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INTRODUCTION

Immune checkpoint inhibition has been established as a new treatment option for various types
of carcinoma, and many clinical trials are being actively conducted as a treatment for advanced
or metastatic gastric cancer, either as a monotherapy with an immune checkpoint inhibitor
or as a combination therapy with standard chemotherapy. In the CheckMate-649 clinical trial
to confirm the efficacy of the combination of nivolumab and chemotherapy (FP) in advanced
gastric cancer and gastroesophageal junction cancer, nivolumab group showed improvement in
overall survival in programmed death ligand 1-positive cancer patients compared with placebo
group. Also, the combination therapy of pembrolizumab, trastuzumab and chemotherapy (FP)
in first-line treatment was tested through the KEYNOTE-811 trial. The pembrolizumab group
showed 22.7% of improvement in objective response rate compared with placebo group. Ac-
cordingly, the combination of nivolumab/pembrolizumab with standard chemotherapy was ap-
proved for the first-line treatment. In KEYNOTE-059 trials for patients with progressive disease
after at least two lines of chemotherapy, pembrolizumab monotherapy showed improvement
in objective response rate and overall survival, and the use of pembrolizumab was approved for
the third-line or more treatment. In this article, we review the result of clinical trials related to
immune checkpoint inhibitors that have been recently introduced in the treatment of gastric
cancer.
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2] B4 A% (mismatch repair deficient, IMMR)& 1}
= X184, Fold Aol 95808 ARG 5)71E
o] 91, YEFT2 AP T= Fold 94, 4=
AEE ALY 14 LA EEA EF2Tu|dA 2
W 71 sketa ko] H8 Qo ® 7R glow,
3L o3 F 7HA] 0|49l FetEteta o AdstA
U JgE JAY B AT HdF A9 A8 &
SQ¥ o= ARG 5i7tE o] Qi

HAHZAAA 7L &Gtz STAEZ D HIAE
B4 $8A2E programmed cell death 1 (PD-1),
programmed cell death ligand 1 (PD-L1), cytotoxic
T-lymphocyte antigen 4 (CTLA-4) 5°] thHFig. 1).
Zr-gske #38 $EA0 wet ABEAAAE 250t
of ¥ HANE(T-A2)9] 774 E&A? PD-1°] &
451+ §-PD-1 FA(anti-PD-1 antibody)® HEF
T(nivolumab), BB E2]FH(pembrolizumab), =
2= (dostarlimab), A2 & (sintilimab), E|lAH

F(tislelizumab), HE]F2H(retifanlimab), 12
1 LAG-3¢} PD-1<& BA°] #F O = o= HEZH
(tebotelimab)o] A3, FIFAE Ex FLAAIAEZ]
#7 £8A%1 PD-L19]| &-&sk= &-PD-L1 @A|(anti-
PD-L1 antibody)2+ o}e|& 2|5 % (atezolizumab), °F
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Fig. 1. Immune checkpoint inhibitors, anti-CTLA-4, anti-PD-1,
and anti-PD-L1 inhibit the CTLA-4/B7 and PD-1/PD-L1 interac-
tions, which block inhibitory signal to T-cell and restore T-cell
anti-tumor activity. CTLA-4, cytotoxic T-lymphocyte antigen 4;
MHC, major histocompatibility complex; PD-1, programmed cell
death 1; PD-L1, programmed cell death ligand 1; TCR, T cell re-
ceptor.
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H 2w avelumab), 181 HEFEH(durvalumab)o] 9}
o T-AlZ9] & o #£3] #8410 CTLA-40] 283
£ -CTLA-4 FA|(anti-CTLA-4 antibody)Z% o]F

FH(ipilimumab)°e] tHTable 1).

234 = Hold 9 AOIA = human epider-
mal growth factor receptor 2 (HER2) Z&do| 15-
20% =9 SAollA] o] Hrk HER2 ¥4 $F= 7t
7l SAof| A= 12 A 5ol 458 HER2 84 4155 &
H5l7] Yol B A 2AQ EtAEF W (trastuzumab)S
g5t o] @A A 5E FHE ] ik wEhA, A
A NS FAE o= sk A A o]Qoe 2H 2,
3% YA RNM= HER2 ¥ BAE HIFCRE sto] 1
2 Azo|A BB EFY, YEFY, 181 ojF 7Y
o= ETAaRvU FAsA ALt HEske Aol bt
et o] & 270 tigt A7t @A 28 Foloh
E3 w2 9] 9 AL 13 A& ol AW AP
ARt Eoll wet 2, 3% o] X mollA HATEAA
A2l o] s E A7 X3P = 3L Q)

o] A= EAZIA AYolA AF=HIAY 1Y
2 AJAIE F 34 Aol disf =2 a1&sto] B
(Table 2), 973 RIBZAAA7F =dEol| w=t H3}t
2 A2 5 Ao bis] v]g] gotr 12} qhr}

