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Targeted Therapies in
Non-Small Cell Lung Cancer: Review

AABBSS  TTRRAACCTT  Lung cancer is a crucial problem in Turkey and worldwide. The primary risk factor for lung cancer
is smoking. Reduction of lung cancer mortality will require effective puplich health policies to prevent initiation
of smoking. Oncologists should encourage smoking cessation, especially in patient with cancer. In Turkey the in-
cidence of lung cancer is 30.13 per 100.000. Lung cancer is the first common cancer of all cancers in males and
the fourth common cancer in females. About 80-90% of all lung cancers is non-small cell lung cancer (NSCLC).
Therapy for NSCLC is surgery, neoadjuvant or adjuvant chemotherapy, palliative chemotherapy or radiotherapy,
concomitant radiochemotherapy, targeted therapy alone or with chemotherapy due to stage. 40-50% of these
apply to the hospital at locally advanced and metastatic stage. In advanced stage of lung cancer the average sur-
vival rate is 8-10 months and the standart treatment is chemotherapy in this stage. Even though their high costs,
targeted therapies are getting popular in recent years for their effects. Targeted therapies for  non small cell lung
cancer are anti epidermal growth factor receptor(EGFR), anti EGF and tyrosine kinase inhibitörs (TKI). Epider-
mal growth factor receptor (EGFR) plays an essential role in normal cell growth and diffentiation, and is involved
in tumor proliferation and survival. EGFR is detected in aproximately 80-85% of patients with NSCLC. EGFR
overexpression is associated with poor clinical prognosis. EGFR overexpression and mutations, gene amplifications
are clinical predictors of EGFR tyrosine kinase inhibitors responsiveness. Two oral EGFR inhibitors, gefitinib and
erlotinib, are small-molecule agent that selectively inhibit the intracellular tyrosine kinase activity of the EGFR.
On the other hand K-ras mutations are associated with TKI resistance and cigarette smoking. These drugs should
be used in selected patients. We discussed targeted therapies (bevacizumab, cetuximab, gefitinib, erlotinib, van-
detanib) in non small cell lung cancer.

KKeeyy  WWoorrddss::  Carcinoma, Non-Small-Cell Lung; therapy; erlotinib; gefitinib; cetuximab; 
N-(4-bromo-2-fluorophenyl)-6-methoxy-7-((1-methylpiperidin-4-yl)methoxy)quinazolin-4-amine 

ÖÖZZEETT  Akciğer kanseri tüm dünyada ve Türkiye de önemli bir sorundur. Akciğer kanserinin birincil risk faktörü
sigara içimidir. Akciğer kanserinden ölümü azaltmak sigaraya başlamayı önlemek için etkili sağlık politikalarına
ihtiyaç olacaktır. Onkologlar özellikle kanserli hastalarda sigara bırakmayı teşvik etmelidirler. Türkiye de akciğer
kanseri insidansı (100.000’de) 30.13’dür. Tüm kanserler içinde erkeklerde 1. kadınlarda ise 4.sıradadır. Akciğer
kanserlerinin yaklaşık %80-90’ı küçük hücreli dışıdır (Non Small Cell Lung Cancer=NSCLC). Küçük hücreli dışı
akciğer kanserinde tedavi evrelere göre cerrahi; ameliyat öncesi ve sonrası veya palyatif amaçlı kemoterapi;
radyoterapi; kemoradyoterapi; tek başına veya kemoterapilerle birlikte hedef tedavilerdir. Bu hastaların %40-
50’si lokal ileri ve metastatik evrede başvurmaktadır. İleri evre akciğer kanserinde ortalama yaşam süresi 8-10 ay
olup bu evrelerde standart tedavi kemoterapidir. Maliyetleri yüksek olmasına rağmen etkinlikleri göz önüne
alınarak hedef tedaviler son senelerde çok gündeme gelmiştir. Küçük hücreli dışı akciğer kanserlerinde hedef
tedaviler epidermal büyüme faktörü reseptörüne karşı, epidermal büyüme faktörüne karşı ve trozin kinazı
engelleyenlerdir. Epidermal büyüme faktör reseptörü (EGFR) normal hücrelerde büyüme ve diferansiasyonunda
esas rol oynamaktadır. Tümör çoğalması ve devamı ile ilgilidir. EGFR overekspresyonu kötü klinik prognozla ile
ilgilidir. EGFR overekspresyonu ve gen amplifikasyonu ve EGFR mutasyonu trozin kinaz inhibitörü ilaçlarına
cevabın bir ön göstergesidir. Gefitinib ve erlotinib EGFR’nin hücre içi trozin kinase aktivasyonunu engelleyen 2
tane ağızdan alınan küçük moleküllü ajanlardır. Diğer taraftan K-ras mutasyonu trozin kinase engelleyen ilaçlara
direnç ve sigara içimiyle birliktedir. Seçilmiş hastalarda bu ilaçlar kullanılmalıdır. Küçük hücreli dışı akciğer
kanserinde hedef tedavileri (bevacizumab, cetuximab, gefitinib, erlotinib, vandetanib) tartıştık.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Karsinom, küçük hücreli olmayan; Tedavi; erlotinip; gefitinip; setuksimap; 
N-(4-bromo-2-florofenil)-6-metoksi-7-((1-metilpiperidin-4-yl)metoksi)kinazolin-4-amin
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ung can cer is a cru ci al prob lem in Tur key
and worl dwi de. Ac cor ding to the ye ar 2005
da tas of Pre si dency of He alth Mi nistry Can-

