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( calcineurin inhibitor ~CNI)

2 ( interleukin2 receptor o CNI
antagonist IL2RA) o o
1: ( mycophenolic acid MPA)
(1A) - CNI
2 .
(1A) o 4:
(1) IL2RA ( CNI )
(1B) o (1B) .
(2) 5:
(CsA) (2B).
rATG) . (1) CNI (2B) o

( rabbit antithymocyte globulin

—Fresenius ( antithymocyte 0.05 ~ 0.25 mg/ (kg « d)

2

globulin-Fresenius ATG-F) o
(2B) o (2) CsA CNI (2C) o
1.2 CsA 6~8 mg/ (kg-d)
o 6: MPA
3: (2B) o
: (1) ( mycophenolate MMF)
(1) ( human leukocyte 12 h 24 h
antigen HLA) (A o 0.5 ~1.0g 2
(2) (B )o o
(3) (B )o (2) 360 ~
(4) ( panel reactive 720 mg 2 .
antibody PRA) >0 (B ), (3) MPA
(5) . DGF
(B )o .
(6) (B )o 7:
(7) (B )o ( cytomegalovirus CMYV)
(8) >24h (C ),
2 150 ~ 200 mg/d (2B) .
8:
. (1B) o
3
o CNI
3 ( MPA
) o

CNI
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CsA (C,) GCsA
: 1 200 ~350 ng/ml
N 1~3 150 ~ 300 ng/ml 3 ~ 12 100 ~
o 250 ng/ml 1 50 ng/ml. CsA
9: 1 1 000 ~
2 ~4 1500 ng/ml 1~3 800 ~1 200 ng/ml 3 ~
(2C)» 12 600 ~1 000 ng/ml 1 400 ng/ml.
10: CNI (4)
CNI (20): 12 h o + MPA
(2B) o +
11: MPA . : 1 10 ~ 15 ng/ml 1-~3
. . 8§~15 ng/ml 3~12 5~12 ng/ml 1
( hepatitis C virus HCYV) CMV. BK 5 ~10 ng/ml.
(BK virus BKYV) (5) (de novo
MPA donor specific antibody dnDSA)
(2B) .
6 ng/ml "',
4 13: IL2RA
CNI
14: MPA
30 (2D) ,
15: (20) o
60% 0o *. 5
N N 1
o 12 .
12:
(1) CNI (1B) o
: 13 .
(20);
(2C); 14
16:
(20), (1C) »
(2) CsA 17:
(2D): 12 h ; 2 h (2D) o
( area under the curve 18:
AUC) . (1D) .
(3) CsA + MPA + (1)
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(2D) ,
(2)

T CD3
antibody against human CD3 antigen
(20) o

( mouse monoclonal
OKT3)

19: N
( intravenous immunoglobulin IVIG) .
CD20 N

( antibody mediated rejection AMR)
(2C) o

20:
MPA MPA o

MPA (2D) ,

( chronic allograft injury
CAI) 13 » 143

. CAl
. CNI N AMR o
21:

(1C) »
22: CAI CNI
N CNI (20),
CAI ( estimated
eGFR) > 40 ml/
<500 mg/g

glomerular filtration rate
(min « 1. 73 m?) /
( )

( mammalian
target of rapamycin inhibitor mTORi) CNI
(2D)

7

( calcium channel blocker CCB) CsA
CsA
CsA CsA o
CsA CCB CsA o
CsA  MMF CsA MMF
MMF CsA
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PREFRBEBME S
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2019

N T BN B AR R IR R IZW S IRYT, PRI BB S G H R

LR, BESBAED LN EBEIRRZYS, 75 (b E BRI IR RIS r iR (2016 ki) ) BYFERIE, Jf
et Banff bife, MOESAEHET O . SRR SO SEHER RO e HE R S NS T, T AR

[ ]
BURAN FHOHEFR SO s SRR A
[ ] R617, R392.4, R692.5 [

KA (end-stage renal disease, ESRD ) /&
S N A e (RPN, A RIA YT T BOR
Fott. FI N 1954 4F- 32 [ Murry BS Ui sy st it 47 1 1
1 BIIRIRE A LR, C&D T 65 M kR
Fi, 2BKA EHARJT ESRD BAAE2 B M T AR Mk
52 WA, BEE B RASMRHE AR H Rl . 48
TC AR A B 3l e L T AR a7 R
SRALREAN R IZN 2R SR & AR R A
AR, (HHER SOSATY SR 5 i B AR BRI AE I 1Y
IR B SRR I

il DR T SN 8 G SR 2 TE A (12 I8 5 5 BRER
J7, IEBRIZWTRY “EAnifE” R, RIRS AR B
Fo 1991 4F, HEARSERINZ A ORI MR
FE s B2 RN AL A 52 27 & SRAE &R Banff [E K0
( Banff National Park ) #JF 155 1 Ji X T HAHE
S22, Bl Banff 201 #2421 ( Banff
Conference on Allograft Pathology ) , F7E#.—~H
PRt — A B IG HAUG A B2 2 Wb e, HS 2
VOB 7 #3840, BPAEZRAT 1R, dilE g s ndps
R A “Banff FRifE”

R L, ARHEHET SN & AE ML ek AR |
RGBT 1] Sl PRAE s LAk 4 RS, RIS 2k HE
J* B (hyperacute rejection, HAR ) . 2 dEHE

DOI: 10.3969/j.issn.1674-7445.2019.05.008
HATH: EEAREEILS (81570680, 81571555)

WEHBH; R, BRSO MR HE R RN ;

] A [ 1 1674-7445 (2019 ) 05-0008-08

JE W (acute accelerated rejection, AAR) . 2 kHE
J¥ B (acute rejection, AR ) A& M:HESF S ( chronic
rejection, CR) o AHUFHLAE TG IRIGTT, SOKHE
JFR R 53R T A S HEF RO (T cell mediated
rejection, TCMR ) FIHLIENFHHEF KN (antibody
mediated rejection, AMR) ', T FHLELFEHLEN .
PO G R0 25 07 T A I AN TR] il I R4
Z U, KPR Zn] DL e ] SO
Yk, W& ZRAS BRI, R
IR T 20k T i/ R B R R AR, SR, 2
PEFIE PE AMR 7ERSARY) 5 R 2 F vh R 4546 ok il e
BV, A A 2 BR ) K 1235 Jo f e B g 7
FEME B HE R OB 1T DA ORISR 2 AR iR T R B I
I AHER )% ( subclinical rejection, SCR) . 4 i Al
TR G % B g [R B A7 AE TR A M HE R OB . CR & 9F
AR & [FIEE, JURRAS R AG Ge g2 NS AL FHE T S0
FAUN] [FINAEAE, Rl e fe g T s e i) S e A
ThBERRGT ¥

HhEE A E RSB E N LR, M
BTG IRZE S, £ ChEE IR AEHE
FF R B RI2 Y7 HE R (2016 i) ) RYSEEL ¥, Jf
#AE Banff bRl T AR

PEEF AL 100091 Jbnt, PEARMBREBERS /A EZTO (AR 5 IPERSE —ARER (7))
WAEVEE . GMi%k, Email: shibingyi666@126.com; 257, Email: sxtylining666@126.com
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HAR S Ilfii R 3 B 5 Ay Jil 2 LI 2R d by 1 i ) —
ST, Z RN R AR TR (donor
specific antibody, DSA) FrEl, J& T Il BUAR N .
KA FRIR AL B4 22 ABO I AN AH 25 1 i 2 HAR
e S I N LN ES € S E IR T AV € SR [T
B IL KIAMBENT . PR RAE . ANE B0 B
RECECo e
1.1

HAR W %9 L O 32 5 IR B8 vh U DSA 578
FEW) A8 N B A IR BT R 45 &, OIS AMA SN
N, TE R % B 5 K ( membrane attack complex,
MAC) , SENEWEL., A, kALK
KA B FGRR EIRVER MO F RS L, RO
I BUN R ARG A, Ry (1) N EZAifIAR B
B, SEUNE NWAFIZLANEANS , LHEUK A I ;
(2) PN B 20 M PN T 2 S i 25 2 5 80 i 6 T
MBI A S, R A AR AR BRI, SR
1.2

HAR ()R AE PR 5 B 27 26 30k Bl DK e 21 24 2R A
WAL (B0) Tz U RIE s, AR Bl
s PR SRAE ,  Ta] 5T A B A 7K e B A v PR A4 i
=i,

1.3

HAR Z RAETER A BT B BN, —
RERAAE 24 W N, ATIIER 2 48 ho KATEART,
LR TR AL AR, BOAE BT AL, R
LU, SRS, A E BERE, ABUE R,
P LD IR L, WE RS, JIRE RN
IR IO, BAE ik ek, RGN, E 3
WkIESA g, TS KRR, akmE RS, W
PREFIE s RATEARIG, FIHEmR .. DIRSTER, B
DY, T4, AEom T Hh BIEE o A
LB e dRER M
1.4

HRAE A I PRR I, &4 TR HAR HYi2 W
FEARAME, TEBRAMIIG D | A e R,
SEAMBHR RIS, 25 B Sl R 2R T A B e I
FEBUSASES, a2, HE R E AR
ZREUHE, AR SEME LIS I AT AT RS R TG 414U A
(THA) -

KT ARJGE I HAR -5 g i Rl i A s -
TR G SUABSE R, B sk . Bk Ie ek
S5 IMAE I AORE . R ARERE . A B Th e g IR R
%2 (delayed graft function, DGF ) %%, ik (0L
s R #1755, BErRaBEE A&
I AR A 5 R B AR . DGF 5 i UL 4
PR VR /NEIRAE, R n] DL Rz 5 if it BH g 4544
(resistance index, RI) Jhw, {H'BNEIMGRAEHIEH
IR EAFAE HAR B4 B R 2 21
1.5

HAR — H &4, WIR A B 5 00 o 7™ 8 HfE T
RO, HAENSE R SR B DIRE e, BRI
ORI . PR

G NI N N 1 N A P W 3
( complement dependent cytotoxicity, CDC) .
it 240 B A 38 LB A (flow cytometry crossmatch,
FCXM ) . BEIARS R EHTIA (panel reactive antibody,
PRA) FIHT AN 28 H 41 e $t ) (human leucocyte
antigen, HLA ) PR AYAIN 0] 45 R HF#AIX HAR 19 &
AR PO (1) H AT FCXM AL G Y 32
W TIAE Y DSA, BAMEA B T /> HAR; ik 4 1]
CDC > 10% WIfLE, Il 280z # k5 4 HAR .
(2) PRA W& B Tk i Bz %, LAIR TR
WO R ) T e, 98/ BH BT HAR; F5 B 45 i,
PRA A IFASREHERR HAR fRTREM:, B 278 m it
B2 H A G S, (3) b kil 3z #R a4t
HLA HiR B R 2 FPUATE EE, RS G i AL DUk
HTUF DSA, A/ ETHBT HAR B A

XTSRS B, AR T IR AT
/DB TR HAR B 428 . A0dE I 46 sl S sis i
BB AT BR BT HLA BTk s ) a3 569 1 S e ik 2
I (intravenous immunoglobulin, IVIG) 4 B F [%AK
PriAKF; HER B 4I5S (2R AR Z B Hhial
IR Z A ) MY
1.6

124 1k HAR MICHBARYT Ik, iz nIs
FLYIRFEAE B 1k HAw M5z 3 i

2

AAR ZRHEEBIA)G 2~5d N, KB,
PEREME, Y H I AT AR BRI I, RS AE W ThRE
LR HAR A 5 HAR 0L, 2 5 BT REA 3 7,

E
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B TAEAC e BEBLAAR . 1212 B 9B HT 7= A= i b LA L
HEFBUFIE S H 4 DSA (de novo DSA, dnDSA )
e
2.1

AAR 19 AR LT 55 8 A8 40 10078 N K A M Ak A
XK, BEFP P R TG AL S HAR AR[F], AT ZAMAR 25,
KA, A TR A E] SR N R 20 R ) e PR
SRR A BRE AL, o RN g is ik, 5 HAR
m T ASIEAEXT R . I, AAR JFIEZE HAR 1R &
B, mRE AR R, a2, HAR
PR PR R 3 A R ARMAR G SR T I 2, T AAR A 2
TEARIU] B B0 T A S N BT S

ZAVEA TP HUEE DA SRR 0 N 2 4 &
SEJa gl AP R ARG A i 22 2R T B N R 3
AL i35 7% A F (nuclear factor, NF) -xB J3 31— £ 5
FRE DR s AT B50RI  2 BT Bl LA BR300
SOAWIR: (1) WA B2 20 B A% 5 BUAE FAn 2 Rl
RS T FRIR, ARG F5RY 50+ (intercellular
adhesion molecule, ICAM )-1. FH 4/ % (interleukin,
IL) -2 FIEFEE -E, Ja & B+ 1 2Rl .

(2) 3d ik 20 2 PR AR EC A 35 PR 3 fin 2Rk
DL R A 5 22 1 AR T AR AR BE M FREE . AP AL
N5 AAR R BRI UIAEOC , AL4E 1048 P Il A
AR VIR RNz, Hp R2oh AR R
('natural killer, NK ) ZH L FlE W40

2.2

ZH AU R R A EHE R O, A/INAAE R
B/ NERR RIS DK AE R FEIRIE R FEBRFIE . D6 WAl
T T AT UL I AERE Y b T AR I N AT 4R RN
MR, NS FFEEE R A e R, /Ialilbkrh
JZEAERFEINIE, B SEBORAIRIE . i, [E]BTA]
AT 7K KA [V B3 P bk L A R 5 SR iE o S s
ZH A6 AT UL B JkCRE R 41 1 A RE 1gM, 1gG M C3 FilZF

e AUOR, B/ NE R FE B4 ( peritubular
capillary, PTC) JEITHE C4d TTFH.
2.3

FEENARJE AR DIRER A L A2 rh AR D JR
s JCIR, FEAEFRRAK . PR, JRE TR I LA K
SFIGRGE T, AR BT R TR IR,
Pl E, vEEGE, RSB E R,
2.4

(1) BAtG 2~5 d W B0 B B oA i PR SR 3,

N EEVREE AAR BYFTRENE.  (2) B E R )
K B, ISR S i WA, B R
RI Jh i, JEHERR 48 6 ZE R0 200k B I PR PE S5 AP R
PRIZR T P A A X ALt 14 20 AR RN A 2 1 A0
PEROR, ARMEMEIbREIL, H RIA St AR XS B = 4y
Sk, W DGF. AAR A1 e PEAERHI AT 1 R (EAY
This, SMOREBK A I AR M2 IR, (3) &
LMW AT A B RGBS A
2.5

AAR G IT IR XE, — H B84 12 Wy i RN
Pt A M BR 4 B 4 9% Bk 2] 1 (rabbit anti human
immunothymocyte globulin, ATG) J&J7, —MTfEN
5~7d, ARG L A m G A W B A TVIG iR
J75 DSA FHPEZ R M E s, DIEBRG
BRI REEE G, R frRes v B Gy

( continuous renal replacement therapy, CRRT ) i F&

RV T, R RS B A

N BT YT I, 75 B DDLEE AR DG A RS
PUE SR il € e (TN N o2 AN = kL S
TEE NI /R S EIRE R (R ) Al
UL 258 AW 78 SOy 5[] i 48 A ™ o
B, WE AN (cytomegalovirus, CMV ) F1ELHH
RS O AN 2 VR IR UG RSP R N = LIE L/ B S E N 2
BV ARSE bl IR R BB GLARS,  DAE &1
15 E AR S ) R B TR A -
2.6

5 HAR B[R] .

AR JEECH WIHEF OB 288, 2 R AR AR
SRR, AR G IR AR, R
AERLEZL TR, HETLAEN AR RAERKT 15%.
T EZ (sS4, 10450 L) nl &4 AR
HEAR Z2 AN LAY, S R K i & 30 R Ak BT S B0RS
B A E g th Y P, RS RIS 2
1RYT AR TBSR S BB BE W B R RS B SR A
JEIZ AR WA AR, SEERIS ISR E PR g —Y
Banff frif, MRIIZIRAENG AR 438 20 TCMR Fl&
P AMR PR,

3.1 TCMR
TCMR J2& 2 HE e BN fe i UL I RS 7, 24
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17 90%, ZRAEEBHAGHR 3 NHW, B 14
SRR R fals R Aass: 23 HLA B BCEUR
Z | P . BRI | PR oA
DGF. @i . 523 A FH G 4 il 7] (e i 22 M A A
225

3.1.1 Z0ME TCMR & 5 HL ] 2 Fi 40 1 57
T E 4 (cytotoxic T lymphocyte, CTL) . ¥ffk
A T 4 DA S NIKC 200 B 5 %) 440 L 5 1 S e A 1
ARFFHEAE PSRBT T 40 AT51L . TL-2 AY7=2E A
T AN R SRR A . TCMR J2& 7 IR A
Je ST FE RS R, ATHGIN AMR KA R, JTEE
mis2 s 1

3.1.2 21 TCMR Rk Bl R A 4%
3T B B 2H 2 IR) JOT P B A% 9 4 R 3
/N R ROR (5) I P R R . RS PN SR T8
SN A IRIE R W 2 TCMR {CEA 2R 1EH,
HAf 2 LWl 5 ZEAE ISR A B /N b R e ()
LA P B 9 630, 7™ B 11 TCMR ATt BRIMAS N 2 4R
T BB Bl K 43 S YA A B L 2 2 4 I
WL

3.13 (1) 2 TCMR e 24 FRAEA
Ja VAN H DY, BRI PR 2 30k G BH A D A1 ) DR U
N - JINERY NGy -=e: ) IR 3E 00 RN S E R
1Ty BEAE PR AR . B P RAIR, R
FIATT B R T . &3 (LU 32 ) L =297,
KRR . BHOER . Oahid el RS, B
BT ARG B 550 1) T 2 o FH LA B e PR 2256 i FR R AN =
B, 2% TCMR % %R ERRH 2 e E, ©
RMAIE RRICAR DB, A RIS 2 F R
(2) SR P i A TCMR JEAE A 15 52 RAS 4E
DL K skl Nsh B AR I i, 22 REVB R 250k
7 1 FNTERTIRE.

3.1.4 (1) I LRI R RN 25 A SE 2
PE TCMR.,  (2) #HEE R AR S S R m, JF
HEBR M A8 B A PRAS AR AMRIIF B A, (3) 2T
B ZERITE RS, Banff i HI2E /39006 TCMR #04%
RN 390, (4) XF A TS sl 52 38 0 S i A
I PRA 7KF-F1 DSA HEFR &M AMR 97T .

3.1.5 W TR R Ak TCMR 1Y
—EIRIT T E, R E MR TCMR, RS R 45
T ATG ¢ HT A T 41 Jfd 4 9% £k 28 H (anti-human T
lymphocyte immunoglobulin, ALG) J&4¥7 "', #il

' 9 BT AS UE SCHE SR ROV 2, X L2 224 2R A
FEEFE TSR O, B E Ak TCMR
(Banff &< 1 B%%) , R MEITFIERAR,
eSS, AT O IR Ry HEE 2 TCMR ( Banff
=1 AY) HFE ATG 5 ALG JGY7, [Fmf %4
THUA R AT IR ,  F AR G 10 i 550 f) i 24k
JARE 1 IR 25 PR B RRY T T 5

VAT B 2 PE TCMR BEAS 23 S 808 il 15 41 21
PR R, A REEBAE R, B2, REE
A BB P 1Y Ak TCMR A SERA & TIREAR 4,
MEfESE KA 1
3.2 AMR

AMR MR EHEFR S ( humoral rejection )
FEBPUR . FMASE ZFMARR E LSS 5 T U0
JER . BEE X TCMR WA %], LA AMR &
SR ML SRS 4 B B F AR AE R ST TR A, AMR EL AR
HETF SR FBT FIHZIR %O N %S . AMR 2 S8
FEE S E MR T R N, B RN Y
TR R 1
3.2.1 HATE X AMR & JsLii AT 1
KEW T, 20k AMR ¥ DSA /& 1, i
Tilff DSA Fil dnDSA, %6 K 2% HLA /=4, D8
HHEEXT ABO I BT AL B 28 MR HLA P57 Az
M7 F RN . AR DA T RS A A i DR SO )
Fi HLA A1 (2% ) 3F HLA $TR B8, 17 HiLA7 DSA 7K
SRR TR L REVE AR S I, 52 3 1A P AL S AR S
A2 B 20 PR A O A B IS e e, TR
FEAE R dnDSA, M 3™ 5 A A PR 15

AESR, JA¥E AMR A GI LA RN o2 A AL A5 LA
RABEFE, DSA Hi B 4HiETEfb ™4, DSA 5 K4
MR PR T 456 )5, e fMA R R 3E £ A
M S5 AR E IR AR, (F NK 4l . 2B
PR 240 B R I A O SR AR, DT A5 B8R A A 4% RN
RS "L Al AMR A Rz 4R 1 2 1
SRy /NKR ZRAE i Aa A Bt A R A 2 i SR
BT N B 20 L TR A R[] R R RS A ) R T R

322 APt AMR ) 3 ZEREA A RS B S
N2 BRI AE PR, JHE L 70055 P AR A0 355 B /NER R

( glomerulitis ) . PTC R FIf Ik PN AR 48 £ 28 B ik A BE
FYEZREIRIE, Jo B IRARE , SEE fas
B LH 2R A e @ n] UL PTC PN ZeRERY C4d BHPEDTRL,
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323 (1)FER PR 2 DD I A TP e
PR I (2) BELMRE IE R SIE WK E Py
M35 WU ACE P s (3) A RZECRATEARG
2N, JRHERE TN (4) Wk LEH2 &
AEFREAE 2 ~3 d kR BT B M RGE TR R
(5) RFANEHE pTIRI7E ATG. ALG {RITRUERYY
A (6) B BB R IR JC B K,
M3 5 5, RIEH U8 BE3G &, & HER SNk
PR R R, REAR B R R UMK, il g D
RI R, H2ICHRI0R.

3.2.4 BRI IR I, U A B Y
Z BN B A0 AMR,

WIS AMR —IAE: 22U B AR
Pt . BUATE MR SR ERE R A T 2R (50 T
% HLA $itJ5f (5%) 9F HLA 5 R7E 3R DSA 2>
S0Pk AMR 2 W A H & 1 L BT A 2E R R AL 4
PTC K. B/NERK . ZIIKEFAEZRMEIRIE; 24 AMR
Z W] 3T DSA FHME 5 TG R 20 2k A 45 2R,
HOHE bR PTC AMA /> C4d 1) IZ DT, C4d
PUBE PTC BRI L, J& AMR A G FMARL
W2 —. Wik, BHEARE R DSA WilkE
THIZESY CAd UL, A Bh T KATHI2 AMR™Y; SR,
4R CAd Ye @RISR T BESIRIZ > AMR™,
C4d MR 2 H AT 85 6 e i F AW #4845 (Clq.
C3d) Wi AMR,

C4d [HYE AMR Z2WrbnifE: FoAE B Uifeal ; i
2 DSA HUIRBHYE; PTC JLJEME C4d UUFY; BH A
HEIE AL

C4d PE AMR iZWrbnifl: Bl Driesul ; i
2% DSA HURBHYE; PTC KL C4d YIF; Az 40
151k [W/F .PECAM . SELE %5 i A% 4% 12 ( messenger
ribonucleic acid, mRNA ) KP4 1 #1 (858) B/ ME
ACER) BANIMAE P 41 CD31 7 Ki67 ©5 BRI
HLURYIE IS AR 2

A b, IFAE T Re ki 2 /Y DSA Fil C4d
SR W bR R PR TT DL OB A 1 0405 L A bk
oy, B, DSA K. Cad VEAL FIZH LA A Y
JRIBRPEAR HE T AMTHRRIZ W AMR H e 7k iy #Ad0E
PR R AR R I — N OR, TR R, fE
AMR A ARNIE Cad RE 5 E, AN KA
M HE ST (endothelial cell-associated transcripts,
ENDATs ) 133k, #H T C4d, ENDATs Kikifig

\

10

bR G, REUE S, BfrRERZE. 1
A, RGeS (Feskdse . g gy ) |
L PR VR A4 L Rl A DU RS2 AR S B R TE AMR (11287
Jrmie s T R AT R Y B R
AAE R — I TR A T B et P S AR 5 AR
KA NAANEOL, BRSO T e i
P& W 1% (blood-oxygen-level-dependent MRI, BOLD-
MRI) & HCHPIREREIAR SR i 77, TS
WS HOR S W (AR I RBFFE i R 1 D4 A
TRz WUE BRI B o3 1o AR B TR RS A
JeT g E AR, ATA8A AMR BYIZWRAE s o
PERZ TR (micro ribonucleic acid, miRNA ) JRXF AMR
LA —E N P

325 2% AMR — kA&, BB
WO HIRITIRME, E TSRO IR AR ). It
RO B HOCHE . £ AMR 2 i DSA i %,
PA] I 3BE T 147 DSA S A &5 10 Bl FAm il dnDSA 17
AR AMR BYOCHE, HAARSNT: (1) B
FEHTE 32 H BT HLA PURAshBR0, 12341
SRR B | RPN SO R, AR AL |
ZHRIEF AR E AR, (2) BN E
PESZ H HLA BCAY, 548 SO Bl 2 B 1R ik L e 7Y
FEME AP P HEAZ PEAS BT R (B0) A5 BCH b
FyEtE, AR dnDSA BY7=4A:, Mt b 2k
AMR; X T 005 A% A2 3 18 5 3k T T AF DSA
AL T A R AMR (97225, (3) X%t DSA 55
P2 35 AT AT L BB0A YT, SRTTIMEIA N B 4 il 1%
PRI C g Bk R PE CD20 o ERTA ) |
IVIG ., Hfie W Bl it 3 B Heiayr B0 S an i v
HFR CansE I mEm R ) 455 WERRIAN R DSA,
I AMR AR AE W) B 400 kA S 2 A B
B AT S R A, B AR TS e S s I
X DSA # Al (5 ) CDC &% FHE2 %, WA

JTRCR A AN BIAE S B R ARG R .
3.2.6 IRYT 20 AMR B EE H BRI

PUAIFFA A AR 5 Pl 2R 509 TCMR
BIFHIEL, BRI AR EE B ISR B
BRI THRB M £ EE Y, T AR AMR 2
A IR AR B £, RO B MR BB T T R
VB Bl HE 2 X AR AR W BB A0, X AMR 4
TR FEA EEOIIE L Y ARG
S (1) HERZERNCARSR, mIKE
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B REW f4F. (2) BHIBTEHER ST T A0 %
FRFALHOAER, TVIG 55, (3) MHlskigpRik
INBLIRRYLESE ™ 25, 5T B 4 IIZ5)( CD20 S g BedifAs,
WAIZE BT ) | PURAME PRI (A0 AR
HFIBEAAR ) | T C5 Bt (IRIEERIAT ) 55,

HI TR T SR i s Z Bnvfiedl, ol AR AR IR
A—Tmla, HE S A2 e BT, P TR
DAY T A AR X B BT ELATAG 27

4

Wi 5 S 750 S 2 0 7 390 A S R 1) g, A AR S 3
R RS ERAE R, (RS R AR, I
R DIRELE 10 4E B ek 0 R R
JEZ TN, ARSI (Y R AT A
CR, Wl 45K B 47 I B A D) BB AN A2 35 A 16 T
e H AT R A T N
4.1

CR JE R AT B ol 4 21 Ty R 2R 7 117 2848 Ak ) —
HER R, —BEAETBEFRIANAZE, FigLe 4
AU, I HAREMHS AR, REHL
CR AR IR 2 BRI A 435 fe e Al e ik
B MR A B

(1) RPEHE: SMEHER RO . HEUHA 2
REA:Efi sl . DSA (HLA FidE HLA Fiifk ) | e
TR AN R A5 (2)AE e R 2L il - PR |
DGF . AP RARAER RS | D AEFET 25 B 15
[N = N | B = o A A N U 7 2y g
#17 ( calcineurin inhibitor, CNI) B&EPE. Eii)E .
FILAR . TR B CMV L4
4.2

CR SR8 B2 0 BRI B . 4 B
ST WURIEF AR AN M IH S8 38 A 45 RE L[]0 R I
WA, AR PR CVEAUEAET SN, R EUE
RorERSE A PHE, IR IMIAGE . 2548 AT 4k
4.3

HATXT AR B CR I PR S BRAE i A IA T M AR 7
gy, —HZENBAEE DRI A S R IE R, A0
E7ES CR MR =R b . Rk, 508 S T4
f9 CR I RIZ Wb vfE P BB HIE CR AYI2 W bs v 1
WHEUT 4400w (1) B NAL TS
Banff #rifEf Y CR 41412 3R M, BFia . B/hERH
BN ] AR AL R ME R L 2T (2) BB

11

DRESEA TR0 , N2 205 10 YA Ser KF-,
s L 3 A A RS WEE Ser B9281E, FFLA Ser By
BRI FoAE 1 DIRERYIRGR s (3) LB (R 7E

BERMAG 3 AL (4) HRBRHA R P 3 Y
A DIRES 3
44

&S CR ML RRT B, Mk, &
JSAET IR . BAEE CR MY E N E AU FEEH: AR,
HLA JEVCECRAR . A2 FAFIE <14 % | {3 Az #5047
W2 Tk (IAERS2 H BAEME ) Mgk 7, %
JEIHIRI R AR . 2 KM R ARG dnDSA
PR S, SR IO R 15 s A5 A F CR TR . T
CRIGIHE A . MU E I L SR T BN,
S A 22 RS B SE R I L RS PR FE
PR R, HA BT CRIGEI; BB ARG &1k
17 DSA Kl M By BRECK TG DSA . M A 5
dnDSA £ IR A R CR & B,

4.5

X L b R TR s HE R SN, B
ZABONRITFB . WK L SR TERS R B 2 il B
PEUFEERM AR L, 456 G RERI, BURS4k5]
A CR MR, HlE s xRy r g, Mamiln
WTE T RE S BIE MR, H M. XTI
DSA FHE ) CR 23, Gniab T i, R
I 3% B IVIG S5, sk — 2 M7 AL,
(HEeZ REEAIF I RIESG . X T BRI A G R
Jr il CNI B B AR S R 3R BN RS AR ThRE T 1%,
NENSER ML . MBE . MAE . MPRFRSEATEE, %A
AL SRR T % .

