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Molecular Targeted Therapy in Lung Cancer
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Lung cancer is the most common cause of cancer death worldwide. With advances in un-
derstanding of lung cancer biology and technology, there has been significant improve-
ment in the treatment of non-small-cell lung cancer (NSCLC) during the last decades through
the development of targeted agents for molecular subgroups harboring specific genomic
abnormalities. So far, agents targeting Epidermal growth factor receptor (EGFR) and Ana-
plastic Lymphoma Kinase (ALK) have led to high and durable response rates in patients
with EGFR mutation or ALK translocation. Also agents targeting VEGF improved overall
survival even though a specific biomarker has not been defined yet. As more and more ge-
nomic alterations, such as ROS1, RET, MET, HER2, BRAF, FGFR1, DDR2, PI3KCA and K-ras, are
being identified in NSCLC, new targeted agents for patients with specific genomic altera-
tions have been developed and have showed promising results. Furthermore, promising
results with immune checkpoint inhibitors such as CTLA4 inhibitors, PD-1 or PDL-1 anti-
body will shed light on further improvement of treatment of lung cancer in the near future.
However, the evolving nature of cancer through the appearance of resistance to targeted
agents and tumor heterogeneity would provide much challenge to conquer lung cancer.
Unfortunately, since no significant progress has been achieved in targeted agents in small
cell lung cancer, this review will focus on NSCLC and provides an overview of growing new
targeted agents in the treatment of NSCLC.
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1. Epidermal growth factor receptor (EGFR)S X2
ot= HXX|=H|
1) EGFR tyrosine kinase inhibitors (TKI)

EGFRZ H|4xA| L[ 1] oF 50-80%0f|4] P& st 2pdgo]
U= 75 %7t sl EGFRE EGFo|U TGF 5 2j7FE(li-
gand) 2} Ag51A EW homo E+= heterodimerization®] o] 71
1] 9] AT AL AAS E4JSIAA PIBK/AKT/mTOR 7= 2 RAS/
RAF/MEK/MAPK 7 25 5501 Al|32/d7%of| TofstA Hrt.

