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Update on Lung Cancer Treatment Focused on Adenocarcinoma
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Abstract

Last 20 years, great progress has been made in the care of advanced non-small cell lung cancer, especially
adenocarcinoma, One year survival of advanced non-small cell lung cancer increases from 30% to 55%, Third-
generation regimens with or without front-line targeted agents, or with efficient second- and third line low
toxicity therapies may contribute improving survival, The emergence of targeted therapy in first- and second-line
settings has spectacularly changed the natural history of disease especially EGFR mutated cancer, leading to
dramatically prolonged overall survival, Maintenance therapy, either with targeted agents or cytotoxic agents, also
improved survival for larger groups of non-small cell lung cancer,
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23 = 8] 24 £ 9 (non-small cell lung cancer,
NSCLC)¢] A5& FH 209 Aloldl] B BHAS
stglot, ofds MW ER APGEC] EH. FE
ArellA, E2F A=shaor 71 FEed 54
epidermal growth factor (EGFR) &4
74 & (pathway) o] &/d35}= Q184 o] 73} g o]
0|01 21tk A1lo] B8 Roleh, F2 v FAel

A4kl EGER A28} to] aiso} slow[1)
o]#{gt EGFR &M ol= 59l HAdde 40%
o] ol M, Al AL 15% =] WER
BE3 Qrh2,3]. EGFR 21549 425 A8l
tyrosine kinase inhibitors (TKIs; gefitinib or
erlotinib) E¢| EGFR-sensitizing -f-A4} H o] & 71 A&
THNA wi-¢- A o] ¥ref A T4l

T HARZE Aol dRYG ) Hols)
vascular endothelial growth factor (VEGF)
Az oz A3k humanized monoclonal A
bevacizumabo] HA oA M2 ABAZ T5
W ook, AR A EH LS A efgh v AN 2 Y
=, 27 AdLds Y Le=E paclitaxel-
carboplatinumo] bevacizumabvo— Z7 A AFg-se
AA AE7NE FAsHA F7HAIA o] dTE
HRA 2 o= *ﬂﬂﬂﬁ EEo|a AEa Aslo]
AL & Mo Hol7h gl wig AdEHQl dAE
oz A& Aed, e 2FHA AH7t
B EATHs].
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Pemetrexed: H2| =Z| olddo]| 2} x|=5H= A
A shet|

ECOG1594+ platinum& X3}k 47}] 9] 3}okA|
WS ¥ W3 YR phase 3 AFZ 2002
Schiller 5-& th2-2] A3E B3} H8]. 4714 A
%% (paclitaxel-carboplatinum, paclitaxel-
cisplatinum, gemcitabine-cisplatinum, 123l
docetaxel-cisplatinum)< #|Y 47] A=A
Folshqlal, AA AEEE V1A AT BFolA
Ao 19 &2 30-35%E HIaEHH
opAl el whet ztol7} gl ol g AdE2 F| =l
HEAA Jgg 71311 pemetrexed 2 F7}
F= A olgfgh v AA AJokrt tha b7
Az, A2 A E kA S0l 13k A Z A
B840] YFHA K3k}, pemetrexed= *5-ol 22}
SRRl = AT ATHOL.
gemcitabine-cisplatinum-g H| €54 (non-inferiority)
IR R 12} A=A 0] BIE fFstarat girH10],
187§ 0] 7R B1L, 1,72579] SabEo] FARIR 7
ol WA= A LIRS T Fo] 10.374E =
2o}, o]de ECOG15949 ula] 270 <]
Az71kol et o AN 7 Wik
A3 17 A2 ol vlel Fale 2213 ol 5ol

& AEg BAoldT, A 84 8478 thaow
gt EX A& cisplatinum-pemetrexed °]
gemcitabinew ol B3l fFofatA YEE&o] =4
(12,9 versus 10,9 months, respectively; HR 0,84,
95% CI 0,71-0.99; interaction p=0,03), Hu}4-o]
weku, 47399 BHFAAEG B A=
cisplatinum-gemcitabinew°] pemetrexedi=ol| 1|3
frefatAl AE&o] =34rH10.8 versus 9.4 months;
HR 1,23, 95% CI 1,00-0, 51; interaction p=0,05),

