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Approach to Molecular Target Therapy for Gastric Cancer
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Yonsei Institute of Gastroenterology, Yonsei University College of Medicine, Seoul, Korea

The five-year survival for patients with gastric cancer improved only modestly over the last 50 years. So, several studies
about molecular target chemotherapy were investigated. We reviewed about molecular target chemotherapy for advan-
ced unresectable and metastatic gastric cancer, which has developed recently. EGFR (Epidermal growth factor recep-
tor), HER (Human epidermal growth factor receptor), VEGF (Vascular endothelial growth factor receptor) can be the
target of therapy for gastric cancer. Patients with advanced gastric adenocarcinoma who are potential candidates for
trastuzumab should have their tumors assayed for the presence of HER2 overexpression utilizing tumor-specific criteria
and/or gene amplification. We suggest the addition of trastuzumab to chemotherapy in patients with HER2-positive
tumors (as defined by 3+ immunohistochemical staining or FISH positivity), as long as they do not have a contraindi-
cation to trastuzumab. Except for trastuzumab, we summarized several studies for molecular target agents which were

not validated yet.
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2. EGFR (Epidermal growth factor receptor)2} HER
(Human Epidermal Growth Factor Receptor)

EGFR &-& HER family (EGFR, Human Epidermal Growth
Factor Receptor)= ErbB Tl familyo], 4] £F(HERI,
HER2, HER3, HER4) 9] #2202 FAMIS 7H]= &
Alolt}. ErbB-1 3-& HER-1S EGFRZ £2)7| = )0, ErbB-2
= AolA= HER2, FollA= neuz =™, ErbB-3+=
HER3, Erb-B4+= HER4Z E7Ith of7]of 27t=r) Avtst
Al =9 tyrosine kinase®] €4 IS AZ &, AlZ Y=
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1) Trastuzumab (Herceptin®)

Trastuzumab2 HER2E EZ 02 1= U 27| &
A AR BA| A 237} G Hollh= HER2 ¢4 ¢
A Azl gk A7 A7t HuE g, thEaQl
2 34} ToGA (Trastuzumab for Gastric Cancer) ¥5-7} Sich
| A7 FFAEZE Y4HA Q= 63]9] infusional 5-FU
= capecitabine} cisplatin®]] trastuzumab (8 mg/kg loading

[*]

dose, then 6 mg/kg every three weeks until disease progression)
& 831 157 13X S 15 vlmsAk B2
2 247059 1223 olzr|ae] YA 24t 3,807 5 HER2
o] th3l fluorescence in situ hybridization (FISH) %¥AJo]Aw
1 2 A)5FsKimmunohistochemistry, IHC; 47 percent 3+, 30
percent 2+, and 22 percent 0 or 1+) %42l A} 59495
gz skl

1 A3} trasutuzumab-S 83 2150 18X ¥ IF
o Hlg} BgEo] M === & 4 AATHA7% vs.
359%). E3F 17.1-18.670Y¥ ¢t 24 A7 |7 o Hy
trasutuzumab2- *§-&3 1Fo] A 92 5ol HlsH A
Z7I17t0] FYHA oS & o UATKI3.8704 vs. 1117}
). ST #HEH FEoJA &= trasutuzumab B grade 3
ol }e] A} %= th2t2] 4%9°] Hlsl Wol B EU,
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A 715 AT SR tiE279] 1%0] H]3 o] HilE]
O}, ARl =4 WA YlojAde T 7HY fogt
folE HolA|= sttt ol o) w2 AR 5=
B=sle] BA5)] B IHC 3+¢1 159] trasutuzumabo] 7}
FFolstA AES Fel 9FE rIR 2 (hazard ratio
[HR] for death 0.66, 95% CI 0.50 to 0.87), ©]oj ¥t} IHC
24 2o Aoz Ao ke wek(HR 0.78, 95% CI
0.55 to 1.10), [HC 0 = 1+ 252 Y28 SR Gk
FA] ZFt!

o]} Z+e AL ARE EF) trasutuzumab 0] X

= WH2] ¢k HER2 3PaHd Aol d gl §lo1A cisplatin,
fluoropyrimidine 2] H-&-2 ol AFEE =S 51= Sk
w2hA] trastuzumab®] ARG 7o) = XA A9 A
o glojAl HER2 Zhdrde] digt A=2|do] BiEA] B Qs}
Atk ToGA A 0] 2l Capecitabine + Oxaliplatin®]] trastu-
b WWESH= AFE T2 510 1599719] 2, 34 traszutunab
of gt A7 & Foll Utk
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2) Lapatinib (GW572016, Tykerb®)