EGFR TKI:= EGFRY] intracellular domain®] tyrosine kinase®]]
AElA 0 2 Aglslo] adenosine triphosphate”} Z3ls}= 712 ¢
Ao 2 B9 A1573 7S Aheap ] Flck BGRR TKES oh9- 2
& BAR 0|04 Qo8] AR} b5t B 71
o] &R oFA| 2= gefitinib, erlotinib, afatinib 2 dacomitinib
5Ol Utk 7HY A 7 gefitinib- 085124 9141 IDEAL
/11 10| A gefitinib 250 mg/day = 500 mg/day THAFA| 2 A|
A 2| ZHQLE B aA 25| 9F ShALoll A 0F 10-18%2] HHS
ol QA 7|29 ofA|=A] Q173 Hhof HERZ FDAO] 5¢1
OF AE-5HA| E|ATH]. W= AP HHg-o] F2& ERfE0
F opAJof, o4, vl ERE ArEkAtto| et o]t 344
TE B2 7]129] A 29 platinum doublet 2] HE-Q!
53l AE717HY] A mHsl] fleh 34 A M=l
W 2 235 9A] 35H3itH6,7). Gefitinibo] 73-¢- ISEL A+
£ 53l Aol ARE TUE vl 2 2AHE RO A
A 882 o $1oFt(placebo) TR} gefitinib-a W]t 34 ¢
2 1L6929] B} 2ol MPAElo] S wskeL} 24 2at
Oh= 2 gefitinib O & 2|75 W2 Lol 49| HEEo] FAEA]
OFQITH8]. B erlotinibX® 7]2&2] 3}9F2| 221 platinum doublet
ko] WHEkaRS platinum doublet} Bl w3k v} AJ2-E0] 3RS
A5 S5k oLt 9lokFtat} erlotinib T-5(150 mg) 2t H] 13t 3
& A1 BR219JA] 677119 off 4.771€ = OJu]Qle AEE2 3F
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AFS Hol ul=tof| A= erlotinibih AR5 31 gefitinib-> Hufj7} &
A= ATHI]. ~L2fut 2004 0] EGFR 72} o7 EPAE| AL o]
A} Ho7} Q= SFE 0l A gefitinibol] thEt HH-3-E-0] v~ =7
Ut Abdo] 5= 719] o2 A3 Aol Al Bl 4L EGFR 72
2 exon 19 deletion¥} exon 212] L858R2] -5-Z1A} ¥o]7} EGFR
TKIO| 97} Q= EAHo|= defA]A EgieHio,11]. T
S 28 AHE-E EGFR 5412 F¢1Ho | = =2 ofAlof, A9k HIE
AxH1007 o]5H/BAY), o1/ d5ellAl oF 40-60%7HA] HaLE|o] ID-
EALo| A THEE| QU OFA| B ittof] gt /2] 5/dE olsfisiA &
Atk o]% EGFR §-412F ZdHo7} Sl A== o=
gefitinibo| L} erlotinib-&- AR8-5F 2/ QM Aol A A9] HE At
oAl §H3-E-2 60-80%7FA] HLALE|QIA1 F2187]7HE oF 107]1Y
A2 HAEQITH12,13]. o3t A AE Higo 2 v FAA}
F= AEAR5E o A Ei= 10 pack/yrs), Ao O 2
7122] gAAQ] carboplatin/paclitaxel} gefitinib THE-2- ¥ w5}
£ 1PASS 34 177} REISICH, o] el 121753 o} o} o]
AAEIGE A7} o] Aofs El9k 17} B B
kol HR=0.74 (95% CI, 0.65-0.85)2 2Ju|3)= sFARS H Tt
[14]. ch& 2R3 2 o] Aol oF 30% o3| Bl
24 ¢lo] EGFR 504} S 4140018 Afato] 7 FolAje] 23
2% w|msisie] EGFR Eeitio] el BA79] A4 W8
o] gefitinibw- 7} R} A| Tt H|aske] 72% Tf 40%, 713717
0] 9,571 o) 6.3/ L2 gefitinibto] ]| UA| SFAE WHH, EGFR
TR &/ A= FR1E7I7 o] 15714 of 557K & @3]
2 gefitinibwtoll A E=FSHA LFEATHLS). o] ¢19-5 53 EGFR
AR EAHO) 7} gefitinib] X =2 0] ¥Hg-E 9 TR 5
TRk GlZRIARIE Seleeh OFA SO Botel
S 490] gefitinb 2ol A 2JuI5)A] ST T4 SFA2 Q1 st
A, A, S 2% So geitinbol ] M%7} ol ekt
gk 4] A SOl AL Bk AFBRE 20l HISHo] geftnibS
Folgt FLof| A ofe] SHollA S HAlTE SElu ol A= 2
2 YARQILO. 2 gefitinib¥} gemcitabine/cisplatin}2] H] WA+
(FIRS T-signal) 2 515031 #o] olat 2312 Beirhie], 1 o]
EGFR 3-7212} &0 7} Q1= L& UIALC. 2 gefitinib T+ er-
lotinib-2 platinum doublets¥}- H| WGt 34F 91517} RIgjE|o] oA
U3 ATE BYTH17-20]. Z|Lofl=2A]|t] EGFR TKI?] afatinib
(40 mg)< cisplatin/pemetrexed = cisplatin/gemcitabine¥} H]
W3 Aol A §EE-5 B FX87]7 el A K5 EGFR TKI7} €]
QA A= ATH21]. e HE AtollA] &Y Aol B
O|A] gFo} of= B eAE el A -0l EGFR TKIE cross-overstod
TA QRO = AR Ao & ofsfE] il QItk(Table 1). o]2{7h A+
£ 3ot FAARAE o83t A ATollA “AFEFEA|AH(bio-

marker)"] Z:0/40] chal thAl 3 ¥l olskabA B A717t weiek
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Table 1. Randomized trials of EGFR TKIs compared with chemotherapy as first-line therapy

