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What's new?

Novel Therapeutics for Recurrent or Metastatic Gastric Cancer

Hee Yeon Lee' and Yoon Ho Ko®

'Division of Oncology, Department of Internal Medicine, Incheon St. Mary’s Hospital, College of Medicine,
The Catholic University of Korea, Incheon; *Division of Oncology, Department of Internal Medicine, Ujjeongbu St. Mary’s Hospital,
College of Medicine, The Catholic University of Korea, Uijeongbu, Korea

Despite advances in cancer therapy, gastric cancer has a poor prognosis and high cancer-related mortality. Based on the molec-
ular characteristics of cancer, specific targeted therapies have shown clinical benefits for various tumors. In addition, im-
munotherapy using immune checkpoint inhibitors has led to a paradigm shift in cancer treatment and shown remarkable results in
some solid tumors. Although immunotherapy has been actively applied to gastric cancer, the efficacy is unsatisfactory compared
with other solid tumors, such as melanoma and lung cancers. This is because of the complex mechanism of gastric cancer, tumor
heterogeneity, heterogeneity among patients, and the absence of appropriate biomarkers to predict response. An effective new can-
cer treatment strategy that combines targeted therapies and various immunotherapies based on biological markers such as tumor
mutation burden and microsatellite instability is urgently needed. Furthermore, customized treatment is necessary to overcome tu-
mor heterogeneity. (Korean J Med 2018;93:14-24)
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M = 7¥stl o, AAZE E7hsR w4 XY B Aol 1%

< 5| ST dlFE Holar QlH2].
oF A= 0] ol Bkl 1ok o3 A AlAA o| |3t SAftol A= A A 3ot sfeka o] = 2| 7ol
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Ak Aol WZE ofd me Bl BBEAGH S
oo R B4 Ba AR YA o5 9S4 b
S AT S QA I IR ol B E7
ofl TS choFg A4 AL AR E o0 Q1gh Al

Al 484 2 (human epidermal growth factor receptor 2, HER2)
FHY G301} 4=8-A|(vascular endothelial ~growth
factor receptor, VEGFR) 5-of st 34 X5 HE4 <t

steta S sk 2ol vlsl f-ol kAl *“501 e 1o
AebollM el EEaH o= AR AL QITH4,5]. 1euh 11 &
2 A E X AHbiomarker) 52 X O F 3}% chokgl QJA)
/\ls‘ol Y QAT AE A 59 I A5 HoAFA
ZSFATH6-9]. ok, WS TE(immune checkpoint)ol] T gh
S EAE ol8e N ayo] ol ZAFS HRe of
oFet el ek TS HeiFuA, o A=) 5]
ejckel WSS QLo ATH1011]. el die Y4k 4
of 7Bl AAZAA $4 U Aol Belo] Parom
SIIolAl Tl R el FAHR ofato] FEET e

EGFR EX X|2H|

Fu|dAeIR} 4=8-A|(epidermal growth factor receptor,
EGFR)= "s 484 FuhdZ(transmembrane  glyco-
protein) 2 E] 2 Al Z|Ljo}A] 4=8-H|(receptor tyrosine kinase)<-
o] 23} HERI (EGFR), HER2/neu (EGFR2), HER3 (EGFR3),
HER4 (EGFR4)Z o]0} 2T}, EGFRY| 2]7F=(ligand)7} £-©.
H Z%0|3k4|(homodimer)t} ©]2 o] g 4| (heterodimer) S &

Astel Aol FAlah 2a) A 24 19 Sol
2 3}= RAS/RAF/MAP kinasel} PI3K/Akt/mTOR Z-& 3}
ARE EAsIA7ItH12,13].
EGFRo|Ut HER2 IhaFalo] Q= 9jot Shxfol A 1
FoF WE BoFE o5 Holkz o] WHAWA oS
AZRHOZ AGsE7| AZFetITH12-14]. EGFR Z A
= % 71A) ERlo] Qe aAe] Al vt nels A
2 5hs 328 A Ald El2Al 7IUoH| F91E 4
o2 sh ARA AT ek

Cetuximab->- EGFR& %2 0 & 3= IgGl TEEgH|0]
o} AA E7FsstAY Aol 91 EAE tiie s 14 &

¢} %] & (epirubicin-cisplatin-fluorouracil, irinotecan-cisplatin,

et o,
_18.

