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[ Abstract] Kidney transplant recipient (KTR) faces significant challenges in long-term survival, with the
incidence of post-transplant malignancies being 2 to 3 times higher than that of the general population, making it the
second leading cause of death in KTR. Immune checkpoint inhibitors (ICI) represent an important breakthrough in
malignancy treatment, significantly improving the prognosis of some malignancy patients by blocking co-inhibitory
signaling molecules and activating T lymphocyte activity. However, due to concerns about the risk of rejection, solid organ
transplant recipients, including KTR, are usually excluded from ICI clinical trials. Existing evidence shows that the
incidence of rejection during ICI treatment can be as high as 40%-50%, with the specific mechanisms not yet clear.
Therefore, how to enable KTR to effectively benefit from the anti-tumor effects of ICI while avoiding rejection is crucial.
This article focuses on the core contradiction of ICI in the treatment of post-transplant malignancies in KTR, that is, the
dual effects of activating anti-tumor immunity and inducing transplant kidney rejection. It systematically reviews the
current clinical application status and challenges, and explores optimization strategies for the delicate balance between

restoring anti-tumor immunity and triggering rejection.
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RO H B ERAC, H KTR KBIEA)) G
ZPR, Hrdr, BN (post-transplantation
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SRR, Sk SR AR B HEF SO P
134 ZWFEELFHSE MR E A B
W5 R ERYT, A B TS PTMIRYT AR,
FE WG AR A AN S R AL — AR P AR A i A
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ICI F= ZEAL ] 2 38 15 BT T 40 M9 1 15 55 38
BESRAUADUIPIE S N, FESAR IR T R s T
WEITR, EEA R RER A A4S PD-1/PD-L1 i
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%ﬂiﬁﬁ[ls’%]o
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BRAE ICTIGIRIAIEAh . 4R AR FE KTR AREH )5 3
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N, 1B AR RN, S 3 RS R T, B
FEN A 58 55 ) N JE A DR IR ASRE T 1L B At HE
R RAE, I HLATRE 308 SS9 BT MR SN

RUREMEIG RIF XA R AR K, RSN RH
AORREE . BRI | SRRV | bl Uy RS
ZHEBVIME, HIA MRS REA R,
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3 B IR TR T TS A B AR G e AT L SR
3.3 ICI £S48 PTM H YR A #7 Rk ik

ICT 7 KTR H (1) G i o Bl AL Bl F— A58 2 A A
HAEH, WRZHERIERG . BBMYLL G S T
BB XSF G S g 1 PR e o 3k G b e HE ST UV 5
i TE 5 i 1 Je 2 T 1~ 0 AN BH A, 1CT 7E KTR H]
AR EGHEFR V R F N R (1) @i
PD-1/PD-L1 [H Wi A4 A8 4 0 o7 T8 05 Tt 4k 2 174 )
FPREPE T 408 (2) @l SBrs de ik T ik
WA RAER N s (3) ATREA BT T ik 2 40
JfL, S SEAH AL IR R R, SRS AR A 1Y [ el
SRR (2 ) 5 (4) JETTPE T i) se
FA 0, AR, AExE ICT 7R B R R 2 TR R
AR T — RIVEIH RS LS TE ShtHE R
. (4 G A o
330 Sesdndl oy EMmA BERBHAG GRAEH T %
RS HEEW S PTM (% 4 L ICTHIAYT Y
RO o E A B R 40 R AR AT A S IR T
KTR "', PTLD &A: XSG, 1R A2 H s
ARG PTLD XU 8/ AH 51,

ICT BA IR ot G2 100 1) 25 76 5 W RS A 32 B
R T VSEN M B . 76 PTM T, Sss 4436y R
Wi 7L 2h 4 75 & R & 1 ( mammalian target of
rapamycin, mTOR ) 55 FUA K BT8R Bl B AR
R 1] 2 A A ) 790 I 5 mTOR A1 751 2 s T 8%
A HE R SN RS B 3 R SR A 7 3P F9E R

IR 0 8 e I il 00 SR AF L, {8 FH mTOR #4fi
FIGIT I B E R IA T Z /9 PD-1 fl CTLA-4%, 38
T ICLIF ROl A HE T SN & A28 T 78 I ) iz ok
AR G0 MR B35, TCT 5 /M fet A 8l 1% Tl 410 )
TR B B A I 2 2 4 A R ™
332 ZEMAIEAR AN R (interleukin,
IL) -6 #PI5) CAnFEER T ) ik 40 i E 22 i) S [
FIL-6 SEIPTRAEM . AMUAE KTR ARJ5HEF SOz H
U AU O S)  H E Wl B A Dl g AR A
B 1k Mg 2B KA A HRTFE R, IL-6 77
TR0 T LA SE 2ok 1 5 4 M EE PR T 40 B A BT RE ) ok
= ICT BB 730, 7E KTR 75 B di Al ICT B
fifi I TL-6 OISR, 7T BB B Ay b g 5 B A e A5 U
HEIR ROV RS

