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B % (gastric cancer, GC) &1t 7 16 B W EA RFE T R KB =47, HRHRRRICT- R JF BRI
BHRTEA. 2HEREBEEHENEACEBRETRY, EARNETFR, FEk=E. REMTM
B YR YT AR N RS YT 2 H BTHE 3 B 78 (advanced gastric cancer, AGC) X ERIT F B, HEANEE
KRB, L7 ST KT R ELERFEH. 8K, AERE SMFHH(immune check-
point inhibitors, ICIs)&IT7EFB % E KT H IR ERBER, FEAGCH, ICIsHIIT 3R 2 TR
BB HE— e, ARG T A RIICIs7E B 3 B &t i s RT3t R X 3w o 3038 .
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Abstract

Gastric cancer is the third leading cause of cancer-related deaths worldwide, and its incidence and
mortality rates are among the top five malignant tumors in the world. Most patients with gastric
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cancer have already progressed to the middle and late stages when diagnosed, and lack of effec-
tive treatments, resulting in a very poor prognosis. Although medical treatment, including che-
motherapy and targeted therapy, is currently the main treatment for advanced gastric cancer, the
efficacy of chemotherapy and targeted therapy seems to have reached a plateau because of the
heterogeneity of gastric cancer. In recent years, immune checkpoint inhibitors (ICIs) therapy has
made significant progress in the treatment of some malignant tumors, and the efficacy of ICIs has
been further confirmed by several large-scale studies in AGC. This review discusses the progress
of clinical studies and recent research data of different ICIs in advanced gastric cancer.
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1. &

|

H J# (gastric cancer, GC)J& tH S U il A — KA AR IIHMERR, RIRIFFELA L IR WG], FHRbE R
FUT BRI A B IR I T A [1]. 90% LA b B9 18 i, IR AN LAY, Bis A A Lk
JRE i, 5 EAELERAN 20% [2]. M B JE (advanced gastric cancer, AGC) &3 H i B VAT B
AR R R E N N RHEYT, B2 IR B EHUE T 23], AGC 3 B —2 T a
FEAAZE 2 (B B ) R AT i 23 M A A 70 (I 5FU), = ZLJ/& FOLFOX 5k CAPOX 7%, W& BIAEL
A 2R API(N R HER2 I FERIX) [4]. ZZIGIT T RNERE. ZV0M3E. LB RERMHT, B
¥ — L1677 7 Z[5] [6]MIZYNIE R R WA I 7 . SR, T GC M, Ml B & Ml
J7 i AL B A 77 (Overall Survival, OS){X A 8 4N H[7] [8] [9] [10] [11]. 4LIT 2587 BT E 4 Flik T
TS, ARG RRIT i RS, AR E R, REEN GC MMM AL, HE
AT R _EACA 2 2R B hT 8 hT HER2 250 AR i 5 J& S bt ML A2 o B 254, AGC BE 1E 4 T/K 7 EAT)
= A R e R 259[12] -

G PR IT VRN —FE RO IR TT F B, M B a7 T S T2 NE BRI R, A 2Tk
(I PRAFE 58 T R EEAE T R, A B Rt — D4 s W U 15 e (007 280 B e K W 1 5 o B PR A A I ()
ICls TEVF 2 J i 2 28 v A 1 B KR 2D LR TE IR PRVR YT I B SR A FR AT TR 22 1ICIs 76 AGC H 13K
A

B RBEIRIT R R, AR S I SEIR O Ak, RIS T Ak . RIS, BT
BEA O B R I RIR T SR T 2 kR, BRSBTS E 1 (programmed death-1, PD-1).
FEFHEAETELAR 1 (programmed death-ligand 1, PD-L1) & 40 g 244 T bk 48l AH SS90 7 4 (anti-CTLA4 an-
tibodies, CTLA-4 )55 2 K A s SSHIEI 7 H AT OB I IR AR 2400

2. $1 PD-1/PD-L1 B EdHiik

FERFMESET A 1 (programmed death-1, PD-1)F 3R TiH0 A T 4180, B 4088, MR, HR
g b, e SRk T R g i R i KRR R SE T iR 44 1 (programmed death-ligand 1, PD-L1)AH45 &7
o G M R, IR AE S N [13]. SBEAG A 377, it 5 PD-1 454, BAWT S 2R &,
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WOE T AR ThRE, MR T 4 M e i) S AR R e 71, PR AR IR B N, IR BN IEE B
PR ThAE, AT S P 42 i R0 bR 20 B 5 B [14] 0 JET4E R, PD-1 4 751 7 22 o B 301 S o (. - bk
AR AR/ N Sk B S R I H SR AT A [15], O AE R B IR IR T R R B R ([16] [17],
p.2). —LEHFFTIRIE AGC HE X HT PD-1/PD-L1 B 5w B4 26 I H R 470 s S %[ 18]