MAIN SUBJECTS
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et Seltere] 99k 59 AR 689% R G
9] 22} 33.1%9 20.7%1 18] &t} ol W7} 7k 9%

Table 1. Immune Checkpoint Inhibitors in Gastric Cancer

Target Drugs
PD-1 Nivolumab, pembrolizumab, dostarlimab, sintilimab,
tislelizumab, retifanlimab, tebotelimab*
PD-L1 Atezolizumab, avelumab, durvalumab
CTLA-4  Ipilimumab

CTLA-4, cytotoxic T-lymphocyte antigen 4; PD-1, programmed
cell death 1; PD-L1, programmed cell death ligand 1. *Bispecific
antibody independently blocks both PD-1 and LAG-3 checkpoint
molecules.
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Table 2. Clinical Trials of Immune Checkpoint Inhibitors for Gastric Cancer

Trial Agents Phase Line Experimental arm Control arm
KEYNOTE-585 Pembrolizumab 1 Perioperative  Pembrolizumab + XP/FP//FLOT XP/FP/FLOT
MATTERHORN Durvalumab I  Adjuvant Durvalumab + FLOT FLOT
CheckMate-649 Nivolumab 111 Ist Nivolumab + XELOX/FOLFOX XELOX/FOLOX
ATTRACTION-04 Nivolumab 111 Ist Nivolumab + XELOX/SOX XELOX/SOX
JAVELIN Gastric 100 Avelumab 111 Ist Avelumab XELOX/FOLFOX/

BSC
ORIENT-16 Sintilimab 111 Ist Sintilimab + CapeOX CapeOX
RATIONALE-305 Tislelizumab 111 Ist Tislelizumab + CapeOX/FP CapeOX/FP
KEYNOTE-811 Pembrolizumab I 1st Pembrolizumab + Trastuzumab + Trastuzumab +
XELOX/FP XELOX/FP
INTEGA Nivolumab + 1I Ist Trastuzumab + Nivolumab + Ipilimumab -
Ipilimumab Trastuzumab + Nivolomab + FOLFOX
MAHOGANY Margetuximab 111 Ist Margetuximab + Retifanlimab Trastuzumab +
Margetuximab + Retifanlimab + XELOX/
XELOX/mFOLFOX6 mFOLFOX6
Margetuximab + Tebotelimab +
XELOX/mFOLFOX6
Margetuximab + XELOX/mFOLFOX6
KEYNOTE-061 Pembrolizumab I 2nd Pembrolizumab Paclitaxel
ATTRACTION-02 Nivolumab 111 3rd or later Nivolumab Placebo
JAVELIN Gastric 300  Avelumab 1 3rd Avelumab Irinotecan/Paclitaxel/
BCS

BCS, best supportive care; CapeOX, capecitabine + oxaliplatin; FLOT, 5-FU + leucovorin + oxaliplatin + docetaxel; FOLFOX, 5-FU +
leucovorin + oxaliplatin; FP, 5-FU + cisplatin; mFOLFOX6, 5-FU + leucovorin + oxaliplatin; SOX, S-1(Tegafur/gimeracil/oteracil potassium) +
oxaliplatin; XELOX, capecitabine + oxaliplatin; XP, capecitabine + cisplatin.