5

R SRS R AR PR A 3 1 £ BT AE
FHER N FIE LTI, Ik R BTN 2R
Mo P 27 R R S W HE e S W A E 2073, A PR
il A AR PR SR A A FE A9TE . IR | TCMR
BZ I, Kb BEZ ] LU, 1 AMR HIBESE
IR AMR B9 KR HLT . g BE LA By 6 it e
AIBFTEIEAERE— B TR A . AR, MY S
ST YA B, Rt B HEw SR B A 1
—E M ERNFF AR R AT REPE, XX — SRR
R A HE R BB A LE AL L i i A A ) B 3
BATHEZ L,
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S EA S, ik, O RAHETR ROV A R AN
CEHWRIPS 2 G P NEZu kil SEiUpE S
CFERE A P R R SR A AR, ST [ fiR A% b e
R BB AN RS A AR R o A BRAK) S e ]
7 Gt KRR B AR FLHUHE R S AR FH A [ s i/
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Figure 1 Schematic diagram of the action of various immunosuppressive agents

PEERIE 1 (fATG) , JEH A RPN T MM skE  BHfE 6 h L, SR 3~7d; (2) & H 425
1 (ALG-F) , EMN™HAKIA T HIGEREERE . BRSO T 40M v AL, 38k 50 R
1.1 {ERHLE FEMHIAERT s (3) AT ik W RS A L RO ER

ZR PRI T TR E AR RIS op T g B R, AR HI7ES A L e
AR, SEAPLBLRENE T HRCAMFER. S5 cp3 g (e T MRELAII) AIKELAIIE O] < 10%
ELHNIZ A R AEAMATHI TP PRI, o e b S CD3 A
P R AN AR AL Y Fo- (RBPEIEE oo o g e ol

E PEIAHIERR, THBERISEIZY 6 heo
R OLPA TR RS 1.2:3 2 Rdr BRGS0 A 2 i i 4 B ki

12 IR 0 e me
120 wRIE (1) BIBAER A S O IR

(2) MEIHUEAET AT (3) magies 193 B R
CIE R ) Uk 58y Pk i A% 5 HE kSR ( Banff 2 2% (1) ATG. ALG ¥k Sl iy 7= 5. ELAT a5
W3) 5 (4) WEEHER R SR mEEERE  OPUREE, ATRESGIE AR E R N, SR
TR TEIR s (5) TR INREIER IR (delayed A0 EIIIMBRAEAE LS, ARSI A5 L Ay o BRI 1 17
graft function, DGF ) B i FH AT LLYs /D55 #h 22 26 #00 FHCLR IS . B Rl e B2 ol P ) A S
#5 (calcineurin inhibitor, CNT) 26259yils, wk  F2IPIRPIIRLIEA TR DIOLES, St AN RSN AT E
% CNI XM R AR B (R B, TBh 2tk e i, s PASE (2) A i MR L,
AR R D RE IR I I) TR S SR I Ak A 2 FE ARG (3)
122 AEAE (1) LhrATG W, BPGHERN 2 e BEPTIR AT RE S0 i 200 M 75 S e 1) e 2 3%
RN 0-04 ~1-50 mg/tkg-d), TRIT 2MEHRRF ROV HY (4) J5 52 22 Y 7 T B0 bk 18 4 0000 2 A s i
FIEE R 1-5~3-0 mg/kgd, Wik IG 240 Ew kiR, R —
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BT, R AR Y LA 3R -2 2 AR BRI

(interleukin-2 receptor antagonists, IL-2RA ) & T 4
MG AL S 3 455 By BELA ¥, = 2598 T R
LEE
2.1 fERHLH

IL-2RA & — Bl N Rl & /9. 41X IL-2 32 R [
afif (CD25) By IgGl FrCEESTiR, HLIR RN
Sk e A e B P BRI IL-2 S22 44, BHWT T 40151k
55 2 {5, T 40M 50U RTE G, W1 G, A
REFEA S, BEZ AR PR, Pl S e R
2.2 KM A
2:2-1 # ik IL-2RA JHTHER S A TS
222 AFEAE BHERGONG], bR ssR N
40 mg, APIRLG T, BIK 20 mg, HIKN THEA
B2 hNGT, B2 TARES 4 HaT. KiH)s
4 LA BT T — UM DK RS, TR ATFE 20 ~ 30 min
PR IR o 2R HR B LR B ™ i ) B
S BRI TR, WIS I3 2 R4 2h .

2:23 FRAE X ERIE RGTEAL Ty T AT St
TiEZpap
23 ARRRE

IL-2RA N R WD, D WA RSO0 AL 46 &
TN S I (N 1 R S X (NN 911/ AN
MEF R MBS . s, ek, (ERE . BTS2
RO A E G A o 24 iR 24 401 18] 75 el i b
MEHL, FF. EIIRERVEATARE . o AN A 5Bk
LEAAE, SMONDAMEHINE B BRI . SEURI . L
LUVER QNS

=, e B BELERT I I R A
ARH3E

i B RS R A R 0 O g 00 A R0 Y R R TR 2
PEHE R SO, A8 0B HE R S0 5 B i 0 i 570 28 26 D
SR 5 T AR O, AR 32 35 FRS AR 4 1 < 1)
ik, HATH M5 A 425 (1) CNI, @4F
H1I 2 (ciclosporin, CsA ) 53] ( tacrolimus,
FK506) ; (2) bt 4l M 39 50 2K 25 9, 40 4 B
W L % (azathioprine, AZA) . M B &2 % Wy fig

16

( mycophenolate mofetil, MMF ) . # % Wy 4l % i F
( enteric-coated mycophenolate sodium, EC-MPS) .
IR ST ‘5 (- mizoribine , MZR ) AR FKAF ( leflunomide,
LEF) ; (3) WL 2h %) & A 2 R 48 & F i ) 5]
( mammalian target of rapamycin inhibitor, mTORi) :

PE% 5iE] (sirolimus, SRL) ; (4) WHRZJREZ .

1 F¥zx

CsA J& 45 1 Flr CNI ] 77, 1983 4F £ W & i 5
25 i W B S B S (Food and Drug Administration,
FDA ) #it#fE b7, MIHEEFAEGUSIE A “CsA
R, 1995 4R I FLALE AR 3 — 2 0s 7 251K
IR TR RS AR
1.1 fERANLE

CsA T 2230 o VEFEMEID A T 94k L0 20 35 1k T &
FERZEMEIEN . ELPH T (1) Mk e
MIAEBT IR o SR 504k . 3858, FELTAk 20
JLA SR HA U TE Gy Bk G, W, 4l R
(interleukin, IL) -2. F#tZE (interferon, IFN) -~y
SR (2) EFEMEVEF T B bk L A Y e
(3) ALBHWr B wEgnpE P 1L-2 R, i H S5 41 g
F THRE A (cytotoxic T lymphocyte, CTL) i
JigE i, A T bR E 20 AR R PRk
SN I 20 7 A AR TL-1
1.2 RiEAE

(1) CsA 5 H AR5 HI, HAR 2y
AR N 3 ~6 mg/lked, 42 WIRH, 4 12h
PR TR, AR A2 35 S IR A5 K i 24 Ve 2 78 A 1
i, HARH RS CsA 78 R e il 75 24 %
(2) CsA Al BT RERLY, B2 ARG i BEoR
ANEFL, CsA e Sgh ICEu/ER, (HAE4 A
iR AR, (3) 4 CsA S5AFRHZ
Winz3E1rds . MER B, AN AR FIECKAH
AURPESEA HEE, SHIN CsA BBEFEME, 0™ % W
s e
1.3 ZYMHEEER

AT LAER & CsA M5B 25 A . BiE A
20 (LN s | RN | AR ST BRI e A ) |
FICRANEERPUER (LB R . TER. KW
HBRMWPIERYS) | PGB Z) (/R
B RS RGERIORSE ) | ZVERER . H Rk
2T I TN L] 8
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CLANAT DLREAIG CsA I 25k BE 25 F . Bissi
25 (ARIAESE . SEURHESE ) | HRZERER . R PEF .
PRV Rz, 250 Bk, Z8RPTAAN
it e — g e R G R (A HARGR) ) T SR e A%
259,
14 YRR KM

(1) 29 1/3 B985 0T 305 500 a4 G 1) ' DB
Pt , FIEUNTE NG S, B/ NIRRT RS, 18
PE. AT HEE B2 R ET CAWRITE 12411
(2) 8w WA B S04 45 I 2 Pk Shp 28 8 M5
(3) m#mgE; (4) FARAEARE . B, K
25 I RN 2T R A A R AR
(5) iTFRN  BRARAR . ML | FRLEAE
WEIRI . IR R I

2 M EES)

FK506 i —F R IR NEREPIAE R, 24 CsA J5
[l L — CNI 28259, 1994 445 [E FDA e T
AR, 1997 P HtEH T 5F A4, 1999 AE4EFR
B L. 2011 4F FK506 ZZ BRI RIAE TR E i, A
T AZ B AR T, 4 T IR 2 A
2.1 1ERHLH

FK506 il & P§ FK506 45 & # H 12 (FK506
binding protein 12, FKBP12) M &IEE &Y, %
AW & — b 5 S R R B2 5 T 40 A R R
OGP, DI T A b ™= A A B - K 5 5
S, BHAORWREL PR L Sk, S IL-2 A
40 B PR F- 40 IL-3 . IFN-wy . B 3R A6 7 (tumor
necrosis factor, TNF ) -a 2R IAF CD25 BIFEIL,
i CTL B4R 2,

22 RAERE

55 CsA MLk, FK506 EA A &5 & /N FIXE E 78
BAWHEFR RVAROS, CBOE BB —2
Sz —.

FK506 {4 kA R A5 . FK506 & ih H
oM 0-05~0-15 mg/kg-d); JLEE AR IR 2 S R
HEFEREAY 15 ~2-0 1%, DIATUAR MG ; Z4FEA
fii FH FK506 7] L3 24 /b7

FK506 X RAIG A4 LEAA#EME, I B Agks /il
HEAFLT, 72 WA L rp i H FK506 1 787 AS A 1 e
Ab T FLI I 2 I FK506 WIS REIEL .

fdi ] FK506 iof L7 ke 0 5 A 08 25 . AR 2R i

17

B SCHAD B T2 S
2.3 HBYHEEEHR

FK506 it 4 (5 2R B R b TG, s s
S 20 M (5 K CYP3AS 19259, Hmrxd HAR ™=
ARZI . CANTT DA R . REAIK FKS06 I 2 ik BE 1 24
Y15 CsA HIZEP.
24 HYARRRI

(1) Mt EALE A R OW 80 5, I
IRFBIA M. KRR, Ty, B, ok, Ei5
By (2) . BIigedigr, e i AE A AR i AE 5
(3) B IWLAA RSO = I 40 245
(4) e anfmtt, BB RGBT
2k v LW

FK506 FAS R S5 H 25 R BE B UIAHOG , KHE
O3S B RN AEAS 24 O S I RE A, it A
54 FKS506 Il 24 ¥ B W

3 hEE K B

MMF 2y JLFI 7 55 T8 19 & BEAE 90, 55 1 IR
( mycophenlic acid, MPA ) J& MMF A9 i 7 A 43

1995 4F MMF #{ 3¢ [& FDA It T B A AR HET
HITRB 6T . 755 CsA A F Jit 0 2 B A fii I B
MMF H AZA BT 850 1 B HE R B L 9 A A o
3.1 {EANE

MPA il T. B bk EL 40, ~F 5 40 A AN a2
Ak 2 R A FE . MPA J2& R RS A% 1 R IR S inosine
monophosphate dehydrogenase, IMPDH ) BJETE 414 |
AP, T IMPDH J2 & RERA A% R 5 B B
B, i IMPDH {5 AT 5 30 IR A% 1 IR I AE 9,
HEM BB DNA B4

MPA #46i] T. B bk E0 28 M 7 A7 22 43 %8 J5 R[] Fof
SARPUFEAIL T s AR5, 6 B Ik A A
PriAk . MPA HH 55 P K 48 26k B A7 G 9 bk 2 40 i
PR AN 2 TR R 43T MBS Ak, DA T SEL DB o £ 240
RIEALA: A0 ) S RS E R i
32 HiEA=E

Il R B A AR AT 11 iR MMF #)%4677) 54 0475 ~ 1:00 g

(ARG e e300, 2l Ry B 250 mg FEE

500 mg) , BH2W, TR 12 hBBHERG
24 h WFFIG E IR, ZERIA 7 AR I R R IR S MPA 1L
25 B I 2R 1 X (area under curve, AUC ) P& 5,

i Dk I T MMF (% 5] 5 & & i 500 mg, 1Y
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0-75~1-00 g, £ 12h 1K, KM 5% HZE LKA
T RER O], # RO, 6 mg/mL, #IKZE 2
TR 2 h, HEE N 84 mL/h 247, HHbKiE MMF
FIFRE—eh 7~ 14 d, EEEHT B HEIEER
SURBEMEFE IR, WJCEE SN SCh F R
K& MMF (2 g/d) AT TRELvEalofivate 2
PEHER SRR IR YT, Hal ey P AU T RGR i
KRR, AR RO, MR E TR, FEILE
FRSERBIRIT RWCE . B MMF FlR R, 5
LN LA BN 11 & A FEAH 3G o
3.3 ZYEEER
(1) MMF 5 Tt a5 R, 5
F B MMFE B9 2550, 15 FK506 &5 H, 2 ffiii
T . (2) MMF 5B 8% F el H g6 S
FHEF, M2 BE X i T2 Y B HhEeA
[ A P 24 s e bl o /NI HETE 24 a 24 v
BEHE— TR, Bk A 2SR RS B B
(3) MMF SR, 4 bee . A0 A i R e
2[R MMF W . (4) MMF R £: 52000 CsA (1)
2B 1%,
34 HYARKM
MMF JCHFeetE. BaptEmppgsEtt, Baa T
BRI . XA E IS R E R,
PRSI S5 T AN, Rk g H Rt 2 g,
WA RN E: (1) MLarEEgy, TR
By BN B SIS R A, SR I 4n i

IHTETEIT A B K e Ry (2) BTN, anshE A
AN, A2 N U A A AL, U

WITHRIRZG B BG (3 )T ARIEAEIR , Al | Xt | JRYS |
EAL . B A, B IE A RSO 22 S 75 R
P, FRAGR R0 (4) 5 HAL Sl 0B
FRLFHI, ] e RN R A AR (el
JER A ) AR

4 EEBHER

EC-MPS 217 A& F B MPA §EE, 0w 1 i
[FIFE 2 MPA, 5 MMF 7414548 F 1925 506 T LASA
MR TERILE . MMF 952275 B IR T 7
b MPA FIE 2 LRG0k, J5 46 B W18 B FIE R
1Ml EC-MPS 7EFRIMEISE T S Fpkixt i, HAEBW
PRRERFPRES, SEATERRIEIRSE R/ M, R R 2R
B Y MPA B W, 5 MMEF A YA 31 4 25 S 2 4

18

[FH . EC-MPS iz #1174 0 3224 R R isE MPA
1 EA RN, ZlERPE 5450 R 5 MMF
WP LR, EC-MPSIRITAH B E T T B A R
R I R R RN 241 K A RIS IK T MMF
Al BsF MMF 75 2276 B R T 45 18 F A BE 4 it il MPA
¥R FEND ok, TMaF B BAEZ E ARG 20 2R T
AN ( proton pump inhibitor, PPI) , PPI 520 H
INIRPEIREE, Pk MMF 5 PPLEXH], MPA B4
TR, 1 EC-MPS 25488 J12Ed - Rz s, ifd
F PPI 25245, EC-MPS # MMF H A {34 1 4F
XA MMF & i AN 52 1 84, 45 EC-MPS J&
B AR PTG 2k 3, MPA TR 32323

1T MPA 174 45 Ho by G2 410 4 770 206 FH o 05
B 4f, HIJGW#E, MMF fil EC-MPS 4t A £ R
AZA, J&HRT AZA E RS2,
4.1 {1ERNH

5 MMF # [,
42 HiZHA=E

EC-MPS Jy i %, 4§ F 180 mg, i il &% /1
HH4 T MMF 250 mg, #E474) 4 ) i 360 ~ 720 mg,
BEH 2K,
43 HYARRMN

5 MMF #lf.,

5 Bkrgeh

5.1 {ER#LH

AZA REMS RN, T2, Mk
ERAY A s, SEm S A T, B bk E 4 Y
B, LA H A AN B R N 2T A BRI 5, AT 5]
i DNA #1,
5.2 I&FKEA

AZA X RIR Gy O BAT AR s il /e A, 3
XF RO WP IEARA A, BOAGE i B Al
AJGHEF SO B PEIR YT s 3 20 AERIGIK I AZA
CL# MPA BB, B2 W T4 (MPA 22}
PIHEFRIER BT ) BB RAR S/ IR B . XA
fif % MPA 2% Z i ( BK AN ) BRYL S5 2410
A2 BB
53 HYARRKM

(1) B a6, FAmm. /AR s F 2
(2) MRS Resivs; (3) ATRAKRE, 1
WANZE4E
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JETELS

MZR R YHWE NPT HE L H K, Vs RIHHE
A GPEANHION, 1984 4F MZR 3k H A AL 4t i
TEBAA S HEFR RN BRI, 1999 473K [
i AR AZA 5 A S 0 R AL A [R] Y 4
HBIE
6.1 1EF#HLE

MZR J&— PR, 7 40 A o A I
TR IR AL TE A TG PERY 5- B IR MZR, J5 4 & IR P N2t
WA YL I o S T R 5 R 5 B ) S e R T
filt MZR RETE G-I HI S5 R G2 WL R 22 5
T PR I A% DT A0 T A% PR 5 o BEL Lk 348 8 1 bk 2 4
M G, WIS S W, b iR ny =4z Sactet: B ik
ELANAATCAZ B M T R Al =, KRR
AITETE . RAMRIGIER], MZR ELAG LA T S i /8
e (1) Mk E R G 0HEREE;  (2) MEI45Fp
A 2RI EMEA I, (3) P
DRI B R W28 BB A
6.2 AR EF

MZR R #l, 9146 # i h 2~ 3 mg/ke-d),
H R Rk /5 B i, DAUG 280 2 45555
1~3 mg/tkg-d)s MZR B FH 7 S 4045 5 HoAth S iz 1
FIFRER A, VN8 BRI R e MmN, d
AJTERAE AZA 5L MPA 252545 E ) 1 i s/ .
Tfe S s TS S5 E I AN RO, VR
HYNARTT o MZR ANESRIEAT M 25 vk B W), 32 %2
R 32 35 %ot EL AR TR A2 1 R R A )

BB A1 %55 A 55 A 7™ i ok BBCRE S AR . Tl it
<3 x 1070 MERFE . OS] REAE IR A L 25 H]
63 YRR

(1) BRBRIMAE R WA RN (2) 5 AZA
B¢ MPA ZEHUIGT AR L, BRI HIME SR, W]
SBLI R IS L AMRA A E AT L 45
25, IMIRF: 425 AR X RER YT s (3) AT B
BHAIR, Lo, MKet 1. EE.

7 REKAF

LEF 9 AT A B SR A7 A 1 6 St
I
7.1 1ER#MLE

LEF BA YU, fEma. frse. desadik

19

T Zekith iy — A FLRR M B TE T, B e
B ARFREY G, SERE AL bk T 2R MR E i, i
T Ik CL 20 B AN B bk U 48 i 34 545 1R 7E G B, DT
IV IR U 200 B %) 20 L P RS M S i 1 2
7.2 PR R A

LEF 5 H i AR See i a7 A2 454 ot
AR, AR, A2 22U T B AR IR R
T HE R RN A A o FEE N AMIFSE IESE, LEF B
SR IERK A Y A AE, AT MMF 5 AZA, B2
FESCBRIG IR A, LEF 3l 5 ASE Rl R4S B AE
P E LRI RER S TS, FLEm THAR R
%, KB E T S22 . (BJ&, LEF X E 41 s
7 (cytomegalovirus, CMV ) . BK i3 & Tl 78 B
— B A HIVE o SO IR RS AR B T W] 7E 6l A BK
Y B YL Bl BK S R B I 4 LEF 4ERFIRYT, W]
REIFIRCR

FHEZ: & LEF A3, 5 R 10 mg. PR,
24 h 2 1R AT 3~5d, BH 50 mg 1
fffliaE, ZJEHH 20 mg 4i5F
ERIE: AR FLIO LA
WY AR R
BOH W RE RS . PR Al N J R A

(‘alanine aminotransferase, ALT ) K& 24 BR%% % I

(‘aspartate aminotransferase, AST ) Ft . Bik . 9% .
FIAHAEL R FE55

8§ ®/FES

SRL XFRARER, NANEERGUER. 1999 4F
H1 36 [ FDA HIbifE b 7B AR 32 5 1 B 2 B HE S
FCRE, 2000 4F SRL H I #AE BT, 2008 4F SRL
RRFERRE B, S HAREAEL, BRI AR R AR
i pp s
8.1 1ERANHI

WAL sh Y E A X E H ( mammalian target of
rapamycin, mTOR ) J&—F' Z Uy GBI B, 76k 2 20
L L8 R A e e S A A, E AR AL
iil: 15 FKBP12 f145 & £ i 2 & #) ( SRL-FKBP12-
mTOR ) REMN ] F5 A FIAR A5 MO ) TL-2R J %%
55, UL AR A B A - an 2 4 bR i A
+F( fibroblast growth factor, FGF ) . T-Zii/ifd [XlF-( stem
cell factor, SCF ). Ifil/ M il A= 4 1 platelet-derived
growth factor, PDGF ) %5 F PG s sa 55, M

7.3
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T BELUT T 9k B 40 i S L e i R v e G, & S
IERR , TERE KT A 5 Al o

SRL 17l 22 24 5155 1) T bk B 48 Jifa 184 58 AE AN 52
M) 240 A PRI RN 20 M PR - 32 AR g 323k, SRL il S
PEYAE N F (TL-2, IL-4 A IL-15) 0% T #RE 40
TG AL FIETE , LURAIH] B ik E 4 ik

SRL 5 CNI G4 il i S 22 X il #F T, SRL K
SZNR IL-2R (15 S48, JE AR CNLARFE T4 1L-2
B s 5 A L. TRE SRL A mT # i By TL-2 A~ F /9
T #R ARG A, B I A B IL-2 BR300 T ik
CLATM PR T /R, IS X T e e it 27 Bl G e MK S
PERE S AR S0 .
8.2 ImAKEF

HHT, EPMS SRL 7E88 B BRI S 1 F 45 L
TR R E B2 A S BV, RIS
RIRYT s TERSE I 32 8 h o s A s 5],
FETEAR B RAIA G KA MR SZ 35, XN EAIRTT

B B MR S WG IG T AL EE LR 3 Fh 7 &
(1) SRL+CNI+ H & Bl &, A s A5 S
IRYTs (2) ONI (8 s iRl K A H ) +SRL+
BRI ERIRYT s (3) ANS CNLRYPEE 7% (SRL+
Wi R ek — 17 28 SRLA-MPA+BE R TR ),
ZHEONAFESIRIT, A REMN T BAEZH N H L%
PEOCE AR BB, LU/ ONI &, A3 CNI
T3 AN IR T )T 5

wE B AR G G T A EE LR 3 Rl &
(1) WA CNI, )74 CNI+MPA+ B¥ 7 i &%
SO b CNLIg &L, ] SRL, 4 B AR )
ERPUEC T 58, 5 SR B Y h T A 25 P )
i, DU AR (2) B U MPA, # 5
CNI+MPA+ B5 7 B R =B 7 P (1) MPA ik, 4
4 SRL; (3) #AX CNI, fEJFA CNI+SRL+ ## i i
MR =87 PR CNIJS, SRL B 5585 Bz JFik
F IR HECE I MPA #4 % =B 48 .
83 HYARRKRI

(1) FeH W BYAS B & B e, L]
AN, BT R SRL I 25 43 ¥k B 5 1M i R R[]
(total cholesterol, TC ) FlH i = i /K F i 2 4H 5%
(2) SRL 5&EARMKABUIMI, A IEHERFEN
THB G E MBEAR; (3) WTRsslks
SRL AHOCHEM BTNt 4 s (4) W] RECE S H LU
HEAAR.

