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Abstract

The gastric carcinoma is a common malignant tumor in our country, and there is usually limited
therapeutic effect on advanced gastric carcinoma treated by traditional chemotherapy. PD-1 and
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its ligand, PD-L1, have been the focus of immunotherapy research. In the tumor microenvironment,
tumor cells express a large amount of PD-L1, and PD-1 can inhibit the function of T cells after
binding with its ligand, while PD-1/PD-L1 inhibitors can reactivate effector T cells and prevent the
escape of tumor cells. Inmunomonotherapy has shown significant clinical efficacy in the treat-
ment of advanced gastric carcinoma, but it is not clear whether its combination mode will better
improve the prognosis of patients. It is expected that further studies on the combination of
PD-1/PD-L1 inhibitors in the treatment of advanced gastric carcinomacan bring more benefits to
patients, including chemotherapy drugs, anti-angiogenic drugs and targeted drugs.
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1. 5|

I TLAE, B I R0 2 5 SO AR B P g b — LR AN T[] JCH 2 M A B e 2 5 AR AR AR,
FEGATT 7 BT RO . AT R, il 2Bk bt (Trastuzumab) 76 A\ 3 Fz A2 K RT3 44 2 (Human epidermal
growth factor receptor 2, HER2)BH 1% 1 311 15 i 263 v S/t Wl 3807 28 RT3 I F e 8 15 e S o
HER2 PHM:RAN 12% /5 47, M ZERHHU B 3E HsRk a8 BN R PR [2] . WO T8 R R 259,  skn] R ks
W U B e R T TS i R A R

FRFE o o i [ 41 K3 (The Cancer Genome Atlas, TCGA)IHF 7L RE, 2014 4F & [ [ S0 AE 0T 72
(NationalCancerlnstitute, NC)$2H T 4 & e 4> 78 : EB Ji 5884 (Epstein-Barr virus, EBV). il X
AR E B (Microsatellite Instability, MSI). J4 444 A F2 € 24 (Chromosomal instability, CIN) & J& bA 20 £ e Y
(Genomically Stable, GS). ', EBV A MSI B G2 iRyT AT AESR 2, 170 CIN BUAT GS BYAHER e ih
J7[3]. 2015 4V PR 57 4L 23 (Asian Cancer Research Group, ACRG)AR#E MSI R4 . TP53 FE Kl ThREAN
bz - I8 78 7 #£ 4k (Epithelial-to-mesenchymal transition, EMT)¥; B4~ 4 ANERL. &M DEANaE
(High-frequency MSI, MSI-H). 7 £ 2% (Microsatellite stability, MSS)/TP53+. MSS/TP53—#1 MSS/EMT
[4]-

T A ) R 92 11 9 B2 4B B (Tumor infiltrating lymphocytes, TILS)Z: 547008 4 s, f135 CD8'T 4
. CD4A™T 0. B ZHJAN A k405 [5]. DNA £5H &5 5 MLH1, MSH2. MSH6 1 PMS2 %
5 DNA B 038,  FEDH )RRk 2K I 5 80 B Akl T2 AN AR g MRS TRC A2 B2 5 FE (M S1-H/ Defiicient mismatch
repair, MSI-H/AMMR)[ & 4. 2440 & 4 MSI-H/AMMR I, 41 A fifeg 2845 6 i (Tumor  mutation
burden, TMB)¥4 11, #EMITE AL 7 AHICH PR, KR A fRIE, A BT i & Sl (Immune
checkpoint inhibitors, 1CIs) & #5747 % R [6]

FEFFHEAET 2 F-1 (Programmed death-1, PD-I) &2 H it fA& (Programmed death-ligand 1, PD-L1)2 H A 4
PEIRTT IR o PD-I A — D RIE T S e R i) 0% 70 7, 5 PD-L1 M1 PD-L2 455 5 Al )
il T 2B D RE . FERE RS, R 40 i K& RIA PD-LL, S At Ry, M1 LA .
W9t PD-1/PD-L1 sl 55 v] BB s 800, T 4, BH b BiRa e ki, 3k BIHTM R 4E 7] Bilek PD-1
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J% PD-L1 il 5575 W A B e v o7 R ek g T LASRIR .
2. PD-1 #IIFRI7ERE R B faia fr F RO N A IR
2.1. ARFIFEHT(Nivolumab)

