNI) . U5 BT
K PSL, ATG X% BXM % iV 7=, DSA i Luminex #:12 X 0 78 L 7=, 4E sl 38.8+10.5
%y BB 12.8711.7 » A TH - 7=, 12 15 PRAZE0% TH - 72,

1 B CRAEBHERE DBIEA RO iz, ABOIJEMOBHE 1. 6 LN 12 » A% DY
eGFR fi (mL/min/1.73m?%) (%, Z#F# 79.2+38.1, 67.8+20.9. 62.1+27.4 THh v . FHil
AL ABO MEALE A BB L Rk CTH o7, ~NA VAZEEOBE 1, 6 KN 12 » A
% D4 eGFR fE (mL/min/1.73m?) 1%, Z 4L F 4 85.4430.3, 68.7+16.8, 63.2422.5 TH
ST, BMEBHSEEREE UXBHAERE OBV AN ST 5 B TR AR & I L 725
SVERMIE SEAE S 1B, SRS 4 Bl CHER S Tz, AN —F — T A Atk
e SOS I 2 B, R—F—F A AN AMR 28 2 Bl CHERR & ui=, EEZR AN AMR X 2
BICTHBL L, 1 6% PRA I1>50%DSEH TRBAE 17 » A%ICHEBLL. b 9 141X ABOI
FEBI CTRAE 3 M ZICRBL Lz, 261& HIRFEIC K BIZEEERICH > 7225, 12
PEIEENME AMR & F8 Bl L B4 & BEf & 72 o 72,

CMV J&HLE, CNI P, BK 7 A L A MLE XA 1 FICHBL L7,

17. 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, % #Lf# Li-50
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Scemla & 13, A A5 U= B RAEIEGN 6+ 2 RYERILY 2 7 25 li+ 57200
% I RBIRNT 21T - T2, DUBENR1E X AMR DR L L TR A # 5 L 7= 38 f5] (A48
BE) KON DSA BtEEEAZ A LAKZ B E Liah~ 7= 26 il (Control ) Zxt& & L,
Fo. RERE3BHID S B B DSA BB D D BUBAERIE ICARIE 2 5 L 2IE L 22
Bl AMR DR & L TG LIJERNL 16 Bl Th o 7o, BUBA/FRIEIX, IVIGHAIE + I
HEAZH 2 ML B . ARFEIE, 375mg/m? & 1 WIS 1 [EF > CD19 Btk #i% A 5/mm?
K & 720 £ CTEE L, FHHERGEEKIL, 14407 B TH - 7=, SEMANL, Tac i
CyA. MMF, PDN, BXM XX ATG % H 7=, DSA I Luminex %2 X 0 #Es8 L 7=,

R, AR 44+10.8 7%, Control Bf 47.1+10.8 5% CTH 0 . BEFRMIZ, 764345 H |
10374491 H CTh o 7=, BREBMEGIL, 21 Eh 34 ] (89.5%), 26 il (100%) TH Y
BAERTO HLA S kB G 13, 64%., 59% Th - 7,

BRE BAEE B D A2 1T 87.5% ThH V. AFEREIT 89.5% (34 f5l) . Control #iX 84.6%

(22 ) Thot-, 8FNBMBFEME 720 56 5 FITAMEEMSSICER L7z FEi
Tholz, MEIZBIT 22 U /NERE L O R EREILFE Th o 72, K CD19 5k
HIRE BT AR JER 512 (AR VEIRRE & 72 0 | SBIF I TIRFIC I W T H AR HEE~[E1E L 72
o7z (5.9x14/uL), F7-, ARIIIKMIM CDA B Mlas ~F B Lo 7=, Mk 1gG A
FEREMMICE O TS ICEEFHEANTH 72, B 3 » AR O MmE S L7
F = UEIE, RRYEIER BB (143£59umol/L) & b~ CURYLE S B (118+39umol/L)
THREIZK 2 o7 (p=0.04), B 12 » A HZIZEB W T b [RIERICEGE T BLH] CH B IZIK
oo (GEELE - 118+41umol/L, FEFEELE] : 149+57umol/L, p=0.02), 5 # s 13 ek Ge
FERBLGE] 16 B (41%) . JEYEIER BB 8 B (32%) ICHRBLLZN, ABEATALNR
Mo T,

AHRE 21 61 (53.8%) . Control £ 18 5] (72%) o - 39 {51 T 84 D EYLIENFEH L 7=,
WEEIZ ST DA NE, A LA EEMEEYE ORBLRIZETRED LT, WTho
FEIZ BT b M B PR E R BN MBI IZ & o 7= (RZERE 18 1], Control £ 15 i),
A B MRS E C U, Bl e, REEIEGE, MR ORBRNE N oo, U A L APEYLE
X, WHEE I 4 BITODRERIZHE L, BK VA /L AFIEILS FITHRI L, B AT
&K A VA (hepatitis B virus, HBV) XX C BIfiF % 7 A /L A (hepatitis C virus, HCV) IZ
B3 2 B AR IR XX 7 A L AW A EBARIEER D D hr o To, B MR E X, AR
361 (7.9%). Control £ 2 5l (7.7%) THRIL., FELALEN =2 —FL AT 4 ZAEYLE

(AFERE 3 5], Control # 1 ) Tho7o, <L, RI ATV AL ZAVLT 7 A RF
P =M XD TP EEFIELEBORBELTH o7, BEBTRLKOAREER 5O HEIZ
DV TEGLEFR BL & O BIEMEIIFR O b o 7o,

4 BB RICFE T U, 3 Bl E (MR . Il 28 J OVIRUIE 28 4% 1 ) 12 &
LI TH o T, FEYYELIA O A GHEIL 27 # OKR3EEE 17 . Control £ 10 f#1]) THH
L7c. FINICBEHET 26 0HED 21 f], TEERZSRREED 9, EMEES 46 THY |
WTND 2 B ORBBRICHEBEE T AL ) o 7o, REEED 2 $] T HHVS HEHRIZE A
L7z AR HERHEL L 7,
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3) JEFIHRE
1. Munoz AS, Rioveros AA, Cabanayan-Casasola CB, et al. Rituximab in highly sensitized
kidney transplant recipients. Transplant Proc. 2008; 40(7): 2218-2221 %At iik-51

PRA>30%CTdh 0, LRI 3 EILL L, XL XM GBI O & 25 7 il % %5 & U 7= JE 5 #
H, TR LIS 17T BT o Tn, AIK 375 mg/m® 2B 1 HETIC 1 EIEE L, SsE S
AliE, Tac X% CyA, MMF X33 a7 =/ — AT FU A PDN, 7 LAY X<
ZH Wz, AREFNE 2 BIOBFEZ A L. BHiAT PRA {EIX Class | 82%, Class 11 100%
Toh oo, BhERT DSA IXEMETH Y XM GRS > 72, 2tk AMR O BLUIFR O
bpinote, KEOEEN HEZICRIENITRD b3, RBIFF er E)
OB T,

2. Biglarnia AR, Nilsson B, Nilsson Ekdahl K, et al. Desensitization with antigen-specific
immunoadsorption interferes with complement in ABO-incompatible kidney transplantation.
Transplantation. 2012; 93(1): 87-92, &% fit Lik-52

ABOI BAHESEF] 19 B 256t G2 & U7 SEFI . 19 il 3 51125 PRAS0%LL o> HLA [
Bl (XM ZEME) Th o7z, IA+IIERHIRIE+IVIG 12 X 5 Bl ERiEZ fifT L, A
$ (3 375mg/m® & A 30 HATIC 1 [EIEFE L 7=, S mfl#liL, Tac, MMF, PSL, BXM
W, I 19~69m Th o 7o CUNEBIEARD]), BlE IR+ defE 40 » H
Hific B W T, EFEREOEERITLE HIT 100% TH - 7=, HLA BiEFIo 36z, B
MSIEFR D b oo Tz,

3. Pradhan M, Raffaelli RM, Lind C, et al. Successful deceased donor renal transplant in a
sensitized pediatric recipient with the use of plasmapheresis. Pediatr Transplant. 2008;
12(6): 711-716. %Lk Liit-53

ERERRE B AEE B 1 1 (11 5%) Z %8 & L EpImE, mAEQHiEiE+IVIG I Xk 5
Jd R VR 15 2 i AT L. AKER (1% 375mg/m® % Tk B l\ﬂ‘—ﬁ%ﬁéqﬂ@%’?*ﬁ 4 7 AR 1 EFE
L7, Ml AL, Tac, MMF, MP, ATG # 7o, ARREFIIL, BHEE K OVl
M % A9 2 @mBARER Th - 7o h3 . PUBMEREIC L BAEE PRA0%, FCXM [
e BB A ST Lo, BR%. HLHLA UM O EFIIERO Sz, 17 »
A#OR S CEEEIZEY TH Y, SMEHEEKE LD DR T,

T, 2FLELTHAT —F 2R,

SOk | W E JLIEAE - A K ik ra<elun

&5 Earesihil A - &

54 CDCXM [& PSL, Tac. MMF % | Bfi 1 » ARl | B 6L BRICZ LT F= | hrea sy —i
s N B 10 BRi2o#H [ 12 375 mgm? | VEO EARBD LN | O THREOBEEEL %
HLAFCXM | 5 L 7=, DFPP % 4 | % 1 [a#iE, T, AR EITo N, HE | Bz,

Bk ok | mEiTL,. 0% M S DO IRBEIIR D Hh
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WIG 25 L7, ®&
ME AT MP, BXM
5 L, BXM 13 4)
m5 4 BRICH[F
BHES L,

ol B 4 » A#IC
BWTH, 7 LT F=1fH
ZLZELTHEY, DSA &
b L3, BN DFPP
PEL Lotz

55

MFI >
1500 @
DSA f#1E
T T,
7 B % Al
(g% 6
EINEI =
X 2EH)
#iTo72 1
il

BB KOS 2 H
%Iz ATG &5 L
Too SRIEEH BT
Tac XA T v A K
b LT,

B 5 HZIZ
375 mg/m? % 1
[E

A% BUARMI O A5 72
WHL R — B AR 5
Nz o AREEBEM
BhHE L, mMER#REIT-
T AR OV HE AT HA T
PLHLA FLIR OB 13 %h
B pino =03, RS B
KL 0.5%K T 12 I8
L7z, BHE 2 WIS D
o i M OB S BI3E 2388 |
AMR g 7=, HLA T
IR E 5 BB
X0 B 4EB I
TV, HLA HUiR M s
LR F0 1B
Jied 1 I A JHF i T %%
H L. IVIG, Iz #,

