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Research status and progress in the immunotherapy of advanced gastric cancer
and gastroesophageal junction carcinoma
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[# =1 PD-1/PD-L1MHIFRI7EMEIY B (GC) K H B A 52 SR (GEIC) Al RS Hh Sk /s Hh B (7 R0 e 22 4, oA LI R 1oz
AL T T BB o 525 PD-1/PD-L1 I RNG 7 1997 Ak, U Jm 437 k£ . PD-1/PD-L1 M I & Z FhifyT
X RE RS 11 o S8 B L5 R RAE (< B A AP I 18], ) H AT GC & GEICIRYT I o AR SO T i PR IR 45 2R, X g 491

GC J GRIC BB IBEIR Y7 I 7 RS P o F- A 725538
[RER] B REERIT WAy s U7
[HES%ESE] R730.54;R735 [EirERL] A

5 J (gastric carcinoma, GC )& Bk e i WL A% %
Mgz —, B 8% & % i (gastroesophageal
junction carcinoma, GEJC)fu4&#84r GC, i HHIH L
TE bR A AL AR R o IR E GC/GEIC 1 &
AR FE R G BRI B 19 50%, i T2 Wi 2 02 1
W WU S AR N 15% . GC/GEIC H
A B S IRYT TR AT , BT I RN
EATIA JE LA ik 3% B39 GC/GEIC Wy Hi e , v B A
1 (overall survival, OS) 355 > . ARk, e
RIEIRIT C A BN BUMIREIGIT IS 4 Kt . Bk
22 (1) B e BRGS0 ) 25 ) s AT
O7 45 T3 GC/GEIC I IR IG 97, S s K 4
S5 59 (immune checkpoint inhibitors, 1CI) 78 %P
I3 e 9 60 S A4S I 98 3 7 v ) 3 0 TR G L H
HI, B 1000 M0 G s iAoy I RIS A2 A7, i
W GC/GEIC BiR il kedi B o A SCRLRPER T K A
PERR G ALIT PR MG YT 4 2 MR T L TR
GC/GEIC Ayt AT 118

1 PD-1/PD-L1##IF B 257 GC/GEJC H &Y 57 F

2 %6 T2 A 7 1 (programmed cell death 1,
PD-1) 35 TEL4E T 40 M AE N 1Y 22 Fh S e 4 i, w] LA
B EL W A0 A B A L B R A M B RSk ) A 1
(programmed cell death ligand-1, PD-L1) =% Bt {£& 2
(programmed cell death ligand-2, PD-L2) 1% , MM
P T 20 B A S SR R — A 2 AR
PD-1/PD-L1 il 71 0] LA BELUBT 93 25 =2 18] (4 A FL AT
T 38 5 T 4 J ) e e S e TePE . A RS R

[EHS] 1007-385x(2021)10-1041-08

W1, 4 4% GC/GEJC 7E N 1 Z F i 98 , 34 47 PD-1/
PD-L1 {3 63k , T PD-L1 7£ GC/GEJC 2041 v i i
3K, ) PD-1/PD-L1 # 4l 7 H F 3797 GC &4t T
CiNiz8
1.1 PD-1#/4k

A 1 1) 2k 24T (pembrolizumab ) J& A PR ALY L B
A =R AU PD-1 $s BEBUIA, & nT AR 1k PD-1 5
PD-L1 I PD-L2 Z [H] 454 , J2& 4% FDA it 1 F T 16 19
GC [ PD-1 4044, f 17 ) B BT B8 A 22 Fl 248 80 114 B
ST S A P R 0 B0 B v, SR S T s R 4
PRI R G (40 b e 0 PR B T e GC/GEIC 1Y
I PRI E H KEYNOTE-012'"" . KEYNOTE-012 J&
— I [ bR 22 vhos 1B WG PR G5, 0 18 S5 48 A 39 4l
PD-L1 FHH ) GC/GEIC i 4 #:3% 10 mg/kg 1 A 1 £
kP RPUIGIT o AE 32N T PEAL A R, 17 B
(53%) & T MR 45 5 78 36 43 il WAL J & P, 8 41
(22%) i TA 3R A5 52 48 2% 38 43 22 fi% (partial response,
PR) , BF5% R B ik s S 65 A0 3 Rl S 65 R0 3 I 2B AR 4G
FAARL. [H7E RAINBOW 5T v, 5 A2 B ] T
B A Y 25 R R AR T, KEYNOTE-012 ) 22 i 58 B
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1%, G2 it B & 1) JC HE Je AE A7 10 R B 1 AR ARt R
ReLLIbIT R R4 2. JE T X T oY , BRUD AR 4k 2k
JFE T KEYNOTE-059 #F5¢ . KEYNOTE-059"" 44 %5%
T 259 i 9] GC/GEIC 3%, iX SE JR % Z 4 2 ad
Z/ 2 FbTT 5 . B S A TR R ST [ S 7
IR 3 8 200 mg (VRYT, BEVTES A L 2.3% i 5
P 5E 4 22 fift (complete response, CR),9.3% i #i PR,
Horp PD-L1 FH M i 98 58 2 (n=148) 1Y % WL 2% il %%
(objective response rate, ORR) A 15.5%, 76 4= ¢ fift %
(complete response rate, CRR) A 2%, H1 {7 I 25 $:5 4%
A 8] (duration of response, DOR) 4 16.3 1~ H ; PD-L1
B 1 5 2% (n=109) ) ORR N 6.4%, CRR N 2.8%,
DOR K 6.9 H . T LRk 4% ,201749 H
FDA It #E a1 B A 2k 5 bt T 8% & % % 0F &
(combined positive score, CPS) =1 1) &2 & P ok i 1]
GC/GEJC. A 1 A Bk 8 T 09 = ] Im K L 5%
KEYNOTE-061"*" I . %5 1 1 ¥ 1) 2 Bt 158 42 et
YE R Z 23R 97 W /%% 7% 1% GC/GEJC i34 YT 3L,
576 & WL A 2 21, — 41 352 A T A Bk g
BAZHIGYT (200 mg/3 w, IV, 24F) s 55— 452 b if 48
WESNAYT (80 mg/m?,d1,8,15,4 J&—MEH , 154
PEIR) o 7E CPS=1 My 835 b WA TR BR BT A
FE K R M7 (HR=0.82,95% CI 0.66~1.03)
A7 08(9.1 vs 834 H ), {HTE CPS210 1 &,
F ) R BT A9 7 AP T 48 A2 18 (HR=0.98 , 95% CI
0.73~1.32) , 37 OS 1. i # FE 4 (10.4 vs 8.0 H )
5 — S0, 76 PD-L1 CPS<1 AR, | S A2
f97 2 A (HR=1.20,95% CI 0.89~1.63) , 1] L i %
FER 7 0S(8.2vs 4.8 H ).