4

oxaliplatin-leucovorin-fluorouracil, capecitabine-oxaliplatin, cis-

platin-docetaxel, irinotecan-oxaliplatin-fluorouracil)®f cetuximab
& WTSHE Aol ojE 24 o] WAL, W E
2 40-60%, T FHY AL 7172 48704, A Y= 7]
2 5167142 SRIEATHS-18]. ol5& 7= 9048 =
tjAFo & 3t 34F @139l EXPAND 77} 8= 2icHe). &
Al E7FsstAY HolAd 9 Be AR AY 2=
JAF S 2 12} 2] FE 2 capecitabine, cisplatin B EH2 Fol| cetux-
imab & 710} v ETFE Woleleln, S R A

717o] cetuximab< 44711 o] 2 5.671€(p = 0.32), =
AH A= 717 94742 o 107719 = 095)F = 2 7} ZJo]
7h §lo] cetuximab©] QA4 BEAE FWSA Ealgick

Panitumumab-2- EGFRe| thdt <17t 1gG2 ©EEFIA| =,
KRAS o8& taletof 4] oxaliplatin, ﬂuorouracﬂ, leucovorin
(FOLFOX) £0] 27181918 ] A 717ke] 48 3ol
FSATH19] REALS = 4] 87155170} 1ol 9] &
L QAREER Aok B4 5039 S o 14 Anw
epirubicin, oxaliplatin, capecitabine (EOC) W32 %ol pan-
iumumab % 37151518 v A B7HE 34 1olel7) o
el A= panitumumabso] izt HIsl 4R S AL 71
b o g =4S HAAck8.87ld of 113704, p = 0.013).
EGFRo| thgt E th2 IgGl ©HEE FA|Q] matuzumabi} ni-
motuzumabo] gt 24 A7 AAE oL B Anfels)
th20-22].

el A= g 2] KRASH BRAF W07 =
E7] w0l EXPANDS} REAL3 1= A EAAE o] &
oF 2 A7 glo] ZBE I o] 34 Ao Al gl
o] H=s] 7= A FAAIRE H-EH A (fluorouracil o]
o} capecitabine), 9]%F2] ©]& A (heterogeneity), HH--= o=
T % Sl WA A Fol Bolslae Ao 25
Bk QITH6,7].

HER2 HZXX|ZH|

A 2] 6-23%0f1 4] HER2 I o|ut {704 S35
Holo, o]= =TTt o5}t o] drkar A=A Qlei14].
HER2E #Z| 02 k= A2 7 oA WA a5

o] #lE ofAlSoIth23,24]. oA HER29] IpreA2 W

A5t Mol A (H+)o| AL (+H)o]HA] HER2 fluoroscence

in situ hybridization (FISH) FAJ 9l 72 A oJ=th4].

Trastuzumab-2 HER2¢]| T3t S+Z-238HA| 0|t} ToGA S+t
= HER2 b9 910 i QAR A1t 8 504 e
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Ao 2 cisplatini} capecitabine W= fluorouracil 2 5]
trastuzumab2- 275k AR SRIRE 34 A=, S A
AYE 717bo] trastuzumabof| A 13.87H¢, thztollAl 11.1711
(p = 0.0046) = trastuzumab<-of| 4] AYE 7]7+0] BF/4fo] 24l
Utk o5 BIC 2 HER2 4/ 919 SAfollAl ek A=
trastuzumab W 3Sh= Aol 13} & A w22 A H
TH4]. 2|2, 12} X &2 cisplatin, capecitabine, trastuzumab
H3he W AJshe X} 24872 TALC 2 trastuzumab 3
= &< 6 mgkgy} 118 8 mgkgs B|uRl 34 A
HELOISE &1+ Ay} U E UeH25]. + o 7 S A
71Zke] Zpol7h ojM(EE Bt 125709 of A8
10.67], p = 0.2401) I-85F trastuzumab 8] TAE A|A|
A= Sk

Lapatinib->- EGFR¥} HER20| T3t - A 24} El=Al 7]
LHolA| AsiAl = 27]19] 374 -7 X3 E $lrH26,27]. LOGIC
¢ HER2 S0 Qli= Aol ®= AA| E7Fs3t 94
oF Eu A= A A 45 e = gt 13k
Z|HE 2 capecitabine, oxaliplatin ¥ gt R Hof lapatinibS 37}
shol FikE BT 34 Aole Wb HIA B7E W42l
Zp AA| AE 7171014 F 2 ZHlapatinib?: 12249, of
235 105714, p = 03492)9] Aol7} gllict. S F13Y
WE 7} S lapatinb o U AHE 1
G471€E o 6.070<, p = 0.0381; 53% o] 39%, p = 0.0031),
S19) A EA0A AT B B A = lapatinibt
o] ST A 717hE RATI26] TYTAN G- HER? 4
Q1 Ea 9ok WA 26198 Ttz B 34 AT, 27
Z|® 2 paclitaxel?} paclitaxel-lapatinibw=2  H| a5} TH27].
T AA AL 7172 lapatinibt o A 110714, H 2o
A 897N d(p = 0.1044), T F23 AL 7172 54714
o 447120 = 02613)2 = 2 7ke] Zfoli= Q). #71H
o1 519] Fek 2ol 4] HER2 HeI531 e M) 342l hxje} 5
el Bl A A FI7ke] ol shelElicy.