Study No of patients ~ Study population Study regimen Response rate (%) PFS (months) 0S (months)
IPASS (Asia) 1,217 Adenocarcinoma Gefitinib vs Carboplatin/paclitaxel EGFR mutants EGFR mutants 188mvs174m
Light/never smokers 71.2% vs 47.3% 95mvs6.3m P=0.109(NS)
HR=0.48
First-SIGNAL (Korea) 313 Adenocarcinoma Gefitinib vs Gemcitabine/cisplatin EGFR mutants EGFR mutants (NS)
Light/never smokers 84.6% vs 37.5%
WJOG (Japan) 177 EGFR mutant Gefitinib vs Cisplatin/docetaxel 62.1vs 32.2% 92mvs6.3m 36mvs39Im
P<0.0001 =1.185(NS)
NEJ (Japan) 230 EGFR mutant Gefitinib vs Carboplatin/paclitaxel 73.7% vs 30.7% 108mvs54m 277 mvs 26.6m
P<0.001 P=0.483 (NS)
OPTIMA (China) 154 EGFR mutant Erlotinib vs Carboplatin/gemcitabine 83% vs 36% 131Tmvs46m (NS)
P<0.0001
EURTAC (European) 174 EGFR mutant Erlotinib vs Platinum doublets 58% vs 15% 97mvs52m 229mvs208m
P<0.0001 (NS)
LUX-Lung 3 (Asia/Europe/ 345 EGFR mutant Afatinib vs Cisplatin/pemetrexed 60.8% vs 22.1% M Imvs6.9m 0S not reached yet
North America) P=0.0004
LUX-Lung 6 (China) 364 EGFR mutant Afatinib vs Cisplatin/gemcitabine 67% vs 23% 11.0mvs56m 0S not reached yet
P<0.0001

NS, no significance; PFS, progression free survival; OS, overall survival; HR, Hazard ratio.

Ao AL5-S 53l FA EGFR TKIS! gefitinib, erlotinib W af-
atinib-2 EGFR $-A2} Z010|7} Q)= 3} Sof| 7] 12} 2| 52A| =

o1ukorT1 ) elAfol| A AFRE] AT Q)T

T12} EGFR TKIE AR8-6H= A9 ti22] kA5 2F 10-14
7§ Fof] ol A= o]2fgt o]f-& oA WL & st
Ak EA7IA] of ] /d7]140] Lot T790M R-5141e] E¢1e]
7} 2F 50% o]AFo| A YERYH T €]of| % c-met amplification©] 2F
10%, PIK3CA mutation, HER2 amplification 3!
chymal transition (EMT) 5= #Ho{s}o] YR 3r}of| A= AAf|3E
H|¢ko 2o Mgk WAETH22]. o]3t oFA AL S5 ¢
3f] 7= 2%} EGFR TKI ¢l afatinibo |} dacomitinib2] &g
ShAIZ] 9F O afatinib/cetuximab®] E3H2| & A] ©F 35%0]| 4] |
S E= Helt} Tefuf 2tofli= 34|t EGF TKIZF 7idE]e] glo
] o] SpA|L: 7|22 oo} Se] EGER 3l T790M Fio]2
A0 2 3R oA (wild type) 2] EGFR A A|51A] 7] wj &
of o] 2 oIk 35 HolL P4 5 4o] 7o) gich. Ao =
CO-1686, AZD9291, HM61713 =-0] 7dt=]o] Q111 dA| 7] JAF
AR Foln] Uit ghatoll A w9 -2 Whg-5 Kol g% 1L Ayt

EEch

}_‘

! epithelial mesen-

2) EGFR monoclonal antibody

Cetuximab-2 EGFRS ¥4 0 & &)= chimeric T3} 2 A4
ofu] &g EHX“’*OM TSl A A RAZ QI AL Q= oF
Alolek. ARt A e Astsizol BlaA|2H| Yol 4 EGFR W&
o] oF 80%774] EJ—Hoi cetuximab©| H]AA| 3ZH|FO] A2 A| 2