N = I AVNS S i /= T
L=, Bliglzz v 7F =
<1mg/dL £ CHE L7,

A 1038 # I EE Hi HLA
PUAD R B, B, IF
i 2 M A P
IN = T oy Wi s IV
V27 RO TR
LTz, = D% b Prikfln
ERAHZ LT -T2,
AMR (IR BET, B 4
FERITE VTS B, I
HIZIEF 2 #eEE R b2
BHAEFL T,

B 1 R DRI H
Ji i K O 4% &
i, AbE L7z,

56

AHG-CDC
X (B8
FCXM iz
L0
&OH &
nain X
ix

PRAB0% LA
b ik
TESE 51 7 51

T M T A2 o 05 A2 4 K
W IVIG (100 mg/kg)
ARG Lo, mEMm
Hl B X BN 14 H
Bi7ZM 5 Tac, MMF,
PDN ##& 5 L7z, &
AE L LT BXM
B E R OBHE 4
Hzlc& b LT,

76 FI TR
W 14 A AT
375 mg/m? % &
.

XM BPETdH - 72 6 FiliE,
T IR L U I R VR IR 15 1T
X XM Lo T
7~ B AT PRAZ80% T &
o7 1 #lb, PRA LL
TR T LTz, F s s
WM 33.245.4 » Az W
TLOAMEEMES TR 5
nNTELI., AFEE, AN
13412 100%TH - 7=,

RILOEHIZ L 5 FEI
TERIZRO &
S 7, 1 B TR
QL H I 2 78D 72 23 |
HFEMcLomEEL
77o 2 1 TR BRI Y
SE. 1 T MO iE %
BTN, wWInd
oy hr—/LA[RET
bol-, B 12 » A
%12 BK 7 A LA 0L
JEx 1 I TR
M. B B R HE T
BT, vA LR
ML¥E 1% Tac DA I
LV=ay ha—)Lr
ETdH > 7, CMV Jik
YIE X 26 TR O 5
TR,

57

=~

iy

- %ﬁ%ﬂ*%%

S R
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PRA
Th-oT,
PRA ¥
B 7
S
3%, 77

BAE 3 B A2 5 Tac,
MMF @ £ 5. % Bf b,
BAEEELT, B
fit% 3 A, ATG %
®hH L,

A5 T B A A
H 12 600 mg

(375mg/m?)
R E,

7~12 5 A%EERIZEB W
T.&f TEBREZIERIC
o TV B, S s
IEBAE 7 B2 16 B
13 HBRICLBIED DT,

JEAAT B A, TR
BAE. PR AR O K
YIE IXF8 8 b 7
ofz, B 4 5 Atk
W21 TR T AL
XA E YR 7
N, TALAKRTIU v
BlokvmEIE LKL,
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DZS | R

51% T &
> 7,

58 B AEAE | IVIG Z 20, 7L A | BHERTO IVIG | AA 1B OLEKEE L8 | BiAIT-7= 14 fi

11 17 1 VAT XEE 7Y | O 2 BESD | FIFSHTEBE2~3 5 A | IZBWT, CMV EYL
A= TR BEARFEL | BIC1g/FE%Z 1 | %1 CD19 BHEMsto | X 5o
LT G, sl | BFEE, (46 | BHIEZROIN, EVD3 | =, 2oy A1
gk L LT Tac, WXt L TR | PHTRMEZ MR LTz, | AKYEIL, B 4
MMF, PDN ## 5 L | &%, 8 #ic B HBIZ 2 BITRD
72 *F L C M & E sz, 1 fliX EBV

WET 1 [ KO BKV &Y% 3

. 6 Bl IEHE W, b o 1l B19

KIS EH BB B TH o, W

T 1~2 [HB nHLPLv A ZAHl O

) Behizk, 2~3 %
A%iIcizEEl L
7=

59 EERER | IAZ2~100E{TL | BA H 2 375 | B EMEKISIE 3 FIT, % —

W& MAT | 72 BAKEL LT | mg/m22#iE, | hZhBM 8 Bk, 10 H
L7 PRA | ALG ## 5 L7=, % %, 14 BRICEO LN
&l O & | EEHEE T Tac X DN THRHIRRIC LD [
EAEEER] 7 | 12 CyA. MMF, MP "L,

B (772 | &5 L=,

| kY7 2

Z 1 B E

&34, 7

F 2N

w2, 7

7 A 1IN

=i 2 151

60 Bk B & R | Tac,MMF,MP,IL-2R | 375 mg/m*% 1 | 1 Fl H i34 3 A& &8 —
EAT o 72 | FilkE &S LT, [\l BMRTOMm | B#%o4ER CaMEERK
XM B HE D FERZHIZ LD | IEERD, AMR O L%
2 fl CDCXM 2 [& | iz L TWial= o s

PZ o 7ol | X VIR LT, T Dfh

BITFR I, o, ERERE A 2 mIEEL
L. WTihLd MP TihE
L. B 27 » H #%E I
BT B R IT ER
THoi,
2 BIBEIX, B 13 HE K
W\, 24 HEOAEMm TAME
MO SO &2 RO T2 23, Al
HTHY ., MPIZ kB 1EW
TlEE L7z, & D% iEH X
e DOFEBUT L, BE 21
B F % W TR A B R B
IFIER Th o7,

61 FCXM 5 | IVIG % 28], 7 L & | 1o/l % Bl | BURIEREZ1T > 72 16 6 —

PEF 16 5] | Y X~ T B AYE | @ 2 EO IVIG | | 6 T XM & (MCS
ELTHE, i | #50MIC 2| <50 o, BV DS
HHEE1T Tac, MMF, | [E1ER7E, H o 5 fliE MCS 723 78 7>
PDN ## 5 L7, 5192 THH, Zhbd2
BETIXAMR Z 5 H L 2 »
o7, Y O 5 FlX MCS
N 242 7875 267 THY L
noonHH 36 TAMR &
Wol-, 1 E£4EFFRZ
100%. A#&#FiX 94%ThH

27,

62 HBs T & | IVIG. I A& #i | FEMI R R AR A | 4B LB CAMEIERIEOS | A6 TR RE R A
B £ K | BXM 2 Xk % Ak EROLNIBFICEIVE | O LR ERDLNAR
— b & | . Tac. MMF, CS HLi, Mo Toh, &fT
v v v |k DRk HBclgG o &t fb A3
= v h O | ZE{T L7, Wb,
BB 451
o2 B
DSA Bk,

63 CDCXM [ | MMF, Tac, PSL #% | 200 mg Z %45 | 1 6 CEAERIICHE L T 1 —
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P, 7 T A

i 6 HAET2 S, MmiE

GUNSRAS 3

B A% DSA R LR L=

I E o | R 21\, IVIG & 3 AMEFEAE OIS (X B L
PRA ML, | 2 B 5, BiA & RIno T, o> 4 FliT B
7> DSA | VBAE 4 A 1412 BXM % 1 % A DSA IEED L
B (MFI | 2% 5 L7 ’CL‘?’:?)R M AMR KO
>1000) 2UME M e R A S &
5 4] AMR@FAW%%ﬂ%ﬂ
115 BT, Bl 1 F 1R
TEW T, &5 TRERE
mEﬁﬁ%oto
64 CDCXM X | ATG IC X 2B AJRE | 14 il 2 BT | AEE &G L 24Tl —
X FCXM | #1To7-, B 7 H | B 7HRITE 1 | KM CD19 Kl
B M (2| #iss Tac, MMF, H B 375 | s Lz, 14 fil 4
F) . X% | MP Z# 5 L7-, mg/m? &k, | B CAEIER R &R0
% B %mj%ZW#AMRT%
»H Y. PRA STz, AFFHRIT 100% T H
=50% (12 ST,
) o & &
1EIE 1] 14
il
65 CDCXM X | BiE 14 BHEi/oM | 10 #idh 2 BT | KE A2 %5 Lz 2 #Flix PN OF A Bt A
I FCXM | #E4s4# . IVIG #B8 | BT HATE 1 | XM BT RS 2o | 2EMERIEZRD N
By M (6 | kA, AL 7 BRGAS | B BT T 375 | 7225, PRA XA L. DSA | o7z, 10 il 1
Bl) . X% | Tac, MMF, MPIZ & | mg/m® 2 §iE, | XM SR o7/. K | BT, B 6 » A%
B R S | D Su s PR E A B Ry CD19 BSPEAIIEEL | 12 BK U A /L A IME
HY.PRA | tAL7=, BHEMA & B LTV, 10600 2 | 2Bz, 2> b
=50% (4 | 4HEIZBXM &£ 5 Bl CAMEHRE G EZRD | o — LA TH -
B oEE | Lz, N DTS ARG | 72, CMV EYE TR
fESE B 10 BT o7, O oI o T,
il
66 XMBPED | BhE 18 B i b |5 I TBE 19 | &6 CRIEBEAEL MR | ARCEELE-AE
5 B Jr Y, MMF & (X Tac 2 # 45 | AR 1 B | LAEF, AMR IR A2 | 403 ‘b%ﬂ&#
DSA % f | L7, B4 16 BaEIA | B 375 mg/m? 5Lt1ﬁ_ww%nt ST, ARG 1
TH260l0 | & i HE A2 R O | EERE, CIBEICEYEIE LR, | B _wu&)f‘oﬂ%b)
77 61 IVIG % T L 7=, oY b r— )LA[RE
MP 3B HERE L 0 Hoiz,
L L7, 3 il TBAE
A} 4 B#IZ BXM
wRE LT,
67 XM BB PERE | ATG. IVIG. Tac. BHATIC 375 | B 6 HE (EHI 1), 8 -
D& 5 3% | MMF, PDN Z# 5 L | mg/m?%Z 1[EX | » A#% GE®FI2), 10 A%
7o 1% 2 [mlER T, KON10 » A% UEH 3)
IZZENZE I AMR 25388l L
ToJER 1 & AEG] 3 TRAE
B OB E RO,
CDCXM & maxﬁlwe CE | B 4 AfRIC | BIEHIR R 448 AR | HEMSOSDSC, 14
PED 14 B | Y Hi k4 & A & | 375 ma/m? A | AUC VT, 14 il 12 f mﬁsﬁfAmr%

MERY N 7 HD
SBEUCNNH

. BRI &

1To7-, ATGIZL Y

BB, Bl 4 0

Hi7» D MMFE, Bt

.