Lapatinib2 EGFR¥Z} HER29] tyrosine kinase % of ATP
AR AAE Uet= AAlol, o AMZFE 53
AHE Fal HER27F dPEAE Ao 9lojA] trastu-
mab} W A] A5 BIE 7|8 & 4= Qo HaEg)
t}” Lapatinib& &2 HER-2 %432 HolA guket 3
A trastuzumab 2|2 Al9)] 0]& 0] capacitabinei}2] 32
o2 AAS WL Qlrk 477959 Y ERE o= 324
ALof|A] lapatinib THE 8 H-2 RS- 9%, SIHYE71ZE 4.8
Neel AiE Btk 34 A1E= old FAXEE WY
A X134 A gERtol| 914 weekly paclitaxel 2+ 7| lapa-
tinb& 8ot 2 B U= & Aol BEES
B 5l= A2} ECF (epirubicin, cisplatin, infusional 5-FU)
of| lapatinib WH-85k= A 5 2, 34 10 719 d527F EAY
23y Fof Uk
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3) Cetuximab (C225, Erbitux”)

EGFRE ¥# 22 3h= cetuximab2 $J 23} A2 241 2]
SEX RO avks AgHolth’ g, APy A=t £
= AR FF AoiAl= 71E 13 B2 70 cetuximab
= WH&st= Aol digh S8 ante] disf o= A7t
P2 Qlek. BE Al PAskaL, HE dAoA = A
2 HkFg-E0] S0%E A3st o, Bt AE7IZR 1071
olBlATE. oloh Ze ATt 71E BRI N ms vlwste
& v o 947 ek ke Cisplating} SFU -0
o cetuximab2- B-§3h= Aol thet A7 A 244 =Y
ATE T3l X ER] 2 Mol HFA Y 66782 tiF
o2 sk3tk I 2¥ cetuximabs 83 IF-S HHSE0]
19%=2 I19A] &2 159 13%0] v|3) FulstA wskoH,
F218) AZE7)7Hprogression free survival, PES)o] ¢l A
STAER JFRA) ¢k 82 5.5/ vlE) 717te] 2o
o, AA| AE717t) QoAM= 9570 E = a%A 942 IF
o] 5.571 Qe wls) A%k

TS AP AL Ee AAE BAT % SRl s
FOLFIRIS]| cetuximabg #-85R= 24+ A7{FOLCETUX study)
7} AR, 385 TS ko2 ST, 34 Bkl
overall response rates (ORR)¢| 2% & %it}. ORRL 44.1%
oo, median time-to-progression< 87igo]| At 55.3%
9] 3RP7} AE3HE I, median expected survival time 16
AYO5% CI 9-23)2 ZAHEYT} Grade 34 AL ZHT
ZHAaZ(42.19), BFRI(21.1%), AHT7.9%), SE22(5.3%), -
W E(5.3%), hypertransaminasemia (5.3%)0] E11%| 11, St
e gl A ARud FEEoe e’

o] lof| & cisplatin/docetaxel ] cetuximabg H-83= A+,
Cetuximab} platinum-fluoropyrimidine ©] #-8-2 %, Cetuximab
3} irinotecan/folinic acid/5-fiuorouracil (5-FU) (IF) 2] &9
Hol| et 24 A7 A= UL, ofof| Higt 34 A7 A
%]l AH(Expand trial).”* Cetuximab®] Q44 4830l o
ARSI QTS Ftlor F o A& Aol o ATk

Cetuximab ©] 2Jo)|= anti-EGFR T 3421 panitumumab
o] Y= =dl, HEHolM= a7t AL, HUelA
+= epirubicin, oxaliplatin@} capecitabine BEHEOX 2%, REAL-3
AT BT s A, F FAXE HopollA A=ER,
S S Aoz HuEgl o, Aol ttphase I/
A7F 27 Folot. o] &foll k= matuzumab2 14 Aol A
+ EOX a¥¥} B¥3stge o ¥kg-E0] S3%n R, 24
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Aol A= BEOX 8ol HlsliA 2JolE Ho|R] £351%7] o
ol § ol A7 JAHA = LUk