A A7} Elof ek 7H diafits 34 M) FLEX 24 1,125%
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of A W AA|ETQ} S S A2 13 a0
vinorelbine¥} platinum/vinorelbine/cetuximab-2- H| 1w} A+
ot} 23]. Cetuximab-2 400 mg loading $-0f| 250 mg | FAFS|
A3l 657717F Bt 0] = A QMO 2 cetuximab TS AL
Shaick o Q104 oF 63:0] AE7|7k0) oPge] Ho] BAEHA L
2 9u)7} 9J9 0 H(P=0.044) HFH--E cetuximab-o| A 36%
off 29%= O] A w9k cetuximabtof| A T W], HAJS
TS AAL FAEA] BARE 5 AWM Rl E3dTh
A A& 35 o|ffo]] TFEEE AT EAEAIA AHE7ITTo
157114 of 8.87 €= 71| o] w) ko] UF0) EA|ALR of A%

T 9Jck e Ao SfREEA ] EGER 2o 51
ol A27I2bo] uisl] Z9ek 1 lo] EGER 1ol
AR A e B olek FAeh et e 2 o
T OARRle & AJeYst BMS-99 ol A=
)4l carboplatin/paclitaxel2 B| -0 & ¢G5 31 oL A=8
O] Q= HolA| ¢l QlojA] oFA71A] BlAA| :2H| ol 49 ce-
tuximabo]] thgt & &to]| thafjAf= FA Aol nl=oluk fofA 1
2} 2|2 A A Q1] 5513 QJE(Table 2)[25).

%] human monoclonal antibody ¢! necitumumab©] 75|
E5] HA|| 22 of| A 7]1&9] platinum doublets¥} H] 2 5}o] neci-
tumumab-2 *36FS o] G AR AP Lk 2534 ALY

HIE 7|k Hofop g Aok,

= platinum/

v1norelb1ne/c1splat1n

2. Vascular endothelial growth factor (VEGF)
VEGF= /474 95t A dg Aol 71y 583 oa-& 3t
cl. &% VEGF 0|90 = fibroblast growth factor (FGF), platelet

http://www.e-hmr.org 39



HMR |

Myung-Ju Ahn * Molecular Targeted Therapy in Lung Cancer

Table 2. Randomized trials of cetuximab in non-small cell lung cancer

Study No of patients Study regimen PFS (months) 0S (months)
FLEX 1125 Cisplatin/vinorelbine x 6 cycles +/- cetuximab followed by cetuximab 48mvs48m 11.3mvs10.1m
P=039 P=0.044
BMS099 676 Carboplatin/paclitaxel x 6 cylces+/-cetuximab followed by cetuximab 44mvs42m 97mvs84m
P=0.236 P=0.169
PES, progression free survival; 0S, overall survival.
Table 3. Randomized trials of bevacizumab in non-small cell lung cancer
Study No of patients Study regimen PFS (months) 0S (months)
E4599 878 Carboplatin/paclitaxel x 6 cycles +/- bevacizumabfollowed by maintenance bevacizumab 6.2mvs45m 123mvs 10.3m
P<0.001 P<0.001
AVAIL 1,043 Cisplatin/gemcitabine x 6 cycles +/- bevacizumab followed by maintenance bevacizumab 65mvs6.1m 136mvs 134 m
P=0.003 P=0.761
AVAPERL 253 Cisplaltin/pemetrexed/bevacixumab x 4 cycles followed by maintenance bevacizumab +/- 10.2mvs 6.6 m 0S not reached yet
pemetrexed -<0.001
ATLAS 768 Platinum doubles/bevacizumab 4 x 4 cycles followed by maintenance bevacizumab +/- erlotnib 48mvs3.7m 144mvs 13.3m
P=0.0012 P=0.56 (NS)
POINTBREAK 939 Carboplatin/pemetrexed/bevacizumab x 4 cycles followed by maintenance pemetrexed/bevaci- Bmvsb6m 128mvs 134 m
zumab vs Carboplatin/paclitaxel/bevacizumab x 4 cycles followed by maintenance bevacizumab P=0.012 P=0.949

PFS, progression free survival; 0S, overall survival.

derived growth factor (PDGF), placenta growth factor (PIGF) &
I AE Tk WS HIERE o2 Solld VEGE Wo] $71s
of glovl ek oo} whelo] Itk VEGES] A5 g 42E
okol| 4] 21535} EGER 7 &9} 1|25} PI3K/AKT 2 RAS/RAF 7
22 53 dofidt} o] AR VEGRY) A5 AZE Agks
& o2 A7 o] Qick