20

9 MR EELY

Wl H T 3 S 2 T AT R FH ) S s I i 511
TE H AR I B I RA YT A FEE R A
9.1 1ERMH

W Bz T 98 2% o i A A A i AR HL ) 2
i (1) B IL-10 SR MEFHERE;  (2) M6l
R GEAR A R S bt A R o Re;  (3) Ml f & A
TG (4) TR AR . s 20 i A B s
AR JERE AT SR (5) BRI
9.2 IfgFRRH

& KRB AE Ml BB R A A — .
FUA S 7 SR B AR A v 22 0 Ik R Uk JE TR 500 ~
1 000 mg (10 ~ 15mg/kg), AJFHT 3 H & H & ki
250~ 500 mg, £ 2 s PR IEAT S5 S 0T,
— R R R R, RIS 4 HEBCHIRE
FAT AR, 4R M 10~30 mg/d, RIGH 30 H & s
W 10~15 mg/d, HEALERHAIT B 2 BB b
2R /N B 4y, G H 2~3 > H B A 10 mg/d,
6 MHBER 5~10mg/d, F4F)E M 50 ~7-5 mg/d,
9.3 AYARRE

(1) SEhEGL FUPE bR i & A, B 221

JF RIS R A (2) 5 R BE R M
R (3) WS HEEER,; (4) KB

SIS RS S AERE. B BsAL . THALIE
. JLEA AN B _EIR B AR A

=. FEBIEERREIHAEERATSE

v B S 32 3 S 00 ) D7 8 L ) A D D)
e (1) LEA PG HE® SO0 A RT3 T, 4 ek
AR (2) KRR S 25T %%
R S 400 ) 300 B )4 T, 98 o 24 0 14 e 8 410 o 25k
A, R0 A R W R R, AR A RO
(3) BEOE LA 29 B0, i A HI 2507
%, HRGEARIANA, sm— AR TR B S A
AT 2459 A4 BT AN B S 7 ] 4 T 245 b 218 A1) 5
(4) I FAAEN R 203N J i 22 5, Bt in
CNI 275 B aod W 0 1M 25 e BESR R B il s (5) %
FELYW AR B LIPS S e s B, T R 52 2
PRl G S D BE R AR T BN Ak A S AR A R A 6

RS2 & il 5E 5 B S i 7 SR 2 5 152
HHAB R AR A A EICRRE . %
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10 %

FARRY . MEARE BN - FREERRRE | 2 MO
AR 25 U E A RO 5 IR AT 25845
P

RN T SAEAS Iy B A A e R re( e
WSS ) BT AR, (A SRR /N
UG RPETS T T 5 -7 SAHE R SRR TN TR,
BELE RO BIS T

1 R T &

G PEF RIRYT T8 RS AT ] T A J 1010 A i)
SERER Z e LRSS NG . BRIRIT AR
3AME®: (1) BEARE A Y HEF ROV & A3
JRERE, D EHEUCERE NSO (2) R
FEVRIT 7 28 () CNI 2245 1y b0l Bz Jo i 36 4 4 ik i
FLEAE, DIREAR A R BTl R N R R

(3) AIRETS T2 8 77 A BT X RS A W 5 S M 18 i R A
JEMAZARAS, LA IR D AERE AT 10 S A e 22 41 il 1)
Jre A
1.1 ®EFSETAERME

YT ESIRIT R, TR Z E M
Z e N ZHATLE A% %, 8H X T &4 DGF M HE
Ji SO e XU 5 Z2 048 T bk U A BT B PRI R 1175
R FEAAR: (1) RERR, HAEARS
PEHTA& (donor specific antibody, DSA ) . #EA Jz I
PR (panel reactive antibody, PRA ) /K- & & Ft
w, URPRR ARG,  (2) fEE R, 7 Kis
HESGDGPEBEE . OIEFET-#5 E4H#R ( donation after
cardiac death, DCD ) . Hbt'5 I ve P47 B[] o < ok
12h 5 (3)ZFHE, OIMAERS L AT body
mass index, BMI ) > 35 kg/m’ . N BT 455 2% ( hepatitis
Cvirus, HCV) [HIE. 4Fl > 60 % . AS[EFTE
1.2 &AM SRRk ER

rATG 258 S 5% ) L 28 i B 20 2 e i T = A=
M2 vakEbiiA, Hi ST T R gii . B ke
JHL LA R Al e B 2 2R i A 22 R R SRR . FE AR
WIS, rATG BEARPRPE S CD2, CD3", CD4',
CD8". CD16". CD25" & CD45" ik I 4 fr) & 75 5
HRERERGTR TN, P rATG AN 2R K
SR (1) R E S T2

H A% T rATG 5 16 97 1 B AR A 50l i M7
P iz kiR, R R E K R A G X rATG
P AR RN 2 5. REM R ZH T

21

Z A 3. (1) rATG 50 mg/d, i I 3d ( 45 0~2
H, UBH Y H FEOH); (2)rATG 1 7
SO0mg (50H ), ZJF25mgx4d (F1~4H) ;
(3) rATG 25 mg/d, 3 d (56 0~2H) . BIM
Fh 5 % rATG i FH N 150 mg, — B T
&2 & M SIRIT . 8 3 B ZAUH rATG Bl
75 mg, JET/MAEEIGIT IR, AERREERG
WIR AR S SR T
13 &HA T HBEREEKRESD

ATG-F 2R N T ik EL B3 200 B 440 A 25 4 28 3
AR = A 2 sE TR, LT R AR S s
B rATG %%, FBEPXT T ke 4, HA R0 7ERR
YEH

HHT ATG-F ) &zl T B BAEN IR, H
it F1757 %5 rATG 2541, %% 100 mg ) ATG-F HI T
BihkEsr 25 mg F rATG.
14 EHEATHEEENRESD

FEPUN T 4 e BRAE 2 N T bk L 40 e
PERE R, UM IR 28 bR dsbill . 2lifk . veds 5153,
T TR B AHE R RO 05 ARYT, 3R
RO R T A=, v ] SRl 24 M A
LR RHLAENG R . 5 138 rATG Al ATG-F R9FEH]
HLEIZEAL, XF T bk e 4 LA S T BRAE A

AR : KIN, FE6 . FRE . MIER .
P S (BB U R34 U N

ARSAE: SRR, TCEAREE . AR
SO PERRERY, /MR ERZ
1.5 BFESR

W 215 BT,

2 BBHMA R RS E

BEE e s R R, T S se R B, wl
MBI AERF BRI T R H 2 2. mAR HATI R
F A A [ PR A A 1 S e 4efr 75 58, fHeh
TG A AR FALE] G il 5 B LS A
R AF T AR 225, HERRIRYT O R HEL 2 1]
FREERE . MR SR 2GR H IR R L
A IR S e A 50 £ 200 3 KRS CNIL BLa
I TR A 70 BB B B R . — SR BLR ik
LA 3 KR —Fh2G AT G, I IIpiHE T
FOSLEISERRRST R T o IR IR R A
W HRAER TN AT 4 Bl
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2.1 BE CNI ZBREMHAR

CNI 2 24 ¥ 2 f T B2 (1) SE Atk o e Akl 551, Hefm)
X B R A RIB AR 2 S, AR T
AW A TG 5, CsA Fl FK506 Bifh 259 L,
FK506 (1) 532 30 HIAE FH 3% ELAS B RO R ARG TG, 1A
TSR BB BB B MR IS 18 30 0 A% O il B 8 410 7
o & FDA Koltst 48k B IEe 15 4140 (Kidney
Disease: Improving Global Outcomes, KDIGO ) 5741
I FK506+MPA+ 15 Bz 003 2% o B B il A5 B E S
PEINHR 7 48

FE LN CNI 2y LRl 1) =15 5 28 2k 47 0 58 oL FH i
PR EEE LR (1) CNI 3 G RE 1 il 7
M 25 Wk R TR AR T A A S HE R R (T cell-
mediated rejection, TCMR ) & ERIEK R E, KL,
WG P25 R IE L K 28032 55 1 RN 2548 B2 iR )
BT B 2 A Vu . X FKS06 M5, ASAE A kG
Z R CYP3AS FEPRBUAT By T35 4 3 A 4 FH 25 77
WP, (2) FBR P2 Y MPA [l Ft A F
TR 2% TCMR /9 &A=, A A fF 2 A
5, BRI EARYEZ A M R . A
H AL 2GR sz Ve s s AR ZE ST, h
] XT38 56 28 245 W 4 B AT 52 Pk LU RR S 1 il AT
T A MG (A MMF R 1~2¢/d) ; 78
KIGERE 25 B B, PUslsa 2 Rl A e iz
RIS A2 177N 2 F 5 B B AN R RO 1438 B
i, (3) T FBE He BT 3 X 7 2t TCMR
SEMELRY, AR PO AR HOE B BRI R R
30 R DR A ), — R A 5-0 ~ 7-5 mg/d 4k
2.2 J& CNI REMHIEFHFR

AR CONT A 3 ik (1) 4 128 46 15 5 58 76 0B HE T+
SR T3 TROCR R4, AHA Il T R 02 il 24 Wk B
KM = ) 2 ok BB R RN, G R84
B, RIOE RIS DIRERGR . I TJC CNI &
PEID N GE 7 07 A5 LG R N ), Hoh i A2
mTORi+MPA+ BE R B R T5 %8, ikl ol T~ A
F mTORi 2 MPA 515 B R A5 -

CNI ¥4}y SRL A YT FT it 19 SRL 1 H A ik Ji .
(1) B35 # i SRL+MPA+ Hf Bz Jit i & (CNI
15 8 B BT B2 RS ), SRL ML 25 45 vk 5 ) AE
4~10 ng/mL; (2) WpHFE4RA SRLAMPA+ H Kz JBtik
2 (NSRBI ) 7748, B SRL IMZ 4R
FEfilfE 4~ 8 ng/mL,

22

CNI #4828 SRLIGY T HE: (1) SRLH
THA W, @ RS RS TR, AT
EWATER G IRZY . (2) SRL B4 25 ik h
e 6 mg, ZEFFHFIE 2 mg, BEH 1K, NAT
T ) A R TR R B AR E 25k B (3~4d)
T EE T~ 14 do i PR TIN5 1 2 20T B4 71
AT REE BN 25V Bt R, 5 RS i 25V BEAR OO R
N, ATARAE A2 B e L . &S A N CNIT 2k
25, FIESE LT A i M AN AR

AR TC ONI 2 445 1R 97 7 58 7T LAMGE I CNIT
KA 5 2 B AE B D RB 7, HL LR m) N 5|
RO (1) LR, G AL nbe
HCREHE R RN Y R A ARG I, (2) T sz PR R,
mTORi 5 MPA K234 BRIl A R, B
MR 5 S 80 2 A AR KW 2Z; HH mTORi
o, MPA X 2449 () 50) e ol i 24 vk B o e v, A7 A
R IR B i 37 4 ) A

I, HAETIC CNI G il 75 2848 AN ik
TEHIEAREBE AR EE . fEKIIRA CNI
Sy HE Rl G eI ) 5 SR & AR HE R RO I IS AR
S R PR BN (IR N 0 5 A = I S R S A N T T e
5 CNI B & PEAHOCH, AT LA ALk TG CONI i
I AEFRRIT %

2.3 BE CNI REIIH4EHAR

i T CNI 25259 1) B 2 1k LA ) AR P, B
fIC ONT & 11 AN 52 4= Bk 7T BE A — b 4 4y 1) ke
B, WO TR EEE, UORE T s s
TRt £, Bk CNI R 6l r a6 k.
/N3] i CNI+mTORi+ B £ 7 8 %5 /D & CNI+
MPA-+ BH e BT E
2:3-1 A% CNI+mTORi+#2 & it % SRL JLF ¥
AR, HEA MRS S0 A2 1 e A, H
BCA CNLR PR A0 45: (1) MZGEIHLH b, CNI
7T 4 E A A R BE (G W13 G, 1) & FEBH I
YEFI, T mTORi 7£ T 40 M 3% 78 A 3 b G, 1) S 31
RAEBHWE - MW 1 AR T 405 5006 i A
[ B B, PRI o] R EL AT R 4 i) P ) 2 00 4 1 5
(2) CNI W#E A R S A OGP, 8 CNI !
Fw O HAEEERME; (3) 5 ONTECHRE, mTOR|
A EA L, FHI7E 5~7 ng/mL BI0], A ] F
4% mTORI HIAS BRIV

232 s Al % CNI+MPA+ #8 & R #% & /NFH &
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CNI+MPA-+ 15 Bz BT 3 J2 U5 — R0 15 CNI S 2 17
il 7 % H T MPA I s U G 28 0 71 5 B2 T RE 55 T
mTORi, {8 2 6808 45 4 M it 37 /& & MPA, CNI
AT 2 (— B8 30% LAWY ) o T
JFEHERR OB RS, G R AU TR IR E
GRS

2.4 CNIZHAYHEEEFRAR

CNI 2525 %) T 5 AU 55 CsA Fll FK506, B A%
T2 ) T A2 DU AR AN TR . H T E N AR
FELJE 8% FK506, {H BMI &, B R 9 a5k 5 )
e R . ORI RNRE (hepatitis B virus, HBV ) Al
HCV #5717 132 4 Al BE#E CsA.

CNI 25259 Z ] 4 — i th AR XT 2 FH 250
it 52 ok I AN RO s, SRS (1) CsA
FEA5h FKS06, 1 RE R Geyge AN fe 1S 250 v LI 1555
R R IMAE . CsA T2 E . Vil AL SR B 5
(2) FK506 #46ky CsA, nIRERH FH FK506 Ji5 H #E
HPE RS . FKS06 I 24k B i Rl iR 24 Had ok
9P RE PRI A R R

B 7. CsA B4 FK506 B, 46 1) 711
% 30~50 mg : 1 mg, HUCKRA 50 mg: 1 mg. X
Z, FK506 45k CsA HAA],

BE¥R U R AR, P 2 ) e i R A IR 1
(12 h) CNI 2525¥; SRJ RSG5 1) CNT - FH%
o5 3~7 d ARG M 250 B, DIHUS Mk
F| CNI HAnHk R

3 BRMHEHEF R MY LT K

B R A G A SRR SOy, R TR
TR E N —RIGIT TR . KER AR St
He R R xR P A A Wk TE 3~ 5 d A,
WK RO B2 ST R A g

O A0 A 5 20 HE R I B (Banff 43
G=1 AY) ¥FHE ATGIRIT ATG IGIT [RINH45 T
PR, UYL,

ZEBURA 5 1 HE R SR B Al 2 ehli Ty vk
LA ATG IR YT IT AN, BEET N R FoR DR

JrEEs (1) WA RN A RPUE, s in
B R B A (2) BHIKT B R PR S Y

WIRAFNR B0 VE T, A HE 5] i ok v 4
G ERFE 11 (intravenous immunoglobulin, IVIG) 45;
(3) PPl 7 BRAR N HTAR 422 7=, i HPt B

23

Y2 R Z AT (rituximab ) TSR A0S PR Y
H H BB (bortezomib ) 45,

M. FEBE SR MR E R
BARIEE

SRR 75 24 e R I SO, HAGHI A
Pz ZMNZEEm: (1) ZFNER, REE ., RE.
ARG IR s A e e il ) s (2) 46
Wi g PEREARIN Tk (3) BB PO
PERFR o BRI 5225 1A G AU A 70 0 24 2 s T 23
"EIE,

1 IRFoZ o 2h ok Wam)

L1 EREX

CsA 1EiRY7 Ml T, AR 25483 )
SRR 22 5 AR XT CsA 1 s e N 22 SRR,
TRYT I AR AT I 24 3 A T DA RARCHE e vy A2l
YIS R RAERR, S A B AT, AK
WKW, BHIZH CsA HIHJE - i) AUC Rt
WA A SRR R S0 R AR BRI P 2R, A
W CsA 1) AUC 78 5 U2 18 P HE e SRz ) fes s PR 2R
Z—o
1.2 #&il7E

HERf R AUC MSE 7k, AR 2. SR E ot
AMEIGRN . BFFRRI, CsA IRZ)5E 2 h 1 1M 2%
WIHE (C,) 5 AUC FHCHERCR, i CsA TAFI e
WRE, NI, PR b 3 BUREE B CsA Ilk2h)5 12 h
MM AREE (Cy) Fl C, SRAR IR LY

CsA IfiL 24 ¥ J3E S I 025 A7 Tl O S 92 T 7 AR
( enzyme-multiplied immunoassay technique, EMIT ) .
i B B 2 W B 56; ( enzyme-linked immune absorbent
assay, ELISA) . Jilt & % % ¥ (radioimmunoassay,
RIA) | ZOCRMIR M E ( fluorescence polarization
immunoassay, FPIA) . & & & 40 4 H ¥k (high
performance capillary electrophoresis, HPCE ) .
O WM 3% 4% R (high performance liquid
chromatography, HPLC ) | JAH (235 - B HK 1 ( liquid
chromatography tandem mass spectrometry, LC-MS/
MS ) %, EMIT 751 FPIA 352 H ATl R R Y &
S5k, BA R, PaE, AsiERE A, K
MG ARAE 1 h AN, HINSsE 520, R n] B 3h
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FRAE AR 2SRRI RE A Y CsA Il 25k . HPLC
RN LC-MS/MS YA I 25 SRS, 7T X 43 CsA B2}
AR, (RERTAC, BB E Sy, FREOK
15, ANREHFATHESAE S B, ZEIG RN 132 B BRI
RIA R PEAZ 2 °H 8 T bRid CsA /B /R BRI,
W HA R ORI S RS, R A A
FAIE A oLy, AR AT FH ARG ik o
1.3 MEsnE

FERIA T S I P B HAG I, B2 kB H AR
e U 25 s s2 R0 BRAR Ak n] e R 1 243k LT
BEEHIAE ;I DB T e A B i BRSOz
Bk, BERSIAE
1.4 BHMZAIRE

FMIA G B W CsA C, . C, BHEE - 5] AUC™Y,
CsA MBI TR TEILE 1.

2 AbsE3Ea] ot 2 IR B S

2.1 IwREREX

FK506 J&J& TR0 P 1R A2, RRZ5 07
VRS 25V BE B UIAR G
22 WWFEE

FK506 1E ML A8 IR0 A TLLA0ML, 12y
Yk B 5 2 25 Wk BEA—2L, B R 4 e AR
D32 E AR A 259 B2 i 245 94 B2 ARSI il AR B i ]
FREHE AW H Rk AT (AH) , fl4A I 1 mL
BT L WD TR (ethylene diamine tetra acetic acid,
EDTA ) i, RABHEMSRIER L, L
[liwoE S e =

I RGP FH ) I 245 M 5k DRy SR e b
S ST AN & e o - =N 2 S o G/ A
R e R | AR DT A, A PR MU I A5

x1 HESBEZENA CsA Bka MPA fHERE R
HE=ZBEAEMBERRE (ng/mL )
Table 1 Target concentration of triplet regimen of CsA
combined with MPA and glucocorticoid in Chinese renal
transplant recipients

DLz W o HeBes R JLRR S o3 B 7 . Ak
K ICHURL T #E 7% ( chemiluminescence microparticle
immunoassay, CMIA ) il EMIT ¥4 H sh L & .
PRAETE . B EE R (1 h) | FrfEtE s m iRy
SRR FHBC A, Yo )iz A R D 5 vk
S A BTS2 T8 FKS06 WeBEMIE 45 51, 1 i
Jrr: L CMIA 524101, HEMHZIE (total bilirubin,
TB) >684 pmol/L. H ¥ = [ >20-8 mmol/L
o R iR >2 380 pumol/L i, SZFRgh B < 2 H 12%;
WA RRH IR FRET, SCBREE IR <MIE(E; /N ERERdT
RITHRZE, M ATRE A THURPUAR, Sl e
g5,
2.3 BRMZGRE

TR 20 X T B A BT AR S BT ( de novo
donor specific antibody, dnDSA ) [HMEH ' JiRgfe
M RS2, RS FKS06 253 >6 ng/mL.

3 BRI 25K Y

31 IEREX

MPA 2425 1) 10, 3% MMF Il EC-MPS, ¥ & ik A
NG, B CE [] S8R AR, FEAR YA SO
5y ¥ 5% MPA, MPA £ AR 2508) T2 Ak 22 55
K, KR MPA (R AE 52 32 047 1l 24 e B W, mf
B 1k Sk 2 25 B B OAS RORONL,  JE K BRI AF
. 98% 1) MPA S IR 456, R FEAS R df
J& EDTA HUEEE 41, MMEF fi4 W i 18] Sy vk H 3 =
MR 2471 30 min (C, #ME ) « MZ5)5 05 h (Cys) MM
24)5 2 h (C,) ; EC-MPS [ W i Bk 1] 4R 975 1656 5 IR FH
CNI AN 7
3.2 ®WilAE

FFEALHE EMIT ¥ LC-MS/MS ., J5 & 4

*®2 HEBEBEZERNA FK506 Bk& MPA FiERK
B E=ZBEA RN BERRE (ng/mL )

Table 2 Target concentration of triplet regimen of
FKS506 combined with MPA and glucocorticoid in

Chinese renal transplant recipients

FEH st 1] C, C, TS 5 e [i] C,
<1 1™H 150 ~300 1000~ 1 500 <1 ™H g8~12
1~31H 150 ~250 800 ~ 1200 1~31H 6~10

4~124H 120 ~ 250 600 ~ 1 000 3~124H 4~10
>12 1 H 80~ 120 >400 >12 1 H 4~8

24
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SR FERTECK, Ptim IR D s EMIT i i
HHB T, PR RN A BaatGaai, s
1, PRsiER
3.3 0 MPA BEREE

SR R ALFEIT . Ml A0 2 b A W T TR
EERSHE , MPA [ FFIGER , MPA (IF RSB43 Eufl], &
MR DiRetif, AL GREEMEIR A, A E
I ) B2 A PR 3R 5

4 BT R a] bk R

4.1 EEKREX

SRL A& 25 BEVSEIAS , 245 ¥R BE By 52 250 5%
My, PRIE, e R ROG i 25 R B A T, ST A
AIBIT I 5
4.2 WilF*E

SRL MIIMIE B 1456 % >92%, Bl RAE 41
THUEEE N SEATRIN, SRAER[R] SR H S =R 24 Hi
(BE) .

Kl SRL I 24 #¢ B 1% 07 A1 CMIA 5. fUkE
F % M Z (microparticle enzyme immunoassay,
MEIA ) . HPLC ¥ #il LC-MS/MS ¥ 45, CMIA ¥
HMEIA 2 IR 2 R B G A s, R
PP 5, HPLC 35 M1 LC-MS/MS 346 2%
RER, AR, BERF RS, AT ImK
R,
43 BEIRMZAKE

SRL Bk CNI 2 Kb i BTl R A W iR 697 1Y
M Z54FAREE 8 ~ 12 ng/mL; Ik SRL+MPA+ BHFZ 5t
WE T ZRENTITHY, I SRL M54 4~ 10 ng/mL;
Wi 301 4% 4. SRL+MPA+ Wi B BT & Jr %€, SRL I 254
W= 7E 4 ~ 8 ng/mL,

I, SREBEGYEFERGIRTRA

e

wEBEZE (LHERBHEZE ) WIKE
MZFZ5Y), nzsz38 A SN ER | JEsE R
DI RASE R Z G, T8y (drg-
induced liver injury, DILI) FIZj% 'S i 45 ( drug-
induced kidney injury, DKI) , H:H1, CNIZKZ5¥)2
i F RN WL B B R R RE R ) S i 7
R T AT B S B AN 2 4, AT R

25

EIE ARG B A A, R - PR A
WAL, PR BRI Y . ozl
UM RIS T 259 . LAY . SRR 255
Al SHDILL, HAEZRAEAY) . AEHIARBR 2 . i,
ISPt 2% . BB FIRZY . o h B2y 558
Al 32 DKI,

1 TR

DILI 245 i A 24k 77 s AR Ab T i fk2= 258 . B
Yl fegihey . RIRZG . Dfadh . REERb el &
AR W )Y 22 R S5 5 A i 45 4. DILT 2 fe i
DL R B A RO 22—, AT SR
TV (acute liver failure, ALF) HEET,

1.1 REHF

249 K e (B A 6 I ) B R A E
HURXT 25 R S o sy, g Bl ( Sasiefe 550 )
FCHHE (AR )

1.2 2HtRE

24 ALT. & 1 #% R B (alkaline phosphatase,
ALP) K TB bR G ISR G I AR . 7
ik ity sk A TR Dk e R SR ERAT, W] 2% E DILL, 45T
SRR N YE A R, s AAT
SERMRA, R RALEE R, EIPRME AN RO
Pr42s (International Serious Adverse Event Consodium,
SAEC) T 2011 4FE$% DILI A9 I35 A= fb 2712 Wi 5 b
ORI N B P A0 . (1) ALT JHEAIE
W ERRSHELLE (=5ULN) ;3 (2) ALP=2 ULN,
FeAPEA 5° - BRI EL v- B 2% (y-glutamyl
transferase, y-GT ) Fh HHEBREH 5 1A ALP T
(3) ALT=3 ULN H. TB=2 ULN,

1.3 KR53

PR RRTRRAE S 2E . 2RI CJHFIE 25
E 6N HWNIHIE) 5 MBI WTEI (>6 4~ H 5iH
WIS ) -

P BRI R R BUFFIE /328 . R (ALT=
3 ULN, HR=5) ; JHHRA (ALP=2 ULN, H
R<2); &M (ALT=3 ULN, ALP=2 ULN, H
2<R<5) ., #% ALT Fl ALP ik /A F| bR A5 o, 0 #K
- CHEBEA AR A T o R= (ALT SEU{A /ALT
ULN) / ( ALP SEZU{i /ALP ULN ) . 7ER 2T iYAS[H]
BFMLTTAE RAE, A B 1 52 M6 0 By DILL A9l R 2
AR H AR
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1.4 &R

(1) Jensd 45 AT B4 254, I o okt A 7k
fli ] BEal R 25255 (2) N e 0 AU 45 2 51 ke
Jir s A e R A4k B2 FH 24 5 SO B840 n 2 0 AU
(3) A4 DILI A il R 2 B 16 H 3 4 9 25 WA 975
(4) ALF F1 V. & 1 T % % ( subacute liver failure,
SALF ) S5 EE A W E ] 5 18 K 2 A .
15 ZWiaTT

(1) BREDEIRIE ()7 HHR R )
FFABLG YR 3, W RE 2 25 ik S A A e T
JRUE 25 b, (e HE s B2 ek
Rk, R R RILH B3 A2 AT AT
(2) EEE M N- CBEF IR ( N-acetyleysteine,
NAC) , NAC AITEERZF [ fh 2, i PR B R ik
(3 ) 4 Bz ST R 6 DILL A7 R4 v ik = BEHLAT FRBFST
N AS FEARIRITIE N UE, B TR A S e E e S
B . HASFFR 259 )5 A AR AR s A B f H al
YRS R, TR IR AR YT 52 4 AT RERYAS
RN (4) WA TC 22, 7T LLJR & Gz
%, (5) FEAENRTHIAFAAY DILL, A 3% FH AE
SRR, PUARIAP 259 R HAG AR B Bz ik
FERMEPIRAEN, Wl T 2595 IR, G
IR TR W 0 5 E 1 B A B TR, X T2
PEIARRVEIE , W e Bz X 8B Je A 7 a8
FEUA R IR R MM AR H 30 ~40 mg, EE I BINIE )5 Al
BT . A 1S ARG T Rk T
0 ST B4R 24

2 HYHEE B

DKI 248 th F 2593677 800 H B B 6 i ol 20
A ENE
21 KEHH

(1) A B E 25 eetE;  (2) SRR
AHCHER AR S 25 Btk (3) 25495 S B I3
SRR LA R LA R BRI B v (4) IR
fif BE 25 45 fb /N N TTTE S BUR KRR ;  (5) ‘B2
REMGR | IRER 1 IMUAE S5 75 & I R s 25 v B i d o
2.2 LETERAE

(1) gy n2yla s, (2) HE
BRETAT Al A, 5= AT SE 259 5 B s it s 4 0k
I,

26

2.3 BYTEN

HRAE DKI %S L e BT % B oy Rk &2 AR &
L, SERNRYT RS2 . SRR T G259
JE AR B DREREAT , T LA R (il 2K e 2 )
2.4 GREIFIFIEXEEIRGRIB AT
2:4-1 FHA; B EW N 2016 4F H A 258 A e B
B RSB R4 Y, B AE IR ONT 282513k
ATIMZTH BENE IV, F0LRT 259 Pk ek Pr B0 v /N
P40, TR 0 57 e e P P S5 A7 2 AR ) T 2%
WAL 5 T G 4 2 2 VA U 8 T CONT i 350 v
15 R
242 fRAPBRERN PRI . Tk mA . R
TEFERES: | 38 2R
243 EELFRIPF T E (1) B CsA BCh FK506 7
J7: PIZGEEJE CNI, HAMIEIAN, CsA FlifTH
fb A K K ¥ (transforming growth factor, TGF) -8,
R, NG EESE S B, i FK506 1
WA XAER. FIt, K CsA Bl FK506 #5476
FEMHNGTT, AR s 2 o D ae . (2) A
mTORi #1777 mTORi J&22 2R - I R K (I
JeS 54U N 2 MG 5 E I EE YR, A
Koo e, AR, BRI A i AR 2 T R
Z I AIE M B CNT #4525 mTORi 7] LA B AE
e

o 2ENREBHPCE BB REIE
MNFEEMNEREENL” PLTRAILELEHY, ¥
bR

MEEE: T
FHEHEXK: AWK

Hodte & T AR

HREX:

ot PEARBAELERG—EFPO
3 W] PEARMAELEREANEFE P
M Wl b AR KXFRERFER

M IE JTHNERXKFHES ZER
W RS TARER

Mribte e HEKEWERFER

FRL AMKEHE-—REER

NAA aFERRFEFTER

MR FTHRXFHE—ER

M P HBREMBRIFER
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O AP HBEKREMBRIFER
WO PEEFHFRESER
W BEEREKFIHRER

E W PEARMBAESIFRREER
WU PLKFRES—ER

EH® JTMEHXFHERE—ER
T OLBEFARER

2K T HEARER

o H O wNRFEBER

X B PEARMAERRER EER
e BAERRFZHELTARER
MFEY LWARZHETHLER
KA P HERFRERFER
It PhRXFRE—ER

FREE PaRXFRE—ER

MFL HFMARER

AMB PTEARMBREEERSANES PO
HEAEE PEARMBKERGREFRRE L —WER
VR4 PLRKFHESZER

M PEARMBAERDREIAG L= ZER
MY Bl RkPH—WEER
T W FRRKFE—ER

A wNXFEBER

F OB GERFWES —ER

T LWAXRFEER

FEK XXXFTHER

FRA PLRFWES—ER

RAUK HIKFEFEMES—ER
B/ LE g R ARER

B BREBRFH—WEBER
KA EPHEXFRERFER
KN BARBEAHKXFHEL T HRIER
B B BFERKRFHRIIER

HOHE BRLERFEHE—WEBER
A RAKRFARER
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( 1 CATHEPHEEBEARSEBEY I REERKE (DGF) W2k 5iRTr, RS E R
LS E B L N DGF B mHLH . fER R L 2Wr, B, YT BUSSET T, STTAHLE .
( ] EVERAE B RAEYIIRRAER YR (DGF ) AR i (AKL) ; Gl - FARET#5 (IRD) ;

