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Personalized Therapy in Lung Cancer: Focused on Mole-

cular Targeted Therapy
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Lung cancer is the leading cause of cancer death worldwide, with an overall
5 year survival rate of 15%. Most patients present with advanced disease that
requires systemic chemotherapy, which merely confers several months of
survival benefit. Recent advances in understanding the molecular mechanisms
underlying lung cancer have led to molecular targeted therapy in this field.
Epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) are
the first successful personalized therapy for non-small cell lung cancer
(NSCLC), with about 30 months of median overall survival in patients with
sensitive EGFR mutations. In addition, monoclonal antibodies against vascular
endothelial growth factor (VEGF) or EGFR are also in current clinical use.
Resistance to EGFR-TKIs has emerged as a major limitation of these agents
and become challenge clinically. A number of novel targeted agents have been
developed and investigated in clinical trials to overcome the limitation of
agents currently available. Recently, echinoderm microtubule-associated
protein-like 4-anaplastic lymphoma kinase fusion gene (EML4-ALK), as a novel
molecular target of NSCLC, has been identified, and its inhibitor is under rapid
clinical development. We herein review the molecular targeted therapies
currently available for NSCLC and discuss the clinical data of novel agents
under clinical development. (J Lung Cancer 2011;10(1):1 —12)
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g, 53] BA3%% X & (molecular target therapy)oll 23S
Zro] HZ7HA 9] Aot gF%o] ol Wikl el 2w
3l 51} sk}

Anti-epidermal Growth Factor
Receptor (EGFR) Therapy

1) EGFR tyrosine kinase inhibitor (EGFR-TKI)

Gefitinib (Iressa™)Z} erlotinib (Tarceva®): 141t EGFR-
TKIZA] EGFR tyrosine kinaseol] ATP7} ZA3tsl= 715 71
o2 willsto] EGFRY #A31E JAlozn 84
shE A3 7] Z(downstream signaling)E Xphgtclh. 1AW
EGFR-TKIE ©] &3t dE4 Q] J4ATE2 Table 13 2
t}.

A 7] ¥) &M ZH9H2] 2nd/3rd line®] X &2 4] EGFR-

(erlotinib)ed 2} ISEL (gefitinib)ed 77} oHE & o] t}(7,9).
BR.21AF= $| kol H]3}o] erlotinib X E-ollA] AAE7|
7} overall survival, 0S)o| §-2]s}A] k=] )t} (Hazard ratio
[HR], 0.70; 95% confidence interval [CI], 0.58~0.85; p
<0.001). 3ol vlste] o] 4] (p=0.006), t}& 2ZHFell 1]
sto] Aebe]l(p<0.001), FedAbell vlste] Bl FARTHp<
0.001), th& Q1Foll Blste] ofAlolelo](p=0.02) ¥ X &
Hhe& Beek Ak AE7) 7k A2 A, Faak, A
o ole]o] =AY, ofAlol]l o]9] 9] QIFelAE WG
t}. ISEL%d -+ primary end point (PEP)S] 0S9] A2 ¢l
9 2 UHHR, 0.89; 95% CI, 0.77~1.02; p=0.087), &LF H4
AL ollotQlE, ulFal Aol SlokEol uleke] gefi-
tinibv<] 0S7} Z71=]9Av}. INTERESTS P+ #1331 7] n|
LA EHALE] 2nd/3rd line FLLAXEZA] FFX 59

docetaxel @} gefitinibe B 28+ 34 JAATFZ PEPQ OSell

TKI® A9 AAH 22 vl2d 34 JAdTE BR21

Table 1. Main Clinical Trials of the First Generation EGFR-TKIs

A gefitinib®] H]-B5A4 S UZ3FAHO). T3+ docetaxel-

Study  Phase Setting Treatment PFS (mo) OS (mo) RR (%) Primary end point
IDEAL 1 Il 2nd/3rd line G250 2.7 7.6 18.4
G500 2.7 8.0 19
IDEAL 2 Il 3rd line G250 N/A 7.0 12
G500 6.0 9
ISEL I 2nd/3rd line G 3.0 56 8 0S (Unmet)
Placebo 2.6 51 1
BR.21 I 2nd/3rd line E 22 6.7 9 OS (Met)
Placebo 1.8 4.7 1
INTEREST Il 2nd line, non-inferiority G 2.2 7.6 9.1 OS (Met)
Docetaxel 2.7 8.0 7.6
IPASS Il 1st line, non-inferiority G 57 18.6 43.0 PFS (Met)
Asian, adenocarcinoma, Pac/Carb 5.8 17.3 322
never/light smokers
SATURN Il Maintenance after platinum E 12.3 wks 12.0 12 PFS (Met)
doublet Placebo 11.1 wks 11.0 5
ATLAS Il Maintenance after platihnum Bev+E 4.8 14.4 N/A PFS (Met)
doublet+Bev Bev+ placebo 3.7 13.3 N/A
INTACT 1 Il 1st line Gem/Cis+ G250 (cont’d) 5.8 9.9 50.3 OS (Unmet)
Gem/Cis+G500 (cont'd) 5.5 9.9 49.7
Gem/Cis+ placebo 6.0 10.9 44.8
INTACT 2 1l 1st line Pac/Carb+G250 (cont'd)  N/A 9.8 304 OS (Unmet)
Pac/Carb+ G500 (cont'd) 8.7 30.0
Pac/Carb+ placebo 9.9 28.7
TRIBUTE Il st line Pac/Carb+E (cont’d) N/A 10.6 215 OS (Unmet)
Pac/Carb+ placebo 10.5 19.3
TALENT N 1st line Gem/Cis+E (cont’d) N/A 10.0 315 OS (Unmet)
Gem/Cis+ placebo 10.3 29.9
BeTA Il 2nd line E+Bev 3.4 9.3 12.6 OS (Unmet)
E 4+ placebo 1.7 9.2 6.2