Pertuzumab->- 27F=7} A3Sh= HER2 484 2] Al Hf
9jo]) #o]4 HER27} 12 EGFRT} o2l E F4ake 2
& o 7)) g2Ealolth HER2 94 421004 do-
cetaxel, trastuzumab -8 HHol| pertuzumab3 5715112
AL 717 e Hlon[24], olE 7= HER2 ¥4
A 3R} 3052 JAFO = capecitabine, cisplatin, trastuzumab
Aol pertuzumabg F=7FsH= 2/4F A+l JOSHUA ¢
7 A pertuzumab o] 35 717 840 mg O 4

4 oo B

L
PisU

SIACHS] B HER2 o} 9lot BAollA] 17} 22 2|29l
capecitabine, cisplatin, trastuzumab ¥-8-Q ]| pertuzumab-&
F7VetE S aaks gRIstky] 913t 34 A<l JACOB
ASLNCT01774789)7} 28 Zo|tH29].

Trastuzumab emtansine (T-DM1)-2 4| 2FE-2-51A|(antibody
drug conjugate) 2 trastuzumabo]] A|EZ =4 3}A| emtansine©|
ZA%tE PR trastuzumabo] HER20]| AgFs1H T-DMI1o] A
Y AF|(endocytosis) & A|E U2 Eo]7}31, lysosomeo]| 4]
EI)=HA emtansineS FEA|A AHEZE FolA HoH23]
GATSBY ¢t 12} &¢F 2120 Aufigt HER2 4 H19F
2} 4158 4O R taxane®} T-DMI-S B w3}k 2/34) A+
oJt{30]. T AL 717to] T-DMItol|A] 7.97114, taxanew
oA 8671 %(p = 086)% T-DMI2] S-S helsh o] 4
st sick

SHAMEE ofF| EXE|H
@2 (angiogenesis) & Fo] ki YEa] $13) B
28 YO R, VEGFE o I4ol A BehhmIAEe] F4)
2 fEsk AT FApYE FIAE JHE Tk %
o

o A= VEGFY] & Jr=rt #31, o= %9 IS4,
9} geto] Q= 2103 oteix] SIEH31). VEGFLF VEGERO
tigt A, VEGF2] E|=2Al 7|uobA] 842 Asfishe A&
AL AAA 5 D BAES dAlsks 7119 A =2A7E AtE
o Sk,

Bevacizumab-> VEGFo|| 3t @S2 2 i<, =9
Sk, ket oAl QA f-84dol SHlE opgol,
AVAGAST = 234d 1% e 7742 dide= &
12} ]| &= capecitabine, cisplatin Q% ]| bevacizumab& 37}
S el YA SEAS Bt Sla 34 Aol
[8]. L2k fra/d Ml S A AL 713E2 bevacizumab
F7hEoNA 121704, th2toll A 101702 f-2J]E 2fo] 7}
SL3THp = 0.1002). BHH, S 7238 AL 7176770
5370, 913H] 0.80, p = 0.0037)T} FHS-E(46.0% T 37.4%,

uglek. 59] 18 LAl 2222l Holg mal) Ao
Ql =hApof| mlsl 5FQ At A bevacizumabg F715F A&
a) Q44 gelo] § Zitk ol Xojd Aol A B
Rele] 200 FRAL Gaem w34 el
AVATAR 7} A= O capecitabine, cisplatin, bev-

acizumab<1} capecitabine, cisplati w-2] 2ol §IIcHES

¢
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A AZ 7|17F1050D o) 114709, p = 0.5567) [32]. E3

STO3 = 1,063 O] <4 R4 9o A2 tatoz
2% A3 3ot ] 7o bevacizumabs 27151908 w984

= FRlsh] 913t 2374 A= 39 AEE0] bevacizumaby
Ol A 48.1%, ThZRZOA] 50.3% (1] 1.08, p = 0.36)2 =
o b Zpol= ¢IRITH33].