B8k 0 2 second-line 3% AR EE v
BEAE QT4 pemetrexeds At A £k
(large cell carcinoma)ellA] o] HFH A u| A Eoto

na)] -HLgto] HEo] %2 o} o] pemetrexed
AR mdel Qe vATE 4E @ W o
FYeAAL. oled AFAFE 49T 1%
g3 feygte A E pemetrexedis H]AA| 2L

0]% pemetrexed-cisplatinum}



38

FAAE 53 AGYAEF] oy Asolw
AgAESE AeF e At T & e
wajol m=w, FAZe] JEEo] JTL Ak

15671441 |3
ztol & B, olHsk HFL bevacizumab
AFANME e AE Bt} os A7z ¢
HelghAel o= 990l o] $8% & Slth=
7ol A 714 v Qlr,

Thymidylate synthase (TS) @A} 7]& 2aiz}
chuld o] Motel mls| ARG Egel A
$-29J8HA) E=tH12). Pemetrexeds TSE A|E=H),
bl TSo] wélo] =2 %% pemetrexed?] &3}7}
Goj 2|7 €},

¢

s At dAE& ATFoA thA] g W
ol¥]9it} VIOLA (Validation Of Inter-observer
agreement in Lung cancer Assessment) 170l A]
SEREPESEREERERES RN
Wl oAtE e 24 A9 dA&S A=,
Mz 2|3kt -8 ALR-E}A] k3l haemotoxylinT}
eosin GALHE 7HAL 2ALE §F A3 9671 9
H A2 ZH G 2235 2489 W At
d=313l=dl Kappa dA]&©] 0.55 (95% CI 0.53-
0.58) 2 tha Argy 237t ygth A 9413
el oAbE e @5 Kappa O]X]E" 0.410]91aL,
A=l A5 0,042, o2 A&
0.700] dolo} Frhal & %l%:—tﬂ 047] off m| =] A]
3. dFoA = HHx 258

22 2k dA]go] ol Aot
FAZE TTF-1, CK-7, CK-20, PASE & 4 91,
AGAFu| A Eeke] 74 p63, CK-5/6, desmocollin 3,
831, desmogleing AFE-E 4=t} 22 o]2igt
FAE AT 2T Solee o] v,
Aol A= 30% Aolal, AAZLA= 37%E
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neuroendocrine carcinoma) ol A& HHAF ] A 9]
FA¢l p637}F 50% A =™, desmoglein 39
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1990d ] Fukols 47] 3 k3 Ao A
cisplatinum< 7|%2 3+ 1z} A= 85 3 &
% 3361 85, BEES S7HAA 231 A} fgich

34 ATE SalA 22 = 3 ofAlY] ARE

A5FATE. TAX317 AT A= docetaxel @<=
3‘?3(75 mg/m? =¥ 100 mg/m’) 3} A A &Y
e 23 AR Qe 283 & Hwsga
TAX320 AFol|A= docetaxel 2! ifosfamide B==
vinorelbine® 2 &3t & vz} Bl sITH16,
17]. 7 A7 254 docetaxels ARE-gH ol A
AR Bh&Eo] 6-10.8% BEL, BE TUES 23
oA wol AT AFS NFOE AS 1)
docetaxel (75 mg/m’)rol|lA] 2Rt Fofdt YE&
Ao] BAELHp=0.047). o ATEANA 717 i
o7 Holol & H2 docetaxel AME Fo 14
Wz gol 20%sh 3200 BHATH= Holtk, o]o] 13
A A QWM ifosfamide B+ vinorelbineg AF8-3+
ToAE 1d AEE0] 19%= AFEHUY, F AT+
Lo A 47] B kkatell A 2470 D7t A] BESE St
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FelaA 9k, 55 ARAE A7 A8,
INTEREST (IRESSA Non-small-cell lung cancer
Trial Evaulating Response and Survival against
Taxotere) 3% 44
14 g9t A=
gefitinib (250 mg daily) 2} docetaxel (75 mg/m?, 35
HA) S A& TS HIESA ddAPo g
v 3 SITh18]. EGFR & o7} Sl $hajol A,
T AP 7|7k A= gefitinibioll 4] docetaxelid]
Hlsl 7ol Ao, HA BEElA = Aot
AT, ol gefitinib AHE-SF g2 319914 §to]
A3 ] docetaxelS AFR-3%13, docetaxelS
AFREE FolAE oY AP A gefitinib EE
erlotinib& 32} OFAI 2 AHE-37] wZo|tH18]. whetA]
EGFR &4/ el7} e #FAellA e TKI e
docetaxel& 23} = 32} FAZ AMEPS o A
Ao e BEE 2 ol s & 7

= T
ATH19,201.