1) Bevacizumab

Bevacizumab3 VEGF2} A3}F5}= humanized monoclonal an-
tibody= VEGF A5 A2 E ZJehohch E4599 U414+ 878
o] 2884 B HHPA| 28 SRS tiAFC & carboplatin/paclitaxel
7} bevacizumab¥}2] BeFQHH-S- H WSk 34F G1L2 bevacizumab
15 mglkg 3% (402 73 657] ol §X %02 ol
195 w7 EoRRiTHael, 1 ol 1] AT HBAES
AT AR A8 AR W} 3o} o] T MBIt
oA TE A7F 2P| Ak o] Aol A bevicizumab ol A
127119 off 1072 oF 27§ L] AE717He] FFAFE Bl om vkg-
EoAE= 35% o 15% = HA] &Ju]Ql= 2ol & Bt 54 A =
oF 7%2] oA L&Y Fo] YEbhoLt vluA FARgo] e
th. &, 719 platinum doubletof| 4| 2% 2 TAX|EAE Holo}
e o) AE717ke] dojxl 2 %9 Atefar st Bi= o]
O] F0]Z] AVAIL ¢Itol A= T 71R] 80| 7.5 mg/kg W 15 mg/
kg9 bevacizumab-3- gemcitabine/platinum¥}- ®§}5}¢ placebo
oF Bl wgt Al 418471 7R bevicizumab - Lol A] W5 &F

flo X r
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& YO A AEZ | ol A= Aol HolA] GEATHR7).
Bevacizumab @] H 2ol A AE7|7ko] Lol A5 T
2 A 8% 2 2 bevacizumab®] HeHS g5l | 9fg WS A
7} A8 = Q]ct. AVAPERL 191+ cisplatin/pemetrexed/bevaci-
zumab 2 2 § &= QM-S AJd3}t & bevacizumab/pemetrexed 2}
pemetrexed -] QH-S H| w3t L2 A, HIH A] 3.77[99]
FR1eY717ke) A2 Helrh28]. o] F 71A] AE-E 55l HIHBAl
3LOFO) 2] 2 & bevacizumab?] H-8-Q¥o] dz] o1 =11 QIth
ATLAS ¢17-+= platinum doublet/bevacizumab $-0]] bevacizu-
mab T} bevacizumab/erlotinib -3-%] Q-2 B w3t A2 A oF 17
Yo HE7|7H0) FFAFZ B arstal Qlrk 3 POINTBREAK A+
o A= 1A} QO 2 carboplatin/paclitaxel/bevacizumab ©] - beva-
cizumab A 23} carboplatin/pemetrexed/bevacizumab ©]%-
pemetrexed/bevacizumab®] -2 8-S v wal et FA13Y7]7H
2 0 2% A QGO A e Tol7} glch B2
GO A= placlitaxel-ol| A B 25T, TBRAEHO) &
2 RHH, pemetrexedwtol| A= RIS, 4tk 43 50

(Table 3)[29].
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2) VEGF tyrosine kinase inhibitor and other multi—target agents
EGFR TKI ¢} H]5=3t 7| d © 2 VEGFS #3| 0 & 5= ofg| &

29 small molecule TKI S0] /=gt of7]of £5)= ekA| 2

L cediranib, sorafenib, vandetanib, mosetanib 5-¢] ). VEGF

£ 34 ° 2 human fusion protein?] aflibercept ¥ vascular dis-
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rupting agent?] ASA404 50| Itk o] 5 OFA| S tAbO 2 3 e
Aol Aol A7 |7bo] k7t ol A ol2lofl WE7IKH

