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Perspectives of the Stomach Cancer Treatment: The Introduction of Molecular Targeted
Therapy and the Hope for Cure

Dae Young Cheung and Jae Kwang Kim

Department of Internal Medicine, The Catholic University of Korea, College of Medicine, Seoul, Korea

The overall survival of patients with gastric cancer has increased markedly in Korea, even higher than those of developed
nations in Western world. It is due to the virtue of Korean National Cancer Screening Program and nowadays more than
half of patients are diagnosed at the early stage of gastric cancer. However, for patients with unresectable gastric cancer,
the outcomes of traditional cytotoxic chemotherapy regimens stay at a median survival of 9-11 months. The knowledge of
cancer biology and the data from gene expression profiling has explosively expanded. Alternations in the expression of receptor
tyrosine kinases pathways including Human epidermal growth factor receptor 2 (HER2), epidermal growth factor receptor (EGFR),
vascular endothelial growth factor (VEGF), phosphatydyl inositol 3 kinase/mammalian target of rapamycin (PI3K/mTOR), hep-
atocyte growth factor receptor (HGFR/MET), and fibroblast growth factor receptor (FGFR) were proved to be critical in cancer
cell survival and biological agents targeting those altered receptor tyrosine kinases, their ligands and downstream effector
molecules are developed for anti-cancer purpose. Until now, only trastuzumab succeeded to significantly increase overall survival
of patients with HER2 overexpressing gastric cancer. Other agents including bevacizumab, gefitinib, erlotinib, and lapatinib
failed to achieve the efficacy in survival gain over standard chemotherapy. Insights about the variations between regions,
races, and individuals call for the effort to find reliable predictive biomarkers for drug efficacy and to design finely stratified
clinical trials. Compared to current treatment paradigms, it is hoped that molecularly targeted treatment along with conventional
cytotoxic chemotherapy will lead to significant gains in survival. (Korean J Gastroenterol 2013;61:117-127)
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@ o] (high-resolution single nucleotide polymorphism ar-
ray)2 HABSh B4 23 gelola] HHEAo R Uepfs
2271¢] §-4AF HH(gene alternation)E RISk o™, 919
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2ol 37%lA Lebgeh 74 g HlwE 2% e &
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A *ﬂE—zroﬂ t5ke] trastuzumab®] Fol= AAIEY] fluo-
ropyrimidine]] gt 7HA4E S7HAI7IH, ol gk A<
Z7H= mTOR/S6KQ] TAI3} Ao oJet RO ZA ever-
olimus ¥ mTOR AAA|7} HER2 1S Q|otof|A] trastu-
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9 v = ATt A AT trastuzumab®] HEHA 5= HRSE

S 35%ClA] 47% R FAAH O, B Y2 T
(median progression free time) 5.77]HoA 657 L=
(hazard ratio [HR] 0.71, 95% CI 0.59-0.85, p=0.0002), A3
E7I7F SRS 11U EA 13871 R FFAIZITHHR
0.74, 95% CI 0.60-0.91, p=0.0046). X 5of W= JutA
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T3] A FAL 1%l 5%= F7FstAch TOGA
1o A= ulg O R trastuzumab-> F-H I} w4 A
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o] A Fol Urt.