cer Ca re the in ci den ce of lung can cer is 30.13 per
100.000. Lung can cer is the first com mon can cer of
all can cers ac co unts for 52.73 in ma les. In fe ma les
the in ci den ce is 7.20, the fo urth com mon can cer.
Ac cor ding to the An ka ra on co logy hos pi tal da tas
lung can cer is the se cond com mon can cer of all
can cers.1 Abo ut 80-90 % of all lung can cers is non-
small cell lung can cer (NSCLC).2,3 40-50% of the se
apply to the hos pi tal at lo cally ad van ced and me tas -
ta tic sta ge. In ad van ced sta ge of lung can cer the av-
e ra ge sur vi val ra te is 8-10 months and the stan dart
tre at ment is che mot he rapy in this sta ge. Ad van ced
in our un ders tan ding of can cer bi o logy ha ve led to
the dis co very of a num ber of po ten ti al mo le cu lar
tar gets and the de ve lop ment of no vel agents. Most
ad van ced in cli ni cal re se arch for NSCLC tar ge ted
the rapy are EGFR and Vas cu lar En dot he li al
Growth Fac tor (VEGF). 

TAR GE TED THE RA PI ES
1) An ti-vas cu lar en dot he li al growth fac tor(an -

ti-VEGF)

2) An ti-epi der mal growth fac tor (an ti-EGF)

3) Tyro si ne ki na se in hi bi tors

In tar ge ted the ra pi es the Erb (hu man epi der mal
re cep tor=HER) fa mily pre sents im por tan ce. This fa m-
ily inc lu des fo ur va ri ety of HER 1, 2, 3, 4. HER1
(EGFR: epi der mal growth fac tor re cep tor) is a trans-
mem bra ne re cep tor. It has ex tra cel lu lar and in tra cel -
lu lar do ma ins. Va ri o us li gands form di mers bin ding
to re cep tors (ho mo di mer: EGFR-EGFR or he te ro di -
mer: EGFR or one of anot her mem bers of HER). 

As a re sult of di me ri sa ti on in tra cel lu lar tyro si -
ne ki na se do ma ins be co me ac ti ve and af fect nuc le -
us vi a va ri o us path ways ac co unt for pro li fe ra ti on,
cell cycle and trans crip ti on (Fi gu re 1 and 2).

EGFR is ex pres sed in 40-80% of lung can cers.6

The most com mon EGFR mu ta ti ons are exon 19
de le ti on and exon 21 mu ta ti on. Both two mu ta ti -
ons re sult with ac ti va ti on of tyro si ne ki na se do ma -
in Alt ho ugh the prog nos tic ef fect of EGFR
mu ta ti on is not cle ar, the pre dic ti ve ef fect is known

well. Pa ti ents who ha ve the se mu ta ti ons are mo re
res pon si ve to tyro si ne ki na se in hi bi tors.