o] Zojl A= ob 4] iz Algolck

3. ALK translocation Z! ALK |||

2007'A%=0]| H]AA|SLH|QF EERFo]| 4] 281 AAHAof] $1A]3F EML4
(exon 1-13)7} ALK -8-%}(exon 20-29)7} translocation®)+= EML4-
ALK translocation®] 2+=2] Mano 5] 2J3]] 815 % 2= EML4-
ALK translocationS 54180 A EGFR G214} EHo|9} 72+
2 “F937ZAHoncogene)" = LHFTH30,31]. EML4-ALKE H]
AAEOL] oF 2 7ol A] ARl S5 BlEeIR 0 R Al
4 W7} S Leftch 7]2] 2 A719] crizotinib® 42
c-met 44| gl OFAlo] L} AL ALK {4l ATk o5 el
Sheh. A|ZF ABeIH EMLA-ALKA} 9k ALZZA of ool
AEEAS KT 1 DA S 5 2 BRjoA e
S W& HAL o] $P7F EMLA-ALK 7} §le-o] st o]
L 2= fluorescence in situ hybridization (FISH) & ©]-&s}o] oF
3,000™ ©]AFe] 3R HE] screen 510 ALK translocation®] ¢}
L gt Hsho] 7S ARt 8239) T e o
=0l At 2hpe] 14 Aol A mehe E-E(57%) 2 671 -
70729 S BATH32), ol U] B BE o = 9 A
I} FR8717k] 9770 Ho] i 1270 BEES 74.8%E LT
[33]. o] A= 48O & crizotinib-2 2011 FDAY| accelerated
approval & W7 SI53c}, ol oFo] AJRHELTL O 4l Ufo] 51
2 212 BEGFRTKIS o5} 713 9] 91 e oo
o} 71 o|f= A= 1ok 3ol H 243t biomarkerZ} 3L ©]
23} biomarker driven trial-& 5}937] wjl 0]tk 0] ALK translo-
cation®] Q= H|AA|ZH T SIA}E Ao & 22} R O F crizo-
tinib¥} pemetrexed E+= docetaxel ¥} H] W}= 3A4F Lo A 5+
21717+ 77708 of 3.070 L= QJu]Ql= AfolE Helom w3
EOll A5 65.3% T 19% = JA| FetAol| Bl -2t dA o= W
ek FARg-olu; ko] Ao Ak JA] crizotinibo] -5 2O =
VFERGTH34]. A 12} 83 S 2 A cisplatin/pemetrexed @} crizo-
tinib TH=-2 H|WS}= 34+ ¢51¢1 PROFILE 10147} R18) Z=o|ck

Crizotinib= @JA] EGFR TKIQ} np7 A2 oF 107)]|Y A =9
FRI3Y717E o] SRR/ o & Qlste] o] X1 th 12} EGFR
FHAe} = EE] gatekeeper mutation 2E}= ALK amplification,
2 H B9 ALK mutation, K-ras, EGFR = 1| t}oFsl WA 7]
212 BQIEH3s], o] 2 2551 913241 ALK SJA|AIe] LDK37S,
CH5424802, AP26113 =-©0] o]u] 7dt=]o] 9lom Z7] oJAted+t
o] A crizotinibo]] AAJo] Q= AP A E L HFSES Wl
3131 01 o} 5 9] a} 7B

o
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4. ROST1 translocation %! ROS1 S|

ROSI< insulin receptor family2] UFO = receptor tyrosine
kinase=A] &JA] dimerizationo] ]3] PI3K/AKT/mTOR 2! RAS/
RAF/MEK A ZAGAHZE E3) A2 AR §-=35kck ROSI
translocation-- ]11] =9k, T 9 5 thE ol delA lglont
H]A | 32| ¢} o] 4] 2] ROSI translocation2 Rikova 5-0f] 2J3]] %]
O 7 AT 9 2] of 2o WAl ow o] 71A] T
©] partner®} fusiong B/J5IA Hrk o] AA| FEANA FU
AR 285k BFef FlaL HlaAl sEH| kel A= OF 1-2%001 4] W
ZAEITH36]. S1] =2 AFES ROST F-41 2= ALK 7212} ho-
mology”} 1] crizotinib©] ROSI fusion®] = A L2041 uf
L =2 MgZEAL BT crizotinib YAFTLo A ROSI fusion
S T EOHEE A AR A7 7= 0] 0] % 213 % ROSI trans-
location ¥4} 208-& ThAFC 2 3F41-S 1 50%9] -2 W&o 5
FACH37). AAF A 240 ALK 2JA]A| %= ROSL o] A37} 3l
A0 2 FZEn] SR oA X138 Folck