X HER2 IS §H9of tole] docetaxeld} trastu-
zumab®] Tdle] HER2 4849 o|&H|slH-g-(dimeriza-
tion)& st 21713} G U238 2] pertuzumab (Per-
jecta; Genentech)S 7} B3t 79 A=A ol =7} o]
B8 AEA FUgrol 12471204 185U F1
A3 ZHESFOJ(HR 0.62, 95% CI 0.51-0.75, p<0.001)
HER20] oot o Apohi ) o5 xpgho] o AaHA 9l Al
Akt ® o2 FA12 HER20| et A S oHeo] A
gxt2 o] gsl= Aottt Fu|MAT °FE(antimicortuble
agent)®l mertansine trastuzumabo] X3} trastuzumab
emtansine (T-DM1)& 34]-2k5E A (antibody-drug con-
jugate)2A] A=A %— HER2E IPU&sh= A|aEof &
A Ao gn giE =Y 4 th Trastuzumabs ¥t
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T-DM1E Fofdt 24F ol oF 26%9] WHe-E-S Hudjoict”
YA QJete] gt A= docetaxel E= paclitaxel¥} T-DM1
S F2RA v ALt JeY Fo]cHNCT01641939 at
www.clinicaltrials.gov).
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2 447 HofA] 8.47HE 07]-/\]730‘31 HR 0.49, 95% CI
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nibe] TS 7| &= ot AR 479 9] oA 9t
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ow, S AEES 5/MERE 71E0] FADAAo mt
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& AARBHE H AR Aol RaE vk 9o ? trastu-
zumab} lapatinib?}9] &% T Ao Hsto] 9]9HA|
3o FAL aHoR oA sttt 20119 American
Society of Clinical Oncology (ASCO)o|A%= lapatinib}
capscitabine®] H& 37} 27+ wruE 9ot 671 ] Tx;

Ao 2 AYgE A A A 99 o= gigon
oES 24%3aL 57 FAYES 28.4% AT T A=
P B i B 27h wEE dgolth 1 9] la.
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HE QW CapeOx2}e] BH-EQH, paclitaxel¥}o] ®H-EQH
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34 ATARE SR 8L Stk 0|2 EGFR 24
o oAl AE W Ae ARE PFORA FHL] 4

< JAISHA Hrt. EGFRE 919H9] oF 27.4-77.5%0l A I
Aslo] glom B tol7h g w717 o 249 Hate

U 90} pislo] AMAOR LI QAIE o2
& e adoln”

Cetuximab (Erbitux; Bristol-Myers Squibb, New York,
NY, USA)Z EGFRO] thet B4 1715} upe-Afef] ThdE=
8} A (partially humanized murine monoclonal antibody)&®
A KRAS ofAg Aol 224 F4 5ol =52 AN
lom, fletel thsiAl e v e Od—?ﬂ ZlegEof glct.
HQFel ATt cetuximab] ©E X7 XS Azt 364
o] Y} A= At A “41*0*2¢ cetuximab& TE &
ofgh AtollA] A gof whE FAE-2 glYloy Fdo W&
L 3%, stable disease”} 6%, =7t AEA|7 o] 3.1/ o
5, @Y XSAZA cetuximab®] YAE A= 2L A
o2 HyATH® Cetuximab®] W X Z fluoropyr-
imidine, irinotecan, cisplatin, docetaxel, oxaliplatini}2]
2% Asol HuEl: 49 7]l Al FOLFORIO| w3}
o] cetuximabd X E3F 24F AFoAL HFSSo] 44.1%9
on] LAY A7 UGS erhololth. Aol whE &
Hloe 41:4 ;@5\_%0] 42% ]/\i H]—/\H’E)‘].Oﬂoqu jq
A Apgo] 2.6%0l A LBt Docetaxeld} cispla-
tin B} 2 o] cetuximabd =7} Foldt 24 AFLoAE 72
o] Al A HHEEL 41.2% Q.00 AW FE7|7 FY
W2 oY, AEZIE S4B 9ol S50 S5
4%0] 44%0) A TAYBE* S-Ejukete] AR Al XELOX
o cetuximab- ‘ﬂéiﬁleﬂ Aol A= 44 9] hAtofA] wE
250| 52.3%, FAY AWE7|7F =47k 6.6571Y, A=7|7F
Zofzko] 11. 87H Ho]9t}* Cetuximabd mFOLFOX60] H
§3 24 A7 A3, 3899 919 WAE PO Bl
HHS-5-2 50% (95% CI 34.1-65.9)F .00 HAW HZE7|7+ %
olzre 55, 18] A7 247k 9.9/1Q0 ¥
AA7HA] o2 24 A4+EL 719 ‘ﬂé%ﬁ‘r@*&‘ﬂoﬂ cetux-
imabs 27} EoJot H& 252 41-63%, AE7|7F =9
P 9.0-16671€E Husla ok 20104 Ascoow ES
207 Wiy TAS] vjA 24 A= ep1mb1c1n cispla-
tin, fluorouracil (ECF), irinotecan, cisplatin (IC), 12|31
leucovorin, fluorouracil, oxaliplatin (FOLFOX)Oﬂ cetux-
imabg 37} We ARE BaAATL T ARe] M 32
£2 FOLFOX-C Wao] A 71 wokon] WS-8 BOF-C7h
58%, FOLFOX-C7} 51%, IC-C7} 38% %3, A PAYZE7]7t
Zo}7FS FOLFOX-C7} 5.770 ¥, ECF-C7} 5.670€, IC-C7}
5.071¥ol|9l o, H£7|7H> ECF-C2 FOLFOX-C7} H5%