Ramucirumab-2- VEGFR-20]| Hjh ©E-24] 0|tk REGARD
A= WA A E= fluoropyrimidine ] FAA|E XL
st ot fqi% 10 9jo 32} 35S AR 2 ramu-
T A AL 71t
o] 52704 o 3.870A(1§H] 0.776, p = 0.047)= ramucir-

umabst-0] IS FQI5HITH34). RAINBOW 1= 13} 4]
22 W37 A9} fluoropyrimidine ] FHHA] IR Ho]

A3t A} 66552 A2 paclitaxel 7} paclitaxel, ramu-
cirumab RS Blugt 34; Ato|th S AA BE 7]
7F 74709 o 9.67HL(213 ] 0.807, p =0.017)2 23} AR =2
paclitaxel, ramucirumab {32 H 2] -84 JF3IATHS].
I8y 12} x] &2 FOLFOX2} FOLFOX¢]| ramucirumabg& 3=
71t @) |23t 24F AGHn = 168)0]|A]

717F 67719 o 6470 L(L13H] 0.98, p = 0.886), 2o} A=

717k 115709 o 11.770€($)8 1] 1.08, p = 0.712)2 =}o]
7F LATH35].

Apatinib2 VEGFR-2E #2402 3= 7+ AEA} |2
A 7ol AsAR 23 ol4ke] et spska el Alsfat
2679 ©
o 34 A7} ST, $9 A A A 657
2 o 4770813 H] 0.709, p = 0.0149), ot HAF Y=
71702 2,671 o 1.871A(L1 1] 0444, p < 0.001)Z apati-
niba-9] LTS HoJFIT}36].

Sorafenib-2- VEGFR, &A2-5-|AAAQJAXHPDGFR), RafE
AAst= oh5 7IvobAl A @Al (multikinase  inhibitor)o|T}.
Hgare] dufgt 9 FA=
A2 22} X JE 2 oxaliplatin} sorafenib ¥ ¢FQ Hoj djjgt

Zo} T2 Y=

i

Cisplatin®} fluoropyrimidine

24 A7/} ABEH YL, 4052] TR} 52 AR
AL FRIBIAT S LA AE 77 349, B

AA A= 717RE 6.571Do)UtH37]. 12} X EE docetaxel,
cisplatin, sorafenib B gFQ Hof )3t 24); Lo A= 44T 9]
B R o] Qb o] SRIE T Fok BRI A 7]
7He 587 E90% A=A 54-74709), S BE 7%
13.6719(90% A1Z7L7F 8.6-16.170Y)0] A TH3S].

Sunitinib-2 VEGFR, PDGFR, rearranged during transfection
(RET), Fit-3& £& 02 3}= th& 7|UolA] AAA= o] A
A gof] Aujst RS 72 YA S Z sunitinibS FoJ 5t
24F A7t A9t FoF TR A= 7171 2.370L(095%
A7 1.6-2.670Y), 5 AL 717F 6.871€(95% Al=+-
7 4.4-9.671E) 2 221 %] 21 tH39]. Sorafenib, sunitinib ©]2]o]]
% VEGFRS E7H1o] o]2] 7o) ®A-S 7HAs o 71o]
UA| A3 A) = regorafenib, pazopanib 50] 31om, o]E2] &

|dS Flsh] 97t 24 At7E A= AR 348714

e A= flrH40.41].

FGFR EXX|=H|

ot EZ4214 G H(FGFRY: 24l 7]uhkA] 5
ol 5jol, HoIZZAA #8300 2Tl
S AT A A|A el PIBK/AKT, MAPK-ERK 725 &4
A A A 243 Bl F3 A, 22 A 59 q.oks}
ol Prolgteh42]. o] F%ol A FGFR Thildolt 4
A} o) 7} 21% 73% Sorel A4 W W o] ek
M o o|gatuA Sh ATE
SR
°l AL F2 Ul”“é EF(diffuse type)ol A T Ao
APA ATH43.44].

AZDASATS FGFR-1, 2, 39 thgt EF=2 Al 7|tolA] A s
o|t}k. SHINE A= 12F &9F 2|50 Alufjst ¢t A =
FISH AALZ FGFR2 T M A A (polysomy) &2 XX} =
Zo| ZholH RIS YA O &2 AZDA5477) paclitaxel S H] 1L
SF 2AF AR, F7F B AT AZD454770] W22 pacli-
taxcl2 R T} A 2lo] 2| §o} Fht SEo] FRETH9). EF
W o]2A¥} FISH ZINFGFR2 thgdMZAdo|) =)}
FGFR2 28 Atolo] EUR|A] 5L Alg) gloloz BA3F}

91T, FGFR AsiAle] Bake |53 4 Qs F7H49l of
Q7o) wro] W@slth,

FPA144+= FGFR2bo| 3 22 1gGl @A =, o3t
A0 7 FGFR2 TPado] Qi 919t 8x1E djato.s sl
1 Aol M W85 19%, AW 2EE 55.6%F Hof 7t
A+ A3 7ok Kook shAuH45].