(86%) MAEFL TWVD,

Wiz, 14lid AMR

1 BT A 201 H %12 Fik

@ﬁ%¢ Z PR B I

EL. b D 16T AMR #

SE ., BERR IR TR

(BRI E 2 BEAE L 2 D%

AGREGE RO,

I HEN
NEN H

M5 Tac, CS #4#& 5 SR L7z Bl 1 flixigd: | 2 B H RO 3 FlH I
L/, BIEWC L B 2B | AT AMR 2K
L7, filiod 11 fil (79%) Sh, ZollgEfic
im%m&ﬁﬁbfwto GOFEZRD . 2 f
146F66FICAMRZFE® | HiX CMV ik & O
e ZOHH 26 (14%) | FER A4, 3 FIHIZ
AR LT Mmk#mé J AN T iR &
. Y D446 (29%) | B, WTFhbik
R D BT J:DAMR&.:Q I LV EIE L,
Br &z, AMR I3 L%
14 HURNIZRD iz,
& A A AMR % 58 wtzm
0P BRI
72
CDCXM B5 | Iz, IVIGIZ X | A alic 375 | &6 C., BEERERIC -
o 12461 | © BEEICHAMAZ | mg/m*% 1[EE | CDCXM &tk L7220 | Al

W SH, B | BUEEGREA |4 » A% E CRMESHER
WL A AT L T CiD L CWimm, DSA 1E£<
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4 v B 1L ATG, Tac, DIEF THBETH > 72,

D 5l MMF, PDN ##& 5 L 4 5] (33%) T AMR %

H 3 = DN AFTHEREIZLY

[N B U 7=, B8 at H i SUs

91 Fep TR LN No
7

|

< BARIZEB T D RGBS >
1) A5 R AR
L,

2) %5 AR

1. 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. 1 At k=68

Takagi D%, ARFEZ W2 BUEER L% EhE U7z @ EBAEREFNZ 31T 550 HLA FLikfl
DIEAL % FH T 5 72 D% T REV IR 21T > 7=, BB A 1T L 7= 165 il 5 H 48 f
25 DSA Bt TH Vv . BAERHTE O HL HLA JTiRfli 235 8HF /TG Td - 7= 35 5l (ABOI JEFH
10 il EEe) Z2Xt5E Lz, 35605 B/AAEIE 26 (Wi 195%) Th o7, DFPP,
AN KD PR ER VA %2 F0E L. ASK T 200 mg/body X% 500 mg/body (W3 AU isid R
) Z8BHE 7 BANCERE L 72, REIHIFIE, Tac, MMF, MP, BXM % M 7z, DSA
IE Luminex £ & 0 JIE L7z, & BT IX MESF &% AV C30E L MESF>3000 % DSA
K OGEDSA M E Lz, FCXMIiZ 26l baTh o7z,

/IR 1 BIX BAERTOHT HLA Class | HURD G T o o 7223 B4l 1 4214 1 de novo
DSA Hifk (Class 1) 23 fEFE 4172, AMR Z 3881 L 72 DB AEE OBEMICIZE B o 72,
2 B3 X, BHEIATHT HLA Class | & Ot Class I HUREGE D RER Td > 7223, BHEE 1TV
AIWHIHK L7-, Denovo DSA HUADIEL &8 ST, FEMRISIETEL L oo 7z,

LUIF, 25 L LTHRAT —F 2R,

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,  # A 69

Yamanaga © X, DSA BEPEREGNIZ 33 2 BAEE 1 AFE LN D&M AMR Z8 8L B 2 31l
T OB GHRBR AT o 7o, ERBEBAES 321 il 2 x4 & L. DSA 5k 26 4
(HLA-i ) & DSA [&t 295 % (ABO-Id/C Bf : 207 #5il, ABO-i ¥ : 88 fil) Z43i) 7=,
W EAE VL XA SE+DFPP 2 320 L, A$KIL, 200mg/body % FAH 14 HFi & OV 1 HAEGIZ 2
[ 3Bl 1 HAMC L EFE L2, 223, ABO-iEM® > H B A ik CRFFR%=HT
%5 HE, AREREORD Y ICHmEZ /T L, ABO MEHEIHLIRM2S 16 5K T - 7=
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16 BT ARI 2 F 589, MM L IEIT Led o 72, S IdlANL. Tac XiX CyA . MMF,
MP, PSL, BXM % f\ 7=, DSA IZ Luminex 512 X 0 Il E L. MFI>1000 % DSA 5k &
L7z, P, HLA-I B 51.349.6 1. ABO-i % 50.1+12.7 i, ABO-1d/C #¥ 43.3+16.0
% CTd o 72, HLA-i Bf 1% ABO-Id/C BEIZ LE R TH B EFE (p=0.01) . ZHEOEIA (21
51 (80.8%). 82 fil (39.6%). p<0.001)., AIEE G X IXMAEHufTHl (23 5] (88.5%). 0
# (0%). p<0.001), HLADR I 2~ v F 4 (1.54+0.51, 1.13+0.60, p<0.001) A EIZ
EhoTo, 7o, ABO-i BELLEZ L TH HLA-I BECIE0BEIENAREICE -T2 (21
% (80.8%). 31 1 (35.2%). p<0.001), HLA-i SEGIITEFNIEB WV CTERIERE (BAEE,
TERE . BMLEE) oWnFhnad A LT,

BB BERE & 7 o T IEBNL 22 > o To, BA 1 4E 1% O P eGFR i (mL/min/1.73m?) i%
HLA-i B 41.9£12.6, ABO-i £f 42.3+11.3, ABO-Id/C % 47.0¢15.8 TH ¥ | b\ﬁ‘ﬂ%ﬁ%ﬁ
I H LN 0T, B 6 o HBICE AR T L7 274 o5 5 @IS E M AMR
SEBLR T ABO-i BE (3 1176 i, 3.9%) M N ABO-1d/C Bf (1 f1/174 1], 0.6%) & H~T
HLA-i Bf (4 /24 5, 16.7%) THEICHE < (W TFivd p<0.05), # v Xt (95% CI)
. HLA-i #£ & ABO-i #£ T 4.9 (1.0-23.6), HLA-i #£ &~ ABO-Id/C #£ T 34.6 (3.7-324.9)
Thotz, B 1 FERICBAERERIT Lz 249 Bl R, BrHEEE AMR B3R T
ABO-i i (3 f41/65 15l 4.6%) & Y ABO-1d/C B (4 #i/161 f5i, 2.5%) & Hb~T HLA-i #if

(8 #/23 ], 34.8%) THEIZHE < (T iLd p<0.001), F > Xtk (95% Cl) X, HLA-
& ABO-i £ T 11.0 (2.6-46.6) . HLA-i #f & ABO-Id/C # T 20.9 (5.6-77.7) Th o7z,
18 PR 5 B M A AR AR M SIS S OY CNI B E DR BRI O W T, B 6 » A% L OB 1
ERICETEB AR Z XA LR D > 72, HLA-i B 26 #1% T- cell & O B-cell FCXM @&
FERICX D 3R (T(H)B(+) : 6 . T()B(+) : 12 51, T(-)B(-) : 8 f5l) T4 Lkt L7
FER, TEBEIZB W T EHARER G ENZWEHIICH Y (T(+)B(+) : 366.7£81.6,
T(-)B(+) : 283.3+133.7, T(-)B(-) : 200+151.2, p=0.08) BAE A MFImax O FEHHE N A &
2o 7= (T(+)B(+) : 1065443060, T(-)B(+) : 863745119, T(-)B(-) : 3786+2077, p<0.01),
HLA-i # 26 BB\ T, Bhitk L FLINIC M AMR 23 2 61/26 5] (7.7%) K OVMEPETS
B AMR 23 9 511/25 5] (36.0%) 23FBLL 7223, FCXM OIRFEIZ K D ZIXA LR »
Too 7ok, 1BMETEENE AMR FEBL 9 Bl 5 B 3 FIIARFEIEE 58 (34173 1), 6 BlIxA
W HHE (6 /22 ) To 7= (p=0.04), & DO, FCXM i, BAERIH O MFI, HLA
Classl J2 O Class Il (1. DFPP oM, MR, K — & OREfR, ABO-i, EIEREILIEME
TEEIE AMR B EIC 2 L7227 72, HLA-I BE TRBAE 1 414 12 DSA Bk T & - 7= EH X
Class | B3 16 51 7 1 451 (6.3%) . Class 11 B54%: 23 13 451 1 10 451 (76.9%)f&>of:(p<o.001)0
F 72, Class Il Bt 5 DRB+DQB BatESEF] (4 #1/5 5], 80%) L. DQB F5HEIE

(0 15114 5], 0%) (2t~ TIEMETEEIME AMR OB RNAEICE - 7= (p=0.04), Bl
BICFHEAYIC DSA 3t & AV72JE Bl O B TR Eh P AMR B3 1% 50% (5 $1/10 f51]) &
BB\ & o 72, Classll DSA M [EPEAL L 72 fEFNIZ BV TRMETEEIE AMR &2 388 L 72
JEBIE 0 $11/3 #i] (0%) T -7=72%, Class | DSA Mfatift L= iR Tik 5 #i/15
# (33.3%) Tl2MIEEIM AMR 238 L7,

U A L AVERRYLE 1T, CMV JRYLE (HLA-i B 9 . ABO-i Bf 25 i, ABO-Id/C ¥ 48
B, B (EnEh ol 0l 26, 7T A LAMERE (R 0 Fl, 1
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B, 34, KEFWREE (16, 56, 64]), BK 7A )L ABGE (N4 0
B, O, 14) NIEELEZN, EHB CTRERICABEZIIALN R -T2,

2. 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. % LA k70

Ishida 5%, (KA EAREKE G X D EEML P EREE (late-onset neutropenia, LON)
BB % 5l 3 5 72D OB G RIRIT 21T o 72, BB AT L7 17260 5 6, /h
WRel (23 41) . BREBME (13 41]) . B REERS (124, 777 ke X (44]) ZBR
< 120 & &G L L, 48 (Group 1 (22 f5il) : ARFE (+) 7>> LON (+). Group 2 (30
#il) « AFE (+) 7> LON (-), Group3 (15 ) : A# (-) 7>> LON (+). Group 4 (53
Bl) : AFE () 22D LON (-)) IZHFE L7z, BB (chronic kidney disease, CKD)
AT — 5 OIER] 10 B % 3 EEE (Group 5) & L7c, BUEAEREEMENIX, Mm%
1TV, DSA BB, ABOIJERI, ABO DI A~ v FIEH], FSGS JERF D 52 5l (43%)
TARIEZ B 10 HAT2 5 5 HATIC 150mg/m? % 1 [EIFHE L 7=, e @ il #1% ., Tac, MMF,
MP. BXM % Fi\ 7=, DSA I Luminex 12 L 0 HIE L. MFI>800 % DSA B & L7-.
AR IX. Group 1 7% 48+14 7%, Group 2 7% 50+13 7%, Group 3 A% 45+17 7%, Group 4
7% 53+21 3%, Group 5 2% 387 ik T~ 7=,