S (Ser) 3 AMEE/IMEIRFE (ATN)
[ ] R617 [ ] A [

M W) ) e 4E 3R K & (delayed graft function,
DGF ) J&B BAEA G i WA R B R AE, 2B
P 2 B 405 acute kidney injure , AKT it —Fh 2B,
AR A DR, BEINAEY) So i I vk X 2k
HEF SO A A= B AU, B B RS AR R R A R
SR 5 B R B A DI AE TR (R ST S B R . 1997 4F
2 2007 4 198 o FUAREE B R4 DGF 19k 2k
LN 243%, THRBEE ' B M DGF (9 & 4 R
4% ~10%" . Hi, WAL T %% B 4B #k (donation
after cardiac death, DCD ) BIRFE—EBE LY KT
HEAORIR, {H DGF % /E 440 i E 1

DGF )5E L — B AR 1 JHN 2D 5 5
AT 1Yk 2, BBk 7 2R R By 3
AR TAEARFFSAE T Z [ A T LEFRA T Aot
AW —E 0, I, nT856 %R LIRS AE
W I RE MARMERY DGF & X, EN7ER—BEBEN, AR
JEE 1 JRINIESE 3 d & H IIE UUEF (serum creatinine,
Ser) T REWEE DT HI 1 HE 10%, SRJE 1 Ser
A2 400 pmol/L.,

1 DGF
DGF J&—Fli e 24 E0i N R M2 Fh A L Y
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AR AR, RPLEI 2R o Wi, a8 E R
WU ORAF TP RIS A S Bl il . R4 S 4 /N Bk
I - P % 1 #1 5 (ischemia-reperfusion injury, IRI)
JETECDGF 1 FE K ER, TS A v By
FEAE L AR A L R I M B R N A G A A AT
RS /INEF SR G FIBRAE ', R BRI LT
1.1

' U 200 S0 I S50 S 2 7 A R AR )l BN
PR, SRR, 7R R E R T,
B L RN M RE B T 0 N B A, 5SS
SN SN IR AS B SRR AR 1, 0 v kL
B AEURR A BN, BRI AR A R A B I,
WA, BLsh, BHE IRIG S A A G ST,
fRffi R4, SBARE T AmELET R
RN, R EA AR A . —E A A
BE, AR B A, B
1.2

IRI JOE AMIIRFE . T DL S B W AR G 4 i e
TR, TAREEMN eV T HL 2
51 IRT A5 A
1.3

IR 2 H 32 17 P o o] A 5 2R e 3 8 AR T

PEEMEH AL 100091 dbnt, FE AR BB N E2EdR (AR BRFRE) 5 IR ARER (27)
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o A G SN AT SRy S — T N 2 B 4 3 o v ke
. EmEdiiE. BoRani. AR (natural
killer, NK ) 4 ffl. NKT 40 i 1 T 40 ffg % FE 4 H.
IRT 5 PES A0 MBI , Bl i 40 2 L A P 7
AR 45, BIEAMARSE, 51 B EIRR S .
ULJE, IRI S shom &0 as b s e i 2%, T 4 b J5t
PR E AR R S B A B A

2 DGF

WL m M EZPIN NI DGF M EEAK, £
S H DGF B S A B R AR, 1247 T DGF
HIMERRRLZI N 70%, EIREA Do B AEE S BRAS
TR R 2, (ERRIHE 2 Bl i E] . DCD
MRV HEEARRS | HEERTTRAE . L% Scr & DGF
KAMfEREE ",

3 DGF

R4 DGF & X, i2Wi DGF 1) FZAKIaFE ARG
JEAF BB Ser FFEIEE ™.

R DR 1 H B 10% SRS 1 Ser K E
400 pumol/L,
33

P G 0 N RO AR B Sl K L E S, B I IE
B A8 %0T . CT Se MRI KA X R A B IS &1 1
AIFIETA — /.
34

A RIS H AR A (1K) 212K DGF fil
KNz W e bR, R E /NG TR A AN [ A R
R, 23 W AR VRSO R S 7% 55 . Il RV %€ DGF
(52 P AT R S PR A r&FﬁH%fiﬂ“, H %' DGF
B AT A e HE R O, R DGF 72 B B AR A J5
2~3 TR AT, A TR B 2E RS A
35

A K DGF 1A YIRS AT AL T 1 R A E
T B A AR GARhR A TR
3.6

DGF f5c i WL 19 9 A2 2k B /N8 IR FE (acute
tubular necrosis, ATN) . [ ATN Z 4, itH ZFA
Z A5 DGF (£ 2) , [FEFEHEBRIMIF AR A2

3.1
ﬁ}:/hﬁ{i%ﬁ'{ AN RIS et AN =y PEHERR SN A5, PR Ay 3k S i PR SRR ()Xo PR Ak 3
B . 2B A TR S IR SRR D ATk 1Ml DGF BRILELSE TN AT ERFIR AL B
;ﬁzﬂi&mﬁ jzmﬂlﬁ KM PR AE IR 4 DGF
Ser FREZBEUARE T, RJF%EZ:3 d B H Scr WE O, DGF BB iRy 3 E 2, Ml
1 DGF 2 DGF
Table 1 Risk factor for the occurrence of DGF Table 2 The cause of DGF
Pz i BRGPEEE AR
rei I SO PR o
2R ‘Scr /Jiﬂ o ANE MY 5K
ﬁDE(l;; Ay S AR I 10 A =K =g e
NN =R iR Ol BLmekE  AtEE/NVERSE
ZHHAER B MR R A E S HE R RN
BEIR I L KR e AIIR=ET)
BEHTRTER T IR AR B /NBR P &
ENDb Rt EI)RER=E
55 5 sh bk ak bk AR T A%
LN AR TN N 5 sh ks
ZIRBAH
ey BRI R (M A R )
oA VA B L R i A 4 R APRREL IILYeRETE | 46 PR L
P L e ] 4 FRE B A )
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B 1) E 4 W B X AT BEAEAE () DGF Gl 2, i
Ik DGF (1 5 A AU
4.1

XFARER AT B AT RE AT A iy L THERA A4 DAk AN 4
PR E LM SR ERES E DR R 4R
FARCR A OGN R Z — . WGBTS . I
BN PR - PRIER S S A — R AR Sk
A5, HRIR MG SN 1 AR A B 2
A, 2B E NS AIIRESZ SRR 57
el o Il PR AT 27 5 [ 4% B AR 2 i e b H
PR RXMEA B S TSR, R TR TR T A SR
BYEAP BAR, Rl e R TR B B D RELE
TR (R3) o WRAEEHHEE “41 100" 195
I EIE STz anid ]y g s (K el 7 U e S 1
AT He L IMELER AT PR 5 fe AN 43 5135 2 100 mmHg
(10 mmHg=1.33 kPa ) , 100 mmHg 100 g/L 1 100 mL/h.,
4.2
42.1 TED MR A OL T, Pk i iy
] >20 min W'E B AERICRASE , NS Al RELRIEAS B 4R
B AR P SUTURI Hb 56 B, 5 A IR 240 it O P A

A 1] o

422 VB (AORAE ) Bl T
E A G DGF FIZF I EZAE M & L%, [RAERT ]
— AR 24 h

423 Ja T R R R AW

( University of Wisconsin solution, UW ¥ JFIZH & i - {4

3
Table 3 The target of organ maintenance set by Organ

Procurement Organization in America

& r Hegr Hbw
SEEEBKE 60 ~ 110 mmHg
PubEKE 6~11 cmH,0
gl =50%
MAETHESZ T, <1 M [ 2EH<10mg/ (kgmin) ,
L B ERE <1 mg/ (kgmin) , EHE FE

#<0.2mg/ (kg:min) ]
Sk M pH (H 7.3~7.5
=300 mmHg ( WA EIKEE 100%, MK

J
AEIE e s emH,0 A FIE )
1 4H <155 mmol/L

1A <10 mmol/L

PRE&E id%4n P, =0.5mL/(kgh)

1 cmH,0=0.098 kPa
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IR - BRI R ERVE (histidine-tryptophan-ketoglutarate
solution, HTK ¥ ) J& 5 HI IR AFIE W, UW WA
HTK W 7 K 2255k B 25 0 v 1A A [l 38050 2
HERF R AFE H R HTK W, 55 B A R 4 Vs T
( hypertonic citrate adenine solution, HC-A ¥ ) 1 H
A RS AR . R SIS [E] >24 h A AL
WEE UW iR, DGF % A4 AR 1Y
424 {RIRHLAE T (hypothermic machine
perfusion, HMP ) By H AT BEARE A AR J5 DGF 1 %
AR, AH BRI R TCIRE Y & A R AP Fa b ok

VLR R . HRTIR PRETR TR LifePort 322U
CEDRA R ARGHIN P MEEPEE 1 O BEL D 8 K, TRT s X A
WOIHUK P RA —E R B IIRE, AP R n]
F#fIC DGF (&%,

4.3

(1) AREINFETBEEZ &IPSR, (2) &
R A 3ok A IS AT BE 45 R 0L ) 5 I 8] O 9 /D SR I
KA. (3) B RSAH AT AYFEAT I E A SR, L
i A AE T AR IR I 2 RS S SO A R T A
By BEAHAR G Y IR, RS0 A A A BB
W SERAE S S SOK M. (4) ORISR
ARAGH A I m M, AR DI HCR AR B L3 FR R O
FRAE s R I 10 ~20 mmHg B9/KF, IEER)G
IR ORIF K, URIERS A B B Se 0, A
A —BRESR MR RS2 (5) MFarkH R
S XU F5 i = S DCD LB S AR 32 %, 7T L
HPCN T 40 i fe e 3k 8 111 (anti-human T lymphocyte
immunoglobulin, ALG ) B %t Ht A ) i 40 il 0 % 3k
5 M (rabbit anti human immunothymocyte globulin,
ATG ) S NERIRYT, BRI DGF 95 4 KUE .
4.4

(1) PRS2 Sh Dk e A S E B 24
Al LU B AT oK B LA K sl g T SR AR SO, AT
BEERIIE DR, (2) BiZIHUR (RIZIIRER E,) fig
il A3 WLET 5K, BH /N W, R dE 38
AR 5 DGF ZAE%, X4 DI Reik 2 HA 2
HER. (3) FUEALR . LRI . A T4t
DGF ffiB VL IEAL 05

5 DGF

DGF % 2£ Jri BEAHEBR SMRE I A AiE B SR S
S 2 IR PRGN ER, HUlm PRI 3 EALEE LA
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NILJT I Mtz BRI R 2R . SERATEBEF ] ST B
5.1 P P, R U 1 R B fER N E

P PRETCIR Y DGF 52 5 AR5 s A TiE TR YT
DAAERE/K . HLA BRI BRIV, W BRAR N 2P o
WA B A T, fEE B/ INVE R B AR 5 D 6E
WA, R IRGENT R ig st iayy, e nT it
TR BTS2 &, ] S ERIE B AT
5.2

WA B A S T R 2 DGF 3R 97 10 R B, AF
IR AE W) PR 52 118, Ak 5 0 P 5 b 8 2 A o R

( calcineurin inhibitor, CNI) A 4x 5% DGF ¥ 5 i
DGF (IR, To IR CNT 9l sl 2 AVE 2 5] .
DGF &A= J5 (i PP bk I 41 B 5 2 BR 85 1 %) DGF A< £
FETIRITYE, B AT DARRAR S EHE R R 2 A%, IF:
e KBRS s/ 5 DGF AH G 2 PEHE R 5N ) £ T
S M R A BNV IR R A R R
SEMm AP e R s At v 5 ]

53

DGF 10 [] 1 W I8 A7 55 R 0 22 35 5 P 45 2
MU BH 1 F8 20T B )& DGF Pk &2 0 F B bk o Wl
P R R PE BT (panel reactive antibody, PRA ) Fll
A 4 S 4 B0 1A ( donor specific antibody, DSA )
KB} e SRR DR 20 B IR B A, B B SR B
BT T ; 4 DGF 7ER M5 2 ~3 Al oI i 4,
AT ZERITE R A s Al N A sk 259 Lk RS A
BFEIN ; RE AN 25 8 BRA A FROAE B DIREVR & o

6 DGF

K4 DGF 'S B2 &1, 50% 7ERJ5 10 d
TR B S RE B WIS, 33% (2 HTEARIG 10 ~ 20 d
B I REK B, 10% ~15% )52 # W £ A J5 20 d LU
JE S DIREIK A, TR R AR B TC I RR I R AR R
2%~ 15%""" . DGF AN HET 5210 A8 At 4 25
RIS, i B R B A sz 5 RS 6 N H NI
LR RIS R KINEENEERNE, 5
K K4 DGF #H A, DGF & & tEHEF KON ) % A K
W 389" fE A B P, DGF 2 H AR
VAR DAE T R A 38100 13.5% . RJG55 1 N
BEWRBEBNIGITIZH B IG5 ke E EK Y,
TEVG IR B RS M, DGF A& 5 4R RS AW & 0% (1) 4 5k T3
WA, H SRR B Z R AR DG AT REJE 52
Wi FSAE P A7 TG R £ 2R N, BbAh, DGF i ] fifi 5

31

B ARG DGF XA Y MBS A 32 & A7 15 1
LAY IE A D =R AT G | K= - S 0 S R 4
AT AR . A e RO M S S Ay
THUH BBFFEHE R T FeAi 1% DGF AR, DGF & 2%
(A3 BRALT A R P TV 2 A R A, g
PRI L (0 LA T AR ) G i o 55
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( ] BREAR RIS RO A SR, RIS AT B 2009 4R, i R
A BUR 2020 (KDIGO ) #SCH e T 2N B BRUR B e/ 07 28 b, L F AU B0 X — G BT B4R
P iR R e, AT OB ARG SRR ROV B A . AT RS B P o T s R 25 W e
L HATNE | BV E . ASCE R TR EASMAE TR, X L Hr e BRI AN R 2 %
PREEPOR . PITAERAGT, F 2 BT I 22 e BT UI IR A ML BR 2 3 7 B RO REDR B SR e v b B ISR, BN
HHESh B R A SR S 2RO AR R, PR E A AR IS

( | ERAE REEs ZoiREUA HrRERUA AN R 2 RARKSUN; BT ST R
DUl ER 8

[ ] R617, R3924 [ ] A [ 1 1674-7445 (2021 ) 06-0015-07

Application progress of individualized immune induction therapy in kidney transplantation Zhu Han, Xu Hong, Liang Guobiao.
Department of Urology, the Affiliated Hospital of Zunyi Medical University, Zunyi 563000, China

Corresponding author: Liang Guobiao, Email: Igb1111@126.com

[ Abstract] The risk of early acute rejection after kidney transplantation is relatively high, which severely affects
the quality of life of the recipients. In 2009, Kidney Disease: Improving Global Outcomes (KDIGO) recommended that
immune inducers should be included in the immune-inducing regime before kidney transplantation, aiming to provide
certain strength of immunosuppression during this critical phase and effectively reduce the incidence of acute rejection
following kidney transplantation. At present, the selection, efficacy and safety of immune inducers remain controversial
among transplantation centers around the world. In this article, clinical efficacy of monoclonal antibodies including
interleukin-2 receptor antagonist, alemtuzumab, rituximab and polyclonal antibody antithymocyte globulin in immune
induction therapy before kidney transplantation were compared and literature review was performed at home and abroad,
aiming to provide reference for promoting the individualized selection of immune inducers for kidney transplantation and
improving the quality of life of recipients.

[ Key words] Kidney transplantation; Immune induction; Polyclonal antibody; Monoclonal antibody; Interleukin-2

receptor antagonist; Alemtuzumab; Rituximab; Antithymocyte globulin

ZRWIE PR S I PE BRI ZR B BL, B IFIRILERAE T 1990 4Ry TR DURBE = B 1 20 i
A I AT IR YT 71 e 1954 AE LI 10 Murry 42 60 ARARTTIR, B REAE A S 3B Wi BB e IEE RS |
BEMSEAT T4 1 aia WA TR A TR, B MR AN PR IR MR ) 77 ( calcineurin inhibitor,
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MRS HZ 5 (2020 ) 210]
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CNIL) ZFE25WHilE s sy, (H 2R R (acute
rejection, AR) HYAAEANECAH WL, TERIHEF RN
TR AR, ATSE/E TR TSR el
IR AEFR YT AL B AR i ity S ik Bl
B RIEINE Ty SRR L R, HETEBAARE 145K
AR BAHEMAESE AR 15%, SR — B & AHER R,
JE RN EE P AR R A R TR RO
MM fER R . BRI S FI &2 AR R XU AL
. M RPEF FIRYTT I H AR S — SR ] 42
PHE—FE SR EE eI, DA R8> AR B & 9

AR 25 B2z 03208, S 5 2 W 00 F v
PR S Z i EpUA, W AR S B A
N MARESE 3 M FEIR LI R AR FEIB B S5 B, B
SLREBUAR R B — B A M o B AR Y Y — L X
FEXS MR E PR RA 0 B S B LR, B
H I R R AR )2 0 2 A A R -2 =2 R4 4L
# (interleukin-2 receptor antagonist, IL-2RA ) ™,
B b 2 41 i8 A L CD52 B v B BT 4R BT 48 B 4t
(alemtuzumab ) DA} 4t CD20 515 BEHo R F| 2 &
Pt (rituximab ) o 12 5w BEPUAAR =22 LU M iR 4 i Bk
% F1 (antithymocyte globulin, ATG) by 3. A SCHk
H A H H B e i 3 2 7E B AR ET e 5 iy
NI, DUHESIAMAAL S 275 5 T S 7 B R
HR ]

1

1.1 IL-2RA
140/ 2 (interleukin, IL) -2 XF% T 4 fa A=
KT, F2 %A AR R 0 4 Ry T 40 19 41k
g, HERANM EEALRS T 40, HARAM (natural
killer, NK ) 40, B 40 K 5 F Mg 40 i 45 ] 3 5k
IL-2 2 f& (IL-2 receptor, IL-2R) ¥ % % 41 i 1,
IL-2RA 228 21 20 A HE G PRI FH A FE S R 5
SR, HARR S A I W A FE TR T A0
MY o 5 (CD25) , MM s, RGPk
VIR 25 )5 S8 0T, sa e PR BT IL-2R, 2 1M BH
IL-2 AR RVE R Y BT - 858 19 IL-2RA
FEPT CD25 e fE kR (immunoglobulin, Ig) G 1
HEREPLA. AFIER BT (dalizumab ) J&E—Fh AR
R, SERT AR 3L A ™, T R BT
(basiliximab ) J&—Fh R & ik P, IL-2RA H

34

IR IRz, IR A B A S
IL-2RA VBN B 23 e s IR T I — 22 1Y
KRy R SMEF2# 25 ( European Association of Urology,
EAU ) #7744 IL-2RA 1E A I A i IXURS: A ' F A
ZH W T2 .

IL-2RA E R I S AU 52 5 i i e 24, R
TR BRE R B 40 mg, 43 2 YRR IR I,
ST EBAARET 2 h, KRG 4d%525. HAMR K
B, SRR AR BT T A T (ORATS T
20 mg) RO ShRiERNEME, Jf BEF b 7 2#%
Ry 02 NN (15 s RV 157 =K I NI L PR
ANl 5 FITEE (KRR 24 h NEh2E, RIGHE2 8 1
ghey, sy, MEAINZ R 1 RIE 2 FTT
EDARAGT 24 h WL KRS 14 d 50901452 50 mg, HE
WA 158K 2 FIRERARZ & AR 1K AR 1,

IL-2RA AN RIBTALFE R Z 01, S i |
1 O & X 1IN N <917 N | WA 551 = I (1752 =
AL MKk fERR . IEYS . BRI D A S8, 2
FFHZATT BRI 25 091D 5 Wl an b L AR L JHEhRE
B e A A ARAE 1
1.2

Bl f& BT (alemtuzumab ) & —FP A JEAL A9 B BT
CD52 Hisgpediih, H 5 CD52 FKEHLIF AL A 7T fil
AN A PTARMOREE 24A7 , T30 T 48 . B 4
FAA E W A AL AN NK 2 LAY FE S . 2001 47, BiT4E B
PUwSE B i 5 24 0 MBS R AL v S R A
L I8 IR YT, 2014 AFERE AL EH T 2 A MRk
MIRYT . HLR§h 444 Lemtrada™ ', T AR 1
CL 4 LT FE R TR A R AT DA A R A A3 R S
R M, FEnk Ze 48, Bfe BRaT7E BAAE T i 1
FZHE 2, 2 P GES4E B BT A8 BTSSR Y7 T DA
AR G AT A 2 24 ) ) e fe /M ' S ) S

B A8 BRI KL A Dk T S sl B SRS, AR
P R ASTR], HAR RIS R . TR AR
T2, OS] B R =, (RN
2 GRS 2 T R AR 42 30 mg!™™, K
AT S (R 60 mg, 70l AR ARG 1 d4525)
LRI R 257758 (R 25 24 20 mg) WIRAERA
R 2 A R AT 38k B2

BrAE FRBTH DLIAS RSN A IR, F2 2 P
JERYLRAR R F B R N, AL HAR IR . e
PRI AE | BE B /NSRRI R R A VB /N ask
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R, WRETEEUKIRYY ZAE R A R AE P A, B
2 B HRAE A48 BT T S LA P PR 0y 32 A AR R e b
IR AN RN, 5 B R ki kvt 4 B,
1.3

FZEBPr (rituximab, FM&EDZE) E—Fh
A Btk A8 CD20 T, CD19 Al CD20 /& A B 41 /ifg
FMFEA PR E, fE7E TR0 B 4. AN B 4
U B 4w e i, H 2D REZ AT B 4005
fho FEPE, AEREEE N S 5 T, i HAjAE
B R ARG ECA WM Ty, HETE LA FE R Eey R, B
I Y B R AR AT AR o B BRI, HAT, R
BT © 4 4E ABO Il R AR A 25 B B4 ( ABO-
incompatible kidney transplantation, ABOi-KT ) ' #
FRMEYIBE, WLR & R TF-BE B9 BRbZ A, SR
FHAE R — B LR R —TE KMER, 75 Y HiaeE
FEEREIESAT , SUEURE AR B A ML SOk
WE, AR el A 2R AR SRR 5 T e 1408 S MR S
Fe AR AR HA HRE o HETI ik 46 i # ik
PER Rk ea 2 o e o N (| S N sk ka4 S R RE IR N7
T G RR, R RPUKS ATG 768U
ZA BN, TR A Mg, 2
Hh U A A7 R RS AR W A7 175 55 5 A f g UK, 52 5 AH 21
T A R ARG A e B,

T ABOI-KT B, HHEEE 222 8 B A 07
2 O A TR 2 i FE P RS CD19'B 4 il
Eb A7 A8 A X6 Ty ZEM0E 204 (1) CD19'B 4L
Feloh 109%~15% B, #ez HRF I 1.73 m’ 7155,
ARAT 4 5. 2 FFARRT 24 h 47 4> 948 100 mg;
(2) CDI19'B 4l Eb i >15% i, 4452 & PR 1h L
1.73 m? 7155, ARuiT4 JE8 . 2 FURURHET 24 h #1145 51
f#i/H 200, 100, 100 mg; (3) CD19'B 4iffufi L <
10% I, fezFRRmA 1.73 m* 315, ARai4 .
2 JEHEFE 3 B 100 mg, L MK B 2K 1Y 32 3
A7 ek R PO Xk R A R R PE BT (panel reactive
antibody, PRA) PHMEE, EUURETT ARG I3 &
B (o) BUEE M e, B A
HoAh s e BEBUR L ATG 5 2 wEPLIRE FiRTT, AR
HI SR J5 Wt A-IgG . $T A-IgM. $T B-1gG ¥t
B-IgM Il B R h 2 8 P

TERZ BT RSV HGE, 452)5 20~40 min
WA R RN, 2 R4 T RS R 2 &
P, Ho KRS, AR <A Pk

35

WIXE, FURSSELt, JERRS . R, BB &R,
bl AOE . PRIRIRIME . R SRAT . S P BoliESF
FE ] | AP OR SR £ BT SR R R

2

ATG J2&— i i) f % A M Bt 20 B s T 41 A 3545
FAYAER XS VA EE% 200 B S L ) B A S P 2 W B e T A 5
EREEAROEFR N T 40 AR e diiff, vl
T ke, JFRFEAS T MW R AL, 5
FORE . ONEREAE . JHROAR . 1 BERSAR By F A PR A Py
PEBT I A Y7 I T B B iR B AR
YT IEARR, 7] 50 N h-ATG. p-ATG. r-ATG, H
r3E o AN R A B S R B AR B -ATG (RS 44
SRR ), SRR i S R N £ v pE
Pk B2, rp AR R SR B 4 SRR 1-ATG B}
ATG-Fresenius ( ATG-F ) J T & 8 5 stz & 1,
EAU #EF2 ¥ ATG VE N & BUUE AR 2 5 10 s i
2y M, AR MRS R, ATG i T {2 i K
B E A S BRI, R E A
HE MRS 25 B

DL H A5 R B -ATG A6, 155 HE R BN 1)
RN 0.04~1.50 mg/ (kg-d) , JFfEH 3~7dY,
KIAMH A r-ATG 25 5 B8 B TE N IR B RN &
A, O B K sz 3, (AR
[1.50 mg/ (kg-d) , 3 d] 1Y r-ATG 5 i & A
EHRPUA L, ZH MIRH S AT . AR AR
KB DIREVR GG DL 1 22 R G LY A
WFFEMd 3 PRI A -ATG AT HE, & PR
I B2 A ] -ATG[1.50 mg/ (kg-d) , 3 d]
WORBAE, AR L AR, ATG B
SEREUBUEN:, A2 FECIEBUR N, B2 FEH 4
I/ Rt /IR AL, it A R) B2 f52 24 2 JR N 34 75 2%
YIgg

3

3.1 ATG IL-2RA

ATG 5 IL-2RA J& HHGI 5 12 PRl G215
S25W, BRI LR A AF 5T — L A A A R A A
I BT, SRZEMR RN, #H ATG 5
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IL-2RA 18R e 15 5 25 W 1 32 5 A A7 5 RS A W A
RE, ZRYEGFE P, (HR7E AR &
AR R AT AR, A . iR R A R AR A
il TR —I0 Meta 430870, 5 IL-2RA AL,
fdi 1] ATG 7 3080 # AR kAR Rk, Hwe bk
T P Pileh A% BV HBE LG BRI, AT
200 B Rt ~2 F HH b PRA B Z %, H
i1 IL-2RA 41 PRA>20% i 29%, rATG 241 PRA>20%
i 34%; IL-2RA 4 PRA>80% 5 7%, rATG 4
PRA>80% i 13%. ZMF5¢ K, Joit s # 1Y PRA
WA, -ATG 4 #1 IL-2RA 4 AR J5 1 4F AR &R H
I U bR 22 R ¥ RG22 X, R IL-2RA
BT L et T sz & B R BRTk 24
WFSE K48 F 244 ATG A Ay i SO B B A 32 5 10 1 3
GIEE Y, (AA IR T HAHXF IL-2RA
(1995 . il ATG 3032 5 AR J7 B 14 XU 14
Fi AR PRA 32 25 (19 BK G 75 86 e 1 40 o s 2 S
e B0 I HARAIE 1 —35 Meta Z0HT i,
EL R BT 1 32 5 e A R K R R RO & A%
PUEF M ATG 323 B, Brkid, @il s 8l
Z BN ATG VBN RPEFH ), IFLEAR S D5 X &
G P4 ] A SO e 2 A (I o X6 e XU 1
(32, WSO IL-2RA 1E N EE S 259, W
FHLE ATG SRid, FHAriER s & A 5 T i & Az XU 7
T T HLA A 2 4tk

