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Advances in immune checkpoint inhibitors for advanced renal cell carcinoma
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[ Abstract |
the early stage RCC, whereas drug therapy is preferred for the advanced RCC. As VEGE and mTOR inhibitors are approved for the

Renal cell carcinoma (RCC) is one of most common urinary malignant tumors in China. Surgery is the first selection for

treatment of advanced RCC, the clinical application of targeted drugs improves patients’ prognosis. However, the resistance to VEGF
and mTOR targeted therapies is becoming increasingly prominent. In recent decades ,immunotherapy, especially programmed cell death
-1(PD-1)/programmed cell death-ligand 1 (PD-L1) inhibitors and cytotoxic T lymphocyte-associated antigen-4(CTLA-4) inhibitors,
has been rapidly developing. These novel checkpoint inhibitors perform well in many clinical trials and improve treatment outcome.
This article summarizes the latest data in the development of checkpoint inhibitors for patients with advanced kidney cancer.
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[A-f (vascular endothelial growth factor, VEGF) . F5 1
75 2 #U 25 M (mammalian target of rapamycin, mTOR)
SRS A o3RRI 2SR YT AR T ST AL
PE = T U R AR Y L2 i 8 (objective re-
sponse rate, ORR) Az JC ik B A= A2 1A (progression—free
survival , PFS) , {H i 3T 45 SR A i R T Fh i ) 2454
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FEIEIRST R Fiv LA, e300 B 988 1) 0 S8 )3 AT
FEAEE AR IR FRYE , PROHRS 207 IR 9T T Be DLk
X 1) 24 ) TS 24 11 WG s R R A DL

T A R SR IR T AN W R B P AR T 32 A
(programmed cell death-1, PD-1) & H fd N (pro-
grammed cell death-ligand 1, PD-L1) #1755 40 g 7
T 94 B 248 A DG P40 -4 (eytotoxic T lymphocyte-as-
sociated antigen-4, CTLA-4 ) 11 il 571) 55 6 2 K A A5 410
7 M B v T Th R B T W TR, i
R T BRTERE 1036 Y7 R MU S A TS A ROE
FHAEAFI o SRR A A 410 ) 590 7 B B e 30
A BIRY T R B RN AT

1 BT S NS

1.1 PD-1/PD-L1 B 3 474 7]

PD-1J& CD28 K& i S Z Ak 0 1, B EH R
K FIEAGI T 4016 , PD-L1 /2 PD-1 1) 2 D) g
R, & R T I A 10 . PD-1 5 PD-L1
256 2 T 3B0G A0 T 41 MIFESE , JAE PR -8 ik 2 ik
OR3P e A A2 T AR, AT 2 A A ek
W H T PD-1 40457 3 2A Nivolumab A1 Pem-
brolizumab, i £ XF PD-L1 #4177 = 24 Atezoli-
zumab Fl Avelumab .
1.1.1  Nivolumab

Nivolumab &—Fh 58 2 N R gk, &l
DABH 1k Frivyed 40 o ¥ PD-1 5 HC AL A& PD-L1 Al PD-L2
454G, INITTBET PD-1 5 EAA A EAEH" . £
T 7L R, 78 VEGE 88 [m 25 WA 97 R i 3 v
{87 FH Nivolumab e FHAR 2 5 ) i J 8 R 80 H o vy
H ORR FIEE K 19 2 A 72 B (overall survival, 0S) %,
— TG0 T A I AT e g A 821 9 R A1 2 22 bt i 4=
BGIAYT IS %) W01 ' 24 i A A LR LA
Nivolumab 21 FHKAEZLF] 4 , 30045 2 i 7m AR P 41
HAL PFS JE 2 35 1 22 5%, 1H Nivolumab 2H . # /Y 0S
BERFIRAESLA A (25.0 1 H 0s. 19.61H) ,0RR
53 h 21.5%13.9% ., Nivolumab ZH iz i WA K [
BEZ J1, KA 33% , U0 (14% ) FEZ Jik
TEPE(14%) 3 Z J1 (34% ) W J2 AR 2 55 W) 4L d o WA
KMo Nivolumab 2 3 2% 8l 4 Y7 A R4
KRR F T RYE SR 2 (19% vs. 37% ) , Niv-
olumab 4 fiz H W 3 R B4 AR FHZEZT)
(2%) o Nivolumab 2H A & S5IRYF A CHISET .,
MARAE SR 2 B 2 4] BT BRIl R g 46

R, Nivolumab B4 BN TERE I RCCIAYT HHAH K
AL E] X R T HARA B Z5Y) . Cella 55507
T CheckMate025 #fF 58 H148 FH ) FKSI-DRS (function-
al assessment of cancer therapy-kidney symptom index-
disease related symptoms ) [A) 45 7F A= I JiT £ 7 [ 1) 3
AR, 45 B W, Nivolumab HoAK 28 5 5] X 4 A4
FEIT 8 A AR NS S A RL
1.1.2  Pembrolizumab