DSA 5PEB]IE Group 1 T5 %1 (23%). Group 2 78 8 il (27%) T&H Y . Group3~5 (T
FUNTIE 0 B TR FE N Td -7z, ELISA HEIC TG BAFF LUV Z2HIE L2 R, B
fii 6 % H# © i BAFF L~/ %, Group 5 (312+101pg/mL) & tt-XC 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)
THEICHEM U, 72, BAE 1 41% (Group 1: 854+198 pg/mL. Group 5: 299+80 pg/mL .
p=0.003) K O Hl 1.5 4% (7804108 pg/mL. 300492 pg/mL. p=0.01) (2 Tix. Group
5 & T Groupl ®#4 T BAFF O FE 72 LA 2RO 7, B 1 FELNIZE T 2 Sk
Bt LIl BAFF L~V DRI OV T Group L ICTHRTLZ#E R, ABEITA LN
o lo, B OMIE APRIL L)L &2 HIE Lo R, Groupl~4 (238 T, Group5
LHRTHERICEN T, ZOMOY A Mo > (IL-2, IL-6, IL-10, TNFa, TNFB)
B W T, % Group BRI CTHEZEIIA N2> 7=, B 1 H% O AMR K O E M
Ho RS FEBLERIT . Group 1 728 1 651 (4%) & 3§ (14%) . Group 2 % 2§31 (7%) & 3 41 (10%) .
Group 3 280 5 (0%) & 2] (13%). Group 4 28 35 (6%) & 541 (9%) THY ., 4%
Group ] CHRIELRICHEZITHA LN N> 7=, BAEEIC de novo DSA 28 Fi i & 4 72 iE )
%, Group 1 2% 1, Group2 2% 1 5], Group3 23 0%, Group4 B 2B THH ., WTiLd
Class Il T&H Y, % Group Ml CHEZIZA DN/ D o7, Group 1 T LON % # ¥ ik L%
L7 461 (LON V2R - 1.9 » A F¥EE : 31E) (2B % MiF BAFF L~L %
BE U7l R BB AAT O -1 ME1 320123 pg/mL L RETH - 7225, BAE 6 » A& I
10754276 pg/mL £ T EH L. B 1.5 FZICB W TH 1305303 pg/mL & &ifil 2 MEFF L
TWiz, ZH b OREGNZ I THEAM ST R 2 77 LIZSEBNZ W72 v > 72, Group 1 KT
Group 3 (233> T, LON FEBLEE O i R ER %X % 500cells/uL i T & - 7= 17 il & 500cells/pL
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LIk 1000cells/puL #ii§i T - 7= 20 BT, KA B fMIZE Z B L7z fE R, i
BRk% 500cells/ul A OFEFNZ B WTHRAE Thd DHA A B > 725, B EZIL A L7 )
o 7= (22%4cells/uL vs. 51+11cells/uL, p=0.07), [FEERIZMLIE BAFF L~ LIZ-DWTHRFET L
7oA S LF R ERE 500cells/ul K OIEFIZB W TEM TH o720, AEEXALNR
Mo 7= (1056+249pg/mL vs. 420+134pg/mL, p=0.013),

LON 2 WriRF o 4= [ gk #E . Group 1 7% 1820+450/uL, Group 2 2% 4320+1270/uL, Group
3 A% 17504£650/uL. Group 4 7% 4800+2130/uL. Group 5 7% 5750+3200/uL T& v . #FHEk
$00% Group 1 728 340£170/uL, Group 2 %% 3200+1010/uL, Group 3 %% 830+160/uL. Group 4
723 3800+1090/uL, Group 5 7% 4200+810/uL T&h > 7=, BAE S LON FBL £ TOHM X
Group 1 T6+2 » H, Group 3 T4+3 » H TH VU, LON BEHIFIZZNZI 2¢1.1 » A
L2713y HThoT,

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, H A LiTL

Hirai &%, DSA OFHEIZ X D HEMBIGCIBLR A~ D EE LT3 5 72 0 0% H A
BR & 1T o7, 2001 7> 5 2004 4F12 ABO MM iRAL i & B A A fifT L7z 152 filod 5 b,
CDCXM [&17)>> DSA D HERR S L7z 24 1% Group 1. Wb [2METh > 72 128 fil %
Group 2 (24772, F£7=. 2005 425 2009 412 ABO i i A& B B AE % 4T L 7= 169
Bl H B, DSA MHEFR S AL7- 52 Bl % Group 3, DSA [&1: T - 7= 117 Bl % Group 4 & L
720 WUEAERRIEIE Group 3 D A DFPP+AZE 2 S5 L, A% X 200mg/body % B AE 7 H fi
(21 BIFE L7z, S mdlAiL, Tac XX CyA, MMF X% 2 V' U £ (mizoribine, MZ) .
MP Z v 7z, DSA & Luminex {EZ X 0 #ll7E L, MFI>800 # DSA [ & Lz, 4
#BlX. Group 1 7% 43.0+11.6 i%. Group 2 73 38.7+13.3 5%, Group 3 7° 40.6+12.8 i%. Group
475 438+12.7 i CTH - 7=, BEFHAMIX. Group 1 7% 101+18 » A . Group 2 7’ 106+16 #
H. Group 3 7 54+15 % H. Group 4 7% 49420 » H Ch - 7=,

Group 1 2O Group 3 (28T FCXM Z il L 745 5. B-cell FCXM 5411 Group 1
73 6 51 (25.0%). Group 3 7% 18 il (34.6%) TdH V. T-cell FCXM (Z&f| TaEETH -
7., DSA FiH%iZ. Group 1 7% 1.020.5, Group 3 7% 1.0£0.6 TH > 7= (<0.001), HT HLA
UK Class | BMESEFI 0%, Group 1 2% 19 #4i] (79.2%) . Group 3 2% 36 #4i] (69.2%) TH Y |
Class Il B PESREBI%%1Z. Group 1 28 12 f51 (50.0%) . Group 3 7% 24 ] (46.2%) ToH > 7=,
Class | &2 O Class Il W3 40 b B CTd - 72 fEFIIL, Group 1 28 7 fl (29.2%) . Group 3
23 8 ] (15.4%) Th-7=,

BHERE DOBIE X VT OIER TH AL NI o 7o, Bl 5 FE% OB AEFIT, Group 1
7% 83.3%, Group 2 7% 93.0%, Group 3 7% 98.1%, Group 4 7% 94.2% CT&H V. Group 1 TH
BT o 72 (p=0.032), BRi%OMIE s L7 F = EHEEE (mg/dL) 1%, B 1 4F
#% T Group 1 7% 1.35+0.08, Group 2 7’ 1.36+0.04, Group 3 75 1.21+0.09, Group 4 7 1.24+0.04
ThHY, BIHAFRETHEEZEIRONRN Tz, B SFERICBITL2MIGE LT F=
VIR FE (mg/dL) 1%, Group 1 A% 1.88+0.30, Group 2 7% 1.34+0.05, Group 3 7% 1.10+0.07,
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Group 4 7 1.20+0.05 £ 72V . Group 1 IZB W TCHEIZE N> 7= (p=0.025), 5 X
HEOEAROBHHEE L, o Group & H~_T Group1l T <. BHE 3 4% (Group 1
75 16.7%. Group 2 A% 8.3%. Group 3 7% 7.7%. Group 4 7% 2.6%) £ CHEIZEI->7= (p
=0.035), AMEHEMEOL &2 BB LT ERNI A IR L v alfE L7z, Group 1 @ 6 fl
J Y Group 2 @ 7 BTG, BHEFHSSIZ XD BHREZ L L=, Group 2 & O Group 3
DELPIT ) arTI3A4T7 AL BB E 72 >7-, Group 4 TliX IgA BE D
HREOBK U A NV ABREIZ LY 2 FI3 A B BEf & 72 > 72, Group 1 & Uf Group 2 |23
5 A AMR/MEME AMR O3 BLEE 2 F gt U 72 /5 5. Group 1 23 6 51 (25.0%) & 541 (3.9%) |
Group 2 28 5 5 (3.9%) & 84 (6.3%) TH V., Group 1 THEIZHBLENEH2 > 72 (W
TIH p<0.001), F 7o, ARIKL O DFPP (2 L % Bl 1E % fi4T L 7= Group 3 & Group 1
B LIZEZA, WIROBBEEL Group 3 TAEICIK FLEZ (AN AMR :
25.0%/3.8%. p=0.005. 18 AMR : 33.3%/7.7%. p=0.004), Group3 & X Group 4 (251}
65'% AMR K Mg AMR OFRBIRICH B 2T A L7 d > 7=, Group 1 M T Group 2
F31F D Al KL HE A S0 12 VA R R AR A SIS D R B A MR ET L7 #E . Group 1 73 8 44l

(33.3%) 13 5 (12.5%) . Group 2 7% 12 5] (9.3%) /1 {5 (0.8%) & 720 FMIfRPEEEK
JEFEBLOHTH type N OFBNAEIZE < (29.2% vs. 8.6%, p=0.004) . 2 MM a4 E
Mo DFEBLFIT Group 1 THEIZ &M - 7= (12.5% vs. 0.8%, p=0.001) , A & X DFPP
(2 KD WEAER 2 Ki{T L 7= Group 3 & Group 1 ZtbEE L7= & 2 A, ffatEa#asOs o
FEBLHE X Group 3 THEIZILF L7 (33.3% vs. 1.9%, p<0.001), Group3 K OF Group 4
(23 1F 2 MR PR HE A B K OVIE P R PR FE A SR DR BLRICH BT A bR o Tz,
Group 1 & T Group 3 (238 1F %5 DSA BPEF o EIA1%, BAE 1 4% D Group 1 7% 36.4%.
Group 3 7° 28.8% (p=0.616)., 4H 2 414D Group 1 7% 45.5%. Group 3 7% 30.6% (p=
0.345) . B Hl 3414 @ Group 1 7% 52.9%. Group 3 7 16.2% (p=0.005) . BB HH 4 4£1% D Group
1 7% 63.6%. Group 3 2% 18.2% (p=0.009) T&H > 7=,