Bk T WA TR ER BT, 4 GC/GEIC & TP i 5% B
212 4 58 A G BA 4T (nivolumab) , B & A TR AL IO BT
PD-1 1gG4 ¥ 5g [ Hif& . ATTRACTION-2'/ &1z 4
MRk R R 2 —  BFSEALL T 493 4 2 Fil
KLk ARSI 5 S5 GC/GEIC e, A T
U B2 B FIE I =R A e . 5
2R AR L, g R DG BT Al v 7 T A R A A
(progression free survival, PFS) #E4: 0.2 4~ H (1.61 vs
1450 H) i OS ZERK 14 H (5.26 vs 4.14 410 H ),
H 3-5 203/ 97 M & A B W (treat related adverse
events, TRAE) 2 J& #4511 (12% vs 6%) ; CheckMate-
032"y — A~ BA B AR T g iR L ST e AR T METR
% GC/GEIC/& & 9@ 0 J7 58, * 253/ 97 1 ORR Ky
12%, 9157 OS H 6.2 H |, LAEAEFE R N 39%, 45 5
ATTRACTION-2 i 5 i 485 S AL AR — 3

o W B R T R T PD-1 AR T
GC/GEJC iyl RIS o 5 i T A b 2 o e v

TR R E A A& B PD-1 BAgE, NCT02915432'"
& R i R BT R T AR T T 2 0 oF R E
(advanced gastric cancer, AGC) ) Z .0 To/THHIiff IR
I BAS VRS T S8 GI4LYT it 245 B e 3 GC /B,
Y5 F 5 B 3 R B BT (3 mg/kg, A1, Q2W) 2R YT,
ORR 4 12.1%,DCR 4 39.7%, i i PFS 1.9 H ,
7 OS K 4.8 H o H PD-L1 B £ & RT3
Bt A PES (5.5 vs 1.9 H ) A0S (12.1 vs 5.3
A B ARRA AR Gt R
1.2 PD-LI ik

B 24 HL L (avelumab) ' & —F T PD-L1 ¥ g
LA, T 2017 4E 78 BiC w4tk i ] TR 97 GC/GEIC,
JAVELIN Solid Tumor JPN J&—1 i H 4% & #2 1) Ib 1]
I IR B , B AR 5E T 40 4 —ZRIG YT S MUY G/GEJ fif
J BB VEAG T BT 4E PR AE GC/GEIC iR g R iy
YER . 29697 5, % ORR (10%) %A%, T -V 4%
TRAEs k& ' %0 7.5%, % 28 & . [E, BT
PD-L1 3K (W41 53 M7 i 7 , CPS=1 1 [ % 1 ORR
B (27.3%) o I i PR 32k 3% JAVELIN Gastric
300" WU PFAl 1 BAT 4k BT RN AL YT AR S — IR YT GC/
GEIJC B E MR 2t ZRB I HSE T 371
2B BENLSY Ry 2 241, 43 A 2 BT 4 BT (10 mg/kg,
Q2W, i ik i &) s Ak ¥y (58 A2 /8% 80 mg/m?, d1,8, 15
BCE P B 150 mg/m?®, d1, 15,4 Fi o 13RS R .
AR TS, Bl 4 B0 A 238 32 OS (4.6 vs 5.0 1>
H ;HR=1.1,95% CI 0.9~1.4) \PFS (1.4 vs 2.7 H ;
HR=1.73,95% CI 1.4~2.2) il ORR(2.2% vs 4.3%) ,{H
g H 2 ek T AR 9T (3-4 %% TRAEs: 9.2% vs
31.6%) ; JAVELIN Gastric 100" & — 5 1F 7£ #E 17 (1)
Il RIS, L3 1 BT 4 Bt A AT o AR S — 24
FEIR 97 X N 3R Je A2 K B 32 4K 2 (human epidermal
growth factor receptor 2, HER2) ff] 4 GC/GEIC H &
TR

2 PD-1/PD-L1 #J #l I Bx & 4 47 7£ GC/GEJC H
I Nz FH

97 B R i e R o I IR I g0 3R
WY, TEZ2 R g b, 5 B4R AR L S i yT ik
JTIRBIRYT AT BE S e i i . H G 22 TG
PRI % $F £ T PD-1/PD-L1 417 i 570 B¢ & 4k 97 7E
GC/GEIC [ b AEH]