= cisplatinum< 7|2 & 3t
Gof| 23} tyrosine kinase inhibitor$!
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BEVACIZUMABZI} H| 2A| Z 5| 22| X[ 2

ool WA 7] Aol M FE/d (angiogenesis)
o] ZQ3l 93t = AL “angiogenic squamous
dysplasia@l= o2 2 &4 sled], ole ¢
AR 713 A A ]:t°ﬂ/\1 A E o]
ARk JHE Kol AL gtH21]. #H ¢t
AEAA Frsee ‘7’%5’—, w2 daE
oA S0y dHFAYY Fag AR
dHA ok Hekelx I
inducible factor-alpha transcription factor, VEGF&}
VEGF 484, EPO$} EPO +8-4]¢] F8l0] F7}xo]
Ao AFF FA4 G Aew deiA Sirk22,23].
ECOG1499 &7 3% A3 A EellA=
carboplatin 233} paclitaxel-carboplatin®] VEGF
A A ¢l bevacizumabg F7}a 1o A]
bevacizumab A& FollA BEE 5ol o5l
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(o«

b

ol

¢1#}5 hypoxia-

paclitaxel-

AZEATHS]. o] AFe] T WFL bevacizumab
A7 TollAM FY *ﬁéﬂﬂcﬂ 12,370 €2, 1do]

doldl A WA AT shtel ol JEA H,
paclitaxel-carboplatin thZ&79] SHAYE717F =3k
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EH/\L o= »H o,
qF7t goH R, °] 3151 A A
SYAE7IZEE] STt AR 7]
et 23S (subgroup) #4114
FY= 1, AT} 5% °]%, 27 01
He) S At ZE oA ]
bevacizumab oA o7} E¢kt} AF Tk Bl
6025 ¢] AMetol| &tH(large cell} NOSE A <])s}H,
ZHAE717HE 14,271 € & paclitaxel-carboplatin
Z%9] 10,371l Hls) @A3] F7HHHHR 0.69,
95% CI 0.58-0.83). FHolA]+= AVAIL (Avastin in
Lung) 3% WA EE AlBsH =], 522 n5ellA
A8k t) Z=7o] paclitaxel + carboplatin¢ld] H]&},
FHoll A+ gemcitabine-cisplatinum doubletg o]
AbgstaL glemg thEa AR89 Aol uwE
bevacizumab®] &3} z}o|7} d=AE &ols}y]
s ApeerH2s), T oA ARE T
AT9] bevacizumab 9] H3EL 35%%} 32%E
AL, 53] FFe] 7] el Aol
v A AlBE AVIL ddelAe 3o
o] A3l d=d), gemcitabine-cisplatium} 9]k,
gemcitabine-cisplatinum¥} bevacizumab (7.5 mg/kg
T 15 mg/kg)S ARES o & USRI AVAIL
AT A= bevacizumabiol| A A AEE 5o
TR 9E9ka1[25], bevacizumab 7.5 mg/kg?} 15
mg/kgE AHES oA EHRHAA = AFol 7}
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T AAATIE ApolE Hol=d tieiA w2 7ol
==, pemetrexed ol A& o 22] AA)
MZEo] 10,4712 ¢ld B8] FHel bevacizumab
AT BUNYEER 555 ¢ 7 Ak &2 A9 A
lﬁ”’ﬂ 2ke] ¥l &S BW pemetrexed ATFolA=
EAA7F 14%21d vl&), £H¢] bevacizumab
‘j:]l‘;_ 24% = =9It} &3 pemetrexed GTHAlA =
224 kAl ARG HlEo] 56%<1H HlE, 3
bevacizumab A= 65%= =JdTh H]E AR}
44%0l 4] EGFR E¢ido)7} gloka 7}, EGFR
TKIsE 75 vhzl § ARggh oA, o= Qs
AEE Z7F2 938 bevacizumaby &7}
AAENE 7 AT ole 2x BAHES 33
Sl A=, 22k FAAEE dHA B2 T2

ez AA A& BHFAS
bevacizumab<el|4] o F7fele A3 HATH9.1
vs., 7.671€; HR 0.82, p=0.11), E2& =T
ANEEA el M-S sald