<]

10714, 1C-C7} 8.67§€olqlt}. o] IC-Cx HI3ET} F
5 WEI2 B AEI12 2] o )
WO W B4 Ao s o} FoF 5
o Al "3}t Docetaxeld}t oxaliplatin (DOCOX) FHEHA]
F9| cetuximab®] 3714 IS 7S FAulA 24F A
I A= cetuximabl] =71 Fol2 HFSE-L 24%0fA] 29%
2 PR Ry AR S AR U1
d AEge 7 k™ 71 E B9k EXPAND A+
© ol BASE, o4 A7EA S35t obol He
A9 2678 15078 7]HollA 3 904%-& 5E5Y] capecita-
bine/cisplatin®] cetuximab?®] ¥W{aIE EI1A} 8Fg oL}

=

Qe TR BE7|7] Ads A Eotal FRE
fletoll A cetuximab®] 7|7} thAdetol A o] o] mlX]
A Fol= Aol tisto] o9 Hh2 5T & e 8ol
gt gelo] Fasiet thAetollA KRAS EAWHOl= H[1H
Lol AR FEY WA cetuximabe]] thet AYAAS o=
S 5 Sl v -8Rt FEAAOITE. TLEu f19kellA KRAS
E9dHol= EET cetuximabol] tfet AeA T} e E] o] 9]
= S7% ob7] gick™ o5 of 28 93t &3t BAA}

At ofe] 24 Aol B os EAEI Qlet Cetu-
ximab¥} FUFOX (oxaliplatin/leucovorin/56-FU)S H3 &
o3t 24F oA AFAES EGFR EA 4 (copy number)
7b 4T He A AEVIIE FAdgel fYsHAl STkt
AL 2ol ATHHR 0.2, 95% CI 0-0.8, p=0.0222). W&
RGFR QWIS S0l ol A9 mAE 4RI S
Awt EAG FUREE TaE Qo

A5

HES AT
E-cadherin™ A4 HA|RF2A] TEHo| 27138 749 A&7
7t Fdgkol weldtAl S7kskeltt. Moehler 5% cetux-
imab¥} irinotecan, folinic acid, 5-FU (IF)S =3 Foist
24 Ao A vh-e-E2] H7lel tj&Eo] EGFR, PTEN (phos-
phatase and tensin homolog), HER2, VEGF-D, vascular
endothelial growth factor receptor (VEGFR) 39] ¥W&o] ¢
FATE ST & A=A AR o]F EGFR T
Ue BF HEEC] Aoy AEEY] SUte H/\}J\q-
PTEN o] =2 9ol vhgEo] e ¥ ofet
614 J\H}_7]7} P%}\—o] 6.87H94°ﬂ/ﬂ 14. 07H Az 57].
(p=0.035) ABZ&7|7F A7 14.371 Dol A 23.87LR 59
W ANE AT (p=0.0127). S-2uete] At Ak ce-
tuximab2 mFOLFOX6°| &3t 24 ol giAa; &
A AslsHAALo A EGFRo] &R €4 Y EGFQP
TFG-02] o] @& A BHEEo] 100%81 ©] e
YA g O] WHEEE 370%F Ot AolS Hlrh
EGFR] polymorphisme FAFSH &Lo] A= EGFR intron
1 CA9] HhEo] A& 75 7218 HE7|7ko] A3 (HR 0.42,