ICT 38 & FHTE T WSS AE BT s, 78
HA ERE CDS" T AN AN (3% ) & 2848 1 e g =
CERT e n e R sl AR /N IR . I R
I RS , 1R 225 M £ 5 X6 ICT 1 S AT A 72
AU g 240 M T DA AR A A A TR B B in A
JERAE ST (N PD-L1) WR3E, (EA5 Mg morss
ERIEIHPRA, BA REEEEYT (o7 ) FB]
RESS I SN B, B ICT Y74, #YTAEN BT
IR AT I — G, TR IR Aa ] (A
MAARI ) MEEAAE (WEAZIAE ) |, BSmyT
B W3 0 22 AR SRR 2O T B AT R
ICT HEAT I PRI, A A S 8 57 119 7] B g A6 75
b, SE A R O AN PD-1 BTSSRl s
il ek A= R /N BTG B ()54 IBRBIR YT 4/
Jigga eSS B T 9k T A0 AR B, e R CD3T
CDS' kLAl . 2R ABA , i ad i As e
GIE AT NG IRIT AR, N BB PTM JR)7 $244t
T
333 #HABICIHIF L B T # HIfY PD-1/PD-L1 Al
CTLA-4 41, B B G g ke o AN bk U2 4 B 3% AL 6 1A 3
( lymphocyte-activation gene 3, LAG3) . #i T 40/l
B RESZ AR Tg FI ITIM Z5FGIRT T 40 i S e 3R A 1 RS
HHSTE-3 FIETERR TP LAG-3 22— £
Fh e AR I SR, H Ai7E B A sh s
R R, 7B RAEHET SO/ RS R Y LAG3 ™52
PRIV & AR HE R RN, B AR A SR A 40 Y L
TR R INREIA BN, A LIFRRE PR T 0 HE
JRN . 32 B 4 HIAER Al i 35 1 K LAG3 32 Ik A7
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WGBSRl LAG3 A& TR AT HiR N S 1 HEF RN Y
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MIFF &, AREA A At e e F o7 B - HLHE R &
A R EARAHT ICL,

334 #FHAAMARENOTLE L ln  WIRRER
AT R AR A A Wb A ok T 491 8 A R T IR
ICLIRYT Ja & A RS M Y HE R BN RURS: , - DA SEE B4
HALIGEIT T % . TEREZ 40 PD-1 16T B R I HER:
VL Z R, M AR A i B G DNA K4 T
1423, fE Schenk 451 2 18 W ] 8 AE 352 ICLIR
I R] LA LR A Ui B 0 2 DNA Fh = LU LI T
R 10~15 d B R AR HE R SN . D3 oh— AW
Fri&i¥) 2RI CXC #fbAFREA ( CXC chemokine
ligand, CXCL) 107KV, H4K HHi#F 7 48 A R,
H ICI AT RTFRIE H CXCL10 KRy T n] LA
WIS AR RHET ROV, Al e AR 2424
PEEEA YE s, YRR R IR AL vh Z2 4 2
FEHANR RN Z B R o 8 7 b 24 A
WA 1R R R IR 2 R 1) A s
YRS B [ JEAR A DATONEEAZ 1CTIRYT RRE 1 s
J RPN, 3 A % ) S 8 W I RN A 0 7 ) R
T RARIIE /D ICT BIEAHE R RO & A AR, $i
i KTR AFEAE Y2 4k

4 o %

B B R 2R I B R I e B, H PTM
Y KTR K W1A4A7 . ICT BBy, (HI
51 % 0B M B HE S B g & A KBS BR il T g FH o A
K, AR ICT. B4 mTOR #IHIF] . B G Ar 2 4
A B B3 W A S 5 a0 e o S T IR S b HE R
N R T A Bl . Aok, B A R
BB 2RI T BE (AHLERF 2] T HE R SR % A
U ) LAPEAR ICT 55 G il 25556 H 0 AR IR Y7 3R
W, DASSRES A . R I fefie i & RN 2224 R
1B, @Sz 2 I R A IE PEAS K 07 805 & etk
ICI A B BB ZH P 24 . AR,
KT 2 A I 5 K TR R BT L
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