Ay, Iy A 5 XY BETHE QL o] Zpo]o o7t
T AL =7HEA SolA S EE 271919 HlEol
Zutol A AdiFos 2 AL gtolgrt E £ 9
A g olF AP Aol disiy= AL FAE Ash
HEJUARE Sk Zlo] gutFoly o]zt HE M52
A AT AA| 9] Fo] dfs] A7 13 Folot.
P& F HEAR dis) A5t = 34 AR
< A¥EH KEYNOTE-585%/3A1 87+ MATTEHORN
AAFAIFo] 9], KEYNOTE-585 A @AE 7]
_z_g] Bz 01—01-9_}-‘61- _Q_I:H(FP = Xp)u]-.g H]-_E_ _?_]_.x].%_,,].
HzgAsetA| g HEEYFHS BEste IS
H o2 H “JIE%E]—’F‘?JO] Hx2g0 ¥&go =
2t = F7HQ olHS AT oA olTH1]. MATTE-
HORN A RM = HqEE9a 71& HZ*&W‘?F"
&‘ﬂ«l W& aTE gsh] At dAder e F
ZA52 FLOT QH(FLOT: 5-fluorouracil, folinic
ac1d oxaliplatin, docetaxel)itZ = A3 ot
9 + FLOT 899 ¥8aWS ¥ A9 A7 4
A& v g o Fo|tH?2l.
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CheckMate-649 @FAIAA UEFH + o] T
T o UEFYT + A3t H(FOLFOX/XELOX) o &
AspetQ i 7H9] 375 Hlwshe QAR ] AIRES
tHEL. 1,58170] Zofgt o] AN UEST + &
d3etayio g A g2 SR} Fetdlestay vk vt
< S Bl oAM= UEST + FA3etay ol A
A ABE717A 13.87142 FAsIsta TS w2 3
A9 11.671€ 1t} 293519 21 (hazard ratio [HR]
0.80, p = 0.0002), PD-L1 combined positive score
(CPS) = 58 Hol= Ao M= AA| BE717HA
1447142 gt ayivre v 329 1117198

$-¥59THHR 0.71, p < 0001). =3k PD-L1 CPS >
5 AP TolA R -5 £ MSI-H) &
F= 7H AR A = AA| FE7]7HA4 HR 0.33 (95%
confidence interval [95% CI] 0.12-0.87)= ¥o] HY
TEAAA e} Fdeteta o] WEo| ©E G o5
o] t Zirt. FASFSHANAN 7} HEHA ¥l HYHZAHA
Azgt 49 UEFY + ojZFPeE Xg 2 &
2 Frsteta ol HlsiAE A PE717oA Het
o]& Ho|A] gekrHol

otxjo} B2+ t4F o2 gk ATTRACTION-04 U4HA|
AoA = AP E= ATt A SRl UEFH +
FA3IF A (SOX/CAPOX)E A% + FA3Ietai+
I Bk UEFY + Uit a o] HEare
528 PE7]7to] 1045042 FA3eA 59 8.34
NEol s SEstF o, AAPE7| A= 242
17.4571€ 9 17.15709 2 SAAQ] Z}o|& HolX|= &
ATHTI.

0]9] 12} HAYHEZ AW O] A5S H 5] AT 34 Al
Yoz FIFoA H3PE ORIENT-16 YA} RA-
TIONALE-305 4/JA1¥0°] ltt. ORIENT-16 ¥/3A|
oM JAPY AARE S 65082 tFoE 5]
gHtslslQ H(CapeOX)oll Al W (sintilimab)& HE
FoA P QA o5 FANGE, AA B2
oA A™elE + FAFAAES e AL AAYE
7170014 1527198 1ol gersistayure we 29
12.370€0] H]5] -L3stA 2 H(HR 0.766, p = 0.0090),
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PD-L1 CPS = 5 BAARS & 519S

A BE717HA 18.47ML=2 FAststayints vt
9] 12.971 43} v|wsto] AJE7]7ko] BS 2 ZpolE K
THHR 0.660, p = 0.0023) [8]. RATIONALE-305 9%
AN E 34 APH AEFs B Hold A4S
A5 oz sto] ® o2 WY JE AAAQ El&E
FH(tislelizumab)9] &5 s A Foltt. 99789
A7) A3tk ¥ (CapeOx E& FP) + Hl&E U
E= sty + fekto s F29] ujyEo] 3l
Y &7} AAAYLE7]7Ee] ZpolE Bkl 9low

A FGAE 2HE 75 FolH9l.
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slo] APA "RS-EOA 74.4% B 51.9%% % vrSE
oA 22.7%9] & EAHp = 0.00000). AEE
(complete response, CR), AHZdE(disease control
rate, DCR) ¥ A 2H7|7Hduration of response,
DOR)NAE 11.3% ™ 3.1%, 96.2% ™ 89.3% < 10.671
4 o 95MEE 77 B EFY HE8yTol 22 &
A3t m o] Hlo SLFZ BTt o] AFAIRY] 2
N2 EFARSY + ARt o| 7|E AR HEA R
o HEEFES HEol= o] ulFoA 52l v
=9l

o] 9] ¥ F21 24 UFAIF R INTEGA LAl
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EFd + I4sst e FH(FOLFOX)o| YEFHS Bast
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o|de|Fio] Hls] AA P2E&EE S} 70% W 57%)
1 238 PEL(RE 32 107712 9 3.2719)=2 &
ok HATH13] o] AtolA = Fasetayo] =g
2 o] FAustetaio] xEA &2 213} vl wst
o] § 43t ARHHS BAFYAY o] AIE HF
st7] feiA = 3 QHAE T F7HEQ A7 o 28
S},