F
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, paclitaxel¥} docetaxel

2o A= QJ*LHJW]J_«] =7INEY] 2HYE
FE38FA W gemcitabine, cisplan ¥+ vinca-
alo 1dsb olggt aA7t glek[26]. ol g
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+ bevacizumab3} paclitaxel3}e
”‘o%ﬁﬂr—‘g Ard 4 A9 bevacizumab¥}t
gemcitabine ] A<= 7|thsl7] o]H} ECOGS}
AVAIL A7 A 24e & 2 14 &Ll
50%0l] 4] 54%2(HR 0,89, 95% CI 0,81-0.99; p=0.03),
bevacizumab AFE- A AA] FEZEo] 9] A
Z7bsl 9}, 9le] AT E nlgo g §HAZ A=
Sgo] BrPSEA ABE o T dolH WM
7FA AL Q= 73-5-oF Adele B-g-ollA, HPFAES
ol #H ool A bevacizumab 7.5 mg/kg EF_TL_— 15
mg/kge} platinume] 7]9g & oA X
WA ABEE AT AR, 9] T ol
bevacizumabg& E33l A71A] AAE 63 B
ko 2o bevacizumab ©E o2 AR =
214 g ol A A7+ Foltt.
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 EGFR TKIOﬂ Hkg-o] SlojA
o% 54E Holw, AEIITo
dAse] BANEe) Aug 2
somatic heterozygous EGFR EHo| =
132 A} o]#3 EHo|EL tyrosine kinase
Tuele] ATP EAlolgts F9E V=& DNAY|
WS, exon 219 Y EAHC](L858R He
L861R)7} 714 &3] A=W, exon 19H 9] 2} A&
=g #FEY. EGFR EdRloE A&Hom
F8AE GAFA|AA tyrosine kinase Ew¢lo
TKIS] A3Hsg F7HA717 =] ATP thal TKISH
A%eA "k, EGFR EdWolE 71AE=
FolE AKT A2 T8 A5Hoz 245
o goldt 2= 9Jt}30]. AKTS] A&H o) Ash=
A o] EGFRY erbB3 849 hetero-
dimerisationol] 9J8} FE%1, 222 <Qlxtal Hk-g-o]
o] Fo]&]™ phosphatidylinositol 3-kinase (PI3K)7}
AKT ARE 43/ 7ITH31], vpte] dapad,
EGFR Eulol7} gle AMEFo| TKIsE & 4%
AMEAEAZE F7F8 A Ao, $F4 AT e
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w2 33]. EGFR &¢I 0] FollA exon 19%¢]

A2=3} 1858R X|3+o] EGFR kinase =1 Q] Zo1 o] 9]

90%E A& TH[33]. BE AFeA L858R
exon 199 9] Ao vj3||, ojn] Q1A e

sjo] whsry AyEE 3k uokr(34]. EGFR



Aol WA TKIe W& Bole #As
FollA kel ddo] Lol a7k Hels A
gk uh Qek35]. o2 L o5 TKId| wHg-o]

1= Hd $2be] 50%M 23429l EAFAYEEHZ
37 HAEY =Y exon 20 T790Me] A
Hol7} 1&g Bl wjulE exon 2089
o

ATPS] 23-& £714)7]3 EGFR TKI¢

FTH36). olefgh 24h4 Q1 FA &89l

W32 7}AE H9h 4 EFE EGFR Az 280
o

IR e R 2 O <

:

H
A&H oz A& Aoz 7|t =} 37,38].

Z714l| TKIe| thgh wk-3-o] Slthr} 218t $kate]
15% w]¥kelA] T790M &< o]E th2lste] ¢-MET
427} FZ5 0] heterodimer F&# ¢l
ErbB3/c-MetZ 3AJ&}e] PI3K/AKT A 22 EGFRT}
FaeA EAsiAzITH39]. olelst #F A=
erlotinib®} c-Met SAAE o] AR -9 AHEA
WA= c-MET £3%& 98 & g Ze=
71 =™, A7 e = L lek40].