FEAT XL I AT ATTRACTION-21 Il AR50, Al 9 iR G Spint b e e n I T 0 B T B &
AT B B (Gastric carcinoma/Gastro esophageal junction carcinoma, GC/GEJC) S E 7%, 4R ExR, 5
R, ghER I APTAL 0 W2 /i 2R (Objective response rate, ORR)A 11%, v JCidtjg A= 17 1
(Median Progression free survival, mPFS)%EK: 0.16 4~ H(1.61 ™~ vs 1.45 A H), FizaA4 7 (Median
Overall survival, mOS)#EK: 1.12 P (5.26 N H vs 4.14 N H), 1 FAEFFRIEE 15.3% (26.2% vs 10.9%) . #ix
W LRI A AN B M (Treatment-related adverse events, TRAES) IR, JEV5. 2. = /. BAUHE
A [8] . HE T UEHTTAE R, 2017 FEGNEANIC Hfisl H AL 719 GCIGEIC f1iRYT, BUNAERE
ML HERT 67T B ICHs.

FEET X PN AHE T ATTRACTION-ANN I AR BT T, PPAG HER2 BITERE ] GCIGEIC & F ik
FIJCHBTE G SOXIXELOX (BYLRIHT + B 3% B/ R EF M) 197 RS e e o S5 R oR, gl e sk
AT A R W BGE T PFS (1045 M H vs 8.34 41N H), ORR #2 T 9.7% (57.5% vs 47.8%), Z&f#FF
4L} (8] (Duration of response, DoR)#EK: T 4.24 A~ (12.91 ™ H vs 8.67 A~ H), {HA K OS (17.45 1~ H vs
17.15 ™ H). & UL 3/4 2% TRAES & PR 40 B vH 0T FE AT N OTH 0T F£[9]- T 7E CheckMate-649111
A RIS, PRAL AR LT AT, 99 eCRIJC SRS XELOX/FOLFOX (BRyb R4 + 5-FIREERE +
HERES) R — 407 IRYT HER2 FAME . BRAEAGYTT i (e ) GCIGEIC B K97 3. 457w, 1£ PD-L1
FH P HLIBE A FH 14 3F- % (Combined positive score, CPS) > 5 #rfEEH, guilAIIt Byt S 1byr 4B A1
MPFS %L 7 1.7 M H (7.7 N H vs 6.0 N H), mOS 2K T 3.3 M H(14.4 N H vs 11.1 M H)o glFIIE Hdt
A AR T kES a0 A SSHTJR 4 (Cytotoxic T lymphocyte-associated antigen-4, CTLA-4) | 71 #& VLA F
Pr(Ipilimumab) L%} b4k 741, B3 MSI-H ABE) OS A1 ORR ¥ T MSS A#f. %1% MSI-H/AMMR A
B, ghERJC BB A AT 4LMI L T B alifb T 41 OS 3 FEK(38.7 M H vs 12.3 M H), ORR K IEH &
(55% vs 39%) . HLYEFTA NHEH, 2R IC Btk & AT 4L i) S se B T PRS A1 OS XUMER 75 [10] [11].
FHEE TR NEE, b [EE NGO IC BUI A T — 2R TT I GCIGEIC H3k o B 2% [12]. B
TR, NEFIE GRS IT 5 Z 0 UM GCIGEIC B — iR T e . LTI gs 1, 99
PRI R HURCA 5 — AN SR B 9 — BIR 7 4 N HEE BIAE 1) PD-1 441 71 o