PFS: progression free survival, OS: overall survival, RR: response ratio, mo: months, G250: gefitinib 250 mg, G500: gefitinib 500
mg, G: gefitinib, E: erlotinib, Pac/Carb: paclitaxel/carboplatin, Bev: bevacizumab, Gem/Cis: gemcitabine/cisplatin, cont’d: continued,

N/A: not assessed.



ol] H]&}lo] gefitinibv grade 3, 4 542 BIE=7} 25}
SRHO% vs. 41%). o] AFolAe A, 24, IE, F
Aol whe} = X 8 Aololl 089 Xtol7} gl ol&
docetaxelw-oll ZFE AW 32t 7h-g-vll Adre] A7t A
T717F o] % gefitinibs Fof Wok7] wiiFo® LA E et
(cross-over) (10).

o|u| gefitinib®] &7] YFAF(ADEAL 1, 2)& E3H3F o
2] dF5ollA ofAolel, oA, A, BlFAATE S|
EGFR-TKIel| thh -2 Hk-3-3} adgho] §lgo] fdr|o] o]
U 045 $LUSE AFY F Y YA 2R
3 (clinical predictor)Z 7F% 9 th(11-14). 20041 o] = EGFR
FARE] AAE E9dH o] (somatic mutation)”} R ILE|o]
EGFR-TKIel| tigh 53] S JeERE 7)A Qo] ut
’6:]?‘531 EGFR-TKIol| tgh £ wkS-9] IA4A oAZAEE
& 7HA= 3HAEellA] o] EFdWo] ] RIET} 53] Frhe
o] FHAA E$rk(15-17). Bl &A|EHbell 4 EGFR &
ol o] W= S5 Weloll A% o 10%, obAlokelolA
oF 25~50%% HiEglom, 535 ofAlol]l AgtellAl=
21~67%7HA HILE| 3L 9lek(18,19). HEH < A3 5
H o] (activating mutation)+= exon 19¥12] 7<= = exon 21
o] H.-Eodwo](L858R)E o] 52 EGFR E¢imo]o] oF
90%%5 A4 3HeH20). EGFR Eodw o] kAl 3kAtol| 4] vE-G-&
(response rate, RR)< 55~ 82%, %3] <7 7H(progression
free survival, PFS)< 9.4~ 1337192 Hasglon, Foiw
o] AWlS 3R] ¢k Aol A2 RRE 10~20% 2 HAE]
AUrh21,22).
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EGFR-TKI X 29| A5 58 + v BAAEH
¥ A AH(molecular biomarker) 2 EGFR &% o] o]2lo %
fluorescence in situ hybridization (FISH)E ©]-&3¢+F EGFR copy

number2} immunohistochemistry (IHC)E ©]-&%+ EGFR ex-
pression 50] ATE A th23-26). T3FH FAAF EAL A

sl R JAA T E Aw B BR.2191 9} ISEL -
ollA] high EGFR copy number (FISH %4]) 329} EGFR
expression ¥4 Q1 2Al= 9|kl B34 EGFR-TKITS
ANZAIN7} ¥ EYrkTable 2). 2, o8] dFollA
EGFR expression<= EGFR copy numberol] H|3}o] of| 3=
(predictive power)e| t}4& YA 3 71= ) oh22-25). ISELA T
oll A= EGFR-TKI %] &7} A& Iol| w|X|= 2d3ko| FISH
S} THCO] Atol] whe} EAIH o2 2] 7} 919 ot (p-inter
<0.05), BR21AFol| A& o3k xFo]7h §ld th(p-inter >
0.05). INTEREST& -+ FISH %4 3h7}oll 4] docetaxeloll H]
sko] gefitinibe] AE AH o] s FHIE AL
co-PEPE A 3}91 21}, FISH Al $FA}ol| 4] gefitinib} doce-
taxel®] &I FABFATHO). KRAS EdWol= EGFR-
TKIX| &9 YX A (primary resistance)2] odlZ F A4} (pre-
dictive biomarker) 24](27), TEgk U o] &5 of|E3}= o] %

A AH(prognostic biomarker) 24 FE-5 WELE=T](28), o]
] dFollA GAE A ebe A Kol glo] =79 o

A7} giek. BR21 Aol 2= KRAS Eailo] k49l $ha}
A AR X EFol vlsto] erlotinib X EF9] AWEgo]
‘2“913-9—‘/]’ KRAS Zod®lo] &4 3la}ol| A= erlotinib X &
9] AEEo| ¥ EYrH(p-inter=0.09) (29). L&}, KRAS