3.2 ATG

KREZEFFE R, ([ ATG FBT{& b7

(i AR A3 25 ICGe 24 2 SC P R R A
Sk fefi FH B 48 BAE AR X i ATG R B HE B IR Y AR &
A2, Hill 55 Y bR, BT hidl S ATG 41
ZHTEAR TG RIS AR T R, AR BT
[B] R o 1 4FEEF, PSP 44l 2 & 1) AR A4 R i
AR (H 2 U B4 PR R S R0 S B
FEE, RXFPE SN A — T C T Bl A8 Bt A
ATG HYBEALRT B IRGR h, AR S A BT 2 AL fef A 5
BiF] (tacrolimus, Tac) FRZGVENGEEIN G HEFEIGYT
Ji %8, T ATG 2000 1 FH & B0 =15 S e il 4 R R 97
F%, Bl Tact+ M Z2 s ( mycophenolate mofetil
MMF ) + iR iR, i 1 AFRSE SR R, BTfe o
Pt +Tac HERFIR YT I SN = BUBCE A 22 B R4
iy W2 E R BT PP IT 22 SR 7 R R TR
I e R AR 2 ) R s R A RO R, B

TR R LL R LR BE BAHT +Tact+ B2 IR
AU 1k BT Bt +TactMMF+ B5 i, X
18 BISBAYE +TactMMF (UM I ) +
W Rz & . Ciancio 25 ™ PEAL T BSR4
T PR e Ak, Fesel 15 A A R
HAMEMZ S ATG 4 LR G255 X,
{BAERAYTA 27 A A BB 225, 24 mp 57 Bt 15 Bsf 1] 28
2 95 A HEE, 5 ATG 41HEr, B sl vt
S B PIE O | R IR R R = e Py ey
Ifii, Hao % "™ ) Meta 2 Hr45 R iwon, AJ5HHIRT(6
HPTH AR RIS K g, (HE M4 5 4L Hr
AN ARIGF BT >36 1~ H 0240, Bl A sy
KM R ATG AWK, Schadde 25 ' IA N BT (8 B
WSIRIT T REE ARG . BK R R 40 BRI &
Az BTN

BB UL, 5 ATG M, BTSRRI 3
Rt —AESE, FATVCHE BRI S F, B e
BTV R D G2 400 1l A5 2 W b AL i A 0y
%, REER—MREBIASH, FIFASSEURY
RIVE, A A W S 40 A & BK R SR
KRN, HTFEARRISCR, BIESRHL IR RL
THARVERE , AUt (5T 22 B B4 B0 1 il (LT 5
T E TS
3.3 IL-2RA

— TR G0 R T 06 T B A8 B T X
IL-2RA 7E AR K& A XU IS5, 2457 1 Bilfe st
TR B TEA , TCIS 2 BRI R85 S 2 A 4 W (Y
GNABEDTIRE] >12 A 24 ) d59E, YFRIIBTE i
PUAE TIL-2RA 1 AR KA XU b HAT B & i fp 34 10,
(Lancet) & FRM—IKFEA ZHL A ETIEMEDT
FERY, TEEBEARERT 6 MHN, ShrfrEme
FE BB SR AR EL , SE T B{E BT SR (B
18 /> CNI, MMF 7 & 345 B 2 B = ) 2%
AR J A R, FLIER (8 2 A KU AR 388 T, 7
HoAhZh SR H8 bR VA rp 9 257 ) 35 R e B I 8 A 22 5,
BT 48 BB A A OvE R A PR 8 A T IL-2RAPY, 3
Ciancio 58 ™ BFsE 2B, 5l IL-2RA M EL, ff
FHB A BT T S e 5 SR YT I B R A2 B KIS
T2, BRI R AR, I LRI RS AR

SR, fEE AN 6~12 A, F{EHyT
B4 B R 2E A PE XA T IL-2RA, BTSSR A
AR BAEMRE, HARSH SR &A%, HEH
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[ Abstract] With the development of immunosuppressants and optimization of immunosuppressive regimens, the
survival rates of kidney transplant recipients and grafts have been significantly increased, whereas the incidence of acute
rejection and delayed graft function have also been significantly reduced. However, the standard triple immunosuppressive
regimen (calcineurin inhibitor+antimetabolite+glucocorticoid) still cannot effectively control the rejection of transplant
kidney. Consequently, immune induction before transplantation has been proposed. Immune induction therapy may
delay the application time and reduce the dosage of calcineurin inhibitor, lower the incidence of short-term acute rejection
after operation, and improve the middle- and long-term prognosis of the recipients. In this article, research progresses on
monoclonal antibody-based immune induction regimen, polyclonal antibody-based immune induction regimen and
mesenchymal stem cell-based immune induction regime were investigated, aiming to provide reference for optimizing the
immune induction regime for kidney transplantation.
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Assessment and monitoring of immune risk of kidney transplantation rejection Zheng Jin, Xue Wujun. Department of Kidney
Transplantation, Nephropathy Hospital, the First Affiliated Hospital of Xi ‘an Jiaotong University, Xi’an 710061, China
Corresponding author: Xue Wujun, Email: xwujun 1 6@xjtu.edu.cn

[ Abstract] Kidney transplantation is the most efficacious treatment for end-stage renal failure. Although the short-
term survival and functional recovery of the kidney graft have been significantly improved, the long-term survival of the
kidney graft remains to be enhanced. Antibody-mediated rejection (AMR) and T cell-mediated rejection (TCMR) caused
by immune factors are still the most critical causes of kidney graft failure. In this article, the immune risk assessment
and monitoring of kidney transplant recipients during the awaiting period, before and after kidney transplantation were
reviewed. Through the evaluation of preexisting human leukocyte antigen (HLA) antibodies and non-HLA antibodies, HLA
matching, lymphocytotoxicity cross-matching and immune memory cells in the recipients before kidney transplantation,
programmed biopsy of the kidney graft of the recipients after kidney transplantation and monitoring of HLA antibodies,
non-HLA antibodies and donor-derived cell-free DNA (dd-cfDNA), individualized immunosuppressive treatment and
monitoring regimes could be established, and the incidence of rejection could be prevented, timely detected and diagnosed.
According to the immune monitoring results, ineffective treatment or over-treatment could be avoided, thereby improving
the long-term survival of kidney graft.

[ Key words] Kidney transplantation; Rejection; Immune risk assessment; Immune monitoring; Antibody-mediated
rejection (AMR); T cell-mediated rejection (TCMR); Donor-derived cell-free DNA (dd-cfDNA); Panel reactive antibody
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H BT B RIS 3 R DRI A AR5 3 TR K42
L, AR R A s . SR T =i
WOLH RS WA AR T S HE R RO, e
PR BEPEVE P S 200 18] B 28 LA SR AR ) B 5
ORI . HrP A R R S BURHUAN T HEF R
W ( antibody-mediated rejection, AMR ) & T il i
SHYHEF BV (T cell-mediated rejection, TCMR ) 4/
SRS B R ) e B R U G KU PEA 5
AU B SRR G, R ARG MR fasie
AT YO . A SO B FEAR 52 AR HT MR G HE - S
o7 B IRV PP 5 W A 7 B3R

1

TR G 2 DRSS DA AN U B A2 RIS 1) G
MR BB Z 8 M B S . AR 32 2
PRBUAE i AR B2 E RBRAT T T3 . el
Trg . HEFIRIT TSR ORI SRR T P A B A
PR RGP AL AR, 0 B S e 2 AT
SYZEEIN, AT E AR 32 E AT AR e
WY S A E NI, Bt e IR R BRI Z b,
i T LR G M 0 45 SR S TC AR T Bl BER T
M AR AR A7 B

2

2.1

B A SR RN AT RE 5 & AR S5 B A HE T
I AU B HT A A0 45 A6 445 (human leukocyte
antigen, HLA ) HUiAFIIE HLA Bifk. 74b, BB
S HARHT ML CD30 /K-F 2 B 4 i 1% fLIA 1~ (B cell
activating factor, BAFF ) 7K @I AIAR f A HE R
RNALA B FYINOCER . B, 7R A )X
FARN S F TPl 2 OCH2E
2.1.1 HLA RN FEAE HLA BUiR i 88 90k

46

Ab T EACRAS, JCH IR AR TR = KPR R BT
& (donor specific antibody, DSA) i & #. H
e 368 DA AT bR v DL AR S BT (panel reactive
antibody, PRA) Sy 4, H - PRA>20% J B,
PRA>80% A 2 B, 2009 4F 35 [ 45 F ¢ U5 2 =2 1)
%% ( United Network for Organ Sharing, UNOS) JF
7 % F & 1 PRA (calculated PRA, cPRA ) K T4
ZH MBS . cPRA 25X H AR A B 1Y HLA 45
RIS HLA REEWEZ & 12 i e
5 E 28 B IR BUM A2 45 ™ 2% ( Organ Procurement and
Transplantation Network, OPTN) 0 & £ i & L K
cPRA ik %] 98%~100%"" . WCHHI B 1 F WE S il R 45 A
1980 4F- FF i & FHl HE #81 PRA (virtual PRA, vPRA) ,
HiH5 7 T T cPRA L BT R BL, vPRA HIY
M S5 &% PRA (peak PRA, pPRA ) Y M4k
FE APy SOV E R R RO B A 1 A AR AL T AT SR
53 7. WifE DSA (preformed DSA, pfDSA) 1
Y755 E ( mean fluorescence intensity , MFT B =,
ARG &4 AMR XU e
2.2 HLA I HLA $ifk T2 A 55 R B
AR SRR, MEEHLMHAEERE ST K
HEMZEHE A A (major histocompatibility complex class
I -related chain A, MICA ) dufk. #FBEH K S- ##%
fif T1 ( glutathione-S-transferase T1, GSTT1) ¥t &
it A AL RSO, i Bk R 1T 1 2k
(angiotensin Il type 1 receptor, ATIR) $iif&. HH
M C ¢ ( protein kinase C zeta, PRKCZ ) $Hifk%s ',
W&, XFHE HLA $TiRK-F iy 838 AR kA7 i
AL B, AT LI B AR A e 1
2.2
fit . 2 HLA DCRCFREE, Ik 040 i 27 28 e A

RS2 BRI AR RS B 1) S 10 I A B 15
RAGTEYIHE R SOV i) FEAER R &
2.2.1 HLA BEH HLA w5510 7 M
SRR R S MEPT HLA Ui 0 BT 3 B H R Y Hh 2R
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AR FARWASH) TR A A, TR EALT
JLA: HLA 7S$t)sfz S UGS (HLA-A, B, DR) .
FET A8 SR A ) 2 FE R AR AL VLD . 35T HLA g
Zefi (eplet) Y HLA Matchmaker VUfit | JEFHi R
i (epitope) [ PIRCHE DLPC ., J& T2 SR 3R 1H i
PP VT AL M I T HLA R LR T8 (1) & FE 1R 7 51
DU R R HLA ZSHUR 5 D e A
FIEIRFRFLVCAL, HARVCHEL ik T2 HLA &FE
SV BEE R, BRI AR Tz R, iR
FHUIR—Fh Tk, #0002 A0 /0 FE T A S D0 et T 5
. ARJE AR AE Y HE R SO A XU B R . TR
B, eplet #5HCEm, BRM ARG DSA /= A M5
K, BAEIE AR T it 2 HLA T 2641
Jifis (DR, DQ) WL, SEEBMEZHE ARG K
A= AMR FIRSAEY) 2R FOMER I i, Ul Tk 25
DR 1l DQ VERLAY T ZENE "o i DL el AL
BEETdik, P HLA B854, T8 R R i
P, ERAPIAD HLA [ pFE #2255, Skiuiiix
WAREER N " A, HLA s iirk, W55k
BAYIHEF RO R EER R E  FR A, mARME
% HLA FEECEHE N5 8 4: DSA (de novo DSA,
dnDSA ) Z [AJfFFEAR SR YA OCHE, (BATSA MR &
S HLA SEPCECEAR, 2075 1H 1 2L dnDSA. I,
5% AR T 7745 DSA HIEE DSA (1425057 56 4 1 2t
FERE BRI B, BARPLA A o Tk — 20
(R RAE "

222 (N s R )
58 AMARS Tk [ 4 i 27 28 S A5 ( complement-
dependent cytotoxicity crossmatch, CDC-XM ) . ¥ist
RS XA (flow cytometry crossmatch, FCXM )
FIFE T Luminex £ A B [ AHFOR T e Ik 7o 1%
4t CDC-XM AJ LRGN 52 35 14 A 2 75 47 76 W] LA 3k
CL40 2 i HLA Jf H S #MAR BT, SR, ey
PR A, X TRPUARE BE A HLA $UR% ) i
PRABETE, X TAEAE B BT s 2 ) BB R -
FCXM i i 40l R bR ¥y, Wl Lol 55 T 40
1B AL HLA $iik, T 2®| S MALE & . k7
2R S T CDC-XM, HEX TR NAEE A B4
sz o H R M . ARSI 9 07 2 )
AL HE— HLA BYREER , K2 2 14T HLA JiiA,
WK b BAPL JFLER (single antigen bead, SAB) 5 illl,
RGP SR, T E PSR AR 2 Ae

47

HLA, it 7 kA ol e S8R B rESS 5 1. SAB
TR T HLA $TARRGE T, MEAAE CRCAY( virtual
crossmatch, VXM ) fRE&Z #8552, VXM 1 &E
SR — R T 22 A PR 53 HLA B S REtH %
PEVEAL . BT VXM 358 74U DSA W71, kb
TR E R AE SR, BT e BORE R ) 52 X
BeARAR AL E fy et ILEFZ1EN T VXM [t
CDC-XM B¢ FCXM HAT @ i fhsh
2.2.3 HAT, XERHEZE RN
A A I PRITAS 1 A B R T 1, BB T X8
Z B VEAE R AP AR S e 1A S ) DA LS AR
By, FEAE . SCHRAE AT ORSE HLA B, LUK
Al e LB O A W R AN e 10 AT SO S, ok
MIAMREFAR R T IER R SR, A IR
A HLA BUFCERAF Y 52 78 2 R Fh G 10 A IR XURS: A
P XHCAZYE B 40 ARSI B AT R BR T S
R, AALAE 3Ok (1) FH =2 B A
ATLASE G HEE HLA BicA2m: B 40, X Rh itk
R R, T HANGEPEMICIZYE B i3 biiA
HIRETT;  (2) FIFH B S Bt 2l ( enzyme-linked
immunospot assay, ELISPOT ) il o] LA 43 it HLA
Bk 1 (immunoglobulin, Ig) G FicfZ M B 4,
AL RC M B 20 B o BT IR R e T, (R T4
/D ICIC T B i R BUEAR;  (3) A ELISPOT
1Y% ¢ G BE 253 (Fluorospot ) 7 A A I 43 3 4l 55
Pt HLA 1gG myicf2rE B 4, Al ge st ic 2 vk
B ZHMa AR RE Ty, (ORI R 4, FERTH
R 2 E s MY e T 20 MRS T SR P
1% ELISPOT FIi N4 g AR . ELISPOT ] UGN 73
P HLA $:3E THE & (interferon, IFN) -y HJiciZ
PE T A0 it =X 4 AR AR i = A6 I T 48 it 2 1 B 25 )
RFNE SR AICICYE T 4000, (HANRER & 2 5 R it
# HLA SOWEICIZYE T 4. HavsA nlaen H T
Il R A A I A2 M T A A% 7 ik 2 i =X HLA PO SR 14K
R, KL B APRICH HLA PO RO S A 5L ¢
JEEARMIC AT CD8 ik Rtk A IR SR, &5
A 3 X200 B AR ARSI b 14 XSS 240 i A e S Pk T
T 40
2.3

BT, BAH S AMUFTER S 5 s R 54
TR, AR R A S AR AN R SON L JaRg |
AV A RS . e 4R SRR T A R IR
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FREE iy S e I 45 R E . SR W 2 FE X RS
32 5 % ZR G BT X RS A ) IR o S AL st Py o o o
HEATARGIN A PN 5 T 00 B R A B R P ZH 2
(WKL) o RN HLA $TiR % AE HLA Bk, i
T8 U5 40 I i 25 DNA ( donor-derived cell-free DNA,
dd-cfDNA ) | ANUAMA | JEPRIZH 745

2.3.1 FEAE R PR IS R AR 2 HE T
N RPEIN R RE S . PRI | IR Bk M
B/ INER G S5 AR 5 I RE 2 Wb R AE S EH] . B
FERM], BT B T W AR B X e G
SPRURON, AT TR RS2 IR YT, IR
PR AFIG IR, [RIE, R PSR A2 W G R HE
SN R BEAS MR B A8 LA N e 552 3 R JE AR
AR WA R EE AR BRI
oA T LS 51 H f g2 PR 25 AR e 225 RS A2 RS
HEEF SR BV SR, TR A AR B R
ZHENEERITRE, BFERE. 2o wilstE
(R RIS, DA o R P A ) B i A e I AL
232 TE B BAEA G AT RO, S
AR AE S 5P SRR . AR S —
FRANVRPERN, IFRE T EEAEM ., T 2 S
TR R 2R A0, HA R A B iy A8 Tl s S e
THRPEMGIFRR . DR R, FRMEARE A& SEHE
JF Vi, CD4'/CDS" WA RF T, HARH IR T
K, RUIIMBLIA T 40008 LR AR RIE B, AL
X T 2 EHE OB A2 A — IR X, i HLUAT LA
VEABHER RBHRTT BT RO TS FIE S E 48R
— P HAT, UMY R B AR EI AT B2
RIS . FEE IR T LR 5P o 4 i A e
B R EH, AR T 4008 (regulatory
T cell, Treg) . T #1571 B4 (T regulatory type
1 cell, Trl) . 2R 40 M ( dendritic cell, DC) FI
P PEE WA ( regulatory macrophage, Mreg) ',
UTAESR, B AHARAE Sy i B E I 2007 .
G IRFT AT KB, 8957 B 20/ (regulatory B cell,
Breg ) 7F 4RI AT DUAEK [ Ff S AR AR P 0 4735
W), 35S Treg, RIEFRPEMZMME] P, xu
MR, PRk S e A LA W RS S 1 f e )
PLKCHE R SRR B BB S SRR T
FHHME

2.3.3 HLA B 32 B AN A2 ) HLA i
PR414% DSA 4k DSA. DSA B4 4 Hilill AMR £

48

— AN E B LE AR P BFSE R B, DSA sk
DSA 5B MY REAL . BAHY DR 2= AR
FTH s A . BARAEAE HLA iAo 64
T32 B ARG GBI 7 S 00 AT R AP
SYER . AMR 1 & 98 LA (UL 55 R AR fr) 248 i
BEAEHT, 34 AR MAC R A BT A A5 19 40 A R A
FH . BB B Y B 40 M ST R A iR 4R . HLA PR
AE Q0 e &t X6 HLA 2800 Fe k. UK | 1gG
WG FRMAZE & e 1 55 25 52 AMR 28 B RIHL
. BHOZFH RN pfDSA 1l i% & M 2 P HE R =0
i vk HE R RN AR B AMR (active AMR,
aAMR ) . dnDSA 53] AMR . 12 E % 3 % AMR
( chronic active AMR, caAMR ) FIESHH 5 & /NER I
I, AMA Clq 45419 DSA 5 aAMR |, B P H [
R AR i A AR A ) e v B DI AH G, TR Clq 45
4 DSA 5T Ifi R AMR 5§ caAMR FlREI RS A ) F-
Jeki o B HLA $LRAR A 59 1gG W20 7] i i Fe %
TR RS AMA R SRR A0 M e . AMASS &
) 1gG3 ) DSA % 5 aAMR Fl ™ 5 (1) F% A8 4 552 155 A
X%, MAERMAZE A 1 1gG4 ) DSA ) 5 W Il PR AMR
o caAMR RS HE B 1 /NER A AR 3G B X DSA 4
TEMERA T A Bl T B B2 & e Aoy,
AL AMR AOARTRIZRAL, JF4 54 R IG ARG T 7
FUHCEESAEEE R
234  HLA W5 KB, fE&4E AMR i
T 7 7R B R A X AR HLA B9 HT iR 20w WA &k
AMR [ 9E HLA HTfR £ 4§ MICA . GSTT1. ATIR
PRKCZ Hif55 . MICA JEAER Rt P R 20
R A A Y — PPN AR R, AE S BAR R
( natural killer, NK ) #iififd . NKT 4iffl. voT 4ijiE.
CDS8'T 4l 18 (1) NK i TG LAz AR B, BERE I
AT, B AE Y i K B, GSTTI
AR RIS H IR S 2R ER . sk S S
MR I B SRR LR, S FART, B PE
e R k. WFSE AL, 41.7% H9 GSTTI HTik B
YRS o % 3 K A APk HE R SOV, GSTTI1 HiiAkfH
P B RS AN 2 L A VEHE R O R FE R PR 3
ATIR JERIN TN 400 . AR G & FIRREC
ZAR, AT A Sk ER 455 IR K ERP-Aly Al
ATIR HifAsE it 40 U/mL (B 4 1% ) WH 5 &
4 AMR, BRI FTHAE ATIR Piik e R )5 & 4= HE
JF RN fG e PR 25 2 — %9 PRKCZ J& 7K 1 C
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(protein kinase C, PKC) RGN G, S50k
B AR A AE R R . R HUAE (4 5 VR JE PRKCZ
Pk 2 FHOR G &L 2% AMR, RJ5 PRKCZ ik
(9 MFI {888 3 B 4 1% 09 B A M 2 il 2 kB
AMR 7,

2.3.5 DNA FEAEY s 4if ( 32
BT A EHER BN R )R B A P T
fdi K i 2 DNA 75 2050 Ja i e, 30 5 46 I &0 1
1 dd-cfDNA [ & &, AT LA RS AR RO 315 00,
AR 5 PR ok — AR PP AR £ 32 5 AL A
fUAN AT 5 DNA ( cell-free DNA, cfDNA) |, Ji 4Ll
ot ZHRBTREZ SN ZESR, K32 #H ofDNA
il dd-cfDNA. dd-cfDNA 9 & i & cfDNA % & 19 Lt
BIEN N e 24558 . fDNA KV —Fpoo @i, A
AR XA . RS L REAE 2 Uk S A S5
BT R — Al DR H A I T B, T ofDNA Al
HATCRIME, ab nl DUBACER 7316 46 28 00 1012 Wi v
R 3 HFR 2 WA T K. dd-cfDNA B4 DSA
A, PR OE 2 T, BERTER 4R AMR Y
KA

2.3.6 MM APEUHL (extracellular vesicle,
EV) GE MBI A0 R TR, AR e Kk
G FR G0 RIS M S5 R e A A [ (L1 v 4
FLURE T, EAESRIBSE R, BV bt R
MMM E AR (major histocompatibility complex,
MHC) $Jsif % 8] 2 Hhrsife 2400, Mmifest T
AR [ Fh ARG . S5 —Jr T, SR ) B A R A
RW] BV FIfEE MHC W50 25 T [FFh AR RS A 4
PEMZ 1. BRI, EV =R A0 A 4 5 B HLx
T BN B A i 52 14 Rl F S e s ma pL A AN TE A . (H
B, ORI 22 A4 TE 3 2 W RS AR A5 I R0ORT PR IR R R
T BV Ir#Eais () 85 H B RHE (A B R ( messenger
RNA, mRNA) JZ e 7 HEJF 07 6945 5 A B
eI BV VRN HEF SN ERSZE T 52 1 AE Wb s
Y, WTLGEESRAR AVETRR RG22, A B TRt
ZH W RIEMENATT

2.3.7 T IMERERZIR (micro RNA, miRNA,
miR ) & —F/N ARG S RNA, 7] LU ) 2 kb A
mRNA FYEE, MR Rk TR T E R
FEARJ 120 H miRNA (A AT LUZ IS TE R A=
Yibna, 3 vl LIRS 58 4 AN [R] ) B A A Lk
Rl B o3 HL B . AF9E A0 miR-223-3p 1

49

FORH B T REAG € 52 7 TP 035K .35 R T & 42 AMR Al
TCMR % #, miR-424-3p 7£ % £ TCMR 52 # W (1) %
NP R E R TREZHE AL AMR %24, i miR-
145-5p FE[H] LR HEAL 'R /NVE 2545 (interstitial fibrosis
and tubular atrophy, IFTA) 452 # 0% kK 8 3%
BT HALHE ' B—miR R, SIEFNER
%2 H A, TFTA % # miR-148a 3 ik /K - i 2 %
& . Van Loon % ¥ fE—TiiZ .ty FHE G PRAF
FE RS IUE TAME I 8 ANFE R F A EHAL, ik
X T AMR BA RIFAZWiER . 8 DAL
CXC #fbHFhifk (CXC chemokine ligand, CXCL )

10, IgG Fc Bt & & 1T A ( Fc gamma receptor 1 A,
FCGRIA) | IgG Fc Bt % /& I B (Fc gamma receptor
I B, FCGRIB) . 5 {f ik 45 & # M (guanylate
binding protein, GBP )1 ,GBP4 , 141 i/ ( interleukin,
IL) -15. OB RAEZ R ETE C1 (Killer cell
lectin like receptor C1, KLRC1 ) . J&Jii4: )| 4l
ZLHNHI57 1 (tissue inhibitor of matrix metalloproteinase
1, TIMP1) , HAGIAERSRIA S 1 4F AT 1 AR5 B
AP DI Re e i RS A D RE A i, AP ORAE 1%k
AMR ZWi R HERR . SR, SERZ A PN RS AR
WS S IIRERIAR S, T BT R A A i s
PEOFFE I — 2D PPAG NG IE o

3

o KU VAR MAR Z2 Bk ARG, Hoh—SeR
FESCHRAC I s 5 AF AR TR R AR ARG . HAff ik 2
ARIERESIE HAEG A, AUE R T IG RBFIESS
Bl =15 = N = E R S RS A N R S e B P
S R AT T RGeS T S KU DA L S TR
AR ARTEH TN
3.1 MFI #

— 4 MFT R AR X ¢ 85 (¥ HLA 4 0% 58 2o 75 %,
MFL{E AT REARPRE N, IS T i B, BT,
HLA & MFI PPAG AR 28 50 B ik 1A 15 31 36 [
52y I EE PR (Food and Drug Administration,
FDA) fFm],

3.2 0%PRA #

VSR A5 5 2 A R TE o A O A i % 8 T[] el
HLA, JFEXH™A W, (B 58 24 A REFE YT AY L
HRTIAR ] HLA $iif, ik, BRI E] HLA ik
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AR
3.3

DR RS S AR il HLA
HLA £

B RS AH S A R M HLA PUiRRS, (R
A2 0 HLA” —ia), DLk il T fss ic 12 5 v Al
DRI KU T RS R ML, — Ny, AR Tz 4t
JE AT LASEWT 32 5 % RS A A HLA AT e icie, ok
ZH RN A ] HE52 HLA IR S rEpiik, (HiE, 76
VR 2145 &0 DSA MFL{E AR T XU 150 {6 Jf A B &
HLA $UAANATE, 30523 AR 4E it iXFh HLA
3.4 DSA %

T H N A AR BT HLA PO B a] L >k 131
N SR S TR VA A DN I i A (S P g S R B e ]
A R 71 e AR HLA FiRAE AR 5 &4
SRR BE DT KT 3k B T v 0 A TR
KA
3.5 #

AMEFOE R R FJE S E DSA 4R, ©
ZLUE I Clq WY 0TG5 22 1gG /N AR R A 78 40 il 3%
[ SRT, LT P ClqDSA" B B 2 4 I
C4d" AMR, XK Clq KM I A E DSA A
REAEMR NS AMA ¥, R, BARBFSE LB C1q' DSA”
SERAEYIAS S5 R R TE KU, (R IR T 25 2 Il IR
W5 L%k
3.6 £

epitope A2 48 LR FIHT I 22 18] 1) 58 4 2 fish [X 3K,
H 15~25 Fl & JE R 4 Wl eplet J2& epitope 1 — 47,
JEH 2~5 MEIERA RS, EPE PR RPTIR 1g
AIAF X HAE (CDR H3) MgiAhns ™. Bar, HA
—B53 eplet #E I HA B

e Y 1 A5 XU DAy 5 W AN A2 W R A s 2
(R OCHE , U R ARG AL S I R IA YT Y OG5 L AEJE
H 6 5 R A 52 4 e RS VAR AT SR AF AEAR 22 [l
X SEAZ A G S8 A0 L B4 TS DA 1 G A R T s,
T RVPAL S 10 I AR A 5 b 75 it — 2 &
FAk, E B AEY TG B A AEH, TCMR & 4%
BUEAL, AMR C 28R Rl Fp AR EE A P TS

B EE M, X — ﬁ%ﬁﬂTB%@%ﬁfﬁﬁm
W6 TP Hp Y SC AR T, 2 R Ol 33 XU, TEA (1)
FNE
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SAS 2016
2105 33 Kaplan- Meier 13510
Log-Rank Cox
1986 13510 82.5% 75.2 % 65.5 % 48.4 %
91.0 % 82.0 % 75.9 % 68.5 %
8.78+0.14 14.09+0.20
18

A multivariate analysis of cadaver renal transplantation for long-term survival Q7 Jun™ MIN Zhi-
lian ZHU You-hua et al.”™ Department of Urology ~Changzheng Hospital ~Second Military Medical
University  Shanghai 200003 China

Abstract ~ Objective To review the kidney transplantation performed in our center and analyze the
risk factors affecting long-term allografts survival. Methods Thirty two relative variables were analyzed by
SAS statistical software. Using Log-Rank method the influence of these variables on short and long-term
grafts survival was investigated. A Kaplan-Meier analysis was used to estimate the 1- 3- 5- 10-year graft
survival rate and its half-life. Proportional hazards regression analysis Cox model was used to assess and
rank the relative risk of potential variables. Results The 1-year 3-year 5-year 10-year grafts survival
rate was 82.5 % 75.2 % 65.5 % and 48.4 % respectively. When excluding the patients died with
functioning grafts the 1-year 3-year 5-year 10-year grafts survival rate was increased to 91.0 %
82.0% 75.9 % 68.5 % respectively. The mean half-life was 8.78 £ 0.14 and 14.09 + 0.20 years
respectively. By Log-Rank analysis factors affecting short- and long-term grafts survival were identified
as renal function and duration of which become normal cold-ischemia time acute rejection delayed grafts
function immunosuppressive regimen complication infection the method of anti-rejection therapy. A
Cox model multivariate analysis showed that there were 18 factors affecting graft survival. Conclusion
New immunosuppressive agent not only has significantly increased short-term graft survival but also pro-
longed the long-term survival. Making assurance to get high quality donor organ and minimizing the death
with graft function may be the most feasible way to prolong a graft survival at present.