I

)
LJ

Claudin EHEHE! FXX|2X|

Claudin T 22 A3z 9] Wzlod H(tight junction)2] £Q
FTAHRLR A 70 B4 BES Alolels AE 74
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2]
& 7 29| of Y47} Pelo] 3tk
A1), 713 isoform 2 (CLDN18.2)
+ IR A2 ] o3t T ofl A W ET A ol Foll
= Hofshs Alom dEA Uk 53], nuhyd figollA
CLDN18} RHOA g = = ARHGAP269] HH=Z-%]Q]
gene fusiono] THEE| G O m, o] = A Zol| 4] Auf-F7t
& A o](epithelial-mesenchymal transition, EMT)E -5}
Ao oelA, dlFsl B vlikd il Mol e %

me o

Aoz 71 rH4647]. Claudiximab2 CLDNI820] Eo]at
A &g~ chimeric IgG1 gFA|olm, 1HA|2ES] APE I} 4374 A
£ F=obn A o)E4 AJ2EE/d(antibody-dependent cytotox-
icity) .= F-=3tch Al E84 Hold 19 tite=
claudiximab TF=Q ¥ 0] 27| 24F GTFol| A BFS-E 10%, 2H
ZAE 30%2] A5} 5|8 vhek o do] HalE| 9l [48],
ol2 AR 12 aWegA 2 P 35t clau-
diximab *§-8&-2 ol thgt A 2bAF FAST -7} ZIg=|3lct
[49]. & 16178 2] TERHS] 80%, 1A= 16%, A= 4%)7}

Table 1. Summary of clinical trials of targeted therapy for gastric cancer

Patient No of

RR (%), PFS(m), OS (m),

Phase Line Target . . Regimen Toxicity
selection  patients p-value p-value p-value
EXPAND [6] 11 1 EGFR None 904  Cisplatin, capecitabine+ 30 vs.29, 4.4 vs. 5.6, 9.4vs. Diarrhea,
cetuximab 0.77 0.32 10.7,0.95 hypomagnesemia,
hypokalemia, hand-foot
syndrome, rash
REAL3 [7] 11 1 EGFR None 503  Epirubicin, oxaliplatin, 46 vs. 42, 6.0vs. 7.4, 8.8 vs.  Diarrhea, rash, mucositis,
capecitabine + 0.42 0.068 11.3,0.013  ypomagnesemia,
panitumumab neutropenia
ToGA [4] I 1 HER2 HER2 (+) 594  Cisplatin, capecitabine 47 vs. 35, 6.7vs.5.5, 13.8 vs. Neutropenia, nausea,
or 5-FU + 0.0017 0.0002 11.1, vomiting
trastuzumab 0.0046
LOGIC [26] 11 1 HER2 HER2 (+) 545  Oxaliplatin, 53vs.39, 6.0vs.54, 12.2vs. Diarrhea, nausea,
capecitabine + 0.0031 0.0381 10.5, vomiting, poor oral
lapatinib 0.3492 intake
TyTAN [27] 111 2 HER2 HER?2 (+) 261 Paclitaxel + lapatinib ~ 27 vs. 9.0, 5.4vs.44, 11.0vs. Diarrhea, alopecia,
<0.001 0.2613 8.9,0.1044 neutropenia, rash, poor
oral intake
GATSBY [30] IViII 2 HER2 HER2 (+) 415 T-DM1 vs. paclitaxel 20.6vs.  2.7vs.29, 7.9 vs.8.6, Anemia, neutropenia,
19.6, 0.31 0.86 thrombocytopenia
0.8406
AVAGAST [8] 1 1 VEGF-A None 774  Cisplatin, capecitabine+ 46 vs. 6.7vs.5.3, 12.1vs. Neutropenia, anemia, poor
bevacizumab 37.4,0.315 0.0037 10.1, oral intake
0.1002
AVATAR [32] 1II 1 VEGF-A None 202  Cisplatin, capecitabine+ 40.7vs. 6.3 vs. 6.0, 11.4vs. Neutropenia, vomiting,
bevacizumab 33.7,0.348 0.47 10.5,0.55 hemorrhage
REGARD [34] III >2 VEGFR-2 None 355 Ramucirumab vs. 34vs.2.6, 2.1vs. 1.3, 5.2vs. 3.8, Hypertension, hemorrhage
placebo 0.76 <0.0001 0.047
RAINBOW [5] III 2 VEGFR-2 None 665  Paclitaxel + 28 vs. 16, 4.4vs.2.9, 9.6vs. 7.4, Neutroepnia,
ramucirumab 0.0001 <0.0001 0.017 hypertension, anemia
Lietal. [36] I >3 VEGFR-2 None 267  Apatinib vs. placebo 2.84vs.0, 2.6vs.1.8, 6.5vs.4.7, Hand-foot syndrome,
0.1695 <0.001 0.0149 proteinuria,
hypertension
SHINE [9] 11 2 FGFR FGFR 71  AZDA4547 vs. paclitaxel 2.6 vs. 1.8 vs. 2.1, 5.5vs. 6.6, Poor oral intake, asthenia,
amplification 23.3, 0.9581 0.8156 nausea, constipation,
or polysomy 0.9970 mucositis
FAST [49] 1IB 2 CLDNI8 None 161  Epirubicin, oxaliplatin, 7.9vs. 4.8, 13.3 vs 8.4, Neutropenia, anemia,
capecitabine + 0.0001 <0.001 vomiting