Table 2. Summary of EGFR Biomarker Analyses from Randomised Trials

High expression, high copy

Low expression, low copy

Groups Treatment number, or mutation positivity number, or mutation negativity p—inter*
HR* (95% CI) p-value HR* (95% Cl) p-value
EGFR copy number
BR.21 E vs plac 0.43 (0.23~0.78) 0.004 0.80 (0.49~1.29) 0.35 0.12
ISEL G vs plac 0.61 (0.36~1.04) 0.07 1.16 (0.81~1.64) 0.42 0.05
INTEREST E vs Doc 1.09 (0.78~1.51) 0.62 NR
EGFR protein expression
BR.21 E vs plac 0.68 (0.49~0.95) 0.02 0.93 (0.63~1.36) 0.70 0.25
ISEL G vs plac 0.77 (0.56~1.08) 0.13 1.57 (0.86~2.87) 0.14 0.05
EGFR mutation
BR.21 E vs plac 0.55 (0.25~1.19) 0.12 0.74 (0.52~1.05) 0.09 0.47
IPASS G vs PCa 0.48 (O.36~O.64)gr <0.0001 2.85 (2.05~3.98)f <0.0001 < 0.0001
KRAS mutation
BR.21 E vs plac 1.67 (0.62~4.50) 0.30 0.69 (0.49~0.97) 0.03 0.09

*HR is for overall survival unless otherwise stated, Tp for interaction, THR is for progression free survival.
E: erlotinib, G: gefitinib, plac: placebo, Doc: docetaxel, PCa: paclitaxel-carboplatin, HR: hazard ratio, Cl: confidence interval, NR:

not reported.
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EolHo] = EGFR E¢iHols} 5*1011 WA= ek,
EGFR-TKIel| Hhg-o] gl 712 KRAS E<iw o] o] &7t

ofye} EGFR Eadl o7} gle 7AUr FHo| A& 74l
2+30,31). 919 22 tiTFE 4ol A 2] EGFR copy
number% expression 42 A3 F A&7 7188 4

5 Aol Ak AlsEl F8kA FA o7 AgH o] glow,
EGFR-TKI %] &2] ZAZ}ol tgt o|ZAEZA EGFR copy
number 7S] 74X= A QL Aol A 1Rl FF0]
I g 3jr}.

IPASSA T+ & 12179 9] 3HA}ollA] 1st line X| B2 gefi-
tinib¥} paclitaxel-carboplating B] s}l A AFEF}
=] EGFR &1 0]9] et &2 2o g def%l opAo}
o1, A%k, v]F-d A7 #F&93 ZHmever/light smoker)2] 41 &4
A TS e E AFE AYsirh32). destete
ol Hlsko] gefitiniba-- PFS, RR, S04 F2JslA £
- A3E Helch AASA 5 EGFR £1¥e] Axrt &
A7 43774 (35.9%)= W2 EA48e o, EGFR &4
Wo| kAl shalol| A= &3t H ol vlslo] gefitinibr-
o] F-JslAl PFS7} o14H=] 9 S LH(HR, 0.48; p<0.0001), &
odrlo] &4 3kA}ol| A& gefitinibo] L3818 53} chHR,
2.85; p<0.0001). Gefitinib¥} &-<tslea ol gt RRE
EGFR Zdwo] &4 statollA = 22 71%9) 47%0 3L, =
Awlo] SATNAE 27t 1.1%, 23.5%% . A A= o) A
T X8 el 0SE #el 7 gl =ull(F AL 7L, 18.6
AL vs. 17.3709), ol&st Azt g3zt a o 4w
GrollA] W] A#Y A gefitinibe AHE31917] WO
over) A3Zt=lch IPASST¢] Z7t= EGFR &3Wo|7t
EGFR-TKI X & ZA#e] 723 A FARYe HoFeR

I (cross-

Table 3. Mechanisms of Resistance to EGFR-TKI

# EGFR EHlo]E 7HA & vl&A A SAboll A 1st
line X && EGFR-TKIE Adlsls= 93 ZA7) 59t
PG Z FL Hbgo] o= A9 A (First-
SIGNAL) (33) X EGFR S9duo] oA 3lzluls 4o
2 st line gefitinib2] A&S 2A8E & AT-5(34,35)0ll
A% IPASSA T} GAsE AnE sholsly) s, EGFR 591
ol kAl shapuk-S o 2 3k Ist line erlotinibol] Tt
%1 7H(EURTAC, OPTIMAL)7} AA G353} F3 oA 2+
212y Folrt.