o2t r_?_lj
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95% CI 0.19-0.96, p=0.048) AZ&7|7t Fgke] o Akl
(HR 0.40, 95% CI 0.16-0.99, p=0.048) &A1&}t * A7}
A9] AtellA EGFRE| e, PTENS| #ad, e 9%
ZI7tE &3} EGFR inron 1 CA ©|¢g7]| ¥H& o} Al(dinu-
cleotide repeat polypmorphism)< cetuximab®] B4 X5
Ao et F2 Al¢E ST 5 e FAXAE AAIESL
=

Panitumumab (Vectibix; Amgen, Thousand Oaks, CA,
USA) EGFRO| o3t <1713} G S234(1gG2) A KRAS
o g o] A Aol AREE L Sl feto] thEke] epi-
rubicin, oxaliplatin, capecitabine (EOC)2} panitumumab<
27} aehe Al 24 349 REALS 79 57t A3}
Jb Hz sk by et Avke ol UA o
on, Tt panitumumabgr F710F 79 Xm0l whE HARR}
29 5 WG] Aol BOCS| §3HE AeHlolof Bk
8-S 23kl REAL-3= 20134 % A8 H& 28
o Ao A ek thE AALke] 8ol tistol A
panitumumab-2 ECX, EOX, FOLFOX, docetaxel, cispla-
tin o] WEATI A Folch

Matuzumab EGFRO] thgh QI7Ie} GUSEYAHZA
Merck SeronoAk(Darmstadt, Germany)ol A 20008 % 7@k
Sj9lon A Aol 7 Q5 Bhe] 20084 ol A4
%3 QIR ¢ith. Matuzumab-> FAH9] Y 24} AEGAT
MATRIX Aol ECXe}F ®etsto] Fofsiglon, d4 4
7} matuzumabg 83 AlATY] HEEEO] 31%E R
of se%ol Hla .51 kT T AETI7E SRS 4
At 7149, AENNFAEE 944U} 12249 of
Ztol w3 folaiA s okokout Ae AR yERfI”
olgf3t Ao AlF AT o] et o]F-EA ECXE B8 F
8l= 72 matuzumab?] tolerable dose”} 734 s}o] X 7o
we o] SRS Ao AN ek

F F

fll

bo

Erlotinib (Tarceva; Roche, Basel, Switzerland)¥} gefiti-
nib (Irresa, AstraZeneca, London, UK)-2 EGFR2] E]| &A1
QMBI A] T3 AR AAAZA W AH AR 2
7k Y] YA, obx] Slerl ] Bk of AR
o]r,]- H/\h: QOLH 1\101—4 HoLg q]ﬂ-og_ eﬂommbe 1‘:_]—_‘
Fol o A fldolAle Tt w2 Hel o7t gldleH,
SIAERIE MM ARG oF g%olA] HE WS
& 2= 91tk ® Gefitinib2 9]t ot glch,
Al Gt 28 Aol 8 EE 26%el® Ak
SN EATR At 24 ATOIAE WS ES 7] 1
Xk ® AA74A] erlotinibd} gefitinib®] $Jete] i3t A&

o AZSch Lelif el ool 1 WAS BGRR U
o] me 23 s 2o £ AT Y SE

RS o O [e}
7} UAE Fdtel YR

(o]