KEYNOTE-059""" {14 75 — BA B ¥FA% 1 1 18 1) 2k
BABTIR A AT S A BR BT SR 2 1 — 2R T R
B GC/GEIC & W97 8% . b J7 7 % M it £
80 mg/m’,d1, ;& £ 6 1~ J& M, 5-FU 800 mg/m’,d1-5,
B 3 JE N . 2 A A R T 2R T Y AR
B2 CPS2 1, M AIRTT AT . AR 2R T
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KBS IR YT 4019 ORR K 60% , CR 4 4%, {3 PFS
6.6~ H |, WATHERI R BT 257697 40 1) S5 ORR Ny
25.8%, CR & 6.5%, 1 fii PFS iy 3.3 A~ H ;1M
KEYNOTE-062"' I J2 1 17 1) 2k B 40 Bk & fh 7 5l
FHAL ST — 2387 W30 GC/GEIC iy T It PR IR EG: , 1k
57 J5 % N 4R 80 mg/m?, d1 ; 6 IR 1% IiE 800 mg/m?,
d1-5 8 KB 1 000 mg/m?, 4K 29k .. 581k
STAR LE , BRA A TR 2R BRI N g i 3 1K R OS
(12.5 vs 11.1 4 H ; HR:0.85, 95% CI 0.70~1.03) fil
PFS (6.9 vs 6.4 1~ H ; HR:0.84, 95% CI 0.70~1.02) ;
CheckMate 64924 2021 4 S i 1) LAREAL . 2
Hl TFPR 2 B Im RS, B 7RVl 5 Bt Ak 7 Al
I, IR AN JC BB A A7 TR YT BRI AR 2 it
I YT B HER-2 [ | g 30 580 4% B8 M GC/GEIC 5 2 4
IR R BT AL . FE T A BEAILAHE g iR G
P A AL I7 41 /A 1 2 OS i 13.8 4 H (95% CI
12.6~14.6) , 50l fb 97 41 &8 & K 11.6 > H (95%
CI 10.9~12.5) (HR: 0.80; 99.3% CI 0.68~0.94;
P=0.0002) . TMifE PD-L1 fH{:H CPS=1 1 &, 40
WA U A AL y7 4L B H W 7 OS hy 1441 H
(95% CI 13.1~16.2) , Bl Ak 7 20 &8 & 11.1 4 H
(95% CI 10.0~12.1) (HR: 0.71; 99.3% CI 0.59~0.86;
P<0.000 1) ; ATTRACTION-42* fiff 5% 1t 1 39) 4% S i
7N, 7E HER2 [fI#E GC/GEIC 3% i —Zayrh , R4
PR A TR PUERA ALTT A B aifby7 40 ) OS L i
FHESME (R PFS I3k 25(10.45 vs 8.454 H ,HR
=0.68,95% CI 0.51~0.90,P=0.000 7) , H. 24P nl %,
DL B g R B, gh iR G b A AT i R TR
Al PIRR M I EE &2 % GC/GEIC o — £ AT I
HEFE.

itk — VA — T R AT A TR
T KEYNOTE-811 . KEYNOTE-859 % lfi /i3 , LAfi
€ £14% PD-1 8¢ PD-L 1 il 57 75 N 0 — 2R Bk & 7 S840
HEAFIRZ T

3 PD-1/PD-L1#P#I 5 Bx & %L [0 25 ¥ 7€ GC/GEJC
Bz

3.1 IX4A-HER2 #fk

TE HER2 FHM: GC /35, i 22 2R SR pe k& LA
AR SEAE B ARIT VE AR HETR YT O 48 K i HER2 FH
P GC B & 1 OS ZEK 2| 16 1~ H , ORR £ 47% /A=
AR T Y KM 2 R AP TEREI GC R
(1) 5% 25 %, Z 5% T 4f O 7R 5L T8 17) HER2 0937 7
Zo AWFFEHGEE, f 22k BT nT LU HER2 47 5
P T 4 RN 225, 38 i Jigd PD-L1 &3k, 5t PD-1 $itiA A
Wy il Z 2R BT 9 T 40 L RR S M i, #8 W) HER2
Ik & PD-1/PD-L1 HL K FE 1R 97 e W GC h B A3 ml 47

PE . HER2 G 411k FHE Bl 35 98 ' I A 2% 22 BH 1 1
GC/GEJC . Rig PD-L1 (K16 I , #3532 0
A 2R 550 (200 mg) | #h Z 2Rk BT (8 mg/kg, 1 far 71
5 ek 6 mg/kg) R HHE (850 mg/m®, 3 w) Fl TP
FIEA(130 mg/m®,3 w, H 2 J& 455 1 8 A 3R Y7, ORR
53 87%, AL PFS N 11.3 4 H ,20% I 5 5 &
P M = A B I W (immune-related Adverse Event,
irAE) o F Tz an W 0F o8 19 45 R I K i 56
KEYNOTE-811 & 28 JF & , W48 Eb 55 Mt 1R ) 2 B b+
Hh 2 Bk S PTBE A AR ETR YT (standard of care, SOC)1k
¥7 5 il 2 Bk PA BT A SOC b7 X HER-2'GC (L 3# 1Y
AR A, T A A 2 AR
3.2 B4 VEGR LA

1% N B2 A K A F 52 4 2 (vascular endothelial
growth factor, VEGF) - Ifil " W 1z 4E K [ 1 52 14 2
(vascular endothelial growth factor receptor 2,
VEGFR2) #ill i B0 5 S e 30 il A5 AH G . VEGF-
VEGFR2 1 ¥ W v 75 3 Bb 8 A OC B W 40 i
(tumor-associated macrophages, TAMSs) . ‘5 & & & 1)
F ] 20 ff9 (myeloid-derived suppressor, MDSCs) il
FPE T 40 (Tregs) B SR AR , - REFM I T Ik L2 40 L 1 1
%, XSO R AT DA i A8 A maRi % . BT, —
SOl IR I E AR T, ARSI A e iRy T ANt i
AR TEMI GC/GEIC B i s e bk

EPOC1706" B /& — I i A1 BR B4  HRr
JE (Lenvatinib) {F b —&k 5 —£&3A57 M GC 1R AT
¥, 329 42 e A, B H DIRG AR E 20 mg, 45 3
F Ik B A R R BT 200 mg, BB HEE ,
ME L2 A2 1Y B EIAE . 20 44 H 3k B K ULZR i
(ORR:69%, 95% CI 49~85) , ¥4 i} 2 & T BAZGIAYT 1Y
H % ORR{H . 3 %% TRAEs K 4= % H 48%, JC 4 %
TRAEs % 4 . PD-L1 CPS>1 41 (84% vs 40%) FlI
TMB-H (82% vs 40%) 21 f& 35 1Y) ORR 43 i) ik 3 /& T
CPS<I 411 TMB-L 41 /&, CPS=>10 (1Y i35 ORR |
53] T 100%, PDL1 CPS>1 % (9.1 vs 5.9 H )
¥ PFS Lt CPS<1 [ 3 & 4E K, {H TMB-H (9.8 vs
9.5 H) B B PFS 5 TMB-L % T i 3525 5.