Pembrolizumab J&—FP41%F PD-1 i) A S B 7 [
PR 1G4, & T DL 35 H B i 2R GRS
o TE—I0 1 W1 PRI 5 (NCTO1848834) i, #1155
T 33 il 5L S5 v 7R = 19% 114 Ji e 40 i v 235 PD-
L1 %) B 9 (B 3, X 28 f8 35 4% 52 T Pembrolizumab
(10 mg/kg, 2 J& 10O BIIRTT , LR M98 2% I
g i R B BN BB 32 1A B, 45 2R 75 ORR
N 24% ,61% W) E KA T AR, Feh IR =
J1(18%) , HUCZANE KN (129% ) FEEL (9%) o £ 4
111(12% ) (83 B3 Rl 4 AR . PFS O
8.8 J, Iy I AL 0S 9.3 A ™
1.1.3  Atezolizumab

TE—T & T PD-L1 #1551 Atezolizumab (1) 1 1
Il R LHG (NCTO1375842 )t , 70 191 e B4 41 5 4 i
BBH A 3 52 1K Atezolizumab 3877 , Hirh 87%11
B AT RGUIRYT AR R AL 0S 28.9 41
H,PFS 5.6 H ,ORR 15%. 47 84% % B # K EA
R 5 W22 71(29%) o 3HE4RARF
PEREFRN1T%
1.1.4  Avelumab

Avelumab J& —Fl & XF PD-L1 f9 A 25 8 58 B i
K 1gGl., #E—5 1 bW KI5, i A Avelumab
(10 mg/kg, 2 J& 1 RO IGSTE I EASRART T 259 2R I
B, ORR A 18.2% . 8147 7 g 2 8Ll PD-
L1FAYE . Pz PFS 11.6 A, 2 0S K 13.7 4 H o
GR BN BRI BRI YGE Z 71 (32%) i
WOAHICINL (21% ) ML (11%) o 798 B KA 3
Rl 4 HHNAI T RA ROV, 4% Z ) R4 %
PR A B RO BT o UL B T2 R AR
1.2 CTLA-4 Z 34 7|

CTLA-4 2 T A s PE R S 1 8 L Js T %
PERRER ARSI N 5L, 76 T A0S o bk h g /R
A S5 RS = A o S R T . CTLA -4
55 T 240 3 T 4 P93 () 00 1 32 44 (CD28) B &
Ji R, Wi Al a4 BT 45, H CTLA-4 5
B7 43 F455 IRE 158 T CD28. BT 4r T L Fh i
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M2 Ik, CD28 5 B7 454 vl Jinsi T 41 fifg
B S8CHE A TL-2 B 72 A 1T CTLA-4 5 B7 254 W 41
iR 2 A4 %) S o T 40 A 2 5 R A B TL-
2 4y Ub A DT i se A e G F T 40 M e, 3 bl
AR I3 114 59 B, T CTLA-4 43 g A5 5% BELKT
CTLA-4 4y T 19454, 1855 CTLA-4 X T 41 e 3G AL 1
TV, ELRG I e e 5 T 40 A . CT-
LA-4 oAt nf i i 5 5 WEAI I Foy 2 R & A v
Vol /R P T 20 B 4 50, AT o e o e 14 2% A
73, BT CTLA-4 $i]57) 32242 L) Ipilimumab il
Tremlimumab ML Z59)
1.2.1 Ipilimumab

Ipilimumab & —Fh o] DA#IH] CTLA-4 1942 N5
PR e REUIR . E—T05CTF Ipilimumab 9 11 1l PR
L5 (NCT00057889) H1 , fi ] Ipilimumab (3 mg/kg,
3 JE 1) e ib— e R 1 B MR 4 /N TE—
Ha0p B, Hrp 26 G132 1 L2897 , 4 A
S1(12.5%) ARG T 585>, B2 PR A
Yol VREEE 5 ] B BN KL AT S 3 AR
1.2.2 Tremlimumab

Tremlimumab & — F L CTLA-4 4 A 54 B 5T
BEPUIAR  Z BT IE 3 45 5 238 T 05 A0 9 T bk B 40 it
FEUH ) CTLA-4 B (1, B 1E CTLA-4 % 4% 30 il P 1
FH, JAILAA S 58 27 M T X6 ik 8 41 i 2 #E4 F
TE—T1 & F Tremlimumab XS 47 2 B e 1 T 11 PR
WFFEH, BEALXT 28 BI5GB B 40 B i 3 R TR T
F 1Y Tremlimumab B & &7 R B e 1097, 45 R R
ORR N 43% , T3 B H#h kA T8 RO, Hirh i
H LR BSOS 2 B il