claudiximab

RR, response rate; PFS, progression free survival; OS, overall survival; EGFR, epidermal growth factor receptor; HER2, human epidermal growth factor

receptor 2; VEGF, vascular endothelial growth factor; VEGFR, vascular endothelial growth factor receptor; FGFR, fibroblast growth factor receptor;

CLDNI8, claudin-18 isoform 2.

- 18 -



— Hee Yeon Lee, et al. Novel therapeutics for gastric cancer —

32 epirubicin, oxaliplatin, capecitabine {3 Q¥ + claudix-
imab (-5} -85 800 mg/m’, A& 600 mgm’, A &, vl
21l 7291w = ATk T4 Al 40% o) FollA
CLDNI8.2 & 5l o] 2+ o]kl ekabr} 555 lem,
T s BoAE QR Wl 78RRl A QYe
THEAIZIH: Claudiximabt EOC H-8-2 %2 EOC th=of H]
gl 218 A= 7IZHFS o 7970 off 4870, $1EH] 047,

o
p = 00003} A AE 7IZHFSRE 1337149 off 8471,

)
it

3
&
3

F(adoptive cell therapy) = A3 X]FE(cell therapy)7}A] ol
AR oS zRth & FHAAE 2T I
& Holil Yl TEEFA A &oll oA =skara) gt
oFe W] 3]7(mmune escape) F12Fe] ShLb W]
(immune checkpoint) 7]5-2] W3S Ealo] Zof So] T o
T AEZL 715 oAIgTk T Y X9 cytotoxic T lympho-
cyte antigen (CTLA)-41} PD-1 = 2|7t= PD-L1of tjjgt ©
SEFAE ol8slo] 11 7= Ao EZN AAEH T
So| T 9z AlE 84 B 7S S4AR0RH o)
FAlA FFG IS HoAFIL Uk

CTLA-40] 2238421 ipilimumab®] 7-5- 114 9] g2}
7h S5 2249] QA ATNCTO1S85987)0]1 4w efuk-g3
771 AR 717k0] AA @ 49071 wlsl A&
144, p = 0.097)& Az} BEE Z2X]|7]%|
oA, 29 AE 717 168719 o 1217
0.874, p = 0.64)2 A& WIL). o= 57 59) FrhLo]
A ipilimumabe] e} Fi0] e A4HS AAFBRACHS0]

PD-19f tfj3l ©EE3H| 2= pembrolizumabi} nivolumab
o] thEA0] 1] fully humanized lgG4 PD-114] THE-E 70|
. o8 1FHUS JYASZE 3 pembrolizumab®] o4& 14F
o7-¢1 KEYNOTE 0120/ 393 9] 9]} $haj50] Egh|gl
ok obxJo} 1 Hlobxlotd SieF B4t SE eIl A4

AFEL BHAF 3 40%7} PD-L1 984 32493t} Pembrolizumabol]

{

d

k)

N ©
o)
[k Ao

o3

=

ek T B2 22%0)| A TEE QLo 40F71e] ¥k A
£ Bk 3], 4 AE Ve 1141ER, 559 o
F5o] BEAprt 23F o) 4ko Feta RS ARk S a1
shohyl 5 st A2 717F A% aatol i1, ot
AFAR] 14 A5 v Z I¢ollA] of=] A A7t
A= a1 @ik 24F A2l KEYNOTE-059 Z S E 1-& 5-FU
2 WHFA FAAE 23t Yot stk 5 Hag 23] of