2.1. BZNRTT

TR BR B PURE — PR . ARG oA 19G4-« HrifEdifk, B7E5 PD-1 454, MIfikH
Wi PD-1 5 H Ak 2 R (1) AH FLAF

2016 “EJFJEM KEYNOTE-012 (NCT01848834) 1 7t 1E & T J8 1 G 3 B 0 S B 6 7 IR R 2 % .
KEYNOTE-012, & —IiZ .0 FFPE. 1b Hik5e, BIEVEGHT PD-1 ik g idR| gk SpisE PD-L1 PHE
A R B A 1 1 Bl B A S i e R P 2 A MRS . ORI ZR AR BUIRAR I 11.4 AN H (95%Cl
5.7~AKILFN) AL OS KT HZMITI 4~8 N H, §H 2 E G J7 3R 9~10 > H OS AH4[16].

5T KEYNOTE-012 A1 Bk S B 0w UL A e e e v Pk B T4 A OGS mIE - BB it
TN im RS ——KEYNOTE-059, b, MR Bk 84 2H 1) % M 22 /i % (Objective Response rate,
ORR)A 11.6% (95%Cl, 8.0%~16.1%; 259 {1 & &+ 30 ), iz Joidk & 2k 47 3 (Progression-Free Survival,
PFS)v 2.0 1 H(95%CI & 2.0~2.1), "4 OS 4 5.6 I~ H (95%Cl, 4.3~6.9), H45FFRE, Mt F| ks p e
ZRRITTERRAE 2 /D HE52 2 LRI YT 1WA 18 B 0 A A B P R N B T P A P R 0 2 A
[19].

BoJG, —IEENL. XU ZRFINE. 3 B ——ATTRACTION-2 /£ H AT /. Hr, gyt
7 OS 4 5.26 > H (95%CI 4.60~6.37), &I A AE A7 4.14 A~ H (3.42~4.86) F B AE K [17]

£ KEYNOTE-012 ¢ ATTRACTION-2 (Bt 45 A, 2017 4F 9 H, S £ 5l 24 in i B 2 =) (FDA)
e ] [ 58 2 i M B B R (NIMPA) 23 Sl 6 1 e R BR B e AR g s sR i o R =) S e S sl i B 1k
a5 A A A R I = 4R S 2RI YT & RERE[20]

DL 7 A BB 5 R, LT B PD-1/PD-L1 #IFIZE M GC pyvay7 b o IR TE Y, SR, [H]
B30 1 i RS ——KEYNOTE-061 Z1%7R, MAERIZR B htinyT 4 tuAus 74, HEEAE ORR K
PFS FIFARHBIIIE IR, X4 F N 17k 7 IR,

[FiF, 75 JAVELIN 100 AfF5eH, B4 sl w2369 HAIE A GCIGEIC —4iayr (BRyb R H/
SRWENE) 5 I AERRATT . R NGLEF B PD-L1 TPS > 1%[f 3, S4ka:4by7AHEL, ARALE OS
([21], p. 100). ttAh, —I5 11 BIFEHLIR——IAVELIN 300 H 7R, SHbyrmibt, 78 =245 00 T 16 F sy
B4 by T GCIGEIC &34 IF ARtk OS 8k PFS [21].

25 I, PD-1/PD-L1 il 245367 (3K 2 B 252 B, #R 15 PD-1/PD-L1 il 7B A Ho A 7 677 AU
TR k. HATENN PD-1/PD-L1 #IHIFEC & 1697 B 7 O 2 DU AR Es R . KA gn)H I
FPEIRIT A AT, WA G L MR TT ARG YT, BOSRIRIT, J9me i B e e T 5t T ANVE AR .