5. RET fusion % RET ||

RET fusion> 9-2jufetol Al 220 & BlaA| 2] )f 2hAfofA]
transcriptome<- £3}] KIF5B-RET fusion®] §J-=-2 gl 1
0]Zof| o groupo| 4] T}F3E RET fusion partenerS 2 118}al
91t}h38,39]. RET fusion= H]AA|ZEH| QoA oF 1-29%2] W= 2
15131 5100 R U o711 5lo] o] SISt o)
£9°] 7l[dtE]o] itk vandetanib, cabozantinib, ponatinib, lenva-
tinib 5-0] TA AF¢IT- 50 cabozantinib®] 73-¢- UK Sk}l

A w2 sk gl

6. C-met XX

C-met-> hepatocyte growth factor (HGF) & 2|7FE = 5}o] G4
oA 0 2 519 Al DS o FlTk Bl A H ol A] c-met
o g o] 4 Qtei#] glov] T A o7} Baslr
2 ke R0 2 c-metS A8 A} HGF antibody (AMG-
102), met antibody (MetMab), c-met TKI (cabozantinib, forentinib,
tivantinib) 0] 7|Elo] ¢lct 22} 8 © 2 A Erlotinib¥} erlo-
tinib + metMab (15 mg/kg iv q 3 wk)S B8 F219] 24F A
Trol| A AA| AL ARO 2 B BAof| A= FLRIFY7| 7o Ut A=
717koll A 2ol & HolA] ehgttk Tiefut W e Sheked A (immuno-
histochemistry) FAFOJA] met H&o] =9kE SALEoA = 731
W7 \tolt AERo] 37 2ot Ui} ol S hko = 34 7}
ARFoltt

C-met TKI2] &J2£2] tivantinib-3- 0]-&3} erlotinib +/- tivantinib©|
273 Aol A] WA ARl AMprF upgkont 2T 34 Aol 4]
=S HEARlA T 2Pt SEA] ko] A9 SR E T4
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7. FGFR1 amplification %! |A|

155 HPA 25| 9ol A 2] oncogenic driver+= 72| 815 v}
A o1} 2| next generation sequencing & 41| 7]&o] A
Shof mbek 2 712] driver gene 50| BHe{ %0 15 517} FGFRI
amplification © 2 HFA| ZH Q] OF 20% 2] Safof| 4] A =]
EFT ook dAvko] Ql= Ao 2 A qlrh42,43]. FGFRI
2 140 7 5} obA| 2 4] FGFRI-4Z ©J4|5}= BGJ398 2 FGFR,
VEGF, PDGFE 4|3} = Dovitinib 50| &AL S0tk
8. MSHEZAZE XITHx|
1) K-ras

Kerast= 2 FAT} T Aol 4] oF 20-30% 44+ =AH
o7 A% HgFoll A 71 WA A -FA}F o) = A F
A= Aoph 1 W15 7} ko) oF 10% olufel ] ek At
A Krase AAot = B2 o] Qlo] grovt A7 = =51
S 7342 192 b Gl Agoltk TefU} 2 MEK inhibitor
2] selumetinib (75 mg bid)-& docetaxel?} H3}s}o docetaxel T+
S0l w5 QAT g Bl elplgl Holr) v

F213717H5.3714 o 2.1 7)€, P=0.01)0]3it} &A=
EAZ0] oul= glont 94701 o 52712 vlw A 1EEel A
& HSITH44]. FZofl+= MEK inhibitor®} PI3K inhibitorE &
Aol AFG S ko 2 QIS 1 Folck

2) B-raf

B-rafi= 2 oM SA1E0] oF 30-40%0]|4] SAHo]7} vreht
U A Lo A oF 1960 AR LR Eichas]. obd 541
Zol A & &3t U 52 29l 9FA|Ql vemurafenib, dab-
rafenib 5-0] QAT FolH U5 eAtol A v F 2 HhE-S H

o] glek

3) PI3K

PI3K= 4157 Z2ellA] 714 FAHel $1XS Ak gl
AR HE] WS oFRS(BEZ235, BKM120, XL765, GDC0941)0]
Aitelo] Q417 Folt PIKICA So], PTEN loss St9]
oA 3o} gheto] 2% glok o}47] pAlo] that biomarker
7 SpAls] FEeo] Qlx) ok e it galopz i 2
a7} glo] thit oplete) MR R0 QeI I Folck