I bilfi Ki{ 5% REGONIVO™ 2R T g4 sl Ju Fi] H
BBk A i % 3FEJe (Regorafenib) A7 M GC 545 5
FE 2 R R R 2 46 2% . BFRAS R R B eIk
JE (80 mg) A GBI HI BT (3 mg/kg) & 454t , 3
4L I TRAEs 48K 27%, 1EZRIEIAIT T .,254
BE T 114 GC BE RIS, 57 PFS 0 5.6 1
AL, 0S i 123 40H 1 FAEFR K S553%. 5
EPOC1706 45 5 A1— %, CPS>1 (1 %4 ORR .5
T CPS<1 14 1 & (60% vs 35.7%) ,{H TMB-H 2H & %
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ORR 5 TMB-L A 225K (50% vs 44.4%)

Ib I R 1L 36 NCT02572687 34t T PD-L1 #it
TR R PR BT ER 5 5L M BT E NSCLC . G/GET M
HCC A M. 7629 4 A4 GC/GEIC %,
ORR 4 21%, PDLI1 {5 2 ik 4 1) 8 35 ORR (36% vs
0%) , H1{i PFS(5.5 vs 1.5~ 1) St 0S(14.8 vs 5.5
ASH ) T PDL R R A4 .

< Fi A ER BT (camrelizumab, SHR-1210) J&—Ff
PD-1 ik, 78 — W1 R 3058 NCT03472365 H1°Y | %
$4 32 1206 9T 1Y) HER2- 19 I 1 55 8% #7 G/GEJC B3
S SHR-1210(200 mg,d1) , REHAE(1 000 mg/m?,
bid,d1-14) , BIPFI4A (130 mg/m?,d1) AT, 21 KN 1
G ¥R, a6 D96 25 SR )5 B 3 J8 45 T SHR-1210
200 mg Jil A5 JE (375 mg, qd) 1 28 5 I 1 Jie AN
Al 52 1Y BE @R o B3 ORR i 44%, DCR
76.7%,21% R 55 K2 3 2 49 TRAESs.

3.3 BEACTLA-4 %3

41 B 75 PR T 9k B R 41 B AH OC B 1 4 (cytotoxic
T lymphocyte antign 4, CTLA-4) i /& 45 7] fig BH Wr 5
S U R R AE 5, AT 5 B0 9] GC/GEIC |5 1Y
TGk . $T CTLA-4 BX 4 PD-1/PD-L1 #5574
ST RE S AR U RIVE A .

TR Tb/TEIG ARSI (n=113)2 lRE 2
WATRYT JEAREABT B P A BT (tremelimumab) 124
BT, ISR ZRIT AR SR BEA N A, RE
ORR(7.4% vs 0% vs 8.3%)fR{X, ORR fl PFS & A

4 PD-1/PD-L1 57 B9 il 4 F

H AT, I ARG 0 25 S B oR 76 GC BB BR T
PD-L1 # 3k /K F 4 2 Ah , 83 58 745 47 fif = (tumor
mutation burden high, TMB-H) . i 0 2 AN 52 & 1 &
(microsatellite instability high, MSI-H) . f7 7 DNA 4
fit & 42 5l ¢ (mismatch repair defects, dIMMR ) %543
FEAE AT DL PD/PDL B M 76 i ] GC/GEIC f3
HA A 5
4.1 AP9E = % 7 47 (tumor mutation burden, TMB)

F£ NCT02915432 IIfii PRI v, 284 5 5 1] BT
BRI IR, TMB-H 41 (n=12) i L ¥ % [k TMB-L
ZH (n=42) ¥ % (ORR: 33.3% vs 7.1%) , FF {37 OS . %
SE K (14.6 vs 4.0~ H , HR=0.48) ., L4k, A1 %f F
TMB-L 4 H PDL1 BIPE) £ , TMB-H 5 PDL1 FH#:
BB 2 R Hi R BT PR 25 3R 97 J5 ORR (33.3 s
3.0%) .0S(12.1 vs 41> H ) &t PFS(2.7 vs 1.9 H ) ¥
3 T 8 TMB % 5 I 2 A Bk §T PD1/PDLI
TRIT I TS b5

25 AR B AR BT S B U R BB IR YT I R 1
A AT LA (37.0% ) FiEE 4P (3/4 9 TRAESs: 17%)
55 2 BRAE A G M DA 2 o o R g% R T
A2 PDL1 iR FI TMB U520 . 5T Rl iRl 1 82
CtDNA (71 25 i 788 41 il DNA) (1) 748 55 25 a7 J5 PR 4 2%
(variant allele frequencies, VAF) , 27697 )5 , PR SR & 1)
VAF 8 E A% 1697 9 J8J5 , VAF FEARAY & H 7 PFS
(5.4vs 1.9 H)MOS(13.8 vs 82 A B B EFHHEK:
WESE 83 ctDNA-VAF 48 46 AT LI A il R 3K 25 1 - 1]
Bhro TR, Z R g8 0 2 T — BAF IFN-y R #2358 2R
B ARSI A MR R G IR Z 25
CheckMate-032"* 2 % v, 1 BA #1] #% 32 NIVO3
(AN JC BT 3 mg/kg) FRZGIRYT, I3 41 2 BAFI 43 5
%52 NIVO1+IPI3 (4 XA JE Bt 1 mg/kg+ DT FRLAT
3 mg/kg) I NIVO3+IPI1 (40 2 F] JC HR 4T 3 mg/kg+H7+
VEEHE 1 mg/kg)VRYT . 6IT)E .3 4B E Y ORR 4
B A 12% . 24% . 18%, 1 4F TG i & 2k R R 8% .
17% . 10% , 1 4F A 47560 39% . 35% . 24%, 3-4 ¢
TRAEs & 4R350 17% . 47% 27% . G RIFA
3% PD-L1 &35 F MST #5211
NIVO!1+IPI3 21 (4 (8 3 32 4 B sy, {H Al A il 5 5
EOR BN, NIVO3+IPI1 41 F NIVO3 41 35 116 IR
% 15 R RIE AL, 7R B AR DG B 7] ]
REAS 2 LA 34T PD-1 A 3 I o N 2. E A, 1)
GC I R0 S B S e L3R 1,