2) EGFR-TKI W4

EGFR-TKI X & Z7]oll £ Whg<5 Hold 3as% 2
ol ALl o9l glo] TKIoll that A& 2 53te] B
A& s sl A A5 A4 6~12704E FRe
2 434 2vh20). EGFR-TKIo tgt 2 WA (secondary
resistance)2] 714 2.2+ T790M< H]E3}o] D761Y, T854A
52| EGFRY] 2X} &93 o] (secondary mutation)2} EGFR 41
S EE 3 (bypass)ste 71 E A vro] & 5 Y
th(Table 3). TR}l ¢-MET 42+ ZZ (amplification)<
H] £3lo] IGFIRS-S] %57 Z(overlapping pathway)2] H o]
o 23+ EGFR s}5 A 37 29| 3437} 7}*"“*P‘4(36-39)
Epithelial-mesenchymal transition (EMT)< 7% o]<9} W <]
Aegoll F 238 S 8], EGFRS 33t 7Aoo g
TKIell t3k A& Uehd 5= 3lcho).

T790M EdHol= 35 WA 9 oF 50%5 XAshH,
Ao 7Heze TK 99 F24 Wis doAY
(41), ATP 743+ §-919] ATP A3 S7HIZ 224 42)
gefitinibo] U} erlotinibe] 232 WHallsle] EGFR-TKI WA ol

Intrinsic resistance

Acquired resistance

Drug-resistant EGFR mutations
- T790M
- Exon 20 insertion
Genomic alterations co-occuring with EGFR mutations
- HER2 TK domain mutations
- PTEN loss
- PIKBCA mutation
- IGF 1R overexpression
Resistance in EGFR wild type tumors
- KRAS mutation
- BRAF mutation
- EML4-ALK
- MET activation
- MET ampilification
- HGF overexpression

Second-site EGFR mutations
- T790M, D761Y, T854A
Pathways bypassing EGFR signaling
- MET activation
- MET gene amplification
- HGF overexpression
- IGF 1R overexpression
- Epithelial to mesenchymal transition (EMT)
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Table 4. Targeted Agents for Lung Cancer in Clinical Development

Class of target Drug Target Phase*
ErbB family BIBW2992 (Afatinib) EGFR, HER2 (irreversible) Il
HKI-272 (Neratinib) EGFR, HER2 (irreversible) I
Lapatinib EGFR, HER2 (reversible) Il
AV-412/MP-412 EGFR, HER2 (reversible) |
AZD8931 EGFR, HER2/3 (reversible) |
PF-00299804 EGFR, HER2/4 (irreversible) ]
EKB-569 (Pelitinib) EGFR, HER2/4 (irreversible) Il
IMC-11F8 (Necitumumab) EGFR (monoclonal antibody) I
Pertuzumab HER2 (monoclonal antibody) Il
EGFR/VEGF ZD-6474 (Vandetanib) EGFR, VEGFR2, RET 1l
BMS-690514 EGFR, HER2/4, VEGFR1/2/3 Il
XL647 EGFR, HER2, VEGFR2/3, EPHB4 Il
MET PF-02341066 (Crizotinib) MET, ALK Il
ARQ197 MET Il
XL184 MET, VEGFR1/2/3, RET, c-Kit, FIt3 I
GSK1363089 (Foretinib) MET, VEGFR1/2/3, PDGFR, c-Kit, FIt3 I/l
MetMAb MET (monoclonal antibody) I
IGF1R CP-751,871 (Figitumumab) IGF1R 1l
PISK/AKT/mTOR pathway Temsirolimus mTOR Il
Everolimus FKBP-12, mTOR Il
AP23573 mTOR Il
MK2206 AKT Il
XL147 PI3K I
Enzastaurin PKC I
ISIS3521 PKC 1l
RAS/RAF/MAPK/MEK ' pathway AZD6244 MEK Il
PD-0325901 MEK Il
STAT signaling Dasatinib Src, PDGFR, c-Kit Il
HSP90 IPI-504 (Retaspimycin) Hsp90 I
17-AAG (Tanespimycin) Hsp90 |
VEGFR Sorafenib VEGFR2/3, PDGFR, RAF, c-Kit Il

Sunitinib
BIBF-1120
Cediranib
Motesanib

VEGFR1/2/3, PDGFR, c-Kit, RET, FIt3 1l
VEGFR, PDGFR, FGFR 1l
VEGFR1/2/3, PDGFR, c-Kit 1l
VEGFR1/2/3 1l

*Based on ClinicalTrials.gov.

o)

>

o
o=

T AL

BIBW2992 (afatinib)el] that &l F7} 714+

Bojztcta d# A Qlrk T790M Sedro]ol] o8k 35
SHEe17] $fste] ofg] 74A] u]7}ed % EGFR-TKI7} 1
Qo™ (Table 4), EGFR, HER2 ©|ZF <JA|A|Ql

ol A3xo],

T 34 QAATFLUX-Lung )9 A7t BaE 9lrkd3).