20099 %] oH 9l EGFR TKI o+ A¥r}
A=Y, 47] v RAEHGA EGFR
Aol E 7[R Aol A 13} A=A o] dghe
g ol Bty Baush vp ok AH e HY
Tl A (3] 2,105 2] H < A} Foll A, EGFR exon
19W 3 exon 219 L868R EdWHol &
2508 (16.6%) oA #Z=HAY, & ATFES
7 A2 A (69.7%) ol A o B, BEdAt
(66.6%), L]l #41<H(80.9%) Aol A W=
. 299l AFoA EGFR Ed®ol7} gl
H 3zl Foll A 217897 erlotinib2 FoI3}3ict.
HHEE2 70.0%, o] gl AEEY FEHS
147193} AA) YE2gL 27192 BE =} o)A
A BEEL 497 HdAtelA Bad v gligich
Erlotinib-& 12} oFA| 2 AF8-3F H9-7}F 1138932, 24}
okA| 2 Al A7) 1048t EPAE o] F
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Atolol& AW AEE
919t EGFR E¢iwiol7} gl
2|5 ¥Hg-E0] 30% FLolar,

=
AA AEEo] 10-1270 €4S Fetsttt ¥, EGFR

&
Y
=,

12 o

=
HFE ohe Aol BFdaitt,

H] 28k T4 2 IPASS (IRESSA Pan-Asia Study) 3%
A7 A= QITH2], IPASS A+ B dA &
Fgo] A2 gz A AN BAES oz
paclitaxel/carboplatin®} gefitinibg ®| a3k 3%
T8 AF=E, FFdA AT7t ol FolTh o
AT 9o} o] Al HE A} Fol| A& paclitaxel/
carboplatin®} gefitinibe] 287} o] gl
AEENE 2tol7t glrke= 21& gelsr] ffs) et
Sgtolt}, AA| gefitinib@} carboplatin ARg-ollA]
FAY AEg SYH2 5.7MEH 5.870€
ooy 1244 A FAW A&
gefitinib@ A& 24. 9% 24 carboplatin/
paclitaxeli#ol| A= 6. 7% oll= S| &9ttt oz
o Ast = ¢ =32 Aol7t glsley 1d A
BEEAAE Aol7h AL, EFHL
gefitinibTol| 4] carboplatin/paclitaxel=¢] 8|3l %13}
= ARl o]2= #1H|7E0.74 (95% CI0.65-0.85;
p<0.001) & frolatA wtoket, o] &4
pol= gefitinib AFgTol] AE T2 3kx}7to] 4]
Ue< ovate=d], AARZ 261789 EGFR E1% 0]
Ao Ao M= FAW AEE o] carboplatin
/paclitaxelZol] Hla} frofabA AU g =
APl o] 2= 9&H]|7E 0,48 (95% CI 0.36-0.064;
p<0.001) & frJstAl Woteh, upito] dapabd,
1768 9] E<ddo] &4 St T BEEO]
carboplatin/paclitaxelsol] ¥]3l f-2]s}A] viekar 713
= APl o]2 A H]7} 2.85 (95% CI 2.05-3.98;
p<0.001) 2 o3t =3t Al A2 F Lo
FAFRH o, gefitinibTo] 18,671 €,
carboplatin/paclitaxelso] 1737192 &&=} F+
T AT T SAE0] 2ARA R T kAl E AR
wapshA] ARESIA] A AEEE Aol 7F YA 92
Ao 2 Helt} Gefitiniba¢] carboplatin/paclitaxel
ol Hl3l| &he] Ao o A E Aoz HEEH
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H el A EGFR E® o] o] 9ol K-ras (20-30%
B Aot 82)), -MET (5%), erB2 (4%), FGFR4 (4%),
B-Raf (3%), PI3K (4%), MEK-1 (2%) 559 +4dA}
o7} FEETH41]. oF 5% H|F<AA} Foll A EGFR
£ K-Ras ddol7F il &4 olA ALK
(anaplastic lymphoma kinase) #72Fe] A7}
AO WA ALKI kinaseE A& 07 A3 7]+

S,

Qo] BhralstH42-44]. o]gt FH4 o]do] S+
o}2 (PF-02341066, c-MET#} ALI1, a dual ATP )%
AAA) & A 75 -9 B A o]Th[45],