2.2. TEEFIEKR BT (Pembrolizumab)

£ KEYNOTE-05911 il ik 56 . PP PD-LICPS > 1 [ 3 GCIGEIC £ = 25 v Fi i 11 Bk
PURZHRIT 22 Ve A R . 85RO MIRIZR BT ORR 4 12%, mPFS ¥ 2 A~H, mOS Jy 6
MH o E I TRAES NZ 1. BFE. 2 BEHGR . 3T, BOMIRESE, 3/4 20 TRAES KAEFN
17.8%, W FCHE NI R ZR BPIEMI GCIGEIC 1 HAF B fy7 R 22 4 PE[13]. 36T B /e 45 5,
2017 4F-25 [H £ 5 24 5 B8 3R) (Food and Drug Administration, FDA) v i 13 1) 2k 2447t ] T PD-L1CPS >
1R SR MBI GCIGEIC B =2ih7T .

£ KEYNOTE-062 I il RS, PPl i 1 0 BR B oI & Ay 7 0 L B aliql y7 — 23R YT PD-L1CPS >
1. BRAERIBITIE ] GCIGEIC M tE KA M. SRR Soaifkyr i, A ZRamps
1I7 HIEABE 3 B K B mOS (12.5 M H vs 11.1 4~ H)F mPFS (6.9 ™ H vs 6.4 /N F) [14]0 2T 1A 5L
S5O, MR BR RPUER G AT — ZRIBIT B SCRIE A B, U0 R B I Rkt — PR R . A
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0 KEYNOTE-062 H1(#) MSI-H/AMMR B 3 15 Ji S8 b AT [BUBME 0Ar, 45 SRR AR BR S i i 24
AT T AU B E R TARIT, ORR 4)HilH2 1 20.3%M1 27.9%, 7~ 1HFIEK A5 4E MSI-H/AMMR 1)
WS B e VR T v AT AR T R B S AT AT REAL T B 2R 9T [15] . Rtk Ab, PANTHERA #F5T[16]
J2 KEYNOTE-811 {5a[17]3) B n i, WA TR Bk B HTie & ih S 2k S TR0 T th 12 35 08 1 HER2 FHERE
3 B e R I PR

2.3. ¥R F BT (Toripalimab)

o B R BT o Ak B E R IR E BT PD-1 SR, 2 NMPA itk 00 F T Il R a0 1
fit PD-1 H 5 ik 2 —[18]. 7 NCT029154321b/11 Il ARG, PFAR R 1 SR U5 25765 97 i 301 1
7R 4578 ORR N 12.1%, ¥ {5 % (Disease control rate, DCR) Ny 39.7%, mPFS A 1.9 ™A,
mOS 2y 4.8 N H . 5 WL TRAEs NI &5 SR REOR . Y5 Bt mknt . R AR SE .
TLRIF 82 W R B A 1) SR B AE I B e S L R T R R e AV [19] e H HRR B 8 R BT DAt e A T
BT TR VIBR B eI Ve B (3R [20], AMEBEE AW IT R IR 78, A BB SR B 2 VR 97 1 RIE .

2.4. {51 #f(Sintilimab)

A YRR E A F PR BT K PD-1 AJRRY 19G4 HiE B PR . fE NCT029371161b Hllf
PREFFEH, PRk {5 R BB A XELOX —£RIAYT I ] GCIGEIC M7 i e Ak . S5 R R (Sl
PUBEA1LIT I ORR N 85.0%, mPFS 7.5 N H, 14EAEFRN 68.0%. i WA TRAEs NIl % 4.
FORARIHAEOE . 2. SROMRIE . MAFFFG. KA (RS . 120 705K A5 R BT R4 197 2L
Je 4= E[21]. 1€ ORIENT-16 A0, PRANAS R PTG XELOX —2Zkyayy Hh i 1 1 i 238 19T 4L
Ko astE. BRER, SKARE ORR A 58.2%, £ PD-L1 CPS>5 [f# ¥+, ORR A 72.8%, mPFS fl
OS iR 7.7 AN A M 18.4 AN H, HEZER T AAifbyy . ZRREIFIR, it PD-L1 FIFRIE K FanfT,
SR BT T 5 38 Bon R AE AR 3RAR, IESE T AR B — RIRIT TP BT RL22] . R, {5
FIRHTT 2022 4 6 H 343 NMPA HEAERC G 2 UR s e RANHR 25047 F T AT DIBR I R e S . &2
ReEFAE GCIGEIC )—4iadT . A A FHTER &I #E 99N CSCO B2 yT e 2022 g il B
Ji— R A N