Group 1 X O Group 3 IZ8F 2L aMEZF AN LK%, CMV MJE(X Group 1 @ 5 {4

(20.8%) .Group 3 ™ 3 151 (5.8%) THHL L .Group 1 TH EIZFEIRNE 1 - 72 (p=0.047),
Z O, CMV EYEITZNZ 4 6] (16.7%) & 3 4 (5.8%). BK 7 1 /L ZEYE 1T %
nZEh 06l (0%) & 161 (1.9%). HMmERBD IZZZ24 4 6 (16.7%) & 12 f (23.1%)
WCRBE LENAEEITILLNR o1, EB UANVAKYEDRIUTI A DN o T2,
BK 7 A )V AEYIEZ RBL L7 1 Bl1X, MMF JBEIC X 0 [EIE L7z, BAEET CMV HURO
AIIZ LD CMV EYYE & O CMV IfLE ~ DB I A 5 L7 o 7z, CMV JEGEE R &
LT, Group 1 TIZHK LA, FFE LHI, FE 2 FIAFEEBL L, Group 3 TIEH & 14, ¥
B2 BINREB LI, Wb MMF Ofi&E, 737 a5 303 IVIG 528D
B L7, BIEREA L. MMF O & STk Bk = v = — il K7 (granulocyte-colony
stimulating factor, G-CSF) #A| O 512 LV [F11E L7z, Group 2 2 U Group 4 D4 5 fil 73
B E R LSRR T L,

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):
469-476, IR T2
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Kohei %X, B Ml ZAER) & L7 a8 iiEIC £ 2 MR PEAEH RS R BLER ~ D 8 % GF
92 72 8 D% F AN 24T o 7o, ERBBMA AT L7 185 il 2 kf4 & L, M %
1T > 7= ABOI SEf] 45 5] (ABO-I-SPX #¥) . Mg Db 0 ICAHK 2 $ 5 L 7= ABOI JEH] 57
%l (ABO-I-RIT #£) . ABO ik R4 & B4l 4 AT L 7= 83 5l (ABO-C #f) (243 1F 7=, ABOi
JEFIIZ1E DFPP % 30 L 7=, AHE (X 200mg/body Z B4l 7 HRTIC 1 [HFE L7Z, Rz
#il AL, Tac, MMF, MP, BXM % I\ 7=, DSA (% Luminex {512 X 0 lE L7, “FHI4E
1%, ABO-1-SPX #f 40.4+12.3 . ABO-I-RIT ¥ 44.0+14.8 i% . ABO-C & 40.4+12.6 /% T
B o7=, DSA BIEGIE, £ 2h 15 61 (33.3%). 18 f5l (31.6%). 24 {5l (28.9%) T
> 7=, BHEHT T-cell CDCXM J O T-cell FCXM (X &4 TRattTHh - 7=,

BAE 6 FEOAFERIT, 2FIICB VT 100 TH-7-, B 1 FE%0AEERIT
ABO-1-SPX #f 95.6%. ABO-I-RIT #f 98.1%. ABO-C # 100%CT&H v . BiH 5 Eﬁé@ﬁ
BHERIT, TN 91.1%, 98.1%, 90.3% ThH-7-, Bl 6 » AoME s L7 F =2 F
BIEIX, = 1.31mg/dL, 1.26mg/dL. 1.42mg/dL ToH v . BHL 2 FEHOIME 7 LT
F = EHMEIL,. FhFh 1.13mg/dL, 1.11mg/dL, 1.30mg/dL T - 7=, 4% FE D R ke
WCOWTHEZEITA N> T, B 6 » HKE R TO AMR FEELUE 1 #01% . ABO-1-SPX
#E 641 (13.3%). ABO-I-RIT £t 2 f5 (3.5%). ABO-C #f 9 il (10.8%). il 2 414 C
xEnZE o6 (0%). 06 (0%). 261 (2.4%) Th-olz, 1BM AMR FEBUEFI X
ABO-I-SPX £ 0 5] (0%). ABO-I-RIT # 1 4 (1.8%). ABO-C #£ 0 fil (0%) fzibfo
BAE 6 » HEFSICEIT 5 AMR K OMENE AMR ORBUEE ICHEZITA LN T=,
— 07, BAE 2 % OB IE AMR FEBUERIL, ABO-I-SPX #£ 4 5 (8.8%) . ABO-I-RIT #% 2
1 (3.5%) . ABO-C #t 24 3] (28.9%) T& v . ABO-C & & th~"T ABO-I-SPX #f (p=0.009)
KON ABO-I-RIT # (p=0.0001) THEEBLRITARITEK o7, KM T ML (CD4 Bk Al
fa%) K OB fifa (CD19 Bitkfihat) OFIAEZMmF LofR., B 6 » A% K OB
2 1% > CD19 B PEAE ¥ % ABO-I-RIT BECHEICIRECTH o 7o, THIRIIAREE B 1
BAERT CTELIZ A BN o T2, B 2 4412 de novo PUIRAHERR S 7= JERIX
ABO-I-SPX #£ 1 #i] (2.2%). ABO-I-RIT # 1 f5] (1.7%). ABO-C #£ 15 #i] (18.1%) T
&Y. ABO-C #f & tb~T ABO-I-SPX #f (p=0.010) & T* ABO-I-RIT #£ (p=0.029) T3
BRIIHEIR > 72, B 2 4412 de novo HLE % & e DSA MWHEFR S 7= fEFIIE, 2
%1 (4.4%) .2 1 (3.5%) . 29 15| (34.9%) T& vV ABO-C Ff & [~ T ABO-1-SPX #f (p=0.0001)
K OY ABO-I-RIT #f (p<0.0001) THRILFEITAEIE) > 70, Btk IZ DSA FRAF DR
SN IEFTEME AMR % F 8L L 72 SEFIE . ABO-1-SPX B 2 i (4.4%) . ABO-I-RIT £f 2
i (3.5%) . ABO-C Ff 19 #] (22.9%) T& v , ABO-C #f & tb~T ABO-I-SPX ## (p=0.007)
LY ABO-I-RIT # (p=0.002) THRILRITIAEIZKN -7z, £z, B IZ de novo HLik
DIERR S AVTIEB] TR AMR & F8 8L L 72 JE 1L, ABO-I-SPX # 0 5] (0%) . ABO-I-RIT
# 051 (0%) . ABO-C #¥ 8 4l (9.6%) T& » , ABO-C Hf & .~ T ABO-1-SPX #¥ (p=0.032)
J O ABO-I-RIT #f (p=0.016) THREIFII AT > 72, ABO-I-SPX #f 8 5l (FEHE 5
K4 B (8.9%) ., SMEFEMRL:2 B (4.4%) . 1BPEFEMEEOS @ 2 6] (4.4%)) . ABO-I-RIT
B2 (BgREREJ1 B (1.7%) . 1BPEEAEROS @ 161 (1.7%)) . ABO-C & 17 i (Fne
#0009 5 (10.8%) . FELC:1 5l (1.2%) . 1BMEFEMASE © 8 5l (10.2%)) THRAHE A3 B
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L7,

ABO-CHED 1IN EER 28R B D 7= O REHE 7 4212301 L 7=, [ BRI 12 . ABO-1-SPX
# 141 (2.2%) . ABO-I-RIT #f 14 fi (24.6%) . ABO-C #f 3 5] (3.6%) THEL L . ABO-I-RIT
REIX ABO-C BEICHE R CREARN/AZICE -T2 (p=0.0002), FEHERNE M- A EF
L%, W Z (ABO-1-SPX #E 0 il (0%). ABO-I-RIT #¥ 1 #] (1.9%). ABO-C #f 1
Bl (1.2%)). CMV E4E (i 6 6 (13.3%), 2 # (3.5%), 9 I (10.8%)). Af
fE (22 16 (2.2%), 161 (1.9%). 4 (4.8%))., &1 (ZnEi 4 6] (9.9%) .
7% (12.3%). 3%l (3.6%)) T -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 xik-73

Hirai 5%, AR Z 72 PUBIERE 2 Fhi U 7= & B AEE N B 5 2P G O
FEHBAE & FHAN T 5 72 0 ORI RN 21T - 7o, BRI A 2 51T L7z 279 #) (RDT
RE) CECBE WA A 1T L7= 100 B (SDT &%) Zxf% & L=, £7-. ABOI XiZ HLA
JEAESER 2 = U A 7 & (RDT : 136 % (48.7%). SDT : 67 1 (67.0%). p=0.002) & L.
DFPP+AIEIT & 2 DR REIE A4 F20 L7z, ARFE 1T 104 112 200mg/body % 1 [EI#HE L 72

(Fe G5-HEHIRBA) , S imdlANL. Tac, MMF, MP, BXM % 7=, DSA % Luminex
FEIZEVHE L, PRAZ10%% DSA BEtEE L7z, ik, RDT Bf 32.7+13.1 %, SDT &t
53.7+8.4 j% T o 7=, PRA B Bli%, RDT FE23 40 51/164 1] (24.3%) . SDT REAS 25 141/49
i (51.0%) T -7 (p<0.001), ABOI JEFIDOFIA (RDT & : 75 il (26.9%) /SDT #f :
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 A~y FH (0.740.5/1.4£9.0, p<0.001) (X, RDT #E & H~T SDT #H#THEICE -
776

SPEFEH RS X, RDT #% 68 5] (24.4%) . SDT A¥ 37 5] (37.0%) T HL L7z (p=0.002),
2P AMR X, =0 28 ] (10.0%) & 13 ] (13.0%) THRHL (p=0.413). Hijait:
M SORNE, Z 29 ] (10.4%) & 15 % (15.0%) THIL L7 (p=0.217), KV R
7 # (ABO MLl & & OV HLA EAEZ: L) (1281 2 kMRS BLE X, RDT #f (41
H1/143 5], 28.7%) (ZF<"C SDT #f (16 $1/33 #il, 48.5%) THEIZE - 7= (p=0.028),
AL R SO I BLSRI1E SDT BEICB W CEWEANIC & > 724 (RDT Bf : 16.8%, SDT
B 1 30.3%. p=0.076). &Mt AMR BRI RIMEICEW RS CTh 72 (ZNnEH 2.8%
& 6.1%, p=0.352), @V A7 BEICEBIT 5 ARG F B (RDT B : 21.3%, SDT #f :
31.3%. p=0.119) . MIMLPEEFEROSHBIR (ZNFh 3.7%& 7.5%, p=0.241). &t AMR
FHE (TN 17.6%L 16.4%, p=0.827) |X. RDT A& SDT HECHEZEIT AL
Doz, BMEEHEED U A7 R 2BRE LR, RY 2 7 BV THZE BfEHT ©
XL v Ml (ElRe, p=0.004) . MR (B, p=0.02) KO HLA I A~ v T