9okt 9 2 YA HRo AdEol digt 12 &
FAZAA YEZT(CPS = 5)7 7|& FLststA| A<}
385l 80| ml=olA AME SR1Eo] 9lon, HER2
Fd BANA = 7€ EFARERT + FAIEra o
BEFUS HEoke 0] A SR1E 9] Stk

i o

21t gux|=2

12} gerstetad o|F Aw Z8¥3 PD-L1 CPS > 1
AN HEESFY 5oy o BEEgAS v
gF KEYNOTE-061 ¥AAIFoIA = AA BE717A
9.17H€ of 8.371€, 2183 X8 B&7|7oA 1.57
4 b 417142 7|& o2 gA FLsketA] s Hls)
71719 FAFE HolA= Eotgitt. Tk, AEFA1
A T o] iXehs Ao E FBEEFULA B
el ol vl 27] Abgo] © W& FAdol TEE
t}. o] AN E HBEeFHe] J&7|7+2 PD-L1
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CPS Aol vk el %At PD-L1 CPS = 10
ST A H B E S g2 gAY ¥ st
H AA FE717+2 10.470€ ° 8.0/ =, PD-L1 CPS
> 1 SHAE1A4 9] 9.171€E o 8.37lE ] H]s] HEEZ
S Fekto] £o U2 235 BoFYrH14l

o] 9] opHl£xto] 24 AFAIFR] RAPIIA 7]& &<
259t HE Q¥ oE A Folt}. o] A= XA 9
oA B 22 ISt F9] el BHEAIEY
(VEGF-EA 2 84|, ramucirumab)¥} o+Z2/etAd H-&
Q¥jo) opEERrS HEAo 2N dS 5 Qe FUHEY
o1& ERIstIA; Sz YIAIHLE o] AGAIE 2
I 7the]= FoltH15].

EgfaREyo]l 23E APX| 5] At HER2 &
d BAE UAFLE ot YRR Y Foltt. E
Aol xotd FAstetAE ol AW XPH A
oA FA|-2F= FSHAQ trastuzumab-deruxtecan
(antibody-drug conjugate, T-DXd)9] 85 I3}
= YAAI-EO] A, A 8 dELT B w5l
ATA v-3EA A= 51% o 14% (p < 0.001), 28|12
AR BE7I17A = 125719 ol 8.471€9E Kol =
ayoA L3E HPHHR 0.59, p = 0.01). o] 4+
Aol 235 v o R oAM= T-DXdE HER2E
HZAOZ b= 23 5| AHgshe AS 5, F
2o gdE%y} T-DXd, 121 Fgsleta yato] H|
i YA AlFgOoZ DESTINY-Gastric03 A EE 3
ot itk ® g AHAE U FA=Z uHASAH
(margetuximab)©] t}. 1/2b% AAIFoA FEE
393} HEoto] AR vh3E 18.48%, AW 2E&
53%, T2 7|7 2.73709, 223 AA| YE712F
12487M¥S Byom, T ey £ gHE
o 4 gAsteta o] ol tish 2/3% AlRolA &
5= &Rl FoltH16,171.

3zt 0|82 SAX|Z

12pe} 221 AR 7ol At Yt &) 270 et
UEFH 85 F7HE sl ATTRACTION-02 434
oA 4939 SRS e s A77F AP Y
EFHOR Au2 BA9 JA| AE7I72 526714
Z fore] 4147000 vl e 2HE 2o U2
(p <0.001), 1'd BEENNE UEFT A w2 19 4
EE2 26.2%E 91912 10.9%°] Hlsf S-LstArH18].
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HBZFL2 KEYNOTE-05990141 Zojx & 79
A7 Fof A Y3 FARE o2 AFH I
HBZgF92 PD-L1 ¥/J(CPS = 1) A4 PD-L1
24 Ao v|§ AFE wHENAE 15.5% W 6.4%,
A YE717o1M= 5.871E f 4.6719= K} gE
A= Bt} ¥HSAI&7]7HDOR) %3 PD-L1 44 &
Ao A= 16.3704=E PD-L1 4 9] 6.97140f H]
3 $-LotH19]. o] AFE HIFO R H|FoA 32} A
2o HB T Aol SUH A

JAVELIN Gastric 300 QA8 A4 9 3
£ 93t Al ¥4 2l 52 A opdRy Fojol gt
(A AE)S vk YA Eolt) 37199 &
Aol A AA 2717+ 4.6702 o 5.071€HR 1.1, p =
0.81)% FZ-8oA O}H“Eg}o] Z4 931 Ho| 9= A
o]Q] o /AR o] HS FHsHA = FE5HATH201.