2nd/3rd line X] 2& EGFR-TKI (H4& 12F7hE F

of Rk

F Rt AP 7=t FAE WS afatiniba 2 9 <F
T2 Hlazsglem, PEPS OS (HR, 1.08; 95% CI, 0.86~
135 T3 3ol glalont, 91kl vlsle] PFS7}
FoJ8kAl #3309 vs. 1L.171Y; HR, 0.38; p<0.0001)%]

et @A EGFR Eelte] 4 IAES

A 2 st line

© 2 BIBW29922} platinum doublet H] 2 st 34 9lAked

F7} A8 Folth(LUX-Lung 3, 6). PF0299804= EGFR,
HER2/49] H|7}4 A Q] AAAE o] Kol gheab3let e & vF
< AP |G S WFoE Agsk 24 dFolA
erlotinibX] 29} H|3}le] PFSE] 9d7-HR=0.67; p=0.017)Z}
RR (17% vs 4%; p=0.008)2] SFA-& X Ith44). c-MET 71
A} ZZ2 EGFR-TKIO teh 25 A9 20% 4 =S 214
3} ERBB3S £3%F PBK/AKT A3 2 & Ao
24 EGFR-TKIS] A4S Zaljgtrh45). 2] v &A1 E4|
QFoll Al EGFR-TKIO| th3t 25 W49l 7|22 EGFR &
oA o] (T790M)$} ¢-MET 382} ZZo] FAloll AT 5
g Aoz B % o]46), c-MET < AA(ARQ197, XL184,
MetMAb)$} EGFR-TKIS| ¥ighx] 2o tat 94l 7 A1
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3= 3 glck(Table 4) (47-49). 27 detsbeh oyl & whokwd
A 8H] 7] ] &2A) ZH| 3R}l A erlotinib+ ARQ1973} erlo-
tinib+ 9] 2F7--& vt 24 JAed Tl A erlotinib+ ARQ197
W80l 4 PFS7F A=A =8l(16.15 vs. 9.75; adjusted
HR, 0.68; p<0.05), o|2]8 &I}= v|HFAF) A £8, EGFR
Eqinio] 34, KRAS EqiHlo] kA Al A] Falslqirt
(47). Erlotinib?} MetMAbS &3 24 ATl =
erlotinib + $] 2F7-ol] B]s}o] Met expression %A SHA}ol| A=
PFS (HR, 0.56; p=0.05)2} OS (HR, 0.55; p=0.11)7} A= 9}
o}, Met 94 Aol A= B33k PESS} 0S5 K9 tH49).

3) EGFR-TKIE ©]£-3 2|4 3] 8 (maintenance therapy)

A 12 gokalet e ¥ platinum-doublet TEE 9
AXEAE 3 MR E 4~657] X B3k Aol
L2 AF I YA, 14 FeFEAH E o] AbA Y
< o] &u} ‘watch and wait' 2, F712 < 3
alo] shlE]m 2% Gkeetan] S Alalsl: Ze|th(s50,51).
a1 ddslztey ¥ ol A
(PES)o] 2~37/MY HXol| Edsir, 1% 3}t

g
N
i
ofN
On‘.
L r
o)

OP
i:o
%
ot

Ho] 8= Fok3kat F oF 50~70%1ke] 37FH 9l 9?%*1
E5 weve A ‘watch and wait’ A 2] whE 7 ¢
el el uhg gl °‘9P7} the Ale matA
Q pEFofo] AR Eo] I F Uge AAGTHS2). FA4
oW AN F719 12 gorztetanlel Hhgo] AL

(complete or partial response [CR or PR]) ¥i3}7} 9l+= 751-%
(stable disease, SD), 1x} kAol E3E| 9 k& 71-2-H)
AE g I EAHEEFA L

2 2§ oFEE( 4%1-11—/‘(].3. H, switch maintenance) " ©]

k_xN

, continuation maintenance), <-

AYY WA L AR kgl ek w A
Ho® Folsht 44 BATHsy. AT ATSHLA
e AR AT o §8 G4 2ol W BE AT ol

o] Fo]z] FHel AFE HolFil QIrh(52,54-57). 5

pemetrexed®} erlotinibs AH-83 AskGA Qo] 34 I4
Aol A 089 gt dFdo] A rh(52,57). SATURNSI T+
ol A= 45719 platinum doublet & SDo]4+2] HF-S-& HOI
FAES S Z erlotinib FATZ S1FT] A S v
28k ck52). $1ekroll Bl ko] Erloitnib F-A 72 PES (12.3
Z vs. 11.135; HR, 0.71; p<0.0001)&} OS (12.071€ vs. 11.0
N<; HR, 0.81; p=0.0088)7} ¢-F3llom, &5 HA4
Al EGFR +77}Fe] Edwo]7} Q& FollA = erlotinib -
Ao g PFSe IS4l ¥A4MHR, 0.1; 95% CI, 0.04~
0.25; p<0.0001)°] AT} o] AFellA 0se] F2l3t A7t
< =T, ol8lgt ZIh= EGFR §-27F Eido] & 713

kT $AE 7Hedl 47t o] Fell EGFR-TKI A 55

wjFo 2 A3Z=E th(cross-over). EGFR 44 &4
Hol 54 ANAE erlotinib FA LS A3t A5
PES (HR, 0.78; p=0.0185) 2! OS (HR, 0.78; p=0.0243)2] <]
3 ool YTk ATLASHTOIAE 1% Skt e o
Z platinum-doublet¥} bevacizumab §¢§ ¥ SD o]4-2] vh5-
< HYwl IAES A2 F bevacizumab+erlotinib 4| o+
7} bevacizumab+ 91 %F F-ol -5 W] 23} =1 interim analy-
sisol| 4] bevacizumab+erlotinib 5o 7ol 4] PESE] §-2]3F &1
7H4.8709 vs. 3.771¥; HR, 0.72; p=0.0012)°] }Z= o] o]
ATE Z7|FE HAUTKSS).