(p=0.007) , & EfEHT TIL L > x> MER] (p=0.011) ., HLA X X~ v T4 (p=0.045)
MY ZAITRTThHholz, MmVAZHICBWTIL, Ly MEHN L BN

(p=0.019) K OZZEEMH (p=0.003) & HicU AZKFThH-o7,
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ABOi (p=0.350), PRA [t (p=0.402). 7i AT DSA Btk (p=0.313) TV Tiid 2
PEFRHESOS D U A 7 R+ L1372 59, DFPP a4 b B L7a v~ 7= (p=0.137), HE
BIRAT OFEF, AMEARIGEBRIZ BXM (p=0.043) KR OAHK (p<0.001) D#hH I
IVABICKET Lz, £/, ZEEBMITICEOTHLARITAMERKSRARE HEIC
KT &7 (p<0.001), HY RAZFICEBWT, REREOAHEICE T 2 2MEHERK SO
RBRERMN L2 E 2 A, KEREIEFICE O TAMEHRUSORBRITIAEZEICET L

(p<0.001), RDT BEK Y SDT BERNC R FT L 7oA Fl W\ T AL HAEFNIZ I TH
BRITAEICIE T L2 (RDT Bf : p<0.001, SDT # : p=0.038), £7-. #MRrEIEHE S
TR IIARIER GO CHBICE T L2 (REEGRE: 20.2%, ARIKIER 57 - 36.4%,
p=0.010) ., &t AMR HEIRIZEIT A LN o7z (12.5%, 22.2%, p=0.067), FHHE
PEffs & 7o o 72 iEFIT 14 51 (RDT &% 10 #l, SDT £ 4 f5) TH v, SMEHEHRISICE D
Pk 3B (FNFER26IL 1B, o ar TSI T RIS LHEEM 26 (% 1), |
PEFERE RO K D BEME 9 Il (ZnEn 76l & 241) Thoto, BiE 5 F%OAESLFIL,
RDT £f 94.5%, SDT &£ 96.4% Cd - 7= (p=0.621), KV A 7 BEICB T 2B 5 FE% D4
%X, RDT B 94.7%. SDT £ 100%TH V. @ U A7 BIXZTN T 94.6%, 94.7%TH
o, WS HICAMEIEM S &2 R LI EFNIC B W CAESF RIXK 2 - 72 (RDT # : 4E
Matd D 84.7%., FEMEEOIE 72 L 97.6%, p=0.002, SDT £f : fEffa) KI5 U 90.5%, fHifE
K78 L 96.6%, p=0.076),

RDT BED 1 BN ZEIRIED T DT LT,

P

6. 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, %% k74

Takagi © 1%, KA EASK 2 7 OB IERR 5 & i L 7 AR BB ALIE B2 3517 5 Al
BB Z T 2 7D OB T RNRBRE21T o 70, BB AT L7 144 FlZ x5 & L,
A ERVE ARSI 2 e 5 LT 78 B (Rit #F) & AR A5 L 7eh > 72 66 ] (Non-Rit #f)
W23z, 2B, AKX ABOIJERI K O DSA BEMERIIC ) L TG L HA a5 s L,
AMR DR KR ONZF OMOEEOIRHE E L TAREZE L LI EGNIERI Lz, BURIER
1E1X. DFPP, AFET IVIG & FEfi L. AFE(X 500 mg/body (27 #1). 300 mg/body (1
%) 1% 200 mg/body (50 ) Z A 7 HAGIZ 1 [B1EE L2, SeEmslAlix, Tac, MMF
XiX MZ, MP, BXM % f\ 7=, DSA IZ Luminex &2 X0 37 Bl CTHIE L7z, L,
Rit #f 41.6+14 5%, Non-Rit #f 43.0+11 % CTo v | BEIHIRILZ L4 39210 » H | 39+9.9
» HTdH o7, ABOIJEHIIZ Rit B 46 ], Non-Rit #£ 1 5l T&H » (p<0.05), HBV %+ U
7 Bilix Rit # 16 #, Non-Rit # 7 5l Tdh o 7=, ABOI JEFI D H HiF &% C BT I I R
LTW 1HNIZOWTIE, RKEORDV ITEME 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 1EL Rit % 6 141 (8.2%) . Non-Rit #% 14 {5 (23.3%) T8 L 7= (p<0.05),
AMR (6.8% vs. 8.3%. p=0.75). 18 AMR (6.8% vs. 3.3%. p=0.46) . & #0§a 3 4
& (1.4% vs. 3.3%, p=0.59) OFRIRIL, 2 DO TAHABEET LN -T2, AFEE

44




5. & (500mg/body X 1% 200mg/body) BT I D MG B R EZ B LS R, AMR

(500mg : 11%, 200mg : 4%, p=0.36) M ONHERaMEFEHE IS (500mg : 11%, 200mg : 6%,
p=0.67) THEZIIALNZ) -7, ABO & FNCIIT 2 HEMISHBELZEIL, Rit #f 1
$1/50 f5] (2.0%). Non-Rit # 17 $1/50 5] (34.0%) Toh-o7=, 72, ABOHEEHID O b
Rit #EIZ 3BV Tix AMR, 181 AMR, A8 P A0 AR FEAE SO &2 F8 B L 72 E BTN 722 s o T,
B MIE 7 L7 F = flElX, Rit# 1.31+£0.48mg/dL, Non-Rit £ 1.27+0.43 mg/dL T&
DHEEBEZIADNRD T (p=0.60), Bl 2 F#% DOEFFRIT, Rit B 99%, Non-Rit f
100%CTH b (p=0.91) , Bl 2 FE DAETFRIT, T E I 100% & 98% Th - 7= (p=0.28).
BAE O # HRICHEBL L2 AMRIZXE V| RitBFED 1 QIR FEM & 7o 72, £12. kE
BA A 1T L 7= Non-Rit # 1 #2353\ T, Al 38 » H#ZIZEIEBEE O OB & 72
> 72, Luminex %12 T DSA & fHi L7 37 5] (ABO i@ & : 26 5], ABOi: 11 i) @ 5 &,
32 5] (86.5%) THHE % DSA IXIH K Lz, £ 7= BB 23T BAERTIZ HLA Class
| 5P Cd - 7= 14 Bl 13 5l (93%). HLA Class 1l [BYETdH - 7= 24 flEflic sy T
HLA HFURIZTHE R Lz, BHERIZHT HLA HURDER L7ZIER D 5 6 2 T AMR 2338 8L
L7z, 1HllE, A7 84 FAVAKRRy-Z7 a7 ) o EEIcTREE LR, b9 1LEITE
PE AMR ~BA1T L7z,

CMV JEYLE X, Rit #f 20 5 (26%). Non-Rit #f 17 ] (26%) THRHE L. &pFlzBW
T CMV IgG Btk KT = b 0BG TH - 7=, BAE H 2> 5 CMV JEYE R HL £ TO R
I%. Rit #f 8665 H . Non-Rit # 71+67 H Tdh > 7= (p=0.53), BK 71 /L A JEYLE L, Rit
B2 1 (2%) . Non-Rit £ 0 ] (0%) 1278 7= (p=0.50), M MBI (grade 2 X% grade
3) X, Rit#¥ 18 # (23%). Non-Rit ff 9 f5l (14%) THBLL 7= (p=0.25), HBV Fx U
T THoTIEF DD B, Rit & 1 HIZEB VT HBY OFIEMHALN R I N=ZN, =T h
EAEGIZLDSEE L, Non-Rit #D 1 1T, BOEOBEOZOBIE 9 » H1ZIZE
L7,

7. 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 H . 1gA B JESEFIIC 7‘é%*‘ﬁau@%#ﬁ@ﬁﬂﬂfﬁﬁ%ﬁﬁ“éf:&)@?‘ﬁfszﬁé@ﬁ’ﬁﬁ
BATo T2, BAERICTHEEREBD IgA BIE LB Sz 18 Bl xtg & L, ﬁx%ﬁﬁﬁ e
fili & fi4T L7 28 Bl % Group 1. i % 4T L 727> 7= 50 #il % Group 2 (247 F 7=, DFPP+
AFIZ X 2 W ERR L 2 EH6E L, AJEIT 48 61 (Group 1 : 21 # (75%) Group 2 : 27 13

(54%)) (ZHEEL 72 (BEGEH. &ERE, BEEAH), HGEMHIFIZ, Tac. MMF,
MP % H\ 7z, SE¥J4EER X, Group 1 2% 39.6+11.3 /%, Group 2 23 41,6121 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 73 13 ] (26%) T&H V. DSA SR S NIERNIL, ThEh 4
B (14%) & 64 (12%) TH o7z,

A BEf & 72 o TIEFNT W e D o 7o, BPEFERE RS IE, 15 5] (Group 1: 3 5] (6.6%) .
Group 2 : 12 5l (24%)) THRH L7z (p=0.2), WEZLAPT I X 2 MM SO0 X
Group 112 1 %1 (3.6%). Group 2 (2 9 # (18%) THH L (p=0.07). AMRIZZhZh 2
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Bl (7%). & 661 (12%) THRH L (p=05), Btk OIMmiE 7 L7 F = fEiX. Group
1 7% 1.23+0.34 mg/dL. Group 2 7% 1.16+0.35mg/dL (p=0.34) T»H Y . eGFREIX. ThZ
A1 49.5£11.0 mL/min & 53.0+14.7mL/min T& - 7=, BAEZEHEREIZ DV T, 2 DD Group
THEZIZALNR o7, IgA BIENFIR LICESNIT 12 #], ¥R £ TO WM
18.6+15.8 » H TH 7273, 2 DD Group TH EZILH L AL72Hr > 72 (Group 1 7% 15.548.7
% H . Group 2 2% 20.2+18.6 » A . p=0.63), IgA FR D U 27 [N 1 % % B o THRE!
L7/ . ABOI BAE (p=0.02), AM:fEM GBI (p=0.002) KX T HLA-DR I A~
v FH (p=0.003) N UATZRFLipoilz, ¥, RIEICLDZEAREIZTI AR T &
L7 B 7o 7z (p=0.25),
Group 2 @ 1 ] CEAILEE DT DT LT,