42 MSI5 dMMR

H A, be R 2R B B w o TR RE DI BR A9
MSI-H 5 dMMR # £ 45 i 9] GC 75 N /Y 55 1K 97 A8
HUOT, LESEREGY T AR 2R AT H T IMMR 52
IR BB 5 AT R, IR IR f0 55 GC/GRIC 78 N 1) 12 298
Filt, Hor 1% B9 GEIC F1EE 9% 1Y 15 98 & 4= IMMR .
IGIT IS L 53% (n=46) 1 B35 SIS SR = e, 21% (n=
8)F M iK% CR, KEYNOTE-158" 345 1 i 1 A
R APLAE MSI-H/AMMR FHE () 3R 45 B i B i
JYR0, M T GCHEN I 27 P . 1AYT IR ,ORR N
34.3% (95% CI 28.3%~40.8%) , 11 PFS & 4.1 > H
(95% CI 2.4~49 H ) ,H i OS I 23.51™H ,3-5%
TRAEs &4 %K 14.6%. 73 4h, 7E KEYNOTE-059*
R b, A % JE PD-L1 (1 £ ik /K F , MSI-H & #
(n=7) ) ORR: 57.1% vs 9% .CRR: 14.3% vs 2.4%.
DCR: 71.4% vs 22.5%, ¥ & 3% & F 9E MSI-H £ % .
A, PD-L1 BH: £ % 9 ORR A 22.7%, 7E1Z A 3]
S MSI-H B )5, PD-L 17 5 3% X i 18 1) 2k 24t 1
N T B E 133%. 5085 B — B, 7
KEYNOTE-061 Iffii PR 55 1, AN i PD-L1 P43 =i,
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#1 HGCRGEICREBTIERRIEHELE

g - 73 FEAC R A IT AR
Keynote-012M" I bl 39 ORR H22%
RAINBOW!' ™ 1 665 0S }9.61H
KEYNOTE-059"% 11 # 259 CR 4 2.3%,0RR 4 11.6%
KEYNOTE-061"* || E:E 592 OSH9.141H ,PFS W 1.54H
ATTRACTION-2""¥ I 44 493 0S }y5.26 1 H , 124 H 0S H26.2%
CheckMate-032"" I /111 160 0S 6.9 A ,PFS° N 1.4 H
NCT029154321"7 [/ 58 ORR 21.1%,DCR 4 39.7%
JAVELIN''® I b 150 ORR 4 6.7%,PFS /2.8 H ,0S A 114 H
JAVELIN Gastric 100" 1 3] 805 0S #1044 H
KEYNOTE-062'% || :E 763 OS M 12.540H ,121 A0S 1 52.9%
CheckMate 649'%' || E:E 2 687 OS A 13.84H
ATTRACTION-4* I 40 ORR % 65.8% ,DCR 4 84.2%,PFS 4 9.71~ H
KEYNOTE-811%% 11313 264 ORR 7 74.4%,DOR 4 10.8 1~ H
KEYNOTE-859"* I 44 RPEH EN iy
EPOC1706"% IR 29 ORR #7 69%
REGONIVO™’ [ bl 50 ORR /7 44%,PFS }y 5.6 7 H
KELLY RIJ et al"® I b/113A 113 PFS /1.8 H
KEYNOTE-158" 1 #1 24 OS M A:iA% ,PFS I 114-H

MR 2R B4 6T MSI-H (1) G/GEJ i J8 35 1R 97 RUCR
W (HR=0.42, 95% CI10.13~1.31),
4.3 EB % (Epstein-Barr virus, EBV ) & 4

A5 RIES  EBV 9% B¢ 4L 5 PD-1/PD-L1 iy
ST RO G . 5 TR AT B X 21 K13 (the cancer genome
atlas, TCGA) ¥4 19 /341 o , — 41 EBV BHE Y GC
A ELA T ICTs 1697 U 73 FHRAE , 76X R R 1Y)
SR LA 2Urb A W 00 R PN R R s A R JF HL
# £ A PD-L1 Fl PD-L2 4 i & R 9 4 38 . — T
LT T 61 W5E RS 1 GC B B9 4 UG B b i
FE A (circulating tumor DNA, ctDNA ) [ 5T 45 1E , (&
B2 AR ER B HTIR T VR A R RBORYT L EBY R
B ORRIEF] T 100%. 7E NCT0291543217Ilf5 R
I, A 461 5 EBV & HI50>100, 2845 35 3 1) 2
PRI, 1 B8 E] PR, 2 6 SD, 1 4] PD, H. /b PR £
H IR 1200 PD-L1 FHME . S5 A WFoe4faE > 78
EBV FHM: B # s 4140, PD-L1 B 35K 3 & .
{H EBV 5 PD-L1 i # 1k & PD-1 BAHLIA YT RE R 2 (6]
K FR T L 2 I IR SE
4.4 F#F-y(interferon-y, IFN-y) 9 & ik /K -F

T AL B T 4 B A SR % 405 48 il (nature Killing
cells, NK) 41l it 7= 4= £ IFN-y 1 L B 4% | PD-L1 f4
FEIR IE T LAFE S5 IR 2 10 v A e A e
T 40 0 A0 34 58 AR i = A — S L. T A i = 1

Jib 968 &k 78 8 IFN-y SR . F 538 36 T KEYNOTE-
012" [t , 70T T GC FB 3 11 TFN-y AH & 3 [l 58
ik, 25 5% g 7 FLBH M B0 {E (positive predictive value,
PPV) F {4 L {E (negative predictive value, NPV)
53500 45% F1192% , 2% B IFN-y #5635 bR e A 1R
o 4 G (L, T DA o L o E 0 R R 4 = A