4) EGFR-TKI® Fetsistaie] g

12 geksistao A Al 3hehs}dl 9 ¥ (plati-
num doublet)ell 14t EGFR-TKIS ¥ &30 ¥ Y& A3
£ 3z} sk AdFEe] ARSI INTACT 1, 2 A&
Z+Z+ gemcitabine/cisplatin == paclitaxel/carboplatin®} gefi-
tinbe WEste] adetstetew] =X g9t wlasgict
(59,60). ©|¢} §-AslA] TALENT, TRIBUTE:
tabine/cisplatin B=+ paclitaxel/carboplatin®l] erlotinibs 7}
sho] gobstel oW e 5ok vl aEkglrk61,62). ©] B
ol Foll A EGFR-TKI®] 714 o] 5-& ZrslA] Zglct. o]
oA F-50] 1285 Aol EGFR E<i#o]7} EGFR-TKIS|
Fdtol| m|X] & <dgfoll el LeiAA kot A oS5A

2+t gemci-

£ AR B A $A4E oz Y
A ke o] oleld A% FAMoR AH=grt

©6). T3 o3t A %9 Alfe] 3 Yol T EGFR-TKIE
G1719] MEZF7] AA(cell cycle arrest) S Z#slo] S1,
GYM71) AT AAE oAl AEEARLAZE
H QRIEZE Bysle 275 2o 24 HEFolo &
7t AlE F ke o] Eol A= Arke3,64). o]l &+
At ofF A Bl gedToll A EGFR-TKIS Al Z=4]
FeAL] FAHA Fole] AFE Husgrk63-66). ol F
HlEro & st line2 & erlotinib¥} gemcitabine/platinum 3}
AL =2 Fo] AE AR 24 4 TH(FAST-ACT)
of| 4] BFbA| wh=X%] Fofl nlslo] PFSS| 23t A& H
BFSTHHR, 047, p=0.0002) (63). o] Al=e A 34 <
FAFE o]ojA Z3P= 3L YITHFAST-ACT IN).

5) Anti-EGFR monoclonal antibody (3{EGFR ©HZ-Z 3}A)

Cetuximab (Erbitux*)2 EGFRS] A E9] ¥-9]¢] ligand 7
S o A|e o 24 EGFRY activationS XFehste}l. FLEXD
= EGFR expression 94 Q1 $hA}(4 W o) AF2kA12] 85% 1]



A FANES o g slo] Ist line>Z vinorelbine/cisplatin
ol] cetuximabS *-83}91 & vl vinorelbine/cisplatinol] B]3}o]
0S7} AA=E S Byt oh11.3704 vs. 10.170Y4; HR, 0.87;
p=0.04) (67). BMS099 91-7-+= Ist line 2. & taxane/cisplatinol|
cetuximab-& H-8Fo] ¥}l 21} PEPQl PFSS| edAko] 919
th68). 9] 3t vlEled F(meta-analysis)= 2,018% 2] 2hAb
ol A 1st line cetuximab¥} &F¢tstet o™ B &3} ghehs}e)
ol ghEe] 24T vl SE), 05, RRE
H3kx] 5 70] $-97(HR for OS, 0.87; p=0.004; Relative risk
for RR, 1.19; p=0.013)3}91 21} PESE 623 =to|7} $19)
tH(HR, 0.91; p=0.06) (69). Cetuximab> Food and Drug
Administration (FDA)2] <918 A X3glor} National
Comprehensive Cancer Network (NCCN)T= IHCZ EGFR
expression®]| Q1% v AA|ZH|G3A}2] X ol cisplatin/
vinorelbine¥} cetuximab®] W8 2 & 4l Eu*}ﬂ o7 A}
3 9Jth70). o} A cetuximab X 52| HFES of| =8 &

%
e IAAE HHAA skt

Anti-angiogenic Therapy

1) Anti-vascular endothelial growth factor (VEGF) mono-
clonal antibody (3VEGF ©ZZ 3}Hi))

Bevacizumab (Avastin®)% vascular endothelial growth
factor (VEGF)9} 7ZAgtslo] &A1& 2h=v}. Bevacizumabd}
gersteta o] Wekarel w3t 24 JAAFAE
g2 a0l gl ov, HH A A EgtellA = XA #
=do] £ UE0.1%E WS BastekT). 5+ A
2] 34 4HedFHECOG 4599, AVAIL)ollA] 1384 7] v]#
A EY v A ZAG A Ist line XA EE A2
paclitaxel/carboplatin®} gemcitabine/cisplatinol] bevacizumab-&
wWesls x|zl doretew GEXZZ b zaddd
(72,73). ECOG 4599 %17 PEPS! 089 17123714 vs.
10.371Y; HR, 0.80; p=0.013)3} PFS, RR| 455 H s}
Fom, AVAILATE PFSS RRY o] 5% Husgich &
3] ECOG 4599914 21383 7] u]&A|EH9] st line #]
Fofl thdh 34 ddATEAE 22 1271H0] U= T
ABE717He Haskgivh ECOG 4599 ll Al A2kt =%
Yol e 19% 2 K393 AVAIL < Tol| A % bevaci-
zumab 7.5 mg/kgd, 15 mg/kgoll A 22 1.5%2F 0.9%2] ¥l
=5 Baslch F 44 4l T(SAIL, ARIES)= A A #
vlE] bevacizumab EF 1Ist line %] 59 elA A3 g3}
£ 24319 9(74,75). F A= 44 2,166 21,7589 2
B4 oz dm nYel A, St 238
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£