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

(2) Peer-reviewed journal D&, A & « 7 U > R EOHE IR

1) YATF~TF 4wV - LEa—[AX « TF YR

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. 1 % f k-6

=R R IE Bl

9 (7 ¥ AfbIiakin 2 W, BB AR — MR 7 @) 1T, SEEBRE
BI~ORIEOFREDHRE SN TS, 2 #IL T MM COCXM BEYEREF], 2 #iXHHUR
7T (single-antigen analysis) (2 & Y DSA 2fH S/ SER], 4 #Ii% PRA &, =
LT 19T XM BtE, DSA ft, PRA L5 22 DR MEHEHEIC K 2 BEAGIE © & 2 1T
LT, AEOHREZMEL TV D,

CDCXM GHEHIcBiT 2V Y ~<=T

%A 2 AR — MFFED 2 # T, CDCXM B3 5 IVIG & AR ff HfRIEIC
DNWTHFT LTS, Stegall 5 (26) 1%, 61 fFlicBW\T, A, (KHE IVIG KO
HEacHa (32 B, N 19 BRI HE) . mHE IVIG O A& (13 i), XITAZ, ([KH&
IVIG, MEs3#a ) OFEAERT ATG (16 B) @ 3 DOBEIERIEZ iR U=, AIEE &
B ESNTERTHEIZ XM 2% R (84.4%, 38.5%., 87.5%; p<0.05), F 7= ARHE
B CHEIZ AMR FBBLENK < (36.7%. 80.0%, 28.6%; p<0.05). MAHBHEEEIL% 7
N—TRTR%EThoTo, KEZHEG L 2 CIIELHBEIT- -2 b, K%
BAL7ZZ L2k BRI O TIRHBIRREETH - 7=,

Umanath & (45) (X, CDCXM Bt TAIE L O'E M & IVIG &5 Lz 15 6L &
& IWVIG O A% 5 U7 FESE Y cE 12 1] % bl U7c, AR BINE., MRS 5
MEzABIIERE L2, 1y A, 12 » ARLSOBREBEHEICITE N TR o,

XM gt DSABBMBIICRITZ I VX =T
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BHFEA AR — MFZED 2 T, HHURESHT (single-antigen analysis) 12X ¥ DSA
DR SN TIEBNI T D AREDZRIZHONTHE L T o,

INHD) BHBEBRRKEWVHRITRALFERRENPLOWRETHD | KL~
DSA JEFIIZ6 LT, AFE, MAELH, BXM IZ KV EIEZIT -7 74 Bl & BXM @
H G U7z 39 Bl & bbig L7z (27), AFITAME AMR (14.9% vs. 30.8%), KXKU6 %
HEFSTO TR EMEEE RS (0.0% vs. 41.0%) OREBLRZFE IS S8z, 8l
S PIZB W T, RIERECTOEMBINERBLIRN 71.6%TH D Z L I1Txt LT, KK
HREGHETITLTI% ThH -7, 6 » HEZEUKICEHE W T, 181 AMR FBLR & A3 57
T > 72 (18.9% vs. 51.3%) , 2P AMR O F B D #1%, de novo DSA D% HL (0.0%
vs. 12.8%) MAIKIZ L v IHlSh7=ZsicksEBE2bND, FiC, WEHCBIT 28
FE# D25 72 DSA BEOK T, ARIRBECITIRME 2R L7 2s, ARIER 5RE CIIE~
Lz,

ARIIEREGBED 7 6] (17.9%) TEHEMEEZRD ., ZNHEFTXTEEAMRICES D
DTHoTz, Zhid, KEFHOBEHEK68%E LI L THABEICHWMETH Y, AKEED
PEAE O 72 BRHN X BSOS 2 1 B BB A HEFRF LIS F DT 4B TH - 7=,
2 FEH CRAEEHEEIC AR O ONT (BHERELHER LI EEET LEFITED T
WRN) L AEFRICE EIE R o T, UMD LRTOHE TliX, CMV 7 A /L A [fLjE
DARIEFETHD L=y (5.8% vs. 20.8%., p=0.047), CMV JEGIER B OB IZ 1T E
577 7= (5.8% vs. 16.7%. p=0.127) (28),

2 B OMFFTIL, Loupy © (51) X DSA MO ERB B G BPLE/ERE L LTAR
ML OV IVIG 85 2 B4 24T > 72 43 Bl %, IVIG DA% 5 L7 53 i &
g U7z, 1HEFFRICEW T, 2 AMR BELRIT 2 B CRI%E TH > 725 (23% vs.
24%) . DSA [5G =R (56% vs. 77%. p=0.04) K& OMEM: AMR 3¢ H1=R (28% vs. 50%. p=0.04)
IARFEGIC LV AREICHEAD L, BEEE LA RICEE Lz, LT /D56 o @t
TIE, BAER, EERROAEFERBEIRICET RN o7 (29, 52), £7-. Z O
FTH, RFELMPELRBMENZTNOHRZRTFTT 52 L IIRETH -7,

PRA BEESIICBIT R Y VY Fy~T

4 (77 MMuhigalBh 1, %G 2R — MIFZE 3 #) 28V T, PRA &fE
DIEFI~DAROFL LN @E S, Vo & (53) X/ T v & Lb sk &
abstract JE D TAZE L. PRA 23 80%LL EDIEFIZEIT HARIE+IVIG &7 T &R+
IVIG % bbig L7z, WifE T DSA Xk L. 15 il o B EIEFI H 11 5 TRAE %2 566 L 7=
(RFEFE6 B, 7T BRBESH), 6 » HEOKFNT, 77 BARFETITZ DSANR Y NY
v RT BB RS b (p=0.09), T OFFZEL, 7T EREEICHE T AMR 23 3
FEMED 2 RO LTz Z bk hic, RIEFETIZIAMR & (p=0.02 vs. 77 &
REE) . FEMe D (p=0.08vs. 77 EAR) RO LT, MIRMEEMSEORBLRIZ EH ZEIT
Rinolo, £72 Vo b (54, 55) (X PRA 73 80%DIEFICE T, AL IVIG TIHK
L7z 122 il & IVIG O A Tifafi L 7= 30 il & 2 IS bl U7e, B 3 FIcB
THAFERITITET R o 7oy BMEEHESF (39.3% vs. 70.0%, p=0.002) , & AMR
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FEELFE (27.9% vs. 50.0%, p=0.02) KU HEIVICE HAEEFE (88% vs. 52%,
p<0.0001) %, AREFHEOAMZ R T HAEAEAZR O, MIEMEERBICEERICAE
Lo 7= (11.4% vs. 20.0%) . LLETD[E 7 /L— 776 O abstract Tlk, ARIEFET Y
ANABYENEAEIZHDT D2 L (8% vs. 14%, p=0.02) K24 % HEFSIZB VT
BRI EZEN BN AR ESN TV D (B5),

Laftavi & (58, 59) % . PRA>80%DJE I ARFKIZ K 2 BLEAEZ AT o 72 14 fiil & ARHK
ERGLRPoTe 232 L, KREPNFNTHLZ LE2WMEL TWDH, 5EAGFR
(ZZEIT 72 0 o T2 D3 VARSI DSA PEAE O 4] (0% vs. 35%. p=0.02) | 4275 == (92% vs. 43%,
p<0.01) KX AMR (0% vs. 25%) K OVEMEMALEFER (0% vs. 35%, p=0.0004) %
BLowd L BE L, AFEELITHML o7z,

—J5. Song & (30) (%, ﬁPRAm‘Pﬁm@cmﬁwrﬁnﬁ»—wzxmf\¢ﬁg
OFERITNRPEN L2 RE L TWD, BIELLR RN 2 S LN
DN holzZ LB ONLN, THMRMAEBEIENL e ha—1IZE iﬂ‘ﬂ\fmx
S b KOBMHEIDO 7 7 A I PRAMEBAREECTHRIZE NS T2 2 & DRI A H L
<LTW3,

BEROERIZLDEREEMICBITIZIYXF =T

1 50T & MU TlX, #hx RERIC K D EEIERES &2 5t G IR BN
7z (31,60,61), 1RO LM, BHEOHFNZHNE LicAd—7 2 T~ L OB
ZETIX, AEMATICIXE SITE N R o 1o, BEOBERE (RLvT Y I 7+ATG,
ARIE+R LT VI T+ATG, KRIE+ATG, ATG OA) BNEREINTZHBETH o720, 2
BEORHMNER L OBPIEEICEH L TEY (RIE+ATG KX ATG DO &), i ff O JiE
BII4 10 Bl Th o 7=, LB R B W T, BMEEMSUS R TR IX AR IE+ATG 723 0%
JOVATG DA 20%Td Y . denovoDSA #BLE X Z N 30% & 30% Th - 7o, 4
R ROVEER (Wb, 100%), BHR, TEERLEDAFERIBEIRIC
DOWTITMEIZEZITRO N olz, JHE TR, MEHERT A2 4 R TIThh, K
JEHATG fiE L ATG O AR OB BT b2 hoTo, EHOIX, A (KD X
AT Y I T7) oBIME, BEERS D | FRITHHE FTRETH D LT T D