°
Foupgat Aol AETe] AAe halEel ok
% 3g —czu}. Riks *ﬂ@u
3L O

(O 1o 10 30 Mooz MU M
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jaics
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bevacizumab (Avastln Roche)2 Y& 7\1301] Hdoh=
Aol 2R PN % UL Aol 20| sh5ele} "
T} 27]9] 7|geks 2] Ao s A ko) uiA
ZgFeILol the Avastin in Gastric Cancer (AVAGAST)]
A= bevacizumab®] 8§02 APEAZFS ou|Ql= SIS
AojU ] E3FATHS AVAGAST o= & 774 9] 3x}7}
E25]9131 capecitabined} cisplatin® X T bev-
acizumab& F7Iol= TARICE Lo, A|GH3 =
9] A7 2R 1217093 10108 Ju) s
ol& gllrh ovt A% BEV Y 6.77147 5.3
Mol o, W52 46.0%9f 37.4% % Folgt S7H7F 9l
Atk A 5ol whE A2 oF oA Apol7} glolom, 1%
T AT 2.3%0A TAYste] A A%etoA gzl 7]E9
B Atol= fllth. Aol Soldt AL dHoh| 2|7k
A3tet opAlol gl §-H O] At &g thErhs Zloltt ofA]
ofe} fFollAl AEES] F7F FolshA] ek Eeldld A
of H|gte] H&opE|7IelE Yo R 3 EA oAM= bev-
acizumab®| 717t AE7|17HE 6.97]1HollA 11.671E R 9
n QA S7HAIFT ot 219 Apol7t b= le] tis)
A obF] F58 7P e Ale-A St Sl ojet= =
AVAGASTO] T & AiLofA= A VEGF-A, protein ex-
pression of neuropilin-1, VEGFR-13} VEGFR-29] 7] A 4]
7} cetuximab®] X & HHgof tiet JEe BAsIALt* 74
A VEGF-A0] =& 7% cetuximabd &7} B39 of
A AEgo] 27FFILHR 0.72, 95% CI 0.57-0.93) %
VEGF-A7} Y& AL golst =717} 919t} Neuropilin-1
& 7R W2 B9 AEE] SISO (HR 0.75, 95%
CI 0.59-0.97), neuropilin-1°] =& Z$+= §-93 =771 ¢l
ok 8 o] E4o|Ax ¥4 VEGF-A%} neuropilin-12]
"—‘ﬂf*éﬁ T FEop| El7RRlofl ARt ou| 7t glof, A1 %%E
S AJARSFATE Bevacizumab?] & AT X
S<ls}] St A WA A3 Foloh BoxS
27} g A 3%7] Foig vR A3} dEE o
o, 7P Sefolhld g HAE2 oF oA BF 2.6%=
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FUSHA FASL, e T S AR A 5 o
2 5xgo Az of2x] it *® =3t bevacizumab?] 2
o] epirubicino|| o3t A=A S/t WA
At

AYETA S et EohE QI S EE A= Im-
Clone SystemsAHNew York, NY, USA)o|A 7§@st ramu-
cirumab®]t}. Ramucirumab2 VEGF =84 2% (VEGFR-2)
= RAOF oty AA7HAl FHEd, v A ZH o] ofs)
of A A7F AF Folth A= "41”03 AA www.
5 dte oA YoM pacli-
taxelo| ramucirumabg H-8-3H= A7} X2 Foln o]
e A+ 2= glch

A8 gl2AIQ0AS g A 9 A A (small molecule tyro-
sine kinase inhibitor [TKI))E AR EHAA|E st A kA
FAeFEo|t}. Sorafenib (Nexavar, Bayer, Leverkusen,
Germany)S UF=XZ TKIEA] VEGFR-1¥} VEGFR-2,
PDGRFO] 283ttt 2 AIMESo] ARGE9lom] Z - ZHhA|
o ARR-o] £91% it} Sorafenib®] VEGFRY} PDGFR
o] Xt} 374 RAF/MEK/ERK w7 AT A7 2o] gt
IS 7PN o], AL FAT AFEE st
P L1t 1A =g AE SR dto] docetax-
el¥} cisplatin &2 Wol sorafenib= F71eF 24F <112 4
T vkggol a1%, Y AE Fokglo] 57jHo|00]