2 of

At 208 2F 71 H| o] X FofA] i@ ol
Ao H 53] Mgt A] o] FreRt g
H 2 Z el 1d AEELS 30%0A 55%=
sttt 3A Aol A FAAEA T
Eodo] oA g3Al 23} -2 33} A X 57}
olggt HEE F/HE ol EUL. BAXEA 14

T 22} 3okA] X B2 AFEEHA EGFR E¢1H o]

-

=gl

o
rat

1. Meert AP, Martin B, Delmotte P, Berghmans T, Lafitte
JJ, Mascaux C, et al. The role of EGF-R expression on
patient survival in lung cancer: a systematic review with
meta-analysis. Eur Respir J 2002;20:975-81.

2. Mok TS, Wu YL, Thongprasert S, Yang CH, Chu DT,
Saijo N, et al. Gefitinib or carboplatin-paclitaxel in
pulmonary adenocarcinoma. N Engl J Med
2009;361:947-57.

3. Rosell R, Moran T, Queralt C, Porta R, Cardenal F,
Camps C, et al. Screening for epidermal growth factor
receptor mutations in lung cancer. N Engl J Med
2009;361:958-67.

AHolchsax| M31A 15 2012

4. Mitsudomi T, Morita S, Yatabe Y, Negoro S, Okamoto
I, Tsurutani J, et al. Gefitinib versus cisplatin plus
docetaxel in patients with non-small-cell lung cancer
harbouring mutations of the epidermal growth factor
receptor (WJTOG3405): an open label, randomised
phase 3 trial. Lancet Oncol 2010;11:121-8.

5. Sandler A, Gray R, Perry MC, Brahmer J, Schiller JH,
Dowlati A, et al. Paclitaxel-carboplatin alone or with
bevacizumab for non-small-cell lung cancer. N Engl J
Med 2006;355:2542-50.

6. Mok TS, Ramalingam SS. Maintenance therapy in
nonsmall-cell lung cancer: a new treatment paradigm.
Cancer 2009;115:5143-54.

7. Gridelli C, Aapro M, Ardizzoni A, Balducci L, De
Marinis F, Kelly K, ef al. Treatment of advanced non-
small-cell lung cancer in the elderly: results of an
international expert panel. J Clin Oncol 2005;23:3125-
37.

8. Schiller JH, Harrington D, Belani CP, Langer C,
Sandler A, Krook J, et al. Comparison of four
chemotherapy regimens for advanced non-small-cell
lung cancer. N Engl J Med 2002;346:92-8.

9. Hanna N, Shepherd FA, Fossella FV, Pereira JR, De
Marinis F, von Pawel J, et al. Randomized phase III trial
of pemetrexed versus docetaxel in patients with non-
small-cell lung cancer previously treated with
chemotherapy. J Clin Oncol 2004;22:1589-97.

10. Scagliotti GV, Parikh P, von Pawel J, Biesma B,
Vansteenkiste J, Manegold C, et al. Phase III study
comparing cisplatin plus gemcitabine with cisplatin
plus pemetrexed in chemotherapy-naive patients with
advanced-stage non-small-cell lung cancer. J Clin
Oncol 2008;26:3543-51.

11. Scagliotti G, Hanna N, Fossella F, Sugarman K,
Blatter J, Peterson P, et al. The differential efficacy of
pemetrexed according to NSCLC histology: a review
of two Phase 111 studies. Oncologist 2009;14:253-63.

12. Ceppi P, Volante M, Saviozzi S, Rapa I, Novello S,
Cambieri A, et al. Squamous cell carcinoma of the
lung compared with other histotypes shows higher



messenger RNA and protein levels for thymidylate
synthase. Cancer 2006;107:1589-96.

13. Savci-Heijink CD, Kosari F, Aubry MC, Caron BL,
Sun Z, Yang P, et al. The role of desmoglein-3 in the
diagnosis of squamous cell carcinoma of the lung. 4m
J Pathol 2009;174:1629-37.

14. Monica V, Ceppi P, Righi L, Tavaglione V, Volante M,
Pelosi G, et al. Desmocollin-3: a new marker of
squamous differentiation in undifferentiated large-cell
carcinoma of the lung. Mod Pathol 2009;22:709-17.