ESH A2 ant-EGFR @ 34|91 nimotuzumabo]] Tt
274 A A3} 20119 ASCOof|A 37t = $iek 5-FU 7]5E
FAA 5 MG Hol= 2 A A A irinotecan
= Q 3l nimotozumab W3 S 8w EF 24F GFo)A
PFS& = o Ztof| Zpol7} gil o), EGFRE) =7t 5
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4) Gefitinib (ZD1839, Iressa")

Gefitinib®] 2= Ao A= Aol A= E= 9
el QolA 471A] At7h BaEglet 13} 2|7 Agfgh
X3P A=t 34} 36 hAFO R gefitinib 500 mgE &
ofsl= 24 A7t A E o, 02 g gyte] B |
£ Hou), 10789 2ERH28%) 71 2|4 85 o4} oFY W
FHE AR EE ol S go), oo i
gl BIBH(55% vs. 2000), HB/FHA|EZ o] At HIs] =
2 ¥FS-E(55% vs. 20%0) S Bct 3712 02 EGFRo| &=
2 o= dEE 999 Bt 5 670] AR BheE B3
31, EGFR @Hdo] &2 50| 284 g2 150 HlaA
TTS (Time to survival) 7]7Fe] 2153 vs. 55).”

F&o] B7FsS Jg A=A 34 273 te R
gefitinib (500 mg daily)& Foigt T T2 Aol|A= 379
AL BB ), 799 Expt kY B A4S BYoh
a2 o)A Arel g, Aol digh xfo] g2 §igih
A0 disixe 3= APt 31, 3= Wxlo] 5 Bl
A o|gollE A EAL Y H9E gtk A=
A A=A SFl tal gefitinbe D= Tt &
FoME v&F Ayt 22 P BEHAE
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5) Erlotinib (OSI-774, Tarceva®)

SWOG trialof| A= =&0] E7Hs3 QA=A AR £
QoA g3t Aol ) erlotinibe 13} X 2A| = AMg-3}
Fct 1 A¥ 659 A HEE B om(9%, 152> &
A #f), o] FAEL BT A= FAR T SAA
7P &% 4oz w23t o i dxlel¢lal, EGFRY
o, Holoh AAE A oS A= flsic A=
AR Zokat 9ok Ato]] EGFR & 949 viZtE zjo]o
tistolis WEslA] oottt A2 oa AW $ete] ofd
A= FARE AT Ao Aol erlotinibo] a7}
7} 293, EGFR 2d Aw=et A&7 ¥hg-Eute] v
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3. VEGF =¥ X2

1) Bevacizumab (Avastin®)

Cisplatin?} irinotecan®] ®-8 Q¥ o|u} docetaxel THE-Q
ol bevacizumabg W83t 24 A77F B Eieh A8
< LFe T2 dollA] bevacizumabd H-EFAFE A+
oA BuEgd Ba-ga gARstgItE > Capecitabined}
cisplatin ®-8-2 ¥ ]| bevacizumab& F7}3H= 34 AVAGAST
trialo] Ao =25 WA A 3P4, Mol AY E=
A= AR FEEA 77478 Fe 2 AP A
T AL capecitabine (1,000 mg/mi” twice daily for 14 of every
21 days)3} cisplatin (80 mg/m2 on day 1) B-8-2H0| bevaci-
zunb (7.5 mghkg day 1)& 27ksk= 183} 9joke Eofah
= wo2 Hustgon, 35 tA 0= o] XS w7k
2|} 63] A3t HIS bevacizumabs B-& FoA7t I&
oA HES-Eo] =9k1(46% vs. 37%), PFS= ZA BE1E ]
Z9k6.771€ vs. 5.370, HR 0.80, 95% CI 0.68 to 0.93),
AE71E Aolofis $ofat Aol S WAT 4 K121
4 vs. 10.171€, HR 0.87, 95% CI 0.73 to 1.03). FZ-gof
SlolAbE A, Eul BRG] haAl Ak Alolol olet
Zpol7F 1A, 18, &8 o) dig)A+ bevacizumab 15
o] B #A Uehtoy 1= F=2t BuEgick 34, ol
A A AFZEE Fpol7F HArHGl=d, oMot I52 7HE
F2 A7 BR 2L, bevacizumab?] G 7 AR
S m(13.970€ vs. 12.171€, HR 0.97, 95% CI 0.75 to 1.25),
Erjehgr] Q1EE 7P W AEZ IS H3l o, bevacizumab
9] A= 7 A VERGTH11.571€ vs. 6.871Y, HR 0.63,
95% CI 043, 0.94). o]} 72 z}0]Q] 0|30 tar: Wt
SEA] AL, obAfollo] ThE el Bls HA=HA FU
H|&o] 231, 7Hdo] vl&o] won, 23 JAUArE W=
Hlgo] ¥ 2(66% vs. 21%)& olfE E & Utk