ABOI K O & & ESE Bl

2 DDO%FIEM 2k — MNMFJEIX. ABOI JER & mIRIEES &2 x5 L L (32, 33),
BINLERNRY —CThoTeZ &b, RICHTIMmMEBLZ LT TERNST
W, TNHOWRT —Z b, EYEFREL L RER G OGN FMATEE Th > 72, 2
DDOWEITIBNT, K 3R — M CRERYIERBIRIZAH BEZITR N> 72h, Grim b O #H
ifﬁ%f%ﬁ$ﬁ%¢ot($$ﬁw%w1Wﬁmwmn HHTRE L, ARIE
HO=Z 700 —NHERFE ThoTmZ & Ths, &L LT, B LI EYEILEE K
U@ﬁﬁ(wm\mﬂ(MW\QL&(Mw\ﬁﬁ%(MW\ fize (LB, ROVK
% A1 H) Thotz, EHELIT, ARICIVRYYENBEINL, BEOPHLENR
oMo e, WMEOTOREICHT D ARKOMEN &2 kI~ & LGt
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AFIL, FICBMIICEILL TW5D CD20 ICKkT 5% A TME ) 7 o —F LHiET
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PE PR AT IS A HER LTV 5, Bl A S W) T, AZRIL AMR DR, ABOI
KO/ XX HLAT BAEIZ B 1T D BUEEICEH ST g (69, 70), mARGIL, AFKIZ
X B PURAERIE 4TV, 26 TBHLRTIC 3~4 [@ 0 DFPP %17 - 7= 78 il ABOI }& X
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AIIT RIS B flafkzeeilc, EMRMEAD S5, Genberg & (29) 1%, Bl
BAEGNC A 2 B A (375 mg/m?) 5 L2 O % 2500 Lz, RiYmd Bl
falX, 1-3 HRICQHIZBREI N D, B ML 1% £ CEERE T, 2FEMME s
TWe, ZHaud, Vo BB Y v~ F ORER, B L IXESF S Ok TARIEE
HE &G LER LD bRV (12, 13), B MR U o SERJEA L, B IR F] Tl —
274 XVRBOOENDL ZEICHEETRETH D, BMlORIEOEEIL, MR
TEMARIEIC L2 AEEELH D, BHMIOBREIIEKICB N THRI 52, T
X720, AV BB 1L 24T o T IE B O M2 33 1 5 ARIE D 2h J % /it L 72 Ramos
5 (30) IZLVEB STz, Ramos H X, 4 DD 7L —F DREFIH & it S v 7z [l
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REO ML, BB TED AMR 2B L, MIELHIC RIS TH - 2 85HA 10T L=,
CD20 FtEMAa %L, RIEEFH LIEFICB W THEICREAD Lz, £/, 2 20K
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AKEOEGIZEHADLL T, 77 A~z T,
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P B Mg O E BN H D & X (31, 32),
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9) % LEMFRT 2 E#HET 2 BURIERIEEZIT 572, IVIG (2g/kg) DR 513 A3
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BUAAREOERENELZ LFHF L TCWDER, 77 B ARRRIEERBRIII Thi Ty (13,
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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.

(ZH9)

IEH B O A a8 & U2k T v BSOS OBERNL., BEBMEIZB T 546 73K
HTHHZ ENERINTND, BFEFIICTY R 7 BNEmWEEICT 568 H T ol
FRERIX, AN T (FfE) SiEZ2EATLH2BEMRICEEZ 52202 & Th
Lo LvL, IVIG LR L34, DSA I T &8 (BEERZICBWTBIEZ
AHEICT ). Atk AMR Z a1 S8 25 %, A4, @, 375mg/m* Xit 1g % 2
WL EORFIRT, 2EEHEINLD,

2) Gilbert SJ, Weiner DE. National Kidney Foundation’s Primer on Kidney Diseases, Sixth ed.

60




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)
T HLA HUiR L Ot ABO FTIRIE T & BREDORIS 13, HTiK XL B M/ Pk EAT 2
TBEML 7 v — 2R E T 5, MIELRH S IVIG 1351 HLA HURDK T XITkREIC
T2, RERORRLT Y I 7 (ERICHR) X, B Mk OB E MR Z R &
LTHAT S, 2 DOIKICE Y, AMR LK OAE I BEHE o Al GEME A3 &V ABOI X
XXM BGPE R —IC X 2BMMRAREL 72 5,

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)
PUHLA Uil 23 @i, DSA #F 3 %5, XXl B ICiEiEmfaiR Lz B ik, Lo
RN R RMEANE A WD, FhE, PUAM A N S 5720 miER# L IVIG & #
H L. B Ml EfRACEETDFATROP CD20 £/ 7 u—F LHiik THh 5 AHK
BT 5,

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.

(ZEHK)
AFE (VX4 ) iE, BMBRERIZHELT S CD20 1T L2F AT ROE ) 71—
FTAHUERTH Y . REME OV o REF O B filaz ZofIZBrREL, 6 5 HHLL Bk
VR RE 2 AEFF 32, CD20 i% pro B i UTTREMAIZFEBL L TV 2Rz s, A3
ATBRARIR 2~ B MillO Bk A LEE T, E e 7 ) U HRlic ESEEL 5 2
RVD, WL ODORERIZIBNT DSA DR BB D LI TWD, AREIT, H HLA
LA K UL ABO HUAREWIHAICHBMZ IR T S22 OoBMEATNCEN S 51
. B OSME AMR OIRFEIC B S L5, 72 BEEIR BRI 6 TRk |2 FF AT 1
EN TV, KREOEE(ZX Y Infusion reaction JEH O A EEMEN & 5 25, @,
premedication T T TX 5, EFNRMEHF TITH D28, #EATMESL BN A ENIE

(progressive multifocal leukoencephalopathy, PML) % 8% %,

Johnson RJ, Feehally J, Floege J. Comprehensive clinical nephrology, 5th  ed.
Philadelphia(PA): Elsevier/Saunders; p1131-1266.% %/ f# k139

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

62




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.

11. Salama AD, Pusey CD. Drug insight: Rituximab in renal disease and transplantation. Nat
Clin Pract Nephrol. 2006;2(4): 221-230, & %/ff Lik-118
12. Vo AA, Lukovsky M, Toyoda M, et al. Rituximab and intravenous immune globulin for

desensitization during renal transplantation. N Engl J Med. 2008(3); 359: 242-251, %% tf#
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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% BT DB ~DOERRTIETH 5, IVIG HLFI I AIEK - ot I
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 mag/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

(ZH9)

DSA # A3 5%, TMEAAHEEBE L., —ROITBHT OEEN AL T
BHEZICEEAMR 2 8BLT5 U A7 0855, 26D RF—L Ly Exy FOMAR
HOE TR, BUSERIEIC LV BRA AR L 725, BUSIEREIX, —ROICBEFIUA
ZRET D MmAEAH . KOV T PR FE A K OBURTE M 2 #1092 IVIG, X% B #ifa
BEEREZATOIAEELZ G, E 10 FLL EIZB W T, Bt ¥ —Tldfkx 220
FEAEREN R A S ey, — RSB Y 4 7 (BRI T UIRMEE R+ —) ., it
HLA JUASISHEDORRE b Wo W Pz kv BB I D, AR R =128 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>
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VI BRE L Rk 72 B AE

71 VRt I N S AR 2
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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,
L2y L7228 & 50 3% SN 3 B C o BRI 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 ORERLEZR EITbN TEIEFEED 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 21TV FK506, MMF, A7 1 A RIZ TR L, 2 #1253 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
KEGYEG] (7 v A~ v FEMHERD) kL, il RIT (VY Fo~7) &5, 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
BHEEAEERIT BN TH-o72E L TWVD, ZOREDWHD CTHEHECTH D AL, mK
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 17; 359(3): 242-251. ©
3 R SCiik-30

VI S IdRETE S sl SRR
O, HEFF Y
HAROBE BRI B 0E MG fREE  p25g ®RmmLR-140

F7o. B U U NEKEEDO CD20 HJRicx T2/, 7 n—F HiiRk) V¥ ~7
(RIT) 1%, Beell U Bk HIRFEIETH L, IFEIURELELZ TSI 2 HBY
T ABO MRS B, & 2 \WIEH HLA BEFHURIGTEE (263 2 B AR I H]
ENHELAEDRD D,

ABO IR A A FAE & 5 W LT HLA BEfF LR G B ICxt 35 7' 1 b =2 — )L p262
TERATIRE & STV 72 ABO MR AHE & AL HT HLA BEAF UKL VEE 13, B
FERT OFUARRRZ & R, BUBIERIE, PLBERIEORAITIC LV /R E R o7, BH
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OBBHIER & L THHEARWEREEZIND D L 5107 -> T 7o, BIED Y fii i
LB AREABMOGENE e ha— L xK 6 (Bl 12573, ABO ik A<
WA O BEE . AUERT O ML HTARAR IS U TR RTIC 1~4 5] 0> — 5 i i 4 22 #a
(DFPP) Zfif7T L. MEAHUAM 32 f5LL FIIR TS5 2 L2 BRI 5, LA
VLA IRE (2 LA % [AIRF LZAT » TV 7223 IEETIR Z AUz D RIT 200mg % 4l 14
HATE 7 BAMCHE G L TnD, ik b EMchiEMzile L., AER EAN
&L DFPP & 119 5,

Ubko7m ha— 2 kv, @ OB E g Ui o 220 BRI 72 BB A% 51
DREAEZEND D X H 127> T D, B HLA BEfFHURBPEIE B 35 T8 ABO IfiLig
BIRBE AR CHE Ut 7 e ba— L 25 LBENARETH D,

2) B EAC. RHE —f. M E&. Annual Review Bl (2011) ®%m i1l
I11. Clinical nephrology E. &R~ 4
10. B GIE MEIEIE T BT D Bl O
B. L HLA FUIRBG B BAEIC I T 2 0E 7 a7 U Uk p302

PERITEER TH o 72 Bt HLA FURBGYEREFNIZ 38 TH . ABO I & AN 1 A i 1] |2 Y
C7TEBEAERIEN T TV D, L LEEBERITIEVH O TIEZRL, 2 OHAIX
BFIRME R 7 1 7 ) o #¢ 5 intravenous immunoglobulin (IVIG)72 & & D fF 2347
nTns,

a7 ) COEAEFIT. O~ /7077 —YFy L7724 —07uysicks
PURIR A PE RIS E O I . QW IR FEPE(S F O W . S8 A R EMERIE O )
R L-1 FEAE O & W o TeIRIEEN . @A T 1 A5 A FEHL B MDD Fey L
7 —b 2 LR EAMGIER 2 EnH T o s,

Jordan & @ 7V — 7 135t HLA SR MER] (7 v X<~ FEEMHFD 20 FliZ s LT
ALY Y& ~7 (1gx2[A] ; day7,22) L IVIG (2g/kg/lAl ; day 0, 30) ##HAH bt 7=
P AEREIE 24TV, 16 ] (80%) THEBAENFREL 220 . 1 FH OELFHE 100%, £
BERITUHTH o EHEL TS I oI FIC) YR ~T 054 1 A
Lic7a b a—/v& B ERER] 76 BlICATV, 2P CTHRIEAAREL e h 24 # HE T
DAELFFIL 95%, AERIT84%, 12 y HB LWV 24 y HZB T 2 FHlE I VT F =
EIEENER 1.5+1.Am/dl. 1.340.3mg/dl THo- L HELTWD Y, 2D L HITE
BHERRECH o CHZDIF LA ENBURIEFEETH Y BHEEZREITITO 2 & A AEE
Lo TWV5,

3) 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 . *"f#
iik-30

4) Vo AA, Peng A, Toyoda M, et al. Use of intravenous immune globulin and rituximab for
desensitization of highly HLA-sensitized patients awaiting kidney transplantation.
Transplantation. 2010; 89(9): 1095-1102, %%t fk k18, [ 5 2 < Xiik-4
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