2.2. BRRIATT

PD-1/PD-L1 il 515 br LT B A 1T e I8 1 15 F0 28 22 0 R B8 28 o Tl oA 58 R # Wp m) 0 Fp g o 2k
NI 50 22 e i (1 AR A7 [22] [23] [24] B T3R8 BAGST 23R 0T VR 15 R RO B (0 S B RS, (it Mg
B RTR25] [26] [27]. XA 732 F B 5 PD-1/PD-L1 #5078 B e b =4 7 W RIVE A o T 470 I A
25T DO IR S B A R, 1G5 SR % VR T YT *1[28] [29] [30].

£ KEYNOTE-059 S5t t,  BAFI — (WA A 2k LS RN 5-FU BUCRBFIE 5 45 Ridow, 47
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AR 2R S PLIRE &4097 5, HoE ORR 24 60%, %5 ML 2% fi# % 9 60.0% [95%CI, 38.7~78.9] (I &677T) M 25.8%
(95%Cl, 11.9~44.6) (F2453677), 147 PFS N 6.6 1~ H (95%Cl 5.9~10.6), {7z OS Ny 13.8 4™ H (95%Cl 8.6~
AT [31].

H£T KEYNOTE-059 BAFI s 3R, —IIHI 5 ——KEYNOTE-062, i | £ PD-L1 CPS>1 K&
CPS>10 1) AGC &35 L5 — e i8R BR P o3 24 B R BR B B S AT 50T IR L . B85S
XFF CPS > 1 B iy (1) 3 1, W R BR BT OS A 95 T-J7 (mOS, 10.6 vs 11.1 M H, HR = 0.91 [99.2%Cl,
0.69~1.18]). Hfkyrxftt, 7E CPS > 10 B & # H(mOS, 17.4 vs 10.8 1 H, HR = 0.69 [95%ClI,
0.49~0.97]), MR ZR PR | OS, (HXF 2 R A F i F R4 . M AE CPS>1 (mOS, 125 1 vs 11.1
“~H, HR=0.85[0.70~1.03], P =0.046)f1 CPS>10 (12.3 /~H vs 10.8 ~H, HR =0.85[0.62~1.17], P =
0.158) A, Ay BEA AR ZREPIAXS OS MIEKHAR T Halifeyy, RE R Zk Lo &7
(49%, CPS>1 It 37%)H) ORR . £ PD-L1 CPS > 1 B 5 it AR, A8 Bk B ik 7 2H.(6.9
MH, 95%Cl, 5.7~7.3)%f tL 4ty 4H(6.4 ™ H, 95%Cl, 5.7~7.0)iH AL PFS FEA 5 #4(32].

o 3 S R — R I VR IT IR R AR I AR (57 1k, ATTRACTION-4 &% T ATTRACTION-2 X i 3
B 2RI TR T, BRIT— LIPS SOX 7 & R BkA XELOX ALIT i N/ B 5. 4h
BT + SOX /T ORR 4 57.1% (95%CI, 34.0~78.2), #NilEiHi + XELOX 77X ORR A 76.5%
(95%Cl, 50.1~93.2), Aot EALEIA 5y 9.7 /S H (5.8~NR)F1 10.6 4~ H (5.6~12.5) [33]. H =JHE 7
SRR, IR C B HTCA A IT 4145 mOS (17.5 M H vs 17.2 M H, 95%Cl, 0.75~1.08) F - Fi it 5 L % 7
H mPFS (105 1™ H vs 8.3 4N H, 95%CI, 0.51~0.90) 1 & 2 B [34]

ATTRACTION-4 & & A58 Or T LI K I X0T i 17 15 9 1) G 8 ¥R 97 IR K RE AR I R 7L, i 13
3 F T AR BIAIT 7 %

2017 4, —IiZ . BENL. FFERZER) 3 BiEe——CheckMate-649 AT, NI E 1L
J7 RN HE LR OS, Sk A LL, PD-L1 CPS A>5 HE#H AL OS (14.4 4~ H[95%CI 13.1~16.2] vs
11.1 A H[10.0~12.1]) 83 T 3.3 M H . E PD-L1 CPS Ay 5 AN K UL =5 i, gy ppile & iby7 thig
BET 4 PRS, HRAifbyT AR, BT AT 4R A PRS D 7.7 AN H (95%CI 7.0~9.2), FRAlfb)T
AL PFS 9 6.0 /N H (5.6~6.9) . AR S — MEMEARIGITHIMIANE . B a8 4G el s e &
H, AT ST AL, BRI R OS. PFS &K AR A7 1) 2 A 1 K PD-1 40 51[35] -

BEJ5, — IS VAL AR Bk TR S M Z R BT + AT —ZRIBTT IR HER2 BHYE B IR GEJ
Ji e F 3 (K7 RO 22 A PRI 1 iR 36— —KEYNOTE-811 38 1 A8 — b M it AT B 45 51, BT 3%
NEE, TR EE R, AR RR BT ORR  74.4% (95%Cl, 66.2~81.6), 22/ 5740 A 51.9% (95%CI,
43.0~60.7), X FEMAERIZRAPAMBEUEMEFRILm T 22.7%, BA G L(95%CI, 11.2~33.7; P =
0.00006) [36].