2717 Zo7ke 13.671€01th” Sorafenib?] &7} Eo]
of uj Rahge] 2 obge] ke gt el
ATE AHA YAS O = 319 capecitabineT} cispla-
tin e X Hol| sorafenib e 27} Folslglct® whgEL
62. 5% tq 2.2] oﬂ AHZ %o k‘% 107H °Jo] /%4%7]
ZFokzre 1477109t

Sunitinib (Sutent; Pfizer, New York, NY, USA)%E 7+
Eo] 7153t 48R TKIEA VEGFR, PDGFR, PET, KITS
FH0E do ABBE) AL AT B2 I 7
A FXAA B AtEo] ok HEFE o]&3t
Ao A= Siokoll tist getaalrl AlAbgE v 9lont® A
Sefuete] Al Aol Aol Ak ASA o)A ootk Aol
A 19 o= 2 FAAR sunitinibe THEO R Fof

o A vHES 2.6%0 1/}"@_ RE7IZE 5452 6. 87H 2

clinicaltrials.gov®]
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W8 gy i3t ?ﬂ:ﬂ‘% A HOP 2 fluoropyrimidine
7} platinum-g 12+ GeF AR AR S o s 2
A3l o}, A3} sunitinibe] =7} AF2-0] docetaxel THEO]
H|slo] LA AYE7I7HS ARsIA] e
Apatinib2 VEGFR29] AgA o g 2H238l= 48X} TKI
2A wlaolA E = @4 Se] FgerE(Bukwang

Pharm., Seoul, Korea)& H|53E th=7} A FAtof| Al AHALE]
L SR HiA 470 SRR A 2 U A
50| apatinib FEA59] Bik= FHEC] 13%30H, F
o Aj=20l7ro 347, AE77F SAZE 437192 wE
58 2348 Wik SO0 ok o esiel
|9 et A=

Cediranib (AZD2171 Recentin; AstraZeneca)~= VEGFR-1
7} VEFGR-2Z ¥A 0 & 3l= A¥A} TKIo|oh™ X ko)A
ATHEE AP 14 ATATL SR 1ae) B of
A0 F cediranib< cisplatin/fluoropyrimidine®]] ®Hgs}lo] Fof

wolon] BAGe A8k, 2, 7od o UehgoLt 44

=
=

2
o

sk Szl giet
4) I KIZE It M=2 HXS: PI3K/mTOR, HGFR/MET,
FGFR, HDAC

mTORE PISK A QA a4 Tl ASL(PI3K related
kinase protein family)®] 43t serine/threonine T2
LA A9 A9} S, A, oFel a1 o0
2 o wAEe QLS FAIE e
mTORt cyclin D13} 22 Al A} 540 &
Ho| AN} M ZIhAI el TR 2
AApe] WL AT AL thAte s
el A2 S F00 Aol o
o Z7lA7]1, VEGF 5 &yolxo] urado
4>-1a0 (hypoxia-inducible factor-1a, HIF-1o)
. 3491 A Eo] Al mTORE PISK/Akt
of S5l §1405}e, B mTORY mTORCI
mTORC29] E3AE gAsict &43E mTORC1S
Bz}ol s6214ksF g A 1 (S6 kinase 1, S6K1)¥} 4EASH
1 (4E binding protein 1, 4E-BP1)E ¢lAks} EHAI3} 1,
BABE AT g 4, oA, dre] B
WS 55 A, e 4% AL T
59| wolo] SJsfe] mTORe] |44 WA}
A7\ RS o wAS 24 S Sig 24 Az
o|g% A7olx mTORS BHHE WL 4 9low]
EGFR, PTEN, PI3K 52 mTOR A% #=29] Al&o] 9jxs}
L £9] WolE ARl E3t SLBIE B4 mTORY] &
A= 19 o] A 9l 57t oo} At AE 7HA
Qlth® B2 mTOR AAAQ silorimus®} everolimusES
{1 AZoll A2shd SeK1t 4E-BP19] QIARSH L 4
T HIF-1a9} VEGFO] W oksjgitt® §Eg o] 4t
Aol F5 BY AFolME floh Ao FAS dAst
FoFo] WS A AAZ L) ¥AFEE mTOR inhibitorZ A
everolimus (Afinitor; Novartis, Basel, Switzerland)= 413}
o4 5 7] 0|4 T ARNSE ] g WelolAAZA
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AREEoH, 40179 =
FolA AR S5l %“ﬂr Xd Vé QA ghAte] thsto] 14}
G A molA Aufidt & everolimusE T Foldt 24 &
TollA] Tt HE S A FE FUATE 56.0%CA]
IS FABH A A AE SIS 27704, A=
717 SFF 10.171Lo| et b X 5ol Aujt Aol
Aoz capecitabinel} everolimus®] H-&X|H7 o