A capecitabine, cisplantin®]] bevacizumab2 ®H-835k= 34t
HF7F AL )t 71 ol AR BEX] =] bevacizumab
2 Weshs 20017HA1e] 24 A7k AYE T ek,

2) Sunitinib

Sunitinib@} sorafenib& VEGF receptor tyrosine kinase

(TK)Z} TH2 TRsE oAHe oke® A 9lek. Sunitinib

< Hol A A 3HAfof| QlojA] 23} AR ThEAREEE 24
AT HH 2199 3} 5 159 A} FEHE], 459
AL A HHAdEE Bglon, vhd 79 Fxtof| glof
A Aztet Bag-e Aok

Sunitinib-& 22} A2 ARG 78S AFOR 3 E o
£ 24 AFolAE 27(2.6%0) 9] FAF FE e, 2573321
%02 A} by WS B, F7F PRSE 2.371Y(95%
Cl, 1.6-2.6709), 27+ OS= 6.871L8(95% CI, 4.4-9.671Y),
3% ole] AL BAWILFCA0), FHTALT(294
%67} = Qlck o]S Eaf sunitinibS o] FPL L3k,
S0l tisiixle vl A& 7Fse AR & 42 9lo] 7|2
FAayyte] Yeaws 53 auts g & 5 o
Aoz werEch AR sunitinib THE T 7|2 3oke Mt
o] Pgx&of tigt 1, 24 A7} 1049714] AFY Folch

N
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3) Sorafenib

Docetaxel (75 mg/m” IV on day 1)3} cisplatin (75 mg/m” IV
on day 1) B89 sorafenib (400 mg orally twice daily
continuously) & 71t 24 A7} 4475 9] AR RE A
B2 XYY T Aol YAY BAE o= A
o} BES-Eo] 41%, S OS7h 13.67H¥= B =9, B,
FALL 3, 4% BAL FATHLFE40 A" olet 2
2 AF A7} docetaxel, cisplatin H-E-F Q0 Sh= 150
H|8} sorafenibe 57} Fofsh= Zo] B L2 A|of tisiAl=
F7HER1 F&9 A7 eshlth. @A) sorafenib T,
IE= 7)& 348 ¥(Capecitabine +cisplatin, Docetaxel +
cisplatin)©]] sorafenib2 ®-E3l= 1, 24 A7} 104 71X
X% Foltk

Z B

A2 Aol &3 thE el HlsiA] XIyE Hof gt
IHA IR o] FESHA| gtk ol AR
IS o 2o A=HI Qe FF A8A F2 AT
tiide] E 4 Uck

Trastuzumab-2- 3172 Q1 geFAofl Haste] AREE ¢
AGES 269717 E9F 5 e Aoz dEA YA
Aol A= HER2 HARE APdof Sk Zo] YR o2 Eof
Atk 183 cetuximab W53 oh2 EGFR T A &
2 AgAl= 34 479 2345 7t AL Qe Foltk ¢
2 9 259 || 71 4= Q= oFEo] WAIA| ¢k

7h 71 =L ek

Journal of Digestive Cancer Reports 1(1), March 2013 27



TG Oh, et al. Approach to Molecular Target Therapy for Gastric Cancer

- =

A2 FF 507 S 2L Lol mEtATE A
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=354 2 79] el 2= EGFR (Epidermal growth factor
receptor), HER(Human epidermal growth factor receptor),

=

i

ol

VEGEF (Vascular endothelial growth factor receptor) & & <=
Ut A o2 EAAYETHA 2= F trastuzumab-> HER2
TEE AlA 7831 AM-E 4= o), 71 FAsteta
Yol EFosl & 4= ek Trastuzumabo} 71 5he| o
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