HAUZAXMK|2| BHO|20FAH

A A =04 HER2 IPE o] EFARRFT A9
o2 utol eutAel AAY WABEAAANHE vfo]
QulAZA PD-L1 CPS, tumor mutational burden
(TMB), 12|12 MSI9] G&o] tish A5 1 Sl

Programmed cell death ligand-1

PD-L1 Sd=E AH3lsl7] 9] CPS H+E AHES
I QIth CPSe= #EE 4 AN ST A2 L g3 &
ANZ(EHZA, AR s T AZ F 7
2 e ¥ 1002 J3 A& o]2F 0 2+= 1004 o
o] 7Rs3HAINE 7H4 & A 1008 2.2 F o= o] 9jrt.
Welawel g% Oﬂé% 3 2)72] PD-L1 CPS 4=
ob2] AT Fo|1 WelHEolAA o wret AolsAgt,
gtz o 2 CPS > 1 CPS > 5, 183l CPS > 10°] &
AHE-E]T 9lom CPS 14"7} =275 AABENT 5
HAHEA R ¥ 2 8E ¥ AP0 I YE
FolA= PD-L1 ¥ TF2E CPS = 58 7|el=®
stal glom, P EyoAds dWHEoE CPS > 1
< PD-L1 ¥4 $%9 7|£2= star k. 2022 ASCO
Gastrointestinal Cancers Symposium©||4] ]2 H}o]
LulA 9 F-84S Hwg AT AR TR} A=
CPSE HATEAAA Y afs o &shH=t] MSI o=
o g FHA FE3t vto] utARZ AA|EAUcH21]. Na-
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tional Comprehensive Cancer Network (NCCN) 7}

ojERIA = HER2 4<% EAtolA 13 FAA =
A YEF5 880l dis CPS H4eof o2 2HS 46}
L=

&0|84H| 2ot M(microsatellite instability)

2394 A= MSI ZH7F A9aEa o] dig
A 583 AE BATE = A& IR Sk a1yl
E-du)Red EF4MSI-H) Be EYA] 5 2
(AMMR)Z 7H 1 Q& $%2 |34 Eadol7 A%
A FAE DL, oJAL 2L TYYLE HIAE A
AE 7HsA8E ¥ HYE %&‘ﬂ‘ﬂ Eﬂi} U3EE 5
72 7ja/dol it 2
QF HEREAlo] wt= %} PD- 1%}*]] Xh'i
E-d”l-r—rxﬂ HHE ST FANAE % Xl
7H 0]52 HR 0.34 (95% CI 0.21-0.54)%1 5td, du

$A| - F(microsatellite stable, MSS) £% &}t
4 7$-ol&= HR 0.85 (95% CI 0.71-1.00)°19ict. 3
3 AJE LI} ZPHNS W] (odds ratio, OR)IA & 11
W e -dn| A B 4 AL dnjRaA Y
FMSS) % A9 vl oA Z+ZF HR 0.57 (95% CI
0.33-0.97, p = 0.04) 9 OR 1.76 (95% CI 1.10-2.83,
p = 0.02)% Ho| WRIE-Hu| R B4 5
oA L3t AI-E B rH22]. NCCN 7ho] =gl
Ak 22 o]4te] FAA RN A8 € HEE
FU =S Ao 82 v o MSI Aol uheh

_1.:

].] ]l‘—— EOC}:O tﬂ—O 53:?3-9‘:_.9_
I A FF AFEES WM R
7 & 9t o]2jgt ol /' F
°J%?i*ﬂ°1-‘%6}(TM = HATAEIAA A5 B4
3R AESAAE AL 4 I, AA 2 TIFE
HAHOIFESHTMB-high)E 7l $F SAtollA AFTE
AA 279 AFHQ o]Ho| ¥ Atk Aol & dHA
At HkHo g =2 FTFEAHO|FSHTBM-high)=
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