& 1.871Yo| et Tk ol A
*@%— FAEE 170D A oF
= 7]£H°ﬂ ] ] | E*} v7 L= e S R P B

6 (Ser240/4)¢] a1¥Fdo| Ql
3 e 39 21
ow W Bk U 4+ U

=1 3t A FLo A= mTORE 7|42l 4E-BP1
T37/46, T70)2] 7|4 &4 <lArgle] w7} i"—% 2 ever-
olimuse] ¥1ZF8}tial B8, everolimus®] FoF ZA 9
VIS = & e AR FHsHL 9o o4 O]*JZ—*. Slhe
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(best supportive care)2} ev-
W XL 34 Aol A
everolimus®] ©& Foj= R A& Sty FE=77
ool uigle AAe wHEA etk ot 67 YA
A AWE80| everolimus FoJwoA 12%F 3L dZ
A 4% HE A2 everolimusd]] WS 2AR}E o357 9
3 A 3Lo] WAT} Adro] Wadlos AL AAFSC} Ta A
Al ATLof A everolimus®] *A 2|7} B-FU, cisplain, ox-
aliplatin, docetaxel 52| ¥AIE JA| H ol A2Rgo] QL
AL, 912k o]Fel4] & EdoA%E mTOR JAA7} Al
E54 FAA Ol A nE vt 23E 18 o, ¥%
ol A oot M=/ FUAIALE mTOR SAA 2] -8
A7 e Aol

c-MET= 999l H A} (proto-oncogene) &4 7HA| T A%
OIR}=&- X (hepatocyte growth factor receptor/MET)E 1
w3l Qi GAA o|th. HGFR/METS A|%u} chalg e
Al E2ARISIE AR =S 7L 9lom A Aot 3
A o] Al A E 0] Y (epithelial to mesenchymal
transition), YAIES] H5H Holo] Hefdtrt fIetelA
HFGR/MET®] IIH-2 50-60%0f|A] LEH, of| ¢-ote] <
L oA WA otk Ut AFoA= pER
A 9F ®EO] 64%0]4 HFGR/METS] W&ol 9lglo
H, HGFR/MET &3o] 9= AL 1d Ay=EE0] 81%9A
94%, 39 AJEEL 33%clA 70%E Xpol7k Ao AT
o AT AL HFGR/MET 241% 277} sHth e 45
Loof10% HEE, 24§ UR ES a2k ado|fo

o3
o] % HFGR/MET $%2 F& =2 ¥7]9} o Bl

AT,

Ao 9l
2 QE 717+ 7Pk HGFR/MET] tfet dE=
24 AmgenAtolAl= 1713 HUSELA] rilotumumab
skt AA7HA] rilotumumab®] eF A= W H
I (glioblastoma), AIN|ZSS, Mg AeteA A=l S
O} opz] QfQtol|A ] AFAdt= ks B §itt. Onartu-
zumab3 GenentechAlol|A] 7§Est HGFR/MET®] thdt ¢l
1ol FASZGA A oA QAdollA AREEIL QLA Fot
AAdNA o-MET 544k trd Aol o= E84 x*‘ﬂ
A 2ot dR}Fol Al onartuzmabS Foislo] 287 IS