i

9. Immune checkpoint inhibitor

Z| ol ARt A At SRR 5 A Lol 7 Ado] Q=
A 22 9-2] 52| immune checkpointE ¢JA|5}o] Aj3E=/d
TA|Z (cytotoxic T cel) 5 B/J3HAA FUAIE el 20|
o} WA g diefils A | e A, B4 (vaccine), A&
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7}l(cytokine) 5] 7ol 245 H=o] EoL Hjrollxl= of
2] olgeh 3 ARl AutE AR Hskgirk o= immune
checkpoint7} ElZKE2} 2= 84 Afole] 4B AR ol la) Al
A 502 2 8AE AL} S Akl 4 Qlks B
17} RJEH46]. ©] - cytotoxic T-lymphocyte-associated antigen 4
(CTLA-4)+= 74 %23F immune check point transmembrane
receptor= 4] 9F SER}of| A G5t o] F4F3}¢l(tumor antigen)©|
e ) Aliz=/d TAIEE Y] A4S AISHA Eth Ipilimumab->
human IgG1 monoclonal antibody= CTLA-48} Agts}o] 314
AAIEO] Sl BIREE o] A5 AH8-9] 94|15 F-3l immune sup-
pression2 Hafjsto] AupA O 2 TH| 25 Bd3)sto] FetaatE
UERA gk ofn] oPd SAFoll A= o] A Bt 34+ &
oA oln] JFElo] FDA 5918 Hof da] AHE-E| L 9lom ]
2| 2| 42} 2047-S T ko &2 3 24 Aol A carbopl-
atin/paclitaxel- S T 2710 2 3}l iplimumabg W3 QH-S H]IL
St o) A] 2 cycle?] carboplatin/paclitaxel ©]%-0f| ipilimumab
ool A immune response T8 7]7HirPFS)©] 5771 tff 4.6
7HE(P=0.05)= on|gli= 2fo| 5 HYlom HEEof A= 12.27)
o) 87U BASE Hol= gRoL 94 2 Lehy
AcH47]. HYA| RO A 0] Folgt 32 7|£2] RECIST 7|5 A
G5FA] ¢kl Z27)0] 5]e HeRRE-0 & Qlsf oA 27t AR = E
12 o] immune responseS 1123t WHO 7|52 2 a5
7gtaL Qlek 53] HBA|EZ oA & B St Bt e} o]
HFEkO 2 Y HE A 329 ol 4] 34 A7t =L Qlek Egh
A FE] #H| 92 immunogenics}A] ohthal e A k7] wiizof o]
23k 252 35 51 oufje]] H|9ke] X mof| A vl F-agh o
< stejet 7tk ey R AR S B TAI S SIS A A
7PH T} T w B, g, 7 e HEkeAld Sl U
U] thE-E 27]of) ste] ejsiA W Azt AR 1)
= o Yo B SiAf S B AARE = AHALGS Q3]

IE t}2 immune checkpoint2 4] programmed death-1 (PD-1)->
A 3EEA] TA|3E2] 3EHO| co-inhibitory molecule= ZA5}HH o] 4=
BA19] 2l7H=8] PDL-12 718 ¢lofl A 'hdo] =& Ao = delA
Qlck 2| PDL-1-2 34| ©. 2 3}+= anti-PDL-1 antibody$! nivolu-
mab-& O]-§3F 1V Aol Al oM A, BlA| |9 Al
A RS e &2 S RISl om o] & A of A&
of At BlaA s2H|9F 2hA} 76vg ol A THAOFA = 18% 2 WHe-&
<= H3lom 26%2] TA7E 67l 5ot FRI717ES Kol wle- 1
ARl AtE HofFar QlrH48). 56, HFA| 29 oAM= 187 5
6"50llA] RH-g- el om o} 2] ShAX| = oL PDL-19] e A=
7F oA Wk el &8k AR AAEAL Qlek TR o] oFAlE
o]-§3t 37 A7} %18 ol o] PD-1 34| % PDL-1 34| 50|
ZNrEfo] AR Foll Slof BF- 11 AupEo] FEHr

o

i
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