2.5. FEaFIEkE I (Camrelizumab)

R EGF Bk T2 3R E B 30k 1 PD-1 #1578 NCT027429351 #1lfs AR5 H , A5 B GC/IGEJC
S N R 3 R BR B HTIR T IO RO S A o A5 R R R IR ER S BT ORR 4 23.3%, DCR 4 43.3%,
mPFS 4 8.0 Jil. # UL TRAEs N BMEBAME R . . =71, 30, EER, Bl RAFIE
Ak L AT S HERE S, R BRI RR BT AE IR E 15 9] GCIGEJC &3 v B A NIRAF 1997 2%[23] - 2019 4E,
NMPA k7 R 5 R Bk S T2 gL B EE 75 Stk B8 B3 HOVRT ORI 2 R I PRI SRR T JE s AR
R BRI AR TT T R 2 4k

2.6. BEFIREH(Tislelizumab)

B AR R IR E B E WK T PD-1 B kESUA. £ NCT0346955711 MR W5, vFAL 1
B BRSO ST 10T R AR I o Ve GCIEGIC B (e ARG Rk, 45 B, HE 1 ORR
H1DCR 7379128 46.7%7F1 80.0%, mPFS Jy 6.1 ™H, A 7 4l & K435 7> S f# (Partial Remission, PR), 3
5] £ 3K 7554 5E (Stable Disease, SD). #i¢i WA TRAEs AT ML AR . O = 1155, i ER,
Joit PD-L1 RIEACFIfT, & EHEFIERAEPEITIRIT GC/EGIC S IR KM RIT 2%, HEAR
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of 2 e i[24]. BeAh, — IR PRI T IEAEHEAT FH(NCT03777657), # 5 FIBK S JUBE & A7 0 bL 228
FIA T — 2GR 9T R B e AN rT D) BR B R 14 (1) GCIGEIC, JIAs B H ALKk B . H A& & R 2kt
LR NMPA B 55 APFAbE I T PR B b e . 20 SRR 37 ik R L T8 <5 22 MR YR T o

3. PD-L1 #UsRIfERE HA B FiaTr P L A BRAR
3.1. P4t g (Avelumab)

£ JAVELIN Solid Tumorlb Bl pRIRES H, PEAL BT 4E B 417677 6 GCIGEIC 97 R 4t ke
I3 N ERATT J5 T T BT 4R BB VR T R 4 BT 2R VR T AN . 45 IR R AL ORR 342K 6.7%, DCR
439N 56.7%F11 28.3%, mPFS 4358 2.8 AN H A1 1.4 A~ H, mOS 4378 11.1 AN A1 6.6 AN H o B WL
TRAEs NN ZF1. BECRME. J8. 8% 30U /MRS b RIS & . 129 78 35 B Py 4
BT BT (99T 2 224 PE[25] . T 55— 5 JAVELIN Gastric300111 JAIG PR IR5e, P14k BT 4 B 55 457 43 )
VER=LRIRTT I3 GCIGEIC Bz &tk g etk . S5 R B, Sy 4LAitL, B 4E sy s i3 ORR
(2.2% vs 4.3%), mOS (4.6 ™ vs 5.0 > ) A mPFS (1.4 4N H vs 2.7 4N H), BRI 45 5513697 1 2 et 8
B WLE) TRAEs B0k, J8YS. 4. AR . U A1 Z 7156 [26]. [FIFETE JAVELIN Gas-
tric20011 BAIG RIRLG H,  FLER R4k B AL T 1 N — e 4ERRiR T HER2 BIPERE A GCIGEIC 3% 19T 2K
SERERH . P4 IERA Bon H ERFSAL T 4T ) Mos (10.4 A vs 10.9 4~ A) [27]. Rk, B4k
FEWE I GCIGEJIC 97 804y i EE R B (1 i R e kgt — PR &R