¥ QAL 1ol 25999 9ok Ei= QAR
Mok SAHE dgoR AAEom, 5% (143%)9
PD-L1 oFA] 327} 2 &=tk Pembrolizumab?] 3} a%=
o= W R 1L6% BF FAY AE 717 200Y, B
A AE 72 SN, 19 AR AES 234%7} BanElel
o] Atofl+= 4% (74)S] MSI-H (microsatellite instability-high)
S} ke Gl o LEOIA ST.1% FoF MRS v
S 143%) § T U 9T %S 69w, )
MSI-H 2EAK(16778) | A= 9%2] S Hhe-5 HATH52]. o]
T ARl AYE vigto 2 Axp grof Huligt xS i
o2 34 AAAIE  KEYNOTE-061  (NCT02370498)1}
KEYNOTE-063 (NCT03019588)0] #3 Z-o|t}{53,54]. E3,
4z axjozmA PD-LI o 3y 919 Atel A pem-
brolizumab T8 ¥ 52 ¢F speta ¥y} g Fofsh=
219 84 34 A4 Al 2l KEYNOTE-062 (NCT02494583)
A7F 7Y Folelss].

Nivolumab-2- o}4] SA1Fo A MY AF+AH,
CHECKMATE-032 17+& &3] 9 X}l A nivolumab
= QM7 nivolumab ¥ ipilimumab®] B82S H7|5-A Tt
[56]. 9Jot BBEEC| 16072] 9oF TR/t SEEU T, ni-
volumab (3 mg/kg) TFd & H(n = 59)1} 2712 2A|Z2] nivo-
lumab®} ipilimumab ¥-8&Q H(NI1I3, nivolumab 1 mg/kg, ipili-
mumab 3 mg/kg; N3I1, nivolumab 3 mg/kg, ipilimumab 1
mgkg o A HET. A2 $F WL
14% (nivolumab THE), 26% (N113) 2 10% (N300, 3
oF WhS- x4 7)7kS 71709, 5.670 Do) 1AL, N3l A=
zopgrol wekelA Eaigick 6719 RAE Age 27t
18%, 24%, 9%t}

F| Lol 32} Z-& 71 o]4fe] T4 Qo] A] nivolumab THE
S ol tigh 34 729t A A7 Aprh HalERich
FEUEE BIRESE oMo 9 EAE ytem o
ONO-12 (ATTRACTION-2) &14-= & 4934 9] 1)) 2:1 ¥

X102 nivolumab Fi= QJekor Rz ujAEQc
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Nivolumab T58%2 A2 ou] Q= A FE 7| Aol FrAFSFAITH 8]
ZH$IRH] 0.63, 95% A12]77E 0.50-0.78, p < 0.0001), -1y olget ko et AR oA

re
2
ol
=)
18

71ZH ST M) 0.60, 95% 411t 0.49-0.75, p < 0.0001)2] A FAAl gt mso] Aof, HZole Al Ase =l
& 9 REE S EAth ERL nivolumabd} 9iefof gt Al 71 A=ete] HEaY S S| A7EAL Uk

12U A WEES 217 26.6%F 109%:2 FOIF o] 1% T WO V)& EAX RA|eke] Wa-avolct HER-2
ACHS7). olelet ATNE MO 2 nivolumabe ol 4 I FAA] trastuzumab S EFF HE X 2o pem-
AE 32k QA AL AL 5 Qe HS2S 3155 brolizumab 27}3F ASHNCT02901301)%E 3 Zo]T}H{59].
oA, VEGFo| ©J3F VEGFR2 S48l :A14F M%7} 4ele
Avelumab (MSB0010718C)- a fully humanized anti-PD-L1 g ®WsliskAY XA Azt PD-L19] WS S %3513l
TGl A=A QA glore] 17 Am = gAauT 23 28 THE(regulatory Tcel) S S74A 7 024 FEF4 T
ilfmzai % b B FEE JAVELIN Aol & AE oS frsls Aow geA cheo). tiget 5
Zof w0 WEQT, A2 w23 eloRA Fof  WAS o83 AU ATolA FAYTY A} 7
we %94 Ak 7]29] nivolumab % pembrolizumabz}e]  PD-1 ahAjoke] AUA] FakE mofFolri6l]. o]F 27w