15. Lebanony D, Benjamin H, Gilad S, Ezagouri M, Dov
A, Ashkenazi K, et al. Diagnostic assay based on hsa-
miR-205 expression distinguishes squamous from
nonsquamous non-small-cell lung carcinoma. J Clin
Oncol 2009;27:2030-7.

16. Shepherd FA, Dancey J, Ramlau R, Mattson K, Gralla
R, O'Rourke M, et al. Prospective randomized trial of
docetaxel versus best supportive care in patients with
non-small-cell lung cancer previously treated with
platinum-based chemotherapy. J Clin Oncol
2000;18:2095-103.

17. Fossella FV, DeVore R, Kerr RN, Crawford J, Natale
RR, Dunphy F, et al. Randomized phase III trial of
docetaxel versus vinorelbine or ifosfamide in patients
with advanced non-small-cell lung cancer previously
treated with platinum-containing chemotherapy
regimens. The TAX 320 Non-Small Cell Lung Cancer
Study Group. J Clin Oncol 2000;18:2354-62.

18. Kim ES, Hirsh V, Mok T, Socinski MA, Gervais R,
Wu YL, et al. Gefitinib versus docetaxel in previously
treated non-small-cell lung cancer (INTEREST): a
randomised phase III trial. Lancet 2008;372:1809-18.

19. Douillard JY, Shepherd FA, Hirsh V, Mok T, Socinski
MA, Gervais R, et al. Molecular predictors of outcome
with gefitinib and docetaxel in previously treated non-
small-cell lung cancer: data from the randomized
phase III INTEREST trial. J Clin Oncol 2010;28:744-
52.

20. Zaleman G, Bergot E. Gefitinib plus docetaxel in non-
small-cell lung cancer. Lancet 2009;373:541; author

43

reply 2.

21.Keith RL, Miller YE, Gemmill RM, Drabkin HA,
Dempsey EC, Kennedy TC, et al. Angiogenic
squamous dysplasia in bronchi of individuals at high
risk for lung cancer. Clin Cancer Res 2000;6:1616-25.

22. Delmotte P, Martin B, Paesmans M, Berghmans T,
Mascaux C, Meert AP, et al. VEGF and survival of
patients with lung cancer: a systematic literature
review and meta-analysis. Rev Mal Respir
2002;19:577-84.

23. Saintigny P, Besse B, Callard P, Vergnaud AC,
Czernichow S, Colombat M, et al. Erythropoietin and
erythropoietin receptor coexpression is associated with
poor survival in stage [ non-small cell lung cancer.
Clin Cancer Res 2007;13:4825-31.

24. Sandler AB, Schiller JH, Gray R, Dimery I, Brahmer
J, Samant M, et al. Retrospective evaluation of the
clinical and radiographic risk factors associated with
severe pulmonary hemorrhage in first-line advanced,
unresectable non-small-cell lung cancer treated with
Carboplatin and Paclitaxel plus bevacizumab. J Clin
Oncol 2009;27:1405-12.

25.Reck M, von Pawel J, Zatloukal P, Ramlau R,
Gorbounova V, Hirsh V, ef al. Phase III trial of
cisplatin plus gemcitabine with either placebo or
bevacizumab as first-line therapy for nonsquamous
non-small-cell lung cancer: AVAil. J Clin Oncol
2009;27:1227-34.

26. Shaked Y, Henke E, Roodhart JM, Mancuso P,
Langenberg MH, Colleoni M, et al. Rapid
chemotherapy-induced acute endothelial progenitor
cell mobilization: implications for antiangiogenic
drugs as chemosensitizing agents. Cancer Cell
2008;14:263-73.

27.Paez JG, Janne PA, Lee JC, Tracy S, Greulich H,
Gabriel S, et al. EGFR mutations in lung cancer:
correlation with clinical response to gefitinib therapy.
Science 2004;304:1497-500.

28. Lynch TJ, Bell DW, Sordella R, Gurubhagavatula S,
Okimoto RA, Brannigan BW, et al. Activating



44

mutations in the epidermal growth factor receptor
underlying responsiveness of non-small-cell lung
cancer to gefitinib. N Engl J Med 2004;350:2129-39.