3.2. BARFIJLEH(Durvalumab)

£ NCT025726871a/b JHIlm RS, vPAk ILE P B2 A K PR 73244 2 (Vascular endothelial growth factor
receptor 2, VEGFR2)F5 17 % 5 /5 Hiht(Ramucirumab) Bk & FE ARG SR PLIA T M 1] GCIGEIC 38 9T 4L
ZEREIR, BEM ORR N 21%, DCR N 55%, mPFS A 2.6 NH, mOS N 2.4 4H. 5 PD-L1 &%k
HARLL, PD-L1 s ik 4 2 # 243 ORR (36% vs 0%), mPFS (5.5 > vs 1.5 ) & mOS (14.8 I~ H vs 5.5
ANH) [28]. 5T 1o/l BAIEPRIRK H, PPAE CTLA-4 F051 % 74 A B3 (Tremelimumab) A1 A% R G B 5¢
2GR G TT M GCIGEIC R A M J e 4k . 25 53R, B4 111 ORR 4(8.3% vs 0% vs 7.4%),
DCR 4(25.0% vs 12.5% vs 25.9%), mPFS (1.7 ™ H vs 1.6 ™~ H vs 1.8 1~ H), mOS K(7.7 N H vs 3.4 4
Hvs 9.2 MNH), 1HEATEEN(22.9% vs 4.6% vs 37.0%). fH W TRAES NN, = /1. HIEFE
ORI . TR R T VA A 8 W 2 6 [29].

3.3. Bk % EHr(Envafolimab)

SRR g — P 20 AU AL PD-LL S 3l o2 1 3K R R VST PD-L1 #1171 /£ NCT0366717011
WG R T, VP4l BRI B PT B 2598 97 BEAE AR AE VR T R e ] MSI-HIAMMR - SE f Ji g (147 2850 2%
ek, SRR, 65 645 B B E 1) ORR A 43.1%, 18 i B Ji 4 ) ORR iy 44.4%, 20 {5}
fih S A4 HR 35 1 ORR O 40.0%. ik AB#ER ORR A 42.7%, mPFS A4 11.1 A~ A, 12 ©~H DoR XH
92.2%, 1FHEAFEEAN 74.6%. 3/4 9% TRAEs KAEZN 16%, KKA TRAEs FHIET:. 3/4 K HPEAH K
AN KRV (Immune-related adverse events, irAEs) K 4E R K 8%, RAEEGIEMCHEM % K. BR
A REEEIESE . 9% B KA AL, (R334 12 9. %5 o th BURR St B 4F 97
R e 2 A PE[30]. BT b ST Hd . 2021 A FIRR) 4045 2 NMPA ki FH T8 97 BRAE bR va 97 2R )
Wi MSI-H/AMMR SEARJE . 4 )5 5 2258 2 (1 R BRI PR 7 Sk ik — A S R R SR pi e & H 25 1
RPN 22 Ak
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4. INGE

PD-I &Ik T e 4, 5ILHCHR PD-L1 1 PD-L2 454 J5 al 4] T 400 T RE - fiRg 4 e i R &

ik PD-L1, S OMERBENE, Miifs AkiR[7]. RHF7T PD-1/PD-L1 055wl 3k 2470 8 i 7 H

JEHRMIN B B b AR, EGAIT 7 RITROME, SRRy BT Dy ot e B R TS
KAEE. % PD-1/PD-LL M5 525367 #E ] GCIGEIC il RISt kit %, 7 sl e &tk 2159 3|
FRATUESE o {H PD-1/PD-L1 #7745 FoAh 250 G VR 7 0097 R 22 Ak, AT 75 B8 22 A R T3k — 20 B e
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