28F 287 21E o™ Foretinib GlaxoSmlthKhne/\]-
oAl kel A Fol AEA JAAEA HGFR/METS}
VEGFR2S HA 02 gt 9o AEFE o83t dAFois=
A|3ES] METQ} VEGFR2 RTK Afo|9] ASAZE Xdslo]
AIEL] F41& AAIBH= 21 Felstd o™ AA] ¢t
A] foretinibg FoI3F A524] A543z of4] Hale uf ¢l
t}. Crizotinib-2 PfizerAtollA] 73t AR} TKIEA] ana-
plastic lymphoma kinase (ALK)?} c-ros oncogene 1
(ROS1), MET E|RZAICIASIEAS FAOF 3t} ALK fu-
sion gene& 7HA AL Q)= HIAAZEH 2] 82-90%A] EF
o] 5 A2 = Stk YSdellA= MET EA|=7} b oo

& 570 MET #do] 9l 76‘ 22| 0%l A= cri-
zotinibo]| HHg-Ske] UA[H Q1 2zo] TAE >
FGFse} 71 4-8A= Al Z9]
of ol2&= FH % HEHH
el BHFollA e FGF AlodY
w}ebA] FGFsT} FGF 4-841% ¢F X
d& 7HA AL 9lew FGFR2-RTKO| tfet A4l =
Foll tiete] geb 3k el glch” FGFR2-3}
Al f19Fe] 9.3%00A AR, nvhd fietelA ¢
Deng 5°9] 7o)l A FGFR2 $47F SZ0] o= ¢
= FGFR/VEGFR #AA[A[¢] dovitinibol] 7<=
At 1y AAH EA0A RTK 2 289 59
Aol & oA to| B R djAlof| o5 @3} Brivanibe
FGF9} VEGFO] thst A A 2= A] Bristol-Myers SquibbAle]|
A ZEAIESFOlA A mAlR /ESIGITH AZD4647+= Astra-
ZenecaAlol Al @3t FGFR1, 2, 3 tyrosine kinases©] tjdt
A B small molecule GA|A oIt} o]F IS 0|4 &
oA T Ql oS H skl ot of&] Qfete] of
oF o dAtATE glth

Vorinostat (Zolinza; Merck, White House Station, NJ,
USA)= HDAC AAIZA 1H TAHE FZZ(cutanoeus T
cell lymphoma)ol| Al AHg-0] F91E|l o, AA H] AT
A Z5olF S0l A B A Folrh. Al xS
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of 3t Al A vorinostat= taxaned} {3 Fo A] AE
EA 0| ASAIE Hol® g3 9oto] FHARARA 715
e Bo] Folth A AFRE HolA 9k #Abe] 14} X

S
clinicaltrials.gov).

Y Zo]thINCT01045538 at www.

2 =

SeltetolA $IgF B AERE 920 78 ope}
WA Aok Bl TAE Fs] AR E ek ol S-eiitet
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28 SPHAA e AN Aol Etstal o As] WSS v

o o] 2] Fokar ik Y=

/el gt o|si7t ZlojA A A s 71E

AAE o83 N w9] /gomie B4 43
ANIAGAHAE AAFAY Apetdh=

FAXEE APt Trastuzumaba

A 7HE AA A BRI AdE4

°
o
O
o,
fo to
lo % L

e
e

o,
op
ok

lo 4o 1%

P
S
buogo Lo

N o
[l
° o (&

gt A+E oS Facttt ohfdt AETY AAEC] Y
S o R FHAglo] AFE glom, T dEat Ao
o] lo] BAEo] f& AR M2 5o IR o]0
A3l Qlek AR AES o] 83t WEY A5 ey
g aloltt, o]2fdt PAEL o590 RE BAE A FX
= Fokal QAT 1009 A SAIATE REE L BRI A
DNAY| 27} deifld o] 7|t s o w2 vjdi& 7h=
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