Table 2. Summary of clinical trials of immunotherapy for gastric cancer

Trial Phase Line  Target Patle.n ' N(.) of Regimen RR (%), PES (m), OS (m), Toxicity
selection  patients p-value p-value p-value
NCT01585987 [50] 2 Mn CTLA4  None 114 Ipilimumab vs. 29vs.49, 16.8vs.12.1,
placebo 0.097 0.64
KEYNOTE-012 1 >2 PDI PD-L1 (+) 39 Pembrolizumab 20.5% 1.9 11.4 Fatigue,
(NCT01848834) [51] (85%) hypothyroidism
KEYNOTE-059 2 >2 PDI None 259 Pembrolizumab 11.6% 2 5.6 Fatigue,
(NCT02335411) [52] hypothyroidism,
anemia
KEYNOTE-061 3 2 PDI None 2  Ongoing Pembrolizumab
(NCT02370498) [53] PD-L1 (+) vs. paclitaxel
KEYNOTE-063 3 2 PDI PD-L1 (+) Ongoing Pembrolizumab
(NCT03019588) [54] vs. paclitaxel
KEYNOTE-062 3 1 PDI PD-L1 (+) Ongoing Pembrolizumab +
(NCT02494583) [55] 5 FU, cisplatin
CHECKMATE-032 12 =2 PDI None Ongoing Nivolumab, N113, 14%, 26%, 7.1, 5.6, NR
(NCT01928394) [56] N3I1 10%
ATTRACTION-2 [57] 3 >3 PDI None 493 Nivolumab 11%vs. 1.61vs.1.45, 526 vs. 4.14, Diarrhea, fatigue
or placebo 0% <0.0001 <0.0001
JAVELIN 1b  2/Mn PD-L1 None 74 Avelumab 182% 6w (2L)vs. Fatigue, asthenia,
(NCT01772004) [58] PD-L1 (+); 12w (Mn) increased LFT
9.1%
PD-L1 (-)
NCT02901301 [59] Ib/2 PDI1, HER2 (+) Ongoing Pembrolizumab+
HER2 trastuzumab +
chemotherapy
NCT02443324 [62] b Any VEGFR-2 None Ongoing Ramucirumab + G3-4, 25%, colitis
Coho PD1 pembrolizumab (7.5%) and
it A hypertension (7.5%)
NCT02999295 [63] 1/2  >2 VEGFR-2 None Ongoing Ramucirumab +
PD1 nivolumab
NCT02572687 [64] 1 >2 VEGFR-2 None Ongoing Ramucirumab +
PD-L1 durvalumab

RR, response rate; PFS, progression free survival; OS, overall survival, Mn, maintenance; CTLA4, epidermal growth factor receptor; PD1, programmed
cell death-1; PD-L1, programmed cell death protein 1; FU, fluorouracil; NR, not reached; LFT, liver function test; HER2, human epidermal growth factor
receptor 2; VEGFR, vascular endothelial growth factor receptor.
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PD-L1 T} AJglo] gt ZEEo|M IPD-1 A2t
H
=] [e]

9] ramucirumab WH-E-QF 1AL 24 HAGLE(NCT02443324,
NCT02999295, NCT02572687)0] X8 F-o]r[62-64], Z|L =

g A ZEade gk F E4olA+= pem-
brolizumabi} 374 ARE-% ramucirumab®] F 83 (full dose)
Sojslol BAl0] F7ko1A ool % RF mol et
AvbE 7|djElckTable 2) [62].

Aol A whFet EX—WEHIOH gt 4 A7 o] Fo
BARE wof, dige, wddolse] 2Hx=A 9 da

—/F%O]‘:k o= Y] Hagt Wy 7]
A, FFU o1FA, B ARl oA, WSS 5T &
U At /\Jiiﬂ FEAALY] BAY 5ol Ylerz gztEar gl
th HZ choksl oA XAt 7] A B -E A (next generation
sequencing)S £33+ B2} B4 2} & E(molecular analysis)o] =
AE)|3 QAL o) 5 HIFRO 2 A 22 FEO] $-AF (umbrella trial),
HEAZIE A HLS(basket trials; NCT02951091, NCT03281369,
NCT02299648)0] %13 S0l A5 7|the] Hofof szt
[65-67]. S, X[ 1A AlZ5/d3etA| el 24t 4 3er

Aol o] A2 HAZUATF 22 oF =7 3fj2{rhelo]
= T—ﬂo] 0401,]_’ Xok o]XT/Ho] o 74o§ 01—,:11‘_] 0%}
oAl A TS 7‘1]74%? T fitk T4 5ol 7t
22X (tumor mutation burden) 2-2 MSI A}elje} Zro] H ek
A RS P 4 Qe AR BARS] 48T uE
Amdlel 488 o) 39 o948 It 5] 2

1ok A=Al FAX A, HAFAA
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