2 GEKESMEFIRERS KA

2.1 FJERApH] N Z 08 69 B A o )

UTAER B — LRI SR B, S il 77) 2 ) r) 6
B I AT L e IR — 26 B — G e 1) 50 Y SR R e, W3
REITR . Wolchok 25 118/t i Nivolumab £l Ipi-
limumab 597 B 191 8 32080 S0 O A5 SRR B Fh 254
BX AR YT AT e L Bk F 25 88O T4 s 7E CheckMate
016 G50 45 R B, 25K 51677 B 8 B 1Y
ORR 3% 40%
22 RIERAPHIA L ¥ e i ERA L A

—SEWTSER B, BN A 2 nl e 2 AT T
P RGERINERT , 5 Sl A A s R 5 B 2
W55 A BN Wb I R g A R R ] B
B RERG AT S AMHIF) 53T VEGE 254 245 w2 e 1015 o

B TCHE R AR ORR, — M IEESEATI 1T b
Wz h, ZEER IR T B 52 41 F8 55 BEA ]
Pembrolizumab A1 E#: JE )5, ORR N 67% , Horp
258 A G fitk , 33 IER 3 G2t s P A A A B I i 15
et B2 11 BIHE A 25 R I B A 7 4
TE 1A H B PR RS TP, Atezolizumab F1
Bevacizumab 7E 10 IR IGYT A B B g s 3 vk
FH A5 i, 4 R e ™

3 RECIST (response evaluation criteria in solid tu-

mors ) 14 Befs it R 5 e 12 16 Tr O 4k £ S

I PR 142 22 S B8 16 7 1 b 8 A T g 2t B
“JiebEE — S PRGBS RPN AE PRI T i R
v R AL, AR AR K R B
b e e far B AT . SRR T RE M iRy T I
Bl DA T B — BT 1 HLA) ) e A 2 2 e g 2
21 DR B B — e MR A B e R
RECIST, G2 iA 7 i F vt B0 g — e b R
S SRR U R A, VB S R R
7 AR 25 Z AR R SR T, PR T2
REVRIT By Rd B3, A6 RECIST ¥R A s vk g s
4k 22 N FH IR T RE AR a (E R i — PR &
George SRR 2 AE RECIST bRl Wik e I, 550
BRSNS BEIR YT Re S — 2P ok gk 25 . eI
11 BARF T AL A 168 5 35, 76 H B RECIST )R 11
154 5 5 v, 36 {51 £ 1 R Js A 2 10 FH L 26 191 st 3
PER 5 8 N (Bl<6 J)) . VbR 5 4k 220 F 5 oK
Yk 22 187 Y R 3 (E RECIST HEJ 22 1if , 28 RECIST
SE B ORR 43 % K 14% 1 16% , F 457 PFS 4351 g 4.2
ANSARM2.640H 2 RECIST b 421 W7 1 2 )5 1 36
BB R SLIRTT IR 25191 (69% ) BB 5 H B
kLR NS R E , R T 4RSS TIRYTRE
e Rk 2% o HE IS Ak SR N 5 oA 4k 22 vy 1) £
FARIT A R FF R AE 25300 81%F1 66% , H
SETEXHRYF R R TR EE 2 5, R I ke
ZARYT BN R F R AR R L R R R AR
JPI R K, Escudier 255ty X5 i ik 8 5 4k 252
)% FH Nivolumab J& 75 BEAS 4k 45 #6147 T8 5¢ , Fh 251K
PR — A5 X PR IT PG bR . AT 53 Br
T 7£ 406 5] Nivolumab J& 97 1) .35 1, 316 ] (78% )
B RECIST A 1] Wy by i Ji2 |, v 489% 1 2 3 HE %
HE G Ak 0, 529% 1 B 2E J e AR Ak 22 R H .
FEFEAZ E R 5 AR S 0 FH AT, X 3E R 5 4k s vy H 5
AUk 22 N 0 BRE &R A Ry 1= 20%
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M2 71%.

SR, R BR ST YT AL S A IR B R Z R
Y7 AR N A5 T T AT C R XA RE I
FDA T3 53 M CheckMate 025 (85040 , 45 % BoR 171
ARG Rtk e ER 3 R A 54N (2.9% ) i
H M RECIST RIS T3 i

FETF EIROTEE R BHA R RERS FIKF RECIST
FRUEFIBT B 16 97 T B 1 0k 2 15k (B
HERE” T B AT R A I R R R

4 INEERE

Ao P56 A A0 ) R E IS5 R I o v
HATSIRIT M 2 — o 3R S kA s 0]
C AT ENFT TR E IR IR BT, bEE
H J5 AH DG R 195 Bt (73 20 B 2 LA KX 1 10 e
S BB EFT I BRI R U AN IR R, iR IT 24
Yy 5558 1) 25 PR B 2 R R IR TT Z R R G
ST IE T RE S A ARG T M S R 5.
T A G A A A R R A D R RR A %
FH FRATATY 5 fife e — L [a 1, - 4% 1 o Jed A= Wb
AR LA SR £ X SRR VR T 25 0 SO P I E BT
X 3% 245 W W PE AR o LA G RECIST ARl LA
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