THFI R PTG R 2B
45 HHRE

BEAb, b Je v ) G S5 Tl PR 45 A 2 DR e E TR T
(Y B T 53 . SCHR[43 1R W], GC R ih 4 1)
CD3 4l .CDS 4 s . CD66B ™45 4 ifd (1) 12 11 E 1% T )
ST AR 4R o TEINIE S BE IR IT IR, CD4'FOXP3'T
4f it K CDS8™T 2t Jfd J2 fith 98 il i 11 i 22 R 3% 5 A o 4
KB, R CD4 FOXP3 T 40 it &2 CD8*T 4 Jifd 1ty 34
i, B A AR A AR oA SRR iR R AL TIRYT
WA s WIS AR A S AR BB GC 43k g2 TR
GEE T g TS GC Y 7% 2247, IR a4 rp ]
U, PD-L1°/CD8'T 21 i, 3 Ff i 9o Jig 30 113 A ot 1) e 928
W3R e 7, W N AE A% A PD-1/PD-L1 AR 167
Wik . BRI EI T A3 GCAHLIN =
UMk LSS50 B P R PR B A TS R4 i S
b, S W e O 45 P g S s T fig R4, B AR
R IEIR T S TR AE AT RE . LR, bR A2
I 20 B Ak T4 SRR AS REAS J /i 10 47T B3 1% 1 A 4



1046

Hh [ iR AR DR T Ak 3, 2021, 28(10)

PEIRIT 3R 25 o

WFSE S50 T AGC 3 AR B4 FRIE R gl
BRI TR /TR R o SIATHR R LS — 2
Hi, AMMR H % (75% vs 13%) 18 20 ifg PD-L1° H
#H (57% vs 13%) [)) ORR 435Il . 3 & F pMMR Fl fi
JEANMI PDL1-FR K . BLAk, 153146 H PIK3CA (44%
vs 14% ) 578 f 5 1) ORR {3 5 T PIK3CA i A= U 1)
B TS —TG RIS S50, 113 24320 A 2
20 KRAS 28748 (&, 248 B AR A 0 B M P R Bt
AT IE 1353 T PD. PD-1/PD-L1 $ijI#1) n] RE X} 2k
SRR BB YT R AT (AT 5 B8 2 IR S

5 & &

Bifi 5 Bt PD-1 497 GC/GEIC 1 Ifi R AT 7% i > ik
% Hoaz S A SO B AR B T4 IE S, I A AL
FE A AN R /N (T 52 1 0 A AR a5 (E 7 e 4
GC/GEICIRYT i E R, R il 5 H A iR Y7 7 i 1)
55 AR — L R R . b, PD-1/PD-L1RYT ]
RETERE 2 FARIE M0 GC /BB TP A 3L, s B0
LI 5E 2K 3-8 MBI 3T PD-1/PD-L1 J& 77 i F bR
AW, DI 38 2o 0 i £8 A 1F— 25 4 & T PD-1/PD-L1
BT TEM Y] GC/GEIC S8 F Y32 25 %6, PD-1/PD-L1
() VAT A SETE M GC/GEIC A YT vh & 45 1ok
AR EAIEH

(& % x #k]

[1] BRAY F, FERLAY J, SOERJOMATARAM I, et al. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J]. CA
Cancer J Clin, 2018, 68(6): 394-424. DOI: 10.3322/caac.21492.

[2] KIM S M, PARK S H. Chemotherapy beyond second-line in
advanced gastric cancer [J]. World J Gastroenterol, 2015, 21(29):
8811-8816. DOI: 10.3748/wjg.v21.i29.8811.

[3] CHAN W L, YUEN K K, SIU S W, et al. Third-line systemic
treatment versus best supportive care for advanced/metastatic
gastric cancer: a systematic review and meta-analysis [J]. Crit
Rev Oncol Hematol, 2017, 116(1): 68-81. DOI: 10.1016/j.
critrevonc.2017.05.002.

[4] SUN J, ZHENG Y, MAMUN M, et al. Research progress of
PD-1/PD-L1 immunotherapy in gastrointestinal tumors [J].
Biomed Pharmacother, 2020, 129: 110504. DOI: 10.1016/j.
biopha.2020.110504.

[5] ZAYAC A, ALMHANNA K. Esophageal, gastric cancer and
immunotherapy: small steps in the right direction? [J]. Transl
Gastroenterol Hepatol, 2020, 5: 9. DOI: 10.21037/tgh.2019.09.05.

[6] ALSINA M, MOEHLER M, HIERRO C, et al. Immunotherapy
for gastric cancer: a focus on immune checkpoints [J]. Target
Oncol, 2016, 11(4): 469-477. DOI: 10.1007/s11523-016-0421-1.

[7] ANDREWS L P, YANO H, VIGNALI D A A. Inhibitory
receptors and ligands beyond PD-1, PD-L1 and CTLA-4:

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

breakthroughs or backups[J]. Nat Immunol, 2019. 20(11): 1425-
1434. DOI: 10.1038/s41590-019-0512-0.

ABDEL-RAHMAN O. Immune checkpoints aberrations and
gastric cancer; assessment of prognostic value and evaluation of
therapeutic potentials [J]. Crit Rev Oncol Hematol, 2016, 97:
65-71. DOI: 10.1016/j.critrevonc.2015.08.015.

XING X, GUO J, DING G, et al. Analysis of PD1, PDL1, PDL2
expression and T cells infiltration in 1014 gastric cancer patients
[J/OL]. Oncoimmunology, 2018, 7(3): e1356144[2021-03-10].
https://pubmed. ncbi. nlm. nih. gov/29399387/. DOI: 10.1080/
2162402X.2017.1356144.

PATNAIK A, KANG S P, RASCO D, et al. Phase I study of
pembrolizumab (MK-3475; Anti-PD-1 Monoclonal Antibody) in
patients with advanced solid tumors[J]. Clin Cancer Res, 2015, 21
(19): 4286-4293. DOI: 10.1158/1078-0432.CCR-14-2607.
MUROK,CHUNGHC,SHANKARANYV,etal. Pembrolizumab for
patients with PD-L1-positive advanced gastric cancer (KEYNOTE-
012): a multicenter, open-label, phase 1b trial [J]. Lancet Oncol,
2016,17(6):717-726.DOI1:10.1016/S1470-2045(16)00175-3.
WILKE H, MURO K, VANCUTSEM E, et al. Ramucirumab
plus paclitaxel versus placebo plus paclitaxel in patients with
previously treated advanced gastric or gastro-esophageal junction
adenocarcinoma (RAINBOW): a double-blind,
phase 3 trial [J]. Lancet Oncol, 2014, 15(11): 1224-1235. DOI:
10.1016/S1470-2045(14)70420-6.