Key words  Kidney transplantation Survival analysis Factor analysis statistical

A
! 2016 2105
1. 1978 6 2000 12
2016 2105
200003 E-
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2. 1488  73.8 % 528
26.2 % 11 ~78 30
398 19.7 % 30 ~ 45 1013
50.2 % 45~60 508 25.2 % 60 PRA
97 4.8 % 1907
94.6 % 35 1.7% 13 ISA ATG/ALG
0.6 % 7 0.4% 6
0.3 % 4 0.2% SAS 6.12 Kaplan-
1 0.1% 43 2.1% 3 Meier 4
1~171 54 Log-Rank
ATG P <0.05
ALG Cox
3. ABO 5
1998
PRA  HLA
ABO 1935 96.0 % 81
4.0 %
PRA 0.10 0.10
HLA
4.
2
HC-A 3 76.3 % 1
5. 1986 108 23 90 %
5.4 % Aza 20 76.3 %
Pred Aza 92.65+22.65 mg/d Pred 1 8.4d 1
23.00+6.59 mg/d 1986 144.74 + 113.40 pmol/L
A CsA 1996 1 DGF
CsA 1998 ATN 29% 2.0 %
MMF FK506
CsA  FK506 Aza  MMF  Pred 3.7% 6.4 % 23.1 %
3d CsA 8 mg kg ' d7! 75.9 %
FK506 0.2 mg kg™ d~!
135 CsA 26.2 % 7.9 %
0.186 = 0.041 0.129 + 0.048 0.105 + 5.0 % 4.5 %
0.019 pmol/L 1 pmol/L =1201.9 pg/L 49.4 %
3d Aza 50 mg/d  MMF 1.0 ~ 2.0 g/d 19.8 % 6.2 % 2.5 %
Pred 80 mg/d 10 mg 20mg/d 1.1 % 8.2 %
1 10 mg/d 64.9 % 58.1 %
10.0 % 10.2 % 0.9 %
3.2% 17.6 % 22
MP ATG/ALG/OKT3 9 7

54



150 - 2004 5 25 3 Chin J Organ Transplant May 2004 Vol.25 No.3
3 2 1 1986
16.2 % 66.1 % 13510 91.0 %
18.1 % 82.0 % 75.9 % 68.5 %
5.7 % 3.9 % 135 10 82.5 %
2.8 % 1.6 % 1.8 % 75.2 % 65.5 % 48.4 %
14.09 £ 0.20 8§.78+0.14
CsA 1978 ~ 1985 1 P =0.0000
40 % ~ 50 % CsA 1986 ~ 1995 1
1 70 % ~ 85 % 1996 6
85 % 1 CsA + Aza+ Pred
1
% Log-Rank
/ P
1 10
1 504/933 79.4 47.4 8.39 0.19 69.3725 <0.01
2~3 36/23 * 21.7 4.39 0.62
h
<I2 114,297 81.2 51.9 8.79 0.30
12~24 191/368 79.6 47.2 7.70 0.26
24 ~ 36 235/291 74.9 41.4 6.97 0.23 6.3375 <0.05
Aza+ Pred 76/32 45.7 34.0 4.63 0.76 18.6832 <0.01
CsA + Aza + Pred 372/525 82.5 48.9 8.44 0.21
CaA + MMF + Pred 257270 92.6 * 2.85 0.05
FK506 + Aza MMF + Pred 3/49 92.8 * 2.85 0.10
d
<7 439/703 75.7 447 7.99 0.21 12.0967 <0.01
7~ 14 55/127 86.9 49.3 7.40 0.35
14 ~ 30 42/108 87.0 52.7 7.40 0.39
>30 4/18 85.9 0 3.07 0.23
1 pmol/L
< 140 431/697 78.2 57.2 9.83 0.48 30.6332 <0.01
140 ~ 220 63/208 85.6 44.9 7.29 0.16
> 220 46/51 59.6 * 5.89 0.66
1
21/17 53.2 * 3.41 0.58 17.6548 <0.01
17/9 45.8 * 2.67 0.62 28.4983 <0.01
48/37 50.3 * 2.52 0.27 67.2965 <0.01
349/1297 64.8 40.1 4.70 0.18 121.6006 <0.01
MPpP 90/72 59.6 35.3 6.26 0.52 16.9846 <0.01
ATG/ALG 15/39 * 0 6.32 0.52
OKT3 4/18 * 0 6.70 1.18
MP+ ATG 20/9 82.5 50.3 2.40 0.42
MP + OKT3 2/7 * 0 0.13 0.00
ATG + OKT 2/7 * 0 0.09 0.00
1 179/253 74.2 32.9 6.6 0.28 23.7777 <0.01
107/148 67.7 * 5.3 0.31 27.8076 <0.01
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23.2 % CsA + MMF + Pred 16.7 % FK506 +
Aza MMF + Pred 15.4 % CsA
MMF
Aza P
<0.05 CsA + MMF + Pred FK506 + Aza
MMF + Pred 1
92.6 % 92.8 % CsA + Aza + Pred
82.5 % FK506
<24 h
P>0.05 >24h
P<0.05
P <0.01
1
1
MP
Cox 2
2 Cox
Wald
5.609 -1.7243 0.5700 8.840 <0.01
CsA+ MMF + Pred 0.283 -1.2628 0.2252 31.433 <0.01
CsA + Aza + Pred 0.826 -0.1914 0.0951 4.052 <0.05
1 1.002 0.0023 0.0003 74.269 <0.01
1 1.004 0.0035 0.0003 104.386 <0.01
1.022 0.0220 0.0102 4.670 <0.05
1.121 0.1140 0.0174 42.784 <0.01
1.531 0.4259 0.1594 7.140 <0.01
1.606 0.4738 0.0981 23.329 <0.01
1.893 0.6379 0.1046 37.183 <0.01
MP 2.121 0.7519 0.1201 39.228 <0.01
2.280 0.8244 0.1700 23.515 <0.01
2.483 0.9094 0.2241 16.472 <0.01
2.965 1.0869 0.2220 23.970 <0.01
3.299 1.1936 0.1543 59.818 <0.01
3.464 1.2424 0.2481 25.076 <0.01
17.960 2.8881 0.1401 425.050 <0.01
1
1986
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Comparison of different ATG in renal transplantation
ZHOU Meisheng' ZHU Youhua' WANG Liming' WANG Yawei!
('Renal transplantation center, Shanghai Changzheng Hospital, Shanghai, 200003, China)
Abstract Objective: To investigate effects of different ATG in renal transplantation, Methods ; To analyze 225
cases of taking different ATG for the purpose of prevention and treatment of rejection from January 2000 to July
2007. Results: The effects of anti-rejection Among ALG-P and ATG are similar, but the incidence of leucopenia de-

scend and pulmonary infection were higher in those taking ATG. Either taking ALG-P or ATG, the incidence of
pulmonary infection in treatment was higher than in prevention. Conclusions: In renal transplantation, ALG-P is a

better immunosuppression with its effective anti-rejection and low side effects.

Key words Kidney/transplantations Antithymocyte/antilymphocyte globulin
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¥4 34.73216.17 %, HKHHE 188 #, — KB
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Comparison of the effectiveness and safety between lymphocytes scavenger and IL-2 receptor
blocking agent induction in living kidney transplantation
QIN Ning-bo', CAI Mingz*, XU Liang’, LI Zhou-li’, JIN Hai-long’, WANG Qiang’, ZHAN Sheng-li’, CUI Han-wen’

'Hebei North University, Zhangjiakou, Hebei 075000, China

*Organ Transplantation Center, 309 Hospital of PLA, Beijing 100091, China
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[Abstract] Objective To compare the safety of two antibody inductors, namely lymphocytes scavenger and IL-2 receptor
blocking agent, in living kidney transplantation. Methods The data of 191 patients, who received living kidney transplant in
our hospital from Feb. 2007 to Jul. 2012, were retrospectively analyzed, and grouped according to the inductors they received as:
a) lymphocytes scavenger group (N=56), with rabbit antithymocyte immunoglobulin (rATG, 4 cases) and porcine antihuman
T-lymphocyte immunoglobulin (pATG, 52 cases) served as the inductor; b) IL-2 receptor blocking agent group (n=54), with
basiliximab (40 cases) and daclizumab (14 cases) served as the inductor; and c) control group (N=81). The incidence of rejection
and infection, and the survival rate of patient/allograft within one year were then compared among the three groups. Results
Within one year after the transplantation, the incidence of acute rejection in lymphocytes scavenger group, IL-2 receptor blocking
agent group and control group was 12.5%, 11.1% and 28.4%, respectively. There was a significant difference between the two
inductor groups and control group (P=0.003), but no significant difference was found between the two inductor groups (P>0.05).
The incidence of delayed graft function (DGF) in the three groups was 8.9%, 7.4% and 13.6%, respectively, with no statistical
significance (P>0.05). Also there was no significant difference among the three groups in the incidence of infection and the survival
rate of patient/allograft within one year after transplantation (P>0.05). Conclusion Both inductors may significantly reduce the
incidence of acute rejection within one year without increasing the incidence of infection and other adverse events, nor affect the
postoperative patient/graft survival, so they are both safe and effective.

[Key words]  kidney transplantation; antithymocyte globulin; receptors, interleukin-2

[D000]

[D0O0O] 075000 ( ) (acute
100091 309 ) ( rejection AR)

[OOoOO] E-mail caiming@medmail.com.cn (delayed graft function DGF)[M] 70%

61



236 0O0%00400203 3 1 38 3
(rabbit
antithymocyte globulin rATG) 2
(interleukin 2 receptor antagonist IL2Ra) 1ooooon
) rATG 1.1 2007 2 2012 4
T (pATG) 309
Tac rATG T 191
T B 2009
NK “ pATG 2004
(7] _
IL2Ra IL-2 (8]
T 146 45
IL-2 o (IL-2Ra) IL-2 37.1210.5(15~60) 44
IL-2 T
T IL-2 1L-2 3 (n=56) 4
T ) rfATG 52 PATG IL-2Ra  (n=54 )
40 14
(6] (n=81)
191 3
AR DGF (P>0.05 1)
1 / 1.2 rATG( )SOmg
01 (n=191)

Tab.1 Comparison of clinical data among the three groups (n=191)

Item

Lymphocyte-deleting agents Interleukin 2 receptor antagonist

Control(n=81) P value

(n=56) (IL2-Ra)(n=54)
Gender [case(%)] 0.080
Male 39(69.6) 47(87.0) 60(74.1)
Female 17(30.4) 7(13.0) 21(25.9)
Age (year) 36.43%*11.16 35.69+8.98 32.75%10.31 0.083
Number of transplants [case(%)] 0.847
=1 54(96.4) 53(98.1) 79(97.5)
>1 2(3.6) 1(1.9) 2(2.5)
Duration of dialysis (month) 11.27%11.45 12.11=%17.46 10.02#+12.32  0.677
Cause of disease [case(%)] 0.436
Glomerulonephritis 15(26.8) 23(42.6) 31(38.3)
IgA nephropathy 4(7.1) 5(9.3) 7(8.6)
Other 6(10.7) 4(7.4) 3(3.7)
Unknown 31(55.4) 22(40.7) 40(49.4)
Relationship between donors and recipients[case(%)] 0.087
Parents-Child 15(26.8) 22(40.7) 44(54.3)
Child-Parents 9(16.1) 5(9.3) 6(7.4)
Siblings 18(32.1) 19(35.2) 16(19.8)
Husband-wife 2(3.6) 2(3.7) 2(2.5)
Other 12(21.4) 6(11.1) 13(16.0)
Cold ischemic time (s) 41.21=%21.38 50.94=43.00 72.37%109.38 0.060
Warm ischemia time (s) 105.824109.71 110.59469.30 112.38488.03 0.915
Panel reactive antibody (PRA) [case(%)] 0.087
<5% 54(96.4) 54(100.0) 81(100.0)
=5% 2(3.6) 0 0
Complement-dependent cytotoxicity assay(CDC)[case(%)] 0.199
<3% 52(92.9) 51(94.4) 80(98.8)
=3% 4(7.1) 3(5.6) 1(1.2)
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250mg 2 /d 500mg/d 3d
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1 /d 30d (P>0.05)
1.5 AR DGF AR 2.2 DGF 15 DGF
02 1 (n=36)
Tab.2 Occurrence of rejection during the first year after transplantation(n=36)
Item Lymphocy(tre{;iseée)ting agents Interleul((ir]i 22:::;(1);22 Zr)ltagonist Control(n=81) P value
Rejection [case(%)] 7(12.5) 6(11.1) 23(28.4) 0.003
AR 7(12.5) 5(9.3) 19(23.5)
CR 0 1(1.9) 4(4.9)
Diagnosis [case(%)] 0.492
Biopsy 1(1.8) 0 5(6.2)
No biopsy 6(10.7) 5(9.3) 18(22.2)
ljctz:iz:el;;g::;o:&;Spla"tation and 36.147:47.92 112.172239.26 152.594342.87  0.660
Recovery time(d) 18.71218.47 5.67%*1.75 8.86+9.07 0.074
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Tab.3 Occurrence of delayed graft function (DGF) after transplantation
Item Lymphocyte-deleting agents (n=56) IL2-Ra(n=54) Control(n=81) P value
DGF [case(%)] 3(8.9) 3(7.4) 9(13.6) 0.356
Dialysis 3(8.9) 3(8.9) 7(8.9)
No dialysis 0 0 2(8.9)
Time of occurrence(d) 2.5020.71 5.334.04 3.63%2.13 0.468
Recovery time(d) 30.02£4.24 30.0426.15 43.62%13.10 0.369
Graft loss [case(%)] 1(1.8) 0 1(1.1) 0.640
Death [case(%)] 0 0 0
04
Tab.4 Infection complicated after transplantation
Item Lymphocyte-deleting agents (N=56) IL2-Ra (n=54) Control (n=81) P value
Lung infection [case(%)] 5(8.9) 4(7.4) 5(6.2) 0.831
Upper respiratory tract infection [case(%)] 1(1.8) 6(11.1) 9(11.1) 0.106
Urinary tract infection [case(%)] 0 1(1.9) 5(6.2) 0.102
CMV infection [case(%)] 0 2(3.7) 6(7.4) 0.102
Total 6(10.7) 13(24.1) 25(30.9) 0.102
AR (P=0.003)
300000 L2 AR
30 (P>0.05  2)
] AR PRA
Lebranchu " Mourad ¥ IL2Ra
fro] (UNOS) rATG DGF (22%
1993 30 Vs 18% 30% VS 29%)
2003 IL-2Ra DGF 8.9%
849" 7.4% 13.6% (P>0.05
(rATG pATG) IL-2Ra( 3)
)
Brennan DGF
( >24h) 1 15 DGF 3
rATG IL-2Ra  (16% Vs 26% 2
P=0.005) Taber ! rATG 1
(PRA)>20% Kim [
1 IL-2Ra CMV ATG (27.9% vs
(15% vs 28% P=0.02) Sollinger 57.2%)
ATG Brennan IL2Ra  CMV
1 AR 19% 20% rATG  (41.5% vs 21.2%)
(P>0.05) 1 23.0%
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Comparison of low dose thymoglobulin and ALG-P in the induction therapy for kidney transplant recipients
FENG Xiaofang' MIN Min' ZUO Fuie' ZHOU Mei-sheng' WANG Li-ming’

" Department of Renal Transplantation Rehabilitation ZhaBei Central Hospital Shanghai 200070 China

*Organ Transplantation Institue Changzheng Hospital The Second Miltary Medical University Shanghai 200003 China
Corresponding author: WANG li-ming( E-mail: wi2530@ yahoo. com. cn)

ABSTRACT Objective: To evaluate the effects of low dose of thymoglobulin and ALG-P in the induction therapy for
kidney transplant recipients. ~Methodology: One hundred twenty cases with first kidney transplant were randomly divided
into 3 group: low dose of thymoglobulin group ( n =44) ; ALG-P group( n =36) and control group ( n =40) . Follow-up was 1
year. The peripheral T—lymphyote absolute counts graft function recovery allergic reaction the rates of infection and acute
rejection the rates of delayed graft function ( DGF) and the change of leukocytes and platelets were statistically compared
among the three groups.  Results: The peripheral T-lymphyote absolute counts were decreased more significantly in ALG-P
group and low dose of thymoglobulin group especially CD4* T Lymphocyte at third 9" 1 3 and 6 month postoperative
were decreased more significantly. Compare with control group the delayed acute rejection and no acute rejection in one
week the rate of acute rejection and delayed graft function were more lower graft function recovery were better the rate of
allergic reaction the decrease of platelets were more significantly but not leaded to severe consequence. Compare with ALG—
P group in low dose of Thymoglobulin group the peripheral Tdymphyote absolute counts were decreased more significantly
postoperative early ( within three months after transplantation) especially CD4 * T Lymphocyte at third\9th.one and three
month postoperative were decreased more significantly ( P <0.05) . The rate of acute rejection and delayed graft function
were more lower ( P <0.05) graft function recovery was better the rate of allergic reaction and the decrease of leukocytes
and platelets were no differences between two groups ( P >0.05) .  Conclusion: ALG-P and low dose of Thymoglobulin are

effective and safe in induction therapy for kidney transplant recipients which can be the optimal choice for induction
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therapy. Compare with ALG-P group low dose of Thymoglobulin group was decreased more significantly the rate of acute

rejection and delayed graft function and graft function recovery was better.

Key words kidney transplantion induction therapy polyclonal antibody
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ALG-P: T s P <0.05; *: P<0.05;4: ALGP P<0.05
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The preventive use of low dose ALG in renal transplantation

ZHOU Fei, SHI Hong-bo, YU Zhi-yun, et al
(Department o f Urology . Xiang fan Hospital Affiliated to Tongji Medical College, Huazhong
University of Science and Technology, Xiang fan 441021, Hubei, China)

[ Abstract]  Objective

To investigate the clinical effect of the preventive use of low anti-lymphocyte globulin

(ALG) in renal transplantation, Methods 47 cases were retrospectively analyzed. Results The renal functions of 47 ca-

ses were all recovered. There was not any serious infection, but one case with acute rejection. Conclusion The preven-

tive use of low dose ALG was efficient to reduce the incidence of acute rejection and risk of serious infection.

I Key words)
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Impact of induction with different immunosuppressants on CD4" CD25~ regulatory T cells in liver transplanted recipients

DU Chuan-fi, YU Li-xin, WU Chang-you, LILi, XU Jian, FU Shaojie, DENG Wen-feng.  Oigan Tranplantation Center of
Southern Hospital, Southern Medical University, Guangzhou 510515  China

[ Abstracf] Objective There is now a great degree of consensus that the CD4'" CD25 " regulatory T cells(CD4 " CD25" Ty, )

play an important wle in both the induction and the maintenance of the transplant tolerance , s it is necessary to have intensive
investigations on them, including the change of T, cells and the expression of molecular markers s CTLA-4 and Foxp3. It is well known
that the used immunasuppressive drugs currently may affect the number and the function of the CD4~ CD25™ T,, and as aresult, hinder
the establishment of transplant tolerance. This study focus on the impact of wo inductive immunosuppressive drugs —anti-thymeyte
globulin(ATG) and Zenapax on CD4"~ CDZSJFTN,,g in liver transplant recipients. Methods 15 liver transplant recipients aged 20 ~ 50
were chosen and divided into ATG group(n= 8) and Zenapax group (n= 7). ATG or Zenapax were given as the inductive dugs. The
maintenance dugs of the two gmups are the same. FACScan Flow cytometry were used to test the CD4™ CD25 " /CD4 ™, CTLA4 and
Foxp3 of the blood sample at four time ends: Pre-use, 3thweek 6th week and 8th week after transplantation. Results  Though both two
inductive dugs can decrease the nunber of CD4" CD25" T, and the expression of suiface molecules the Tregs can increase gradually.
The ATG group recovered faster than the zenapax group. The difference was significant. Conclusion As the inductive drug, ATG may
be better for the recovery of the CD4' CD25 T, and as a result, better for the induction of transplant tolerance.

[ Key words] T regulatory cells; CD4"CD25" ; Immunosupressive drug; liver transplantation
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Efficient evaluation of using ALG to prevent acute rejetion of renal transplant in short-term after
operation. Liang Yueyou, Zheng Keli, Dai Yuping. et al- Urological Department, The Frist Affiliated
Hospital, Sun Yat-sen University of Medical Scienens, Guangzhou, 510080

Abstract Objective To study application of reasonable regimes of usig ALG. Methods Sixty renal
transplant cases were randomly divided into two groups with ALG begining into use in different doses.
Prospective study was cariied out through investigation of blood CD3 cell count, acute rejection and
complication rates. Results There was no statistic difference betw een acute rejection rate and CD3" cell
count five days postoperation in the two groups. but in B group (ALG 300 mg/d, > 7 days), CMV
diseas incidence and infective rate were significant higher than A group (ALG 300 mg/d 3~ 6 days).
Conclusion Continuous using of common dose ALG for 3~ 6 days after operation has been an effective,
safe and cheep immunosuppressive therapy.
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Porcine anti-human lymphocyte
immunoglobulin depletes

the lymphocyte population

to promote successful

kidney transplantation
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Shigi Gu*, Qinyu Yu?, Wenqu Yin?, Shi Chen*, Zhi Zhang*
and Niangiao Gong™

!Institute of Organ Transplantation, Tongji Hospital, Tongji Medical College, Huazhong University of
Science and Technology; Key Laboratory of Organ Transplantation, Ministry of Education; NHC Key

Laboratory of Organ Transplantation, Key Laboratory of Organ Transplantation, Chinese Academy of
Medical Sciences, Wuhan, China, 2Department of Research and Development, Wuhan Institute of
Biological Products, Wuhan, China, 3Department of Intensive Care Unit, Wuhan Fourth Hospital,
Wuhan, China

Introduction:

Methods: We retrospectively analyzed 12 kidney transplant recipients receiving
pALG, and additional recipients receiving rabbit anti-human
thymocyte immunoglobulin (rATG), basiliximab, or no induction therapy as a
comparison group.

Results: pALG showed high binding affinity to peripheral blood mononuclear
cells (PBMCs) after administration, immediately depleting blood lymphocytes; an
effect that was weaker than rATG but stronger than basiliximab. Single-cell
sequencing analysis showed that pALG mainly influenced T cells and innate
immune cells (mononuclear phagocytes and neutrophils). By analyzing immune
cell subsets, we found that pALG moderately depleted CD4™T cells, CD8'T cells,
regulatory T cells, and NKT cells and mildly inhibited dendritic cells. Serum
inflammatory cytokines (IL-2, IL-6) were only moderately increased compared
with rATG, which might be beneficial in terms of reducing the risk of untoward
immune activation. During 3 months of follow-up, we found that all recipients
and transplanted kidneys survived and showed good organ function recovery;
there were no cases of rejection and a low rate of complications.
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Discussion: In conclusion, pALG acts mainly by moderately depleting T cells and
is thus a good candidate for induction therapy for kidney transplant recipients.
The immunological features of pALG should be exploited for the development of
individually-optimized induction therapies based on the needs of the transplant
and the immune status of the patient, which is appropriate for non-high-risk

recipients.

KEYWORDS

porcine anti-human lymphocyte immunoglobulin, lymphocyte-depleting, kidney
transplantation, induction therapy, lymphocyte

Introduction

Kidney transplantation (KTx) is the most effective treatment for
end-stage renal disease (1, 2). The development of
immunosuppressant therapies has greatly improved organ and
recipient survival (3-5). However, acute rejection (AR) and
delayed graft function (DGF) remain treatment obstacles that
impair KTx outcomes, especially in the current era of donation
after circulatory death (DCD) (6, 7). Induction therapy, based on
the conventional triple maintenance immunosuppressive therapy,
can reduce the incidence of postoperative AR and DGF, allow for
reduced immunosuppressant doses, and prolong transplanted
kidney and recipient survival (8-10). To date, induction therapy
has been used in the majority of recipients as a part of
immunosuppressive protocol.

Induction therapy can be subdivided into two strategies
involving either the use of non-lymphocyte-depleting monoclonal
antibodies or lymphocyte-depleting polyclonal antibodies (11). The
non-lymphocyte-depleting strategy is represented by the
interleukin-2 (IL-2) receptor antagonist basiliximab, which
inhibits lymphocyte proliferation (12, 13). The lymphocyte-
depleting strategy is represented by the rabbit anti-human
thymocyte immunoglobulin (rATG). In the current era of DCD,
given the weaker immunosuppressive potency of non-depleting
treatment compared to lymphocyte-depleting drugs, basiliximab
use is limited to recipients at high risk of AR or DGF (14). In
addition, while the depleting rATG effectively inhibits the incidence
of AR, it also increases the risks of corresponding complications
such as lymphopenia and infection (15, 16); however, little is known
about its effects on the lymphocyte populations (17, 18).