T2 U S F T R WA TR B SR AT 22 BRI BRI TR A I, 36 B 2 B B
S FHAE TR B BRI A o 22 R PR 2 s e RIAR 2R AT, F TR g A s A T DI R s % R P HER2
PR 15 BB 8 28 S e 1) — 2R 9T

2022 £ 6 H, 2T ORIENT-16 U Fi 4 3, 15 A Fhusl b [H E 2K 25 18/ (NMPA) it HE R T — 278
ST IR R R A B R M e R v B Bl B B A AL

ORIENT-16 & —IiBENL. XE . 1 AIGKRAT 7T, 7E 2021 4F ESMO 2> b, B FuEnt Has Rik4r 0
SHE, TEFTHREY, FlRRPURCA T 45 B aifbyT 415 OS A1 PFS 435I 15.2 vs 12.3 A H(HR
0.766; 95%CI: 0.626~0.936; P < 0.0090); 7.1 vs 5.7 > H (HR 0.636; 95%CI: 0.525~0.771; P < 0.0001). £ CPS
oy =5 B T F A PP AT 2 S B Al A T 411K OS A PFS 435l 18.4 vs 12.9 4~ F (HR 0.660;
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95%Cl: 0.525~0.771; P <0.0001); 7.7 vs 5.8 > JJ(HR 0.628; 95%Cl: 0.489~0.805; P = 0.0002) [37].

PD-1 I FIBE A6 TT O 2 PG B HER NI B e 00— 23Ry 7 58, (RLIBG 7 RIGFS AT A A
eI a], BRIV AT RCR P AR . H ATA 2 U DI ST IEAESEAT A, A ie R Bk s AR A AT
8 1 HIE PR 5i——KEYNOTE-859, # & FIERBEHLB & ST ) RA-TIONALE 305 45, X SLHfF 7025 R
EAFIRA VAT

3. HAth SRt sl

R A TE T M40 BB JR-4 (CTL-associated protein 4, CTLA-4)&— e T 4022 [ F ik /N1
CTLA-4 W] 5 B7-1 5 B7-2 Z5 & k4| T 400K 1 ) CD28 5 HL {4k B7-1 2 APC slififJRi 4 /i1 B7-2
SERMEMILIMESES T WIS, 2N WAy EH i #[38]. fHILARRYIE CTLA-4
HOiIF, ©% FDA A Tiay7 AR A 3 . 59— 500 11 B PR 7 R 30 it 56 AR BB re v 77 I
GC 1 GEJ My rhffife — &4 BE IR 2. N5 CTLA-4 F o BEHUAAAE M g v (1) 3R 2 i A
AR FOCRIEATIRER

M| W% 2,3- XU 4 B (Indoleamine 2,3-dioxygenase, IDO)# ke T il . TIM3 J&—Fhik Pt RiA1E
HEIVET 4000 1 (Thl) ERy7r7, A4 Thl 205 HAC /R AN BEEE R -9 45 G G 1L[39]. X LLIB(E
() G et A R e 2 — P I AR R

4. #hig

LR, 5 ICIs A KMk R T 2 UGIESE T HAEBIE MR P A EA DR, JF R — €22t
{EER TBE I S R (K R s e, 1CHs AEANR] > B B e p s AR o AEASSCH S JRATTIRIET T ICHs
VT FAVRIE 0338 JE B3 43 SR ARG RHEAE () PD-1/PD-L1 BATEREF AR, HXF ICIs 3K a5 M 38 3 IR 2 k47
DB, R AEAFIA TR I B I o 1C1s ARKRAVRFETCIE Lo o FERFRAIBT T, SIS B AFHIAE VIR S,
DG 6 o A T 0 W6 40 5 e R0 IR AR BRI 9T 28, KT ICIs YT It — 2B AU A0 1 R AE AR A B T
DUACHE I 15 T 2B AR T SRS

SE K
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