BANG Y J, KANG Y K, CATENACCI DV, et al. Pembrolizumab

alone or in combination with chemotherapy as first-line therapy

randomized

for patients with advanced gastric or gastroesophageal junction
adenocarcinoma: results from the phase II nonrandomized
KEYNOTE-059 study [J]. Gastric Cancer, 2019, 22(4): 828-837.
DOI: 10.1007/s10120-018-00909-5.

SHITARA K, OZGUROGLU M, BANG Y J, et al. Pembrolizumab
versus paclitaxel for previously treated, advanced gastric or
(KEYNOTE-061): a
randomized, open-label, controlled, phase 3 trial [J]. Lancet,
2018, 392: 123-133. DOI: 10.1016/S0140-6736(18)31257-1.
KANG Y K, BOKU N, SATOH T, et al. Nivolumab in patients

gastro-esophageal  junction  cancer

with advanced gastric or gastro-esophageal junction cancer
refractory to, or intolerant of, at least two previous chemotherapy
regimens (ONO-4538-12, ATTRACTION-2): a randomized,
double-blind, placebo-controlled, phase 3 trial[J]. Lancet, 2017,
390: 2461-2471. DOI: 10.1016/S0140-6736(17)31827-5.
JANJIGIAN Y Y, BENDELL J, CALVO E, et al. CheckMate-032
study: efficacy and safety of nivolumab and nivolumab plus
ipilimumab in patients with metastatic esophagogastric cancer
[J]. J Clin Oncol, 2018, 36(28): 2836-2844. DOI: 10.1200/
JCO.2017.76.6212.

LIUK, SUN E, LEI M, et al. BCG-induced formation of neutrophil
extracellular traps play an important role in bladder cancer
treatment [J]. Clin Immunol, 2019, 201: 4-14. DOI: 10.1016/j.
¢clim.2019.02.005.

DOI T, IWASA S, MURO K, et al. Phase 1 trial of avelumab
(anti-PD-L1) in Japanese patients with advanced solid tumors,
including dose expansion in patients with gastric or
gastroesophageal junction cancer: the JAVELIN Solid Tumor
JPN trial [J]. Gastric Cancer, 2019, 22(4): 817-827. DOI:

10.1007/s10120-018-0903-1.



I, 55 . WY D

o B RS THE R S pEif 7 IR Rt i

=

1047

[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

BANG Y J, RUIZ E Y, VANCUTSEM E, et al. Phase III,
randomized trial of avelumab versus physician's choice of
chemotherapy as third-line treatment of patients with advanced
gastric or gastro-esophageal junction cancer: primary analysis of
JAVELIN Gastric 300 [J]. Ann Oncol, 2018, 29(10): 2052-2060.
DOI: 10.1093/annonc/mdy264.

MOEHLER M, RYU M H, DVORKIN M, et al. Maintenance
avelumab versus continuation of first-line chemotherapy in
gastric cancer: JAVELIN Gastric 100 study design [J]. Future
Oncol, 2019, 15(6): 567-577. DOI: 10.2217/fon-2018-0668.
MAHONEY K M, RENNERT P D, FREEMAN G J. Combination
cancer immunotherapy and new immunomodulatory targets [J].
NatRev Drug Discov, 2015, 14(8): 561-84. DOI: 10.1038/nrd4591.
SHITARA K, VAN CUTSEM E, BANG Y J, et al. Efficacy and
safety of pembrolizumab or pembrolizumab plus chemotherapy
vs chemotherapy alone for patients with first-line, advanced
gastric cancer: the KEYNOTE-062 phase 3 randomized clinical
trial[J]. JAMA Oncol, 2020, 6(10): 1571-1580. DOI: 10.1001/
jamaoncol.2020.3370.

JANJIGIAN Y Y, SHITARA K, MOEHLER M, et al. First-line
nivolumab plus chemotherapy versus chemotherapy alone for
advanced gastric, gastro-esophageal junction, and esophageal
adenocarcinoma (Checkmate 649): a randomized, open-label,
phase 3 trial [J]. Lancet, 2021, 398: 27-40. DOIL: 10.1016/
S0140-6736(21)00797-2.

BOKU N, RYU M H, KATO K, et al. Safety and efficacy of
nivolumab in combination with S-1/capecitabine plus oxaliplatin
in patients with previously untreated, unrespectable, advanced, or
recurrent  gastric/gastroesophageal interim
results of a randomized, phase II trial (ATTRACTION-4)[J]. Ann
Oncol, 2019, 30(2): 250-258. DOI: 10.1093/annonc/mdy540.
BANG Y J, VANCUTSEM E, FEYEREISLOVA A, et al.
with

junction  cancer:

Trastuzumab in combination chemotherapy versus
chemotherapy alone for treatment of HER2-positive advanced
gastric or gastro-esophageal junction cancer (ToGA): a phase 3,
open-label, randomized controlled trial [J]. Lancet, 2010, 376:
687-697. DOI: 10.1016/S0140-6736(10)61121-X.

JANJIGIAN Y Y, MARON S B, CHATILA W K, et al. First-line
pembrolizumab and trastuzumab in HER2-positive esophageal,
gastric, or gastro-esophageal junction cancer: an open-label,
single-arm, phase 2 trial [J]. Lancet Oncol, 2020, 21(6): 821-831.
DOI: 10.1016/S1470-2045(20)30169-8.

VORON T, MARCHETEAU E, PERNOT 8, et al. Control of the
immune response by pro-antigenic factors [J]. Front Oncol, 2014,
4:70. DOI: 10.3389/fonc.2014.00070.

KAWAZOE A, FUKUOKA S, NAKAMURA'Y, et al. Lenvatinib
plus pembrolizumab in patients with advanced gastric cancer in
the first-line or second-line setting (EPOC1706): an open-label,
single-arm, phase 2 trial [J]. Lancet Oncol, 2020, 21(8):
1057-1065. DOI: 10.1016/S1470-2045(20)30271-0.