29. Pao W, Miller V, Zakowski M, Doherty J, Politi K,
Sarkaria I, et al. EGF receptor gene mutations are
common in lung cancers from "never smokers" and are
associated with sensitivity of tumors to gefitinib and
erlotinib. Proc Natl Acad Sci U S A 2004;101:13306-
11.

30. Sordella R, Bell DW, Haber DA, Settleman J.
Gefitinib-sensitizing EGFR mutations in lung cancer
activate anti-apoptotic pathways. Science
2004;305:1163-7.

31. Engelman JA, Janne PA, Mermel C, Pearlberg J,
Mukohara T, Fleet C, et al. ErbB-3 mediates
phosphoinositide 3-kinase activity in gefitinib-
sensitive non-small cell lung cancer cell lines. Proc
Natl Acad Sci U S 4 2005;102:3788-93.

32. Mitsudomi T, Yatabe Y. Mutations of the epidermal
growth factor receptor gene and related genes as
determinants of epidermal growth factor receptor
tyrosine kinase inhibitors sensitivity in lung cancer.
Cancer Sci 2007;98:1817-24.

33. Chan SK, Gullick WJ, Hill ME. Mutations of the
epidermal growth factor receptor in non-small cell
lung cancer -- search and destroy. Eur J Cancer
2006;42:17-23.

34. Jackman DM, Yeap BY, Sequist LV, Lindeman N,
Holmes AJ, Joshi VA, et al. Exon 19 deletion
mutations of epidermal growth factor receptor are
associated with prolonged survival in non-small cell
lung cancer patients treated with gefitinib or erlotinib.
Clin Cancer Res 2006;12:3908-14.

35. Milton DT, Riely GJ, Pao W, Miller VA, Kris MG,
Heelan RT. Molecular on/off switch. J Clin Oncol
2006;24:4940-2.

36. Kobayashi S, Boggon TJ, Dayaram T, Janne PA,
Kocher O, Meyerson M, et al. EGFR mutation and
resistance of non-small-cell lung cancer to gefitinib. N

AHolchsax| M31A 15 2012

Engl J Med 2005;352:786-92.

37.Godin-Heymann N, Ulkus L, Brannigan BW,
McDermott U, Lamb J, Maheswaran S, ef al. The
T790M "gatekeeper" mutation in EGFR mediates
resistance to low concentrations of an irreversible
EGFR inhibitor. Mol Cancer Ther 2008;7:874-9.

38. Li D, Ambrogio L, Shimamura T, Kubo S, Takahashi
M, Chirieac LR, et al. BIBW2992, an irreversible
EGFR/HER?2 inhibitor highly effective in preclinical
lung cancer models. Oncogene 2008;27:4702-11.

39. Engelman JA, Zejnullahu K, Mitsudomi T, Song Y,
Hyland C, Park JO, et al. MET amplification leads to
gefitinib resistance in lung cancer by activating
ERBBS3 signaling. Science 2007;316:1039-43.

40.Karamouzis MV, Konstantinopoulos PA,
Papavassiliou AG. Targeting MET as a strategy to
overcome crosstalk-related resistance to EGFR
inhibitors. Lancet Oncol 2009;10:709-17.

41. Ding L, Getz G, Wheeler DA, Mardis ER, McLellan
MD, Cibulskis K, et al. Somatic mutations affect key
pathways in lung adenocarcinoma. Nature
2008;455:1069-75.

42. Soda M, Choi YL, Enomoto M, Takada S, Yamashita
Y, Ishikawa S, et al. Identification of the transforming
EMLA4-ALK fusion gene in non-small-cell lung cancer.
Nature 2007,448:561-6.

43. Shaw AT, Yeap BY, Mino-Kenudson M, Digumarthy
SR, Costa DB, Heist RS, ef al. Clinical features and
outcome of patients with non-small-cell lung cancer
who harbor EML4-ALK. J Clin Oncol 2009;27:4247-
53.

44. Choi YL, Takeuchi K, Soda M, Inamura K, Togashi Y,
Hatano S, et al. Identification of novel isoforms of the
EML4-ALK transforming gene in non-small cell lung
cancer. Cancer Res 2008;68:4971-6.

45. Kwak EL, Bang YJ, Camidge DR, Shaw AT, Solomon B,
Maki RG, ef al. Anaplastic lymphoma kinase inhibition in
non-small-cell lung cancer. N Engl J Med 2010;363:1693-
703.