In addition to rATG, the porcine anti-human lymphocyte
immunoglobulin (pALG) is also a lymphocyte-depleting agent.
pPALG is produced by immunizing pigs with human-derived
thymocytes. Unlike rATG which is made in rabbits, pALG origins
are from a genetically closer species to humans and therefore
improved antigenic similarity, which may result in weaker
cytolytic capacity on human lymphocytes than rATG (19). pALG
has been successfully used as first-line treatment in acquired severe
aplastic anemia (20-22). It has also been employed for other
hematological indications such as graft versus host disease
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prophylaxis (23). Meanwhile, pALG has been used in
transplantation including hematopoietic stem cell transplantation
(19, 24, 25) and kidney transplantation (26). Pharmacokinetic
studies show that, in humans, pALG reaches peak concentration
immediately after administration and then markedly decreases over
2-3 months to undetectable levels (27). However, its immediate
effects on the lymphocyte population remain unknown; such effects
can directly influence the clinical course by affecting the propensity
for AR, kidney function, inducing a cytokine storm, or inducing
immunocompromise and facilitating the development of secondary
infections during its period of physiological activity.

In this study, we retrospectively assessed a cohort of kidney
recipients with organs from DCD donors who received induction
therapy using pALG. The binding capability and the modulatory
impact of pALG on peripheral blood mononuclear cells (PBMCs)
were analyzed, and the outcomes were tracked. Our work provides
important data to optimize immunosuppressive protocols by
considering individual patient variables in treatment planning.

Materials and methods
Study cohort

This retrospective study was designed to elucidate the impact of
PALG on lymphocyte populations in kidney transplant recipients.
The inclusion criteria were as follows: over 18 years of age; first-time
KTx; negative PRA before transplantation; using a triple
immunosuppressive regime as tacrolimus (Tac)+ mycophenolic
acid (MPA)+prednisone. We excluded individuals with multiple
organ transplantation; previous organ transplantation; or dual
kidney transplantation. From March 2022 to September 2022, 12
KTx recipients with DCD kidneys were administered pALG as the
induction therapy and enrolled in this study. The demographic
characteristics of these recipients are shown in Table 1. We also
recruited six additional recipients with DCD kidneys who received
rATG (n=3) or basiliximab (n=3), and three additional recipients
with live donor kidneys who did not receive any induction therapy
(untreated). These nine additional recipients had the same
demographic characteristics as the pALG group. This study
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TABLE 1 Demographic characteristics of donors and recipients.

10.3389/fimmu.2023.1124790

Characteristic Basiliximab Untreated P value
n=3 n=3
Donors
Male gender, 7 (%) 10 (83.3) 1(333) 3 (100.0) 2 (66.7) 0.265
Mean age, yrs (SD) 53.3 (10.7) 55.7 (14.8) 52.3 (8.1) 50.0 (16.7) 0.947
Mean BML, kg/m? (SD) 242 (4.1) 209 (1.9) 246 (6.2) 22.7 (3.0) 0.613
Mean HLA mismatch, n (SD) 4.7 (0.7) 3.7 (1.2) 4.0 (1.0) 3.3 (0.6) 0.053
Donation classification, n (%)
Deceased donor 12 (100.0) 3 (100.0) 3 (100.0) 0 (0.0)
Living donor 0 (0.0) 0 (0.0) 0 (0.0) 3 (100.0)
Mean creatinine before donation, Lmol/L (SD) 87.1 (48.5) 27.0 (7.0) 73.3 (19.8) 75.7 (8.0) 0.181
Mean eGFR before donation, mL/min/1.73m? (SD) 95.7 (27.5) 123.2 (3.4) 103.1 (18.4) 95.5 (12.6) 0.352
Mean warm ischemia time, min (SD) 20.6 (2.3) 17.5 (2.1) 19.0 (2.8) 1.7 (0.3)
Mean cold ischemia time, h (SD) 9.0 (3.3) 8.5 (0.5) 10.7 (2.7) 1.6 (0.2)
Recipients
Male gender, 1 (%) 9 (75.0) 1(333) 2 (66.7) 2 (66.7) 0.701
Mean age, yrs (SD) 372 (7.1) 37.7 (5.1) 37.9 (7.0) 34.3 (9.5) 0.310
Mean BMI, kg/m2 (SD) 20.1 (2.6) 21.7 (2.9) 21.3 (2.7) 23.0 (1.9) 0.112
Dialysis type, n (%) 0.686
HD 11 (91.7) 3 (100.0) 2 (66.7) 3 (100.0)
PD 1(8.3) 0 (0.0) 1(33.3) 0 (0.0)
Mean duration of dialysis, months (SD) 44.5 (30.2) 25.0 (15.4) 28.7 (5.7) 8.7 (5.8) 0.167

yrs, years; BMI, body mass index; SD, standard deviation; h, hours; eGFR, estimated glomerular filtration rate; HD, hemodialysis; PD, peritoneal dialysis; min, minutes.

adheres to the Declaration of Helsinki and the Declaration of
Istanbul, and was been approved by the Medical Ethics
Committee of Tongji Hospital, Tongji Medical College, Huazhong
University of Science and Technology (No. TJ-IRB20221216).

Immunosuppressive therapy

The agents used for induction therapy included pALG, rATG or
basiliximab. The initiation and maintenance immunosuppressive
regimes were administered as Tac+ MPA+ prednisone. The detailed
dosages and drug regimens are shown in Figure 1.

Recipient management

Postoperatively, recipients were monitored daily for the first week
and every 2 days for the second week. All recipients were followed up
for 3 months. Preoperative data on postoperative day (POD) 3, 5,7, 14,
30, 60 and 90 were documented, including red blood cell (RBC), white
blood cell (WBC), neutrophil, lymphocyte, serum creatinine (sCr), and
the estimated glomerular filtration rate (¢GFR). Meanwhile, within one
week of transplantation, peripheral blood mononuclear cells (PBMCs)
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were isolated for further analysis. Clinical sequela including DGF and
AR was recorded. DGF was defined as the requirement of hemodialysis
in the first week after transplantation (28). AR was diagnosed based on
the Banff 2019 criteria (29).

pALG quantification and binding affinity

In the recipients who received pALG, we tested the serum
concentration of pALG and the pALG binding affinity to PBMCs
based on fluorescence signal intensity preoperatively and on POD 3,
5, and 7. To determine the serum pALG concentrations, ELISA
plates were coated with rabbit anti-swine IgG (Fab2) (5 pg/mL,
Sigma, Billerica MA, USA) overnight at 4°C. The plates were
blocked with 10% fetal calf serum (Gibco, Thornton, Australia)/
phosphate buffered solution (PBS) (HyClone, Utah, USA) for 2-3
hours at room temperature. 50 pL of plasma samples were diluted
with 1% fetal calf serum/PBS and added to each well and incubated
at room temperature for 1 hour. Series diluted pALG were used as
standards. Plates were washed 5 times with PBS containing 0.05%
Tween-20 (Sigma, Louis, MO, USA). 100 uL of diluted goat anti-
porcine IgG-HRP antibody (Southern Biotech, Birmingham, AL,
USA) was added and incubated for 1 hour. Plates were washed 7
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FIGURE 1

Induction therapy and immunosuppressive protocol for kidney transplantation. Induction therapy was provided using pALG, rATG, basiliximab or
untreated. Methylprednisolone was administrated at a daily dose of 500mg to all recipients from PODO to POD2. Initial and maintenance
immunosuppression therapy was tacrolimus + mycophenolic acid+ prednisone. The dosage and usage were shown. D, day. W, week. M, month

times followed by the addition of 100 uL Tetramethylbenzidine
Substrate Solution (Sigma, Louis, MO, USA) and incubated until
color development was complete. 100 uL 2N H,SO, stopping
solution was then added. The optical density was measured at 450
nm with a microtiter plate reader.

PBMC:s were isolated from 5ml fresh anticoagulant whole blood by
density gradient centrifugation using Ficoll-Paque Plus medium (GE
Healthcare, Uppsala, Sweden) and washed with Ca/Mg-free phosphate
buffered solution (PBS) (HyClone, Utah, USA). To remove the red
blood cells, 2 mL GEXSCOPE® red blood cell lysis buffer (Singleron,
Nanjing, China) was added at 25°C for 10 minutes. The solution was
then centrifuged at 500g for 5 min and suspended in PBS. The blood
samples were centrifuged at 400g for 5 min at 4°C, and the supernatant
was discarded. After removing red blood cells, PBMCs were isolated by
centrifugation at 400g for 10 min at 4°C. The supernatant was
discarded and the PBMCs were resuspended by PBS to obtain a
single-cell suspension. After that, PBMCs were incubated with
fluorescent-conjugated goat anti-porcine IgG (Southern Biotech,
Birmingham, AL, USA), and then detected by flow cytometry. To
determine the pALG binding affinity in serum, PBMCs were obtained
from normal human peripheral blood by the method described above.
The isolated PBMCs were diluted to 2x10° cells/mL. A pALG gradient
was diluted over at least 7 concentrations to generate a set of standards.
100 pL PBMC suspension was placed in a centrifuge tube and 10 uL
PALG solutions of different concentrations or 10 UL recipient serum
were added. After incubation at 4°C for 1h, the PBMC suspension was
centrifuged and the supernatant was removed. Then 100 UL of diluted
fluorescent-conjugated goat anti-porcine antibody (Southern Biotech,
Birmingham, AL, USA) was added to each tube. After incubation in
dark at 4°C for 30 min, the binding affinity was detected by
flow cytometry.

Single-cell sequencing analysis

PBMC:s from the pALG group were isolated by the previously
described methods (30). Single-cell suspensions (2x10° cells/mL)
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with PBS (HyClone, Utah, USA) were loaded onto microwell chip
using the Singleron Matrix® Single Cell Processing System.
Barcoding Beads were then collected from the microwell chip,
followed by reverse transcription of the mRNA captured by the
Barcoding Beads to obtain cDNA, and conduct PCR amplification.
The amplified cDNA was then fragmented and ligated with
sequencing adapters. The scRNA-seq libraries were constructed
according to the protocol of the GEXSCOPE® Single Cell RNA
Library Kits (Singleron, Hangzhou, China) (31). Individual libraries
were diluted to 4 nM, pooled, and sequenced on Illumina novaseq
6000 with 150 bp paired end reads. Scanpy v1.8.2 was used for
quality control, dimensionality reduction and clustering under
Python 3.7 (32). For each sample dataset, after filtering expression
matrix, 15,243 cells were retained for the downstream analyses. The
raw count matrix was normalized by total counts per cell and
logarithmically transformed into normalized data matrix. Principle
component analysis was performed on the scaled variable gene
matrix, and top 20 principle components were used for clustering
and dimensional reduction. Cell clusters were visualized by using
Uniform Manifold Approximation and Projection (UMAP). To
identify differentially expressed genes (DEGs), we used the Seurat
FindMarkers function based on Wilcox likelihood-ratio test with
default parameters, and selected the genes expressed in more than
10% of the cells in a cluster and with an average log (Fold Change)
value greater than 0.25 as DEGs. The cell type identity of each
cluster was determined with the expression of canonical markers
found in the DEGs using the SynEcoSys database. The cluster
identification criteria involved two steps. The first was
classification and the second was annotation of cell type. First,
unsupervised clustering was carried out. According to the similarity
of the transcriptome, corresponding expression patterns were
gathered together for clustering. Then the cells were annotated
according to the up-regulated marker genes in each cell group. The
total number of cells and the number of subjects were shown in
Supplementary Table 1. Heatmaps were generated by Seurat v3.1.2
DoHeatmap. The genes in the Heatmap were all DEGs, and the top
3 genes (ranked by AVG_logFC value) were then selected and
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shown in the plot. Mean expression in groups of heatmaps was the
average expression of the gene in the subpopulation.

Immune cell subset profiling and
cytokine quantification

Recipient whole blood was collected preoperatively and on POD
3, 5, and 7. Erythrocytes were lysed. The resulting cell suspension
was incubated with Pacific Blue-conjugated anti-CD3, PE-Cy5-
conjugated anti-CD4, FITC-conjugated anti-CD8, PE-conjugated
anti-CD16, APC-conjugated anti-CD19, PE-conjugated anti-CD25,
APC-Cy7-conjugated anti-CD127, and PE-conjugated anti-CD56
antibodies (4A Biotech, Beijing, China) in dark at 4°C for 20
minutes. We gated mononuclear cells with PE-Cy7-conjugated
anti-CD45 antibodies after excluding cell debris or non-single
cells on the basis of FSC/SSC plots. In parallel, PBMCs were
thawed and washed in PBS once and incubated with PE-
conjugated anti-CD11c, FITC-conjugated anti-CD68, and FITC-
conjugated anti-HLA-DR antibodies (4A Biotech, Beijing, China) in
dark at 4°C for 20 minutes. The catalog numbers of the antibodies
were shown in Supplementary Table 2. Human Fc receptor blocking
solution (4A Biotech, Beijing, China) was used as an Fc block. The
proportions of DC (CD11C+, HLA-DR+), CD4"T cell (CD3+, CD4
+), CD8'T cell (CD3+, CD8+), Treg (CD3+, CD4+, CD25+,
CD127-), B cell (CD3-, CD19+), macrophage (M¢, CD68+), NK
cell (CD3-, CD16+, CD56+), NKT cell (CD3+, CD16+, CD56+)
were detected by flow cytometry.

Serum cytokine proteins were detected by using the Bioagent
LEGENDplex TM test kit (Biolegend, San Diego, CA, USA), with
IL-2 and IL-6 as targets.

Statistics

Count data are summarized as proportions (%). Measurement
data are summarized as mean + standard deviation or mean. Fisher’s
exact test was used to test differences between categorical variables.
Univariate general linear models or Kruskal-Wallis H tests were used
to compare differences according to the results of normal distribution

10.3389/fimmu.2023.1124790

and homogeneity of variance. All statistical analyses were performed
by using IBM SPSS Statistics 24.0 (IBM, Armonk, NY, USA). P<0.05
indicates a statistically significant difference.

Results
Demographics

The demographic characteristics of all recipients and their
corresponding donors are shown in Table 1. The donor gender,
age, BMI, human leukocyte antigen mismatch, sCr, and eGFR
before the donation were similar between groups. The recipient
gender, age, BMI, type of dialysis and duration of dialysis were
also comparable.

pALG has a high binding affinity to PBMCs

After drug administration, we tested the serum concentration of
PALG. A cumulative effect was seen during the 5-dose injection
cycle with the concentration of up to 277 ug/mL at day 5
(Figure 2A). Thereafter, the serum level decreased gradually. As a
lymphocyte-depleting antibody, the affinity of the bound pALG on
PBMCs was examined by its flow cytometry MFI values within one
week after drug administration. On day 5, the MFI values peaked at
191,457 (Figure 2B), suggesting that pALG has a high affinity to its
target cells. After incubating PBMCs derived from healthy
volunteers with serum, the MFI value showed a peak of only
29,193 at day 3 and then decreased (Figure 2C). These findings
indicate that most of the administered pALG quickly binds to its
target PBMCs to exert its effects.

pPALG depletes blood lymphocytes

After binding to its target cells, pALG directly depletes them
which should be reflected by changes in blood cell counts. Routine
blood tests showed that the number and proportion of lymphocytes
decreased immediately and markedly after pALG administration;
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this effect was maximal on POD3 at 0.19010°/L and 2.6%,
respectively. Afterward, the number and proportion of
lymphocytes gradually increased reaching a clinically normal
range within 3 months (Figure 3A). These trends indicate that
PALG effectively and temporarily depletes lymphocytes.
Interestingly, the decrease and recovery of lymphocytes were
faster in recipients who received pALG compared to those who
received rATG, but slower than those receiving basiliximab.

We also evaluated neutrophils and whole WBCs. The number
and proportion of neutrophils increased significantly from PODO to
POD3 and then decrease gradually (Figure 3B). These changes
likely stem from the high-dose methylprednisolone and stress
responses to the transplant. WBCs showed similar trends as

10.3389/fimmu.2023.1124790

neutrophils (Figure 3C). We also tested RBCs but found no
relationship with pALG administration (Figure 3D).

Therefore, pALG treatment resulted in robust but moderate
lymphocyte depletion, with relatively fast recovery to normal levels
after the cessation of treatment.

pALG effects on immune cell composition

To more precisely determine the effects of pALG on the
immune cell pool, we performed single-cell sequencing on
PBMCs obtained from one recipient preoperatively and on
POD?7. In the cell cluster analysis, we identified 5 cell types
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(Figure 4A, left) including B cells, erythrocytes, mononuclear
phagocytes (MPs), neutrophils and T cells. The bar diagram
shows the percentage of each cluster (Figure 4A, middle.
Neutrophils, T cells and MPs were the main cell populations.
Compared to the preoperative state, at POD7 neutrophils were
more abundant while T cells and MPs were well less abundant. We
show the highly expressed gene markers of each cell cluster in
Figure 4A, right. After that, we analyzed the compositions of T cell

subsets (Figure 4B), MPs (Figure 4C), neutrophil subsets

10.3389/fimmu.2023.1124790

(Figure 4D) and B cells (Figure 4E); this included cell clustering
analysis (left), percentage of different cell clustering (middle) and
the marker genes expressed in different cell subsets (right). We
identified pALG-associated trends among the different cell types. At
POD7, pALG treatment increased naive T cells and reduced CD8
effector T cells (CD8 Teff), reduced non-classical monocytes and
cDCs but increased classical monocytes, and increased neutrophils
1, 2, and 4 but reduced neutrophils 3. The neutrophils identified in
this study should be the low-density neutrophils which could be co-
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segregated with PBMCs as previous study reported (33). There were
few B cells and we found little difference after pALG. These findings
show that pALG most affects the T cell and innate immune cell
(MPs and neutrophils) populations.

pALG modulates the component of
lymphocyte repertoire

The change in immune cell subpopulations after
transplantation reflects the effect of pALG on the immune system,
as shown in Figure 5A. As antigen-presenting cells, DCs showed a
mild decrease in abundance within 5 days and recovery at POD?7.
CD4'T cells, CD8'T cells, Tregs, and NKT cells all decreased
significantly to their lowest level on POD3 - 5 and then gradually
recovered, indicating that pALG robustly depletes T cells. On the
contrary, we observed a small increase in B cells. M¢ and NK cells
increased on POD3 and then began to decrease; this may reflect
acute immune responses to surgery. The potency of pALG on
immune cell depletion was between that of rATG and
basiliximab/untreated control. Furthermore, the proportion of
CD4'T cells and M$ on POD5 among different groups had
statistically significant differences. These findings suggest that
PALG is a mild depletor of antigen-presenting cells, moderate
depletor of T lymphocytes, and does not deplete B cells.

After administration, lymphocyte-depleting antibody
immediately depletes lymphocyte, thereby liberating intracellular
cytokines, thus inducing a cytokine storm. Compared with rATG
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administration, pALG administration resulted in lower IL-2 levels.
PALG administration increased IL-6 to higher levels than seen after
rATG administration, but given the baseline differences the fold
increase after pALG administration was much lower than after
rATG administration, and IL-6 decreased quickly thereafter
(Figure 5B). Although we compared the trend of IL-2 and IL-6
levels between pALG and rATG group, there were no statistical
differences. These findings indicate that pALG induces moderate
lymphocytolysis compared to rATG, and therefore may reduce the
risk of a cytokine storm.

PALG results in a low rejection risk

We observed no AR after pALG administration, other
induction therapies, or in the no therapy controls during the 3
months of follow-up.

Renal function and graft and
recipient survival

Renal function was evaluated by sCr levels and eGFR. In
recipients who received pALG, sCr gradually decreased to
approximately 200 wmol/L post-transplantation, and was
maintained around 200 pmol/L at 3 months after KTx
(Figure 6A); eGFR increased gradually and was maintained at
around 50 mL/min/1.73m” during the follow-up (Figure 6B).
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ophage. (B) Serum levels of IL-2 and IL-6. (*p<0.05, **p<0.01)
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Kidney function during the 3 months after kidney transplantation. (A) Serum Cr level. (B) eGFR. Cr, creatinine. eGFR, estimated glomerular filtration rate.

Recovery of renal function in the recipients receiving pALG therapy
was similar to those receiving rATG or basiliximab, and no
statistical differences were observed. At 3 months post-
transplantation, eGFR in the rATG group showed a small
advantage over the other groups. All the kidney grafts and
recipients survived during the observation period.

Complications

All recorded complications are shown in Table 2. One recipient
receiving pALG underwent DGF and recovered at POD10. There
were three cases of infection; one pALG case developed a mild
pulmonary infection with no specific identified pathogen and was
cured after 5 days of treatment with cefoperazone sodium and
sulbactam sodium, one pALG case was infected with JC viruria and
virus cleared 1 month after the Tac was decreased, and one
basiliximab case developed Preumocystis jiroveci pneumonia which
was cured by using caspofungin and a reduced Tac dose. Two donor-
derived infections (DDI) were identified; Candida parapsilosis in one
PALG case and Candida glabrata in one rATG case, both of which
were cured by appropriate antibiotics following sensitivity testing.

Discussion

Induction therapy is integrated into post-transplant
immunosuppression protocols to modulate immunological

TABLE 2 Complications after kidney transplantation.

reactivity and to protect the donor organ (16). In recipients who
are at low risk for rejection, non-lymphocyte-depleting antibodies
are used most often, while high-risk recipients and those with low-
quality donor organs usually receive lymphocyte-depleting
antibodies. Precisely targeted treatments are critical for
successful transplantation (8, 11). In the current DCD era,
donor organs carry greater immunogenicity potential and are of
lower quality; as such, lymphocyte-depleting antibody treatment
has been extended to low-risk DCD recipients at relatively lower
doses (34-36). The optimal balance between treatment benefits
(immunological and kidney protective) and risks (infections) of
the typical lymphocyte-depleting antibody rATG still remains to
be properly elucidated. pALG has been already used in the
hematology and transplantation fields (20, 23), and offers an
appropriate option to build an individualized induction therapy
based on relevant immunological characteristics.

The first step toward elucidating the immunological
characteristics of pALG is to determine its binding affinity to the
target cells. In this study, we isolated PBMCs from 12 recipients
who received pALG and used flow cytometry to test the binding
affinity within one week of administration. The mean MFI values
reached 191,457 at POD5. We also incubated serum pALG with
PBMCs derived from healthy volunteers to examine its affinity
potency, finding only a low MFI of 29,193 on POD3. We conclude
that pALG has a high binding affinity to PBMCs and most pALG
binds to its target PBMCs immediately after administration. This
finding also indicates that continuous monitoring of pALG after the
therapy is ceased imparts no clinical value.

Complication pALG n=12 rATGn=3 Basiliximab n=3 Untreated n=3
DGEF, n 1 0 0 0
Infections, n 0 0 0 0
Pneumonia 1 0 1 0
JC viruria 1 0 0 0
DDL n 1 1 0 0
DGF, delayed graft function; DDI, donor derived infection.
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The bound pALG should deplete the target cells, which can be
measured directly by counting peripheral blood cell populations. To
elucidate the lymphocyte depletion effects of pALG, matched
recipients who received rATG, basiliximab, or no induction were
also tested. We found that lymphocytes were markedly decreased
immediately after pALG administration, while basiliximab
exhibited only mild effects on lymphocyte numbers. Moreover,
PALG showed a similar ability to deplete lymphocytes as rATG,
but allowed a faster recovery after treatment cessation. Neutrophils,
WBCs, and RBCs were also changed after transplantation, but this
was most likely due to methylprednisolone and/or surgery-related
factors rather than the induction therapy.

PBMCs and lymphocytes are complex cells with myriad
subtypes. To further characterize the effect of pALG impact on
immune cells, we conducted longitudinal single-cell sequencing of
PBMCs that were derived from one pALG recipient. We found that
T cells and innate immune cells (MPs and neutrophils) were most
affected by pALG administration. PBMCs were then analyzed by
flow cytometry. DCs showed a small decrease within 5 days and
recovered by POD7, indicating that pALG may inhibit the initiation
of immune responses by suppressing DC antigen presentation. T
cells, including CD4™T cells, CD8™T cells, Tregs, and even NKT
cells all decreased significantly to their lowest level 3-5 days after
PALG administration and then recovered gradually. We also found
a modest increase in B cells, which indicates that pALG does not
deplete this population. M and NK cells were increased on POD3
and then began to decline. Because pALG significantly depleted
lymphocytes, the absolute number and proportion of neutrophils
were increased within three days of surgery, which was followed by
a slow decline after the cessation of pALG. Furthermore, Hassani M
et al. found that low-density neutrophils were co-segregated with
PBMCs from whole blood by Ficoll separation (33). Therefore, the
neutrophils identified by single-cell sequencing analysis should be
the low-density neutrophils. And the proportion of neutrophils in
this study was consistent with previous study that the proportion of
neutrophils in PBMCs of patients after kidney transplantation could
reach 70% or even higher through the single-cell sequencing
analysis (37). These differences in innate immune cells may reflect
the complex post-operative immune changes that occur in response
to the surgery, inflammation, and pALG administration. Taken
together, pALG modulates the lymphocyte repertoire mainly by
depleting T cells, which gradually recovers after drug cessation.

The use of lymphocyte-depleting antibodies can trigger
hyperactive immune responses, which are sometimes termed “the
cytokine storm”, due to strong lymphocytolysis. In this work, we
used IL-2 and IL-6 as a proxy measure of lymphocytolysis and the
development of a cytokine storm (38-40). pALG administration led
to lower IL-2 (absolute) and IL-6 (relative) compared with rATG
administration. However, because our groups showed markedly
different baseline values of these cytokines, larger studies are needed
to verify this potential safety advantage of pALG over rATG.

Knowing that pALG drops to undetectable levels within 2-3
months (27), we conducted our observation over 3 months. Within
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the first week of administration, we tested the concentration
kinetics, binding affinity, and lymphocyte populations. We also
closely followed the clinical recovery of the cohort. Over the three
months, we did not identify any cases of organ rejection and found a
low rate of complications. sCr levels were found to gradually
decrease and were maintained at < 200 umol/L, and eGFR
increased and maintained at approximately 50 mL/min/1.73m?.
Based on previous experience with pALG, we administered it in five
daily doses of 500mg each, from POD 0 to POD 4. Our
immunological analyses and clinical outcome measures
demonstrate that this protocol successfully balances treatment
efficacy and patient safety. Our data suggest that our induction
therapy strategy was appropriate. Although we aimed to elucidate
the acute effects of pALG administration on immune cells, longer-
term investigations are necessary and ongoing. In addition, due to
the small sample size, there were no statistical differences among
those groups for most of the parameters. Therefore, we will further
expand the sample size in future studies to compare the effects
between pALG and rATG or basiliximab.