FUKUOKA S, HARA H, TAKAHASHI N, et al. Regorafenib
plus nivolumab in patients with advanced gastric or colorectal
cancer: an open-label, dose-escalation, and dose-expansion phase
Ib trial (REGONIVO, EPOC1603) [J]. J Clin Oncol, 2020, 38
(18):2053-2061. DOI: 10.1200/JC0O.19.03296.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

BANG Y J, GOLAN T, DAHAN L, et al. Ramucirumab and
durvalumab for previously treated, advanced non-small-cell lung
cancer, gastric/gastro-esophageal junction adenocarcinoma, or
hepatocellular carcinoma: an open-label, phase Ia/b study (JVDJ)
[J]. Eur J Cancer, 2020, 137: 272-284. DOI: 10.1016/j.
€jca.2020.06.007.

PENG Z, WEI J, WANG F, et al. Camrelizumab combined with
chemotherapy followed by camrelizumab plus apatinib as first-line
therapy for advanced gastric or gastroesophageal junction
adenocarcinoma [J]. Clin Cancer Res, 2021, 27(11): 3069-3078.
DOL: 10.1158/1078-0432.CCR-20-4691.

KELLY R J, LEE J, BANG Y J, et al. Safety and efficacy of
durvalumab and tremelimumab alone or in combination in
patients with advanced gastric and gastroesophageal junction
adenocarcinoma [J]. Clin Cancer Res, 2020, 26(4): 846-854.
DOI: 10.1158/1078-0432.CCR-19-2443.

CHUNG H C, BANG Y J, C S F, et al. First-line pembrolizumab/
placebo plus trastuzumab and chemotherapy in HER2-positive
advanced gastric cancer: KEYNOTE-811 [J]. Future Oncol,
2021, 17(5): 491-501. DOI: 10.2217/fon-2020-0737.
TABERNERO J, BANG Y J, VANCUTSEM E,
KEYNOTE-859: a phase III

et al.
study of pembrolizumab
plus  chemotherapy in
adenocarcinoma [J]. Future Oncol, 2021, 17(22): 2847-2855.
DOI: 10.2217/fon-2021-0176.

MARABELLE A, LE D T, ASCIERTO P A, et al. Efficacy of

gastric/gastroesophageal  junction

pembrolizumab in patients with no colorectal high microsatellite
instability/mismatch repair-deficient cancer: results from the
phase II KEYNOTE-158 study [J]. J Clin Oncol, 2020, 38(1):
1-10. DOI: 10.1200/JC0.19.02105.

DIAZ L A, JR, LE D T. PD-1 blockade in tumors with
mismatch-repair deficiency [J]. N Engl J Med, 2015, 373(20):
1979. DOI: 10.1056/NEJMc1510353.

LE D T, DURHAM J N, SMITH K N, et al. Mismatch repair
deficiency predicts response of solid tumors to PD-1 blockade
[J]. Science, 2017, 357: 409-413. DOI: 10.1126/science.aan6733.

FUCHS C S, DOI T, JANG R W, et al. Safety and efficacy of
pembrolizumab monotherapy in patients with previously treated
advanced gastric and gastroesophageal junction cancer: phase 2
clinical KEYNOTE-059 trial[J]. JAMA Oncol, 2018, 4(5):
¢180013. DOI: 10.1001/jamaoncol.2018.0013.

ADAM J, BASS. Comprehensive molecular characterization of
gastric adenocarcinoma [J]. Nature, 2014, 513: 202-209. DOI:
10.1038/nature13480.

KIM S T, CRISTESCU R, BASS A J, et al. Comprehensive
molecular characterization of clinical responses to PD-1
inhibition in metastatic gastric cancer [J]. Nat Med, 2018, 24(9):
1449-1458. DOI: 10.1038/s41591-018-0101-z.

DERKS S, LIAO X, CHIARAVALLI A M, et al. Abundant
PD-L1 expression in Epstein-Barr Virus-infected gastric cancers
[J]. Oncotarget, 2016, 7(22): 32925-32932. DOI: 10.18632/
oncotarget.9076.

AYERS M, LUNCEFORD J, NEBOZHYN M, et al
IFN-gamma-related mRNA profile predicts clinical response to

PD-1 blockade [J]. J Clin Invest, 2017, 127(8): 2930-2940. DOIL:



1048

Hh [ iR AR DR T Ak 3, 2021, 28(10)

[43]

[44]

[45]

10.1172/JCI91190.

JIANG Y, XIE J, HUANG W, et al. Tumor immune
microenvironment and chemo sensitivity signature for predicting
response to chemotherapy in gastric cancer [J]. Cancer Immunol
Res, 2019, 7(12): 2065-2073. DOI: 10.1158/2326-6066. CIR-
19-0311.

WANG M, HUANG Y K, KONG J C, et al. High-dimensional
analyses reveal a distinct role of T-cell subsets in the immune
[JJOL]. Clin Transl
Immunology, 2020, 9(5): el127[2021-03-10]. https://pubmed.
ncbi.nlm.nih.gov/32377339/. DOL: 10.1002/cti2.1127.

VALENTINI A M, DI PINTO F, COLETTA S, et al. Tumor

microenvironment of gastric cancer

microenvironment immune types in gastric cancer are associated
with mismatch repair however, not HER2 status [J]. Oncol Lett,

2019, 18(2): 1775-1785. DOI: 10.3892/01.2019.10513.

[46]

[47]

(48]

(KFs B H#]
(A3 4wiE]

MORI T, TANAKA H, SUZUKI S, et al. Tertiary lymphoid
structures show infiltration of effective tumor-resident T cells in
gastric cancer [J]. Cancer Sci, 2021, 112(5): 1746-1757. DOI:
10.1111/cas.14888.

SHIELDS C W T, EVANS M A, WANG L L, et al. Cellular
backpacks for macrophage immunotherapy [J]. Sci Adv, 2020,
6(18): eaaz6579. DOI: 10.1126/sciadv.aaz6579.

MISHIMA S, KAWAZOE A, NAKAMURA Y, et al. Clinic
pathological and molecular features of responders to
nivolumab for patients with advanced gastric cancer [J]. J
Immunother Cancer, 2019, 7(1): 24. DOIL: 10.1186/s40425-

019-0514-3.

2021-02-01
#ift

[fEEBH#I] 2021-07-02