FAHECOG 2), eI X 55 WL Qe A5 4§ £
skl o, thekdt platinum-doublet} 2] ¥WEX]F 7
E3Falolt. 719 34 dFellA BaEgdl kA& Al
el A7 89 ke 34 ATl vlsle] =
A ¢kokt}. £3] bevacizumab+erlotinib A|4%| 85 o1 3t
ATLAS <12}, 1st/2nd lineoll 4] 3}h3te o™ T+ erlo-
tinibZ} W 8-+ bevacizumab®] HAHAI S At 24 A9l
PASSPORT A& ¥ Ho| & X guke xS E3hsigiAl
qk o] Eoll oA ¥HEF o v} FIFE A= E9keh(Te).
&2 European Medicines Agencyoll A= ¥ o]7} 9= 3kAb
ol A9 bevacizumab®] AL F|7lslar glon, o}F 77]—1]
bevacizumabol] T3t HF-S-& o|&E 4= Q= TAAE ¥

A AL ek

=

o
J

¥
M

P

Job u?i %
(e}

2) Vascular endothelial growth factor receptor tyrosine
kinase inhibitor (VEGFR-TKI)

e @3 rRITRA R A el Babeka ¢13 o
Nz AR o] AL ouHs} 2, o= she] HEnt gk
3 X8 29bAd $uto) glcl. VEGFR-TKI & We
F7F A Aol 1046“}% U}% £ AT E, 5 EGR,
PDGFR 72 55 FAlol Ak 5= 9lek(77). 53] VEGFR

o
i
a
s}
=
e

of
-{m
>,
o o
2 o
fru

Al FTfr3t2 2, EGFRI} VEGFR

i*l°ﬂ = *ﬂ* T FEEel YRR Wol A
=9l th(78). Vandetanib (Zactima™)-& EGFR, VEGFR2, RET
A AAZ VEGFR A A| o 7h-ull 77} 71 who] #13y
H okEolrt 479 34 J AT olH el A g E W
¥ R F 7] vl aAZAQE 3HAoll A vandetanib %] 52|
S35 H7bekgdch. ZEALG T (79)0 A= pemetrexed TH5
%] Zol] v]s}lod pemetrexed + vandetanibS Foigt 739 PFS
o] golgt adzke 9l A (17.6% vs. 11.9%; HR, 0.86;
p=0.108), ZODIAC® 7(80)ol| Al = docetaxel T2 Foll H]
s}o] vandetanibs H-8-311-& vl PFS7} F-9]3tA] A= 9L
oh@M4E vs. 32704Y; HR, 0.79; p<0.001). ZESTF(81)°l|
A& erlotinib %] &0l H]&}o] vandetanib X| &2 PFS2] <37+
& ZeAE EHAT A5 S VIR ZEPHYR
1 7(82)+= erlotinib X] & A= & vandetanib¥} ZA2] AR
25 vlaslgl=dl, PEPY) 0S9] 442 glal ot PESe}
RRo| fo]alA 3= et o]H3t Z 352 vandetinibs
H] &M Z|9ke] X gofl QA o g Folslr|ddle FishA
S8t A o] 9t} BMS-690514+ EGFR, HER2/4, VEGFR1/2/3
AANAE 274 ATl A erlotinib X| 5 W o] gle 3
;(].9/} erlotinib ;‘(]JJ_ z LH/H o] ﬂlxﬂ o]— §]_;<].oﬂ 315—01-‘“].0:] pavas
39%, 22%2] AW =2 E-(disease control rate, DCR)S 2 %t}

1o tu X



8 J Lung Cancer 2011;10(1):1-12

(83). o] ATl A= 53] EGFR Eel¥lo] AT} 54 2t
ol A Z+2t 75%, 28%2] DCR-S H.18}9) 3, KRAS codon 13
Z9dWolE JFA = erlotinib naive FHAfol|A] Fok=7]9)
48% 7+4=2} EGFR T790M &< o] 5 7}A]+ erlotinib WA
g2} 2ol A SDE] HHS-S Haslgich. AA] Feg 7] v
A EH| ol A BMS-6905148} erlotinibe] E3-E | sl
24 Akl 7} A18Y o]t} Sorafenib> VEGFR2/3, PDGFR,
RAF, c-Kit JAAZ AT} 7h¢ke] X goll AHEE a1 gl
ow, H|&AEALS oz & 34 4ol F(ESCAPE)
ol A] 1st line X| & & paclitaxel/carboplatin®} sorafenib ¥ &-2]
a5 Agsidedl, T3 TA40A ATt dldEle] =
71% & =2 th84). Sunitinib> VEGFR1/2/3, PDGFR, c-Kit,
RET, Flit3 HAAZ AAL3} 9] 4-77] A Z-ok(gastrointesti-
nal stromal tumor)®] X| &2 ALEE| 3 9t} o] Aol dkets}
gho WS uko u A 5 $HRbollA] erlotinib + sunitinibS}
erlotinib SH=2| 22 72 nv|28}7] 28 39} sunitinib
5 A3 AEH goll B3 34 A T7E A 3 9l