In conclusion, pALG modulates lymphocytes mainly by a
moderate T cell depletion effect. pALG can be used as induction
therapy for kidney transplant recipients with high efficacy and
safety. These immunological features of pALG treatment should
inform the development of optimal and individualized induction
therapies for patients according to their transplant and immune
status needs, especially for non-high-risk recipients. The current
cohort study should be followed-up by large sample, multi-center
prospective studies.
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H B IR LET A 38BNk 8 15 R (estimated glomerular filtration rate, eGFR) | Ifil 1§ JR 2 &K 1T
BB TIE. 3 HZE ARG E BB R & (delayed graft function, DGF) AR5 6 A M
SPEHEF BN (acute rejection, AR FUBUL Y B AL, R SRR, B pATG d HE# 47 i
[(60.23 6. 10) % VBRI S A (51. 95+ 6. 97) B JH RGBT L (P=0. 002)4h,3 41
BB, BRI TG 2735 (P Y ™>0.05), pATG HZHE ARG 1.3.7.10, 14 Kk 400
B A (0,17 £0. 07) X 10° /L, (0. 27 £0. 14) X 10 /L, (0. 85 £ 0. 40) X 10° /L, (1. 05 £ 0. 56) X
10° /L. (1. 10 £0. 56) X 10° /L, rATG 20435137 (0. 69 £ 0. 04) X 10° /L, (0. 18 £ 0. 21) X 10° /L, (0. 57
0. 44) X 10° /L, (0. 67 £0. 45) X 10° /1, (0. 81 £ 0. 46) X 10° /L, HAZ A HT2H (0. 46 £0. 18) X
10° /L. (0. 67 £0. 26) X 10° /L. (1. 29 £ 0. 48) X 10° /L. (1. 56 £ 0. 49) X 10° /L. (1. 75 £ 0. 53) X 10° /L]
1%, 22 3G et 248 (P {E35<20. 05)  FEBAC B FT AR )T 21 d J5 3 41k EL A0 M 2 X 8k be 4 2%
FRGHEE L (P AHI>0.05) . EBAEASEH 1L 2 /0 A3 A A K6 A A 113 LEFF1
ML IR EFAKERZER LG H %8 X (P>0. 05) 5 tATG HARJE 1 4A~H .3 A HEHH eGFR 4351 4
(47.24 14,50 ml-min" (1. 73 m?) "' F1(49. 94 + 14. 31)ml-min~ "+ (1. 73 m?>) "', H Il & A 4
(67.36*21. 60)ml-min (1. 73 m?) "' H1(65. 00+ 14. 67)ml-min (1. 73 m?) k. EHRA G % &
SLCP<20.05) 38 3 HARJE 182 K 6 A BTHY eGFR K2R G245 L (P>>0.05), 3 44
Jei 1 JE AN DGF ¥ %42 1 6 R 6 4~ H . pATG 41 BRI e T ATG 4031 % 4 AR 2 4.2 il
HA ) Ao R A IR 4 4507 R 3 . 5 LA IRAUEEAR ISR & L. X T pATG, L
HIRHU tATG #EAT RS RIA YT 9 ABORKT 3238, BAH AR 5 R0 DGF 2 R KAt FE X, 3
HIAH DGF AR RS R A B R 22 7 A K
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Effect of different immune induction therapies on early clinical outcomes of ABO-incompatible kidney
transplantation recipients of living relative donor
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[Abstract] Objective We employ different regimens of induction therapy in living donor ABO-
incompatible kidney transplantation(ABOi-KT) recipients to compare their clinical outcomes during 6
months post-KT. Methods A retrospective analysis was conducted for the relevant clinical data of 41
ABOi-KT recipients from June 2018 to September 2022. Thirteen recipients on induction therapy of
anti-human T lymphocyte porcine immunoglobin(pATG) were enrolled in pATG group; 19 recipients
on induction therapy of basiliximab in basiliximab group;9 recipients on induction therapy of rabbit
anti-human thymocyte immunoglobulin(rATG) in rATG group. Differences in age, gender, body mass
index(BMI) , dialysis modality/duration, sideness of donor kidney, frequency of blood group antibody
treatment, dose of rituximab. basic blood group antibody titers of IgG/IgM,and the gender and BMI of
recipient’s donor were compared for three groups. Immune status was assessed by comparing absolute
lymphocyte count before pre-treatment and within 6 months post-KT in recipients under different
induction regimens among 3 groups by one-way analysis of variance. Transplant kidney function was
assessed by comparing the levels of serum creatinine, estimated glomerular filtration rate (eGFR) and
serum urea nitrogen using one-way analysis of variance. The incidence of delayed graft function(DGF) ,
acute rejection (AR) and infection was compared among three groups. Results Regarding baseline
profiles, except for donor age pATG group[ (60. 23 * 6. 10) years |versus basiliximab group[ (51. 95 £
6. 97) years |was statistically significant(P = 0. 002), the differences in the remaining parameters were
not statistically significant among three groups(all P>>0. 05). At Day 1/’;/7/1()/14 post-KT, absolute
lymphocyte counts were(0. 17 £0. 07) X 10? /L, (0. 27 £ 0. 14) X 10° /L, (0. 85 £ 0. 40) X 10° /L, (1. 05
£0.56) X10? /L and(1. 10 £0. 56) X 10° /L. in pATG group and(0. 69 * (). 04) X10” /L, (0. 18 £ 0. 21)
X 10°/L,(0.57 £ 0. 44) X 10” /L, (0. 67 £ 0. 45) X 10° /L and (0. 81 £ 0. 46) X 10° /L in rATG group
respectively. They were all higher than those in basiliximab group[ (0. 46 £ 0. 18) X 10° /L, (0. 67 £
0.26) X10° /L, (1. 29 £ 0. 48) X 10” /L, (1. 56 £ 0. 49) X 10°/L, (1. 75 £ 0. 53) X 10° /L Jand the
differences were statistically significant(all P<Z0. 05). No statistically significant difference existed in
absolute lymphocyte count among 3 groups before pre-treatment and after Day 21 post-KT (all P>
0.05). At Week 1/2/4/12/24 post-KT, the differences in serum levels of creatinine and urea nitrogen
were not statistically significant(P>>0. 05). At Month 1/3 post-KT, eGFR was(47. 24 £ 14. 51) and
(49.94£14. 31 ml-min"'- (1. 73*) " in rATG group and they were lower than(67. 36 £ 21. 60) and
(65. 00 £ 14, 67)ml-min"-(1. 73*) "' in basiliximab group with a statistically significant difference(P
<20. 05). However, at Week 1/2/24 post-KT, no statistically significant difference existed in eGFR
among 3 groups(P>>0. 05). In ATG, basiliximab and rATG groups, DGF(1 case,1 case, 1 case) . AR(2
cases,2 cases, 1 case) and infection (4 cases, 7 cases, 3 cases) occurred during 6 months post-KT.
Conclusions Through a limited sample of single centers, no statistically significant difference existed
in graft function recovery for ABOi-KT recipients on induction therapies of pATG, basiliximab and
rATG. And DGF, AR and infections occurred in all three groups. However, there were little inter-
group differences.

[Key words] Kidney transplantation; ABO-incompatible kidney transplantation; Immune
induction therapy; Anti-human T lymphocyte porcine immunoglobin; Basiliximab; rabbit anti-human
thymocyte immunoglobulin
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FEFARERAEFLAL (2019 J5O O B4 720K 11 40 i A
-2 % 45 P A Cinterleukin-2 receptor antago-
nist, [L-2RA) sl AN i 240 Ml S AE BR 3 H (anti-hu-
man thymocyte immunoglobulin, ATG) J T 5 i
WU ABOFKT 523 (BA AR 55 5 X0 B A
YR SHThRE R WS AE NI A Z L. F351, R
HEW RPN T 40055 e 23K H (anti-human T
lymphocyte porcine immunoglobin, pATG ) B\ 7E -+ £24E
HI 20T PR B B AR T BAT B bt HE R AR
AIES R oty S N S W S VE A N 0 S R 8
Xt HE ] pATG | LA SRR et AN i 40
1% Bk 5 M (rabbit anti-human thymocyte immuno-
globulin, rATG) #4742 07T BITE RS & ABOI-
KT 25 Bl R GORE BRI Rl 0175 09T 5 2 1Y)
Il RA e e 4k, DU ABOFKT 5235 MA4L
FEIRIT R HRAE

BARERHE

— R

mEPE AT 2018 4F 6 H & 2022 4F 9 H AR}
B2 [R5 =2 B B [ 5 B2 B B RS A I S T A 7
FJ& ABOFKT FR 41 #3238 Wle IR ok, Hrp,
A pATG 1715 FIRYT 13 Bl (pATG 4 . i H L
FIE AT 19 I (R hedD i H rfATG 5% 9
B (rATG 4).,

o AN AFRIE : (1) 325 R0 UR E FE AR BRI
NSRBI 5 () a7 35 K R XHAYT Ir A
M. HEBRPRUE: (D 28 BB ZH s Q) BEA 7%
B L s (3D S AR AT i HAb SRS 259 5 (D
it 5 AR GRS . (S BEVIAIRE RV

MR FLBE 2 2R B DL O
L 38 A R R A ) 5 B 2 G B s [ 5% s o I 2
RHRZ 2 A% (R HE5 . TJ-IRB20221300) , A A
FARR T HER .

VLS

ZBETEART] 1 ~2 Ji T4 AR S 3 i 5510, 2K
FEHN ATERE] 0. 05~0. 10 mg-kg™'.d™"' + M3
FlE 500~750 mg/¥K. B 12 h 1 k., AR7j 14 d &
AT AR 2 A R FE APl AR 22 5 Bt 1 75 (100 me)
oY% 2 (200 mg), I8 f PE, XEE JE i 1 5 I
(double filtration plasmapheresis, DFPP) a§ % 2 I
[ (immunoadsorption, TA) % [ 5% 3 44 N TIUE 1749 1ML
UGk, BAE AT E > 2 I E & % & LB bt 4,
IgG Al IgM &K< 2 16 ATHEZ TR,

101

BN SEEIE S

A b ko 5 IR e R IR A1 500 me. AR5
B 1 RS 2 K3l i bk S5 T Uk e e 3 3 IR 4N
300~500 mg.

pATG 4. 75 A 1 # Bk % 1 pATG 500 ~
750 mg, KRG 1 ~4 Kk T pATG 500 mg/d,
50, BAERSA  AEAR D IR 4 K35
IV 1 R BT 20 mg, 3R 2 k. rATG H . 7F
ArhE KR tATG 25~50 mg, RJFH 1~4 K
ki E rATG 25 mg/d. 4t 5 K.

IR L 2 HESS S S

A Ak 2k F1 R Ath v 5 W) Ko 2 27 2 I A i
I 245 % P2 FH 245 351 £, Ath, 5 5 ) I 24 V4K B35 4 47 7
7~9 pg/L. RJE 5 3 K IF im0 IRk B # 3k Je i
50 mg, Z 55 H i 10 mg, B4 5~10 mg/d,

T S E S WibnifE

(B SHL

3 3 H WAL PR ORAEG 14 d 2240 KoK Btk
EL A0 A X BB R JE 1 L2 F 1A L3
A6 A H A DI RETE b » 45 < 0 JUEF A
BB /N BR g i K (estimated glomerular filtration
rate, eGFR) ML IRE A AR S5 6 A W atkHEF
JZ v Cacute rejection, AR) JEYL LI ARG 1 AN
F B S REAEIR K & (delayed graft function, DGF) %
B ARG 6 A H B B G 1RO .

(D) WibriE

AR P2 W AR HIE S A AR KGR 12
AR, ZREHIESEH AR #% 2017 4F Banff bR F
i IWIKIZIE AR BRifE: B A A S IR 5 5 SRl /D £
I3 LR A 70 T 8 o A SO R R 0, 22 305 A 75 A
A AR RS AR B Il Y BEL ) H8 A i, HL 20 Bz ot
W BT A R A B SRS K T
151 28 PE/DFPP/TA 3097 A 20 W 2% J& 1 AL e 4
1 AR,

DGF & SCHFAE IS 1 J5 P i3 LI R %k &2 1
W B E AT UGENTIRYT .

ANE:ipg e 8

fdi 1 SPSS 27. 0 et TR b B . £5 5
IESS TR 2 5 FoR, ZA M EECR
BRI ZE 7 22 43 B CALIR] 5 P L 48R F Bonferroni ¢
REg) s AFF A TE 70 A B3 2 %R MAQR) %
718 2H 8] Fe 85k Y Kruskal-Wallis H A6 5605 140 9¢
BEHGI (00 o AR LR Fisher K 604G 55
P<20. 05 AZFAGIHE XL,
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& R

— .3 U ZH MG B L

3% F A PE B R EE 45 8 (body mass
index, BMD (i 47 J7 5K L 8 B of |] . 22 A 43k ' ot AR
P AL SRS 2 BT ) A | A i A A
B (IgG A1 IgMD DA K3z 35 35 (9 P 531 Fn BMI 4%
DI, 2RI g iR B (P AE 0. 05, 3%
1. pATG EFAEI (60. 23 + 6. 10) 2 45 11 I &
P (51. 956,91 & K, EZRA G2 E L (P
=0.002,% ;1 rATG 043515 pATG 41 EH]
HHPA R, 2R B LG IT =2 L (P HY >
0.05,% 1,

TR E A R

pPATG HZE ARG 1.3.7.10.14 Kk E 40
Mo %5043 50 24 (0. 17 £ 0. 07) X 10° /L., (0. 27 *
0.14) X 10°/L. (0. 85 * 0. 40) X 10° /L. (1. 05 +
0.56) X10°/L.(1. 10 £ 0. 56) X 10°/L,rATG 0%y
W C0. 69 £ 0. 04) X 10°/L, (0. 18 £ 0. 21) X
10°/L, (0. 57 £ 0. 44) X 10° /L. (0. 67 £ 0. 45) %
10 /L. C0. 81 0. 46) X 10° /L, T 25 4% BsJ 1] 5 9k 2
4t 26 X E S A R SR [ (0. 46 £ 0. 18) X

10° /L. (0. 67 £ 0. 26) X 10° /L, (1. 29 + 0. 48) X
10°/L. (1. 56 £ 0. 49) X 10° /L, (1. 75 £ 0. 53) X
107/LUIK, 25 WAt %8 L (pATG 415 EL
AP L H, P A 435 S << 0. 001, <C0. 001,
0. 025,0. 026, 0. 005; rATG 2H 5 [ F1] £ B4 20 1
5, PAEYI<C0. 001) ;0 pATG 41 Ml rATG 41 %1}
[i) AP T A 2 X A L 3, 22 R TG T E B X
(P {H¥>0.05), 3 HAFMALPRRT RSG5 21 K.
TAH 2 A H 3 A H K6 A4~ H bk EL 20 i s %3154
R 2RS4 (P A =>0. 05, 1,

= E IR

3 413Z & 1Y i3 UEF AR 2 A2 SR e R G
T2 AR 3ANHE 6 NAZERTGIFE X
(P>0.05), 3HZERE 1.2 A 6 ~H eGFR
KV 2K TG 128 L (P>0. 05) :{H rATG
4 eGFREARJG 1 A H .3 4 H W358 (47. 24 £
14, 5D ml-min" - (1. 73 m?) "' F1(49, 94 + 14, 31)ml -
min~ (1. 73 m*) ', HEFIE RS (67. 36 £ 21. 60)
ml-min~'-(1. 73 m®) "' f1(65. 00 £ 14, 67)ml -min"'-
(1.73 m*) "' H#, 2R A G (P = 0. 043 il
0.047). 3 4Bl W A7 35 1 Ol : pATG 21 12 fi],
rATG 419 ) A HHTH 9 B, (2

F 13 A AR GRS R ABO MRAHIZE B REAR % # S TR AR

Eiztas pATG 41 [ UF= g i rATG 41 F/H 1 P
% (i) 13 19 9 - -
ZHFRY . (1] 34.15%6.12 31.00%8. 95 31.89+3. 48 F=0.744 0. 482
ZH MR D - - - - 0. 603
| 3 15 6
«© 5 4 3 - -
Z#% BMI[ kg/m?, (x +5)] 20. 66+ 2. 54 20.27+3. 31 20.81%3.05 F=0.118 0. 889
PEFAERE () 60.23%6.10 51.95+6.97 56. 67 £ 4. 90 F=6.811 0. 003
AL ) (D - - - - 0. 250
5 6 7 1 -
© 7 2 8 - -
% BMI[ kg/m?, (x +5)] 24.25+2.03 23.87+2.42 23,31+ 1.54 F=0.516 0. 601
BT D - - - 0.391
L FE T 9 16 6 - -
Y& 535 T 4 2 3 - -
KB 0 0 - -
AL i) (i) - 0.374
Y= 12 14 6 -
HE 1 5 3 - -
ARETEHTIREILH , MAQR) ] 8(32) 8(11) 8(20) H=0.248 0. 883
B Ab B (0O 3.08%1.98 2.63+1.46 4.11£2.09 F=2114 0.135
2 Bl R O (1)) - - - - 0.611
i 100 mg 3 8 5 - -
f#i Fi 200 mg 5 11 4 - -
FER I BTSN v - - -
IeG 1l 132 1:8 H=2.832 0.243
IgM 1: 64 64 1:16 H=2.090 0.352

I : BMI AR E 55
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a L
= =
= 2.0 P ’r/._
= e &
Xox | BT iwmeemmtTT TTUTesesiiL.. e "TT7
=8 L ®w ® A= @
BN A # T eesesine g sisiisssissee @ 7
= U pATGHL(131)
i_‘]_' = (1R B EH 194
= o rATGHi(9f7])
L 1 1 1 L. 1
MUAEERRT  HEEA REHI4R KEITH RIE21H AJE34H AJE64-H

o O EAIE AP S fATG A HE. P<0. 001 ;% N ELAE AP 5 pATG A H R, P<<0. 001;C 0 LA E
B S pATG 41 HES, P<C0. 05; “HA BT "H5 AR 14 d 26476 A 245 841 Ko i PE/DFPP/TA #E47 if B3

P4 PR A
3

3 A A TR e i S 0 SR B0 ABO ILBLAAR 2 1 R A 2 4 BiUAb BT MRS 6 A Atk a2 A 15 ot

R 2 3 AR RGBS T IR K ABO MR E BB E ARG 6 A~ H WA [EI I 1] A3 F T REYK A2 1% D L 45

a5 e LN TR MR
[pmol/L, (x £ 5) ] [ml*min= (1. 73 m?) ', (x £ s) ] [mmol/L,(x+s)]

pATG # (13 i) ARG 14 152. 18 £ 42. 85 50. 96 % 20. 76 12,61+ 3. 40
RJ5 2 JA 127.90 +37. 04 60. 39+ 19, 40 11.16+6.23

NERE;| 125. 92+ 30. 04 60. 11 £15. 05 8.55+2. 87

KRG 34H 142,30+ 39. 76 53.94 + 15, 01 9.13+2.82

AR5 6MA 136. 28 £50. 32 55.23 % 16. 25 8.32+2.54

LRI AT (19 D Y NERYL 134,39+ 75.59 73.16 +31.77 12.38+8. 39
R 2 J4 122.42+52.26 78.17 £ 26. 81 9.37+4.34

ARG 1A 127.32+37.66 67.36£21. 60 8.81+2.16

RIF3MH 125. 95+ 25. 66 65. 00 * 14. 67 7.35+1.92

AR5 6 A 127.76 £18. 81 62.31£10. 11 7.72+1.57

rATG 419 i) Y NERY 164. 38 £79. 95 51. 9522, 82 12.23+4.49
R 2 A 162. 06 £ 73. 91 52.81+22.93 9.77+2.83

ARG 1A 165. 88 £ 45. 84 47.24 % 14.51° 9.60£2.65

L NEEREN| 154.11£42.79 49.94 £ 14.31b 8.51+3.42

RJG 6 1A 151. 88 +33. 12 50. 70 £10. 04 8.24+2.91

TE : eGFR AR /R VBT 28 5 o 5 TR ST 2 AR 1] BRF 1) i FE A, 2 P = 0. 04350 Sy 5 B R ST 200 AH [ B 18] 3 LU, P P = 0. 047
# Myiiiid Bonferroni ¢ 4630 HEAT AN W G LA PEACIE . 3 LHAE AR 2 JAIIFBY eGFR FARJS 1 A I Y M3 LBF 28 53 R GE 14 2 L (P=>>0. 03)

M ARSE 6 A F N 5238 I R 1 & A 1 O B #e
T 15 00

ARJE 1 LN 3 HEA 1B kA: DGF; R 6
AW pATG A B F AHTA  rATG 550 %
A AR 2 5.2 I F0 1 4] Bk AR S Az mp(a] 250
BT TR G/ 3.

pPATG 4 13 Ay 4 ) K Az e | R BT
219 AT 7 B &R EGL T ATG 49 il AT 3
KA, Hr, pATG 241k AUV B19 Chuman
parvovirus B19, HPV-B19) J& 4t 1 ], BK ¥ 2 Ji% 4
2 {5 iR 1] 5 A BT 2 A HPV-B19 Jgk
e 1 {51 BK R 3 1] AR R G 1 )

103

JEG 2 5  ATG 21 A HE WA R Z2 BRI 1 45 i 70 e
L2, RE6MHW, BRERITA M rATG 4
ZH IR B TS pATG 2H 9 1 BIR A B 2k
U o2& 27, ARG 17 KL LLE
FIERE T [ WLEF B, HPV-B19 ) DNA & 52 A6 i)
SO BaE il 45 R Bon 32 # HPV-B19 eItk T 4i
a5 09 HE R S i (T cell mediated rejection,
TCMR) . & FIH 6 97 I TCMR 38 5%, B i EK & .
B2 E AR R E0RYT HPV-B19 et #2 o i B4t
PROKF BB BT TgM AR e ik 10 1024,
KPR T 10 HE % [ i (antibody mediated rejec-
tion, ABMR) , e Z R BB 44 P LA R T
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R 3 3HMBAANFESIESES RN ABO ML RAZ B BAE % & At HER OB R A2 AT I Il

ZH SobEHER BN & A e T HE = R 2531 BIT & TRITEE

PATG 4

ZHA RIGH 6 K 6 K12 TCMR + ABMR * FIZE BB + DFPP + rATG + MP i

ZH2 RIEH 17 K S HL2 M TCMR, Il Ri2 K ABMR * rATG + MP + PE + DFPP i

RIGHE 49 K It K2 K ABMR * DFPP + PE A it

A R

ZH1 RIGH 45 K WP TCMR MP it

ZH#H2 RIEH 14 R 5 ES WT i% i TCMR TR G 0 i 5 Wi
rATG 4H

ZHA RIGH 19 K s K12 TCMR + ABMR * MP +PE Wi

IE: TCMR 24 T 41 A5 B9 HEF 507 s ABMR A HU A S 9 HE R S s DEPP S XU gt il 40 s rATG S et A N R 4 S e BR A 11 5

MP Jy HE SR T PE i 3 &4 s = 8 ABMR Sy it BB T A 5
it
1955 4F Hume 25 35 % ABOFKT #E47 T#
Ko SRR kR B R B A AR AR F R4
ARFARGIE NG IRBCR I ¥A 7 E R R, U
HAEH A, ABOFKT 24 5 1 (4 B B ALK 302,
S IR B B R TFARY . 2R B IEL
PR ABOFKT 325 AR S5 3 AT B R RSCR
ABOcKT A —5"" 4 K 24 ABO-KT 2%
HWAARF AT WAL BIGYY (458 ] PE,DFPP,
TA S5 5 B BR AR P BUAE () I R4, I (50 R R 22
BAHTIE R B bk U 4t M LS5 B RS AR R J5 R A AR
(= AR (AR, 3 T A B W ] R T = A2
A G AR R B W5 B, ABORFKT
RG22 fweE (BN 2 B Ale B0 2 K S
ARIGZ 25 BK 5 35 5 SR A= 5 T ABOc-
KT %% ,ABOi-KT % & # ABOc-KT &% B A H
P AR S i B e S AR R AR R A BT R
ABOKT 52 % A J5 A3 4595 5 S 5 B0 B 14 240 B J
e k& RN 50%, BB E T ABOcKT ()
209, BrA,— oAy ABORKT BEAT 50 i+
o XU, o A A7 A A R e AU
X T 1 S e HE R AU () ABOFKT 3235, fu e
PRIAYT AT DRI AR By & AR5, 38 i B il 5 1 £7
R, REHTR EE T APIRE, —2KE T ik
YHALIERRF LS tATG BT T bk 41 e F e Bk
7 A (anti-human T lymphocyte rabbit immuno-
globulin, ATG-F) fil pATG &; 75— & 66| T
R A0S ALY TL-2RAMS st 4 Kk B 105 41
21 (Kidney Disease: Improving Global Outcomes,
KDIGO) SO HE SN 85 (4 R A8 52 3 ik P
WRELAN IS BRVEPLOR (0 rATG  ATG-F %0 #4715
SR IR E WK ATG 5t IL-2RA By

T

104

T A HE R XURS B9 ABOISKT 32 #0043 78
ATG F1 TL-2RA W35 Z [ HAR 2 qn e e £, D) e U,
BEGA . — T At B AL A 1 I BES P B AT B 5 T
rATG Fl IL-2RA #E47 L8, 45 R K rATG 5=
ZHiY) AR K4 # (15.6%0) % 1L-2RA #H (25. 5%)
fic, ™ & 2 B 8 B 2 fATG 4 8 R g
(85. 8%0) & IL-2RA 4 (75.2%) &7, WA 5%
R IL2RA 55519 ABOFKT 25 AR5 1
N AR BRI 3620, T T Wk A0 I B 775
SIRITA A5 Y0 R R 2= rATG (RG]
it 4 mg/kg) HATIRSIRYT  FEHE T PE R FH A 2
BRSSPI ReAL T B A e I RS, S 3OR
Je R A B i A Rl /N R rATG (2
BRI 75 me) i 5, W 548 ] IL-2RA 35S i Hi
TR RBCRARICAR %A% TL-2RA 414 29. 4%,
rATG 4k 21. 7%, P = 0. 580) ,fH - AHEG A J5 %
YL AU

pATG EFRE H Tt A BA B FHR- R B$T
N T 4 s S ie 3k 8 1 o el D A A il ot A 0 e
fFib 1983 AEHEE 17 (FE 25 452 S10830001),
R Rt BB S 23 2 1 (A B A A e g2 410
FI PR B B AR BTG (2019 BO OV #E#E pATG
T R A B B A HE R B v FB AR YT . WESE B,
pPATG 5 rATG HrHERFRRCR — 3 10 41 MK P
RIS 5 R e 11 e A R S R AIK . A A
s S rATG A L, 55 P AR s A5 47 00
BETEMH T pATG J5 Ik U 40 A 28 % 1 400 1B
AR5 R T L5 P P O A e 5 k2 200 i e
THETE S 8 ~ 14 R KB & 2 1 8 4 A 9 K
S 3 S AR ZE H SR F 14 K B 40 44 %o AR
AL, /N5 S R B B 2 E AR S R R ISR 3
TRUIES AT pATG %, i/ rATG
SR N N1 S N NSRRI R P
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IR, o HJE CD4" T #kEL4ifl. Zhang %5 38
W& R s T IR B R pATG 1S
A H B THFER B A0 S5R39 T rATG, 7455 1 24
J& s PATG AR R R B2 2 1E 5 Ko ARBTJE %0
ABOFKT iy i BB AR5 & 1 HE 7 B ny 328 kA=
ARG 2 AW B 2 A J5 RO i AL he ks — 2 72
JEE I S Bl N — 3 & A HE SR 3K B G R O 3
(Accommodation) " i A #F 57 W %€ F), i H
PATG IRIT AT A RO BRZ H RN T ik 40, R
J& 14 d Pk B AR BT S AR T B R SR, Tl
DU G- s A B B AR B o U 38 35 1 5 =2 T B 4
Mg X E IR & BIAR TS 21 d 5 E RS R4
O B2 5 DA R B Ge  &H. FIE, pATG
AT BB REARHEF BN AR J5 B g & A KU 1 1
F & — bl 2 B8 19 ABOVKT 8 2R I7
2.

MARJE 6 A~ H IR BBk A .3 &
B DR LY RAF . rATG 4B R
P ZHAERGE 1.3 MR eGFR 250 fg Y
AR S5 3 b 5 B ] 24 kR R A A A G, A
HYREE R 6 MHI 3 HZH «GFR 27
5,

ARG pATG 413 1 BIRAE S D ek,
ZZH ARG KA HPV-B19 &Y [FR e 5 I & TC-
MR #il ABMR, fr 2 [H % 5 1Y) ABMR 5808 i 5
TIRgEIE . A SOk al 0. = A TR iRGE 19 ABOI-
KT J5 Bt B ae e M bt R L., FCEE " i)
i 40 ] ABO-KT i 3l 2 SRS AR & D fig e 2k, I
PR35k HPV-B19 JEEye 4k A 1 4 P 0L 45 LA B
MAP AR A T 19 ABMR, 2EAE %S i)IE 1)
ABOI-KT J5 HPV-B19 JE&Ye 4k & ™ 5 1 HE & =0
ARJG 74 d BB B YIREE K. X 4 BIRSAEY K V)
WA 3 45 HPV-B19 BEYL A ¢, i 15 SR
J7 o3 3 pATG A HPT  rATG FUA I BR A
T BT M LA S RS R 7 5 BRI AN 4R e X
DLW RS AE ) 2k D) 2 A5 5 e e 175 S 1R i A 2 A
K. HPV-B19 B F B AE A J5 fe i UL A IR e vk
FERREZ — W B Al LT 40 P P AR A 1M, G
RESEEIRYT T, A 3 3 A 0 G g2 1 7 1
R R 09 7 A TR T7 A B R R 2 259
TR T T BRI A DL R v e K S A
¥R M (intravenous immunoglobulin, IVIG) 4, 7£
o REID ] 7 8 8 3 B P 2 2 7 e HE R R
T L B — EL s 20 28 47044 i) 2 i, AR 45 5 th B

105
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FHET 2006 I ABO-KT FAR, M54
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SR B PRECR » I FR A BRI IR 151 58 A 3N »
ABOKT Z# i H 3 FA RS0 97 A5 R0
T DIREIR 2 22 55 Gt 2= & X, 3 e1#%4 DGF.
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FEAAE RGN, AHASBIE 58 A B Oy [ B R 5P A
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