Echinoderm Microtubule-associated
Protein-like 4 (EML4) - Anaplastic Lymphoma
Kinase (ALK) Fusion Protein (EML4-ALK)

EMLA-ALK $3hchal e n) z2) E59ke] A2 BA %
Z o]t} A 28 =keke] o9 (inversion)ol] 2| &l EML47}
ALKl gEo] A=, gadwhil Wkl 7Hxlck
(85). ALK+ anaplastic large cell lymphoma2} ¢33+% o3 A ]|
Az wARgon, HYgelAE Hxe WA %}cg
AN ui < (oncogenic rearrangement)©] tH(85). NSCLCOl| 4]
= 02~T7%2 4R on:] /Ho]— H&o & 107]}—1,‘:1 c,]f)—]__q
B FAA @S BAlA EE WER A Ths5-88).
EMLA4-ALK EGFR 3 KRAS it ool FAof A

A %+=(mutually exclusive) 7] &2 %Eﬂ;@] 9,;\1:}(85 86). o] &
3t Ex) o 2 9lsflo] EGFR oo ¢ PARAEC RPN
A E4e A A= OLE 31912 ull, EGFR &

odulo] 419l 32| 173 A EollA] EML4-ALK7} WA
th(87). PF02341066 (crizotinib)e METS} ALK 4] <A A|
2 8299 EML4-ALK 4 25 Uiz ¢k 124 4
ool A 57%2] HF-E(CR/PR)F 33%2] SDE H.a1s}3ich
(88). EGFRo| &} EAE A 2] 7448 vleto & EMIL4-ALK
o WA o] Folle HAFAQ TSR AAE B3l o=
At AT AYE wS- I F UAATEBs). &
A EML4-ALK %Al 2}l A crizotinib¥ EF 24} X 591
docetaxel, pemetrexedE H] Z(NCT00932893), EE+ crizotinib

o 1% XN 8249 72 F7HNCTO01154140)5+= 34 9
Aol 7} A #E 1 glek. w3 crizotinibS MET 2} A| Al £4]
EML4/ALK o] ol 71glo] ofe] gerstete el Asist
RS0l A erlotinibTF ¥ 3H 2 H (NCT00965731)0l that ol
T7F RgYE s et

J|E} EXHHEHXIZX

Insulin-like growth factor-1 +8-|(IGFIR)E X o2 3}
E 4E ZFoll= HFE g9 figitumumab (CP-751,871)0]
717 who] A= gt} 24 edollA] paclitaxel/carboplatinT}
figitumumab s *8-§ A 3HAl 5% ol vlslo] Hb-3-Eo]
TR (55% vs. 42%), ol ¥ A= 53] HH A
AIESE Atoll A TS FERBACHT2% vs. 42%) (89). &
g AR e utge 2 3% <A77t AgE e, ADVIGO
1016 1X} 2 2 & paclitaxel/cisplatinZ} fagitumumab®] H
Sos 2As oY, SHEA 3 At ol dEe] =
710l Z 2% H90). 2 F2F8 0 2= dehydration, hyper-
glycemia, hemoptysis7} B 3=t} oL 2]oll = EGFRE] 3}
H A%7 20l PI3K/AKT/mTOR 72, RAS/RAFMAPK/
MEK 7 &, STAT A3 A ZE zclsle= T X 871 7luts
3 Arh(6,36,39). TE¥F EGFR family =8|, MET & okt
kinase?] It viu] = Folwo]o] el kA sl
7]033}+ Heat shock protein 90 (Hsp90)= A Alst= FEE

AEE L 9hekOl).

#H| 3t EX-ME% EGFR-TKIZ 3] 423
sl %
AN EZ 4~57H 4, dasteteior g~ 1ML &3
s A ek, EGFR-TKI X 85 43 Q] dFd4E 714 3
252 AE717HS 1919 2(32), EGFR E¢1H o] 2} bio-
markerE 7 B9 BEZNTHE % 300LE FIHAIA
th34,35). AL BEE 98 e AR EHow
EMLA-ALKS SAAZ w2 &5 2 232 gk olr}
3 Qick. skARE, EGFR-TKI 2 871 &5 WA 9] S5o])
B AE GFRL QE AN BR, QIEE
WA Edulol & wEAY A S 33t A% 243}
BEE o]&3le] aA5E AAHE Bl ARE Fulst

He 28-S Ageka ook webA, fele #gke] A

Q) EA Wigt B AL TS S AR A E

==l
o) 3A 5 wEstal, A 5AHE odl5E 5 9= biomarker

O

I 7z o

b r{o
K
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ek N B Aol 15H, A2l 4 2 Sl 2
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