KKiirrss  tteenn--rraa  uuss  ssaarr  ccoo  mmaa  ((KK--rraass)):: A GTP bin dirng
pro te i ne. Mu ta ti on of this pro te i ne is an in di ca tor
of re sis tan ce to tyro si ne ki na se in hi bi tors. Pa ti ents
with k-ras mu ta ti ons ha ve shor ter sur vi val than pa-
ti ents with wild type k-ras. Sta tus of k-ras mu ta ti -
on has pre dic ti ve va lu e for ef fec ti ve ness of
EGFR-TKI tre at ment. TRI BU TE(Tar ce va Res pon -
ses In Con junc ti on with Pac li ta xel and Car bop la -
tin) study has shown the im por tan ce of this.7,8

Che mot he rapy+er lo ti ni be arm ver sus che mot he -
rapy arm. Res pon se ra te to er lo ti ni be in pa ti ents
with K-ras mu ta ti on is 8%, in che mot he rapy arm
23%, but in pa ti ents wit ho ut K-ras mu ta ti on the re-
s pon se ra te was fo und 26% in both arm. Ti me to
prog res si on (TTP) and ove rall sur vi val (OS) we re
fo und shor ter. And this al so is an in di ca tor of re sis t-
an ce to tyro si ne ki na se in hi bi tors. 

FIGURE 1: Signal transmission pathways controlled via EGFR activation.4

FIGURE 2: Ligand, receptor, tyrosine kinase and transmission pathways.5
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AN TI VEGF TRE AT MENT (BE VA CI ZU MAB)
Be va ci zu mab is a re com bi nant mo noc lo nal an ti -
body that blocks VEGF re cep tor. In 2006 FDA per-
mit ted using be va ci zu mab in me tas ta tic, re cur rent,
lo cally ad van ced or ir re sec tab le non-squ a mo us
NSCLC. The re are two im por tant study. 

EECCOOGG  44559999  SSttuuddyy::9 Inc lu ding 842 pa ti ents tre -
a ted with Pak li tak sel+Car bop la tin in one arm and
in the anot her arm be va ci zu mab was ad ded to Pak-
li tak sel+Car bop la tin. Res pon se ra te in the be va si -
zu mab arm was 27%, 10% in only che mot he rapy
arm, p< 0.0001. Me di an sur vi val was 12.5 month
and 10.2 month res pec ti vely, p=0.0075, prog res si on
fre e sur vi val was 6.4 month and 4.5 month res pec -
ti vely, 0<0.0001. One ye ar sur vi val was 1.9% ver-
sus 43.7, two-ye ars sur vi val was 22.1% ver sus
16.9%. In sa me study to xi ci ti es we re eva lu a ted and
gra de 4 ne ut ro pe ni a in be va si zu mab arm was 24%,
in che mot he rapy only arm was 16.4 %; gra de 3-4
ha e mor ra gi a was 4.5% and 0.7%; ha e mop ti si a 1.9%
and 0.2%, hi per ten si on 6% ver sus 0.7% and tre at -
ment re la ted de aths we re 9 ver sus 2 res pec ti vely. 

BBOO1177770044  ((AAVVAA  IILL))  SSttuuddyy::10 A pha se II -
I study. 1043 pa ti ents with ad van ced or re cur rent
non-squ a mo us cell lung can cer we re ad mi nis te red
as first li ne cisp la tin+gem si ta bi ne (CG) with low
do se (7.5 mg/kg, n =345) and high do se (15 mg/kg,
n=351) be va si zu mab. Pri mary end po int as prog -
res si on fre e sur vi val (PFS), se con dary end po int as
ove rall sur vi val(OS), res pon se ra te, res pon se ti me
and sa fety we re de tec ted. Re sults: Me di an PFS was
6.7 month in low do se be va si zu mab ver sus 6.1
month in pla se bo arm, ha zard ra ti o (HR): 0.75,
p=0.003. In high do se be va si zu mab arm me di an
PFS was 6.5 month ver sus 6.1 month, HR: 0.82,
p=0.03. Res pon se ra tes we re 34.1% in low do se arm
ver sus 30.4% in high do se arm, 20.1% in pla ce bo
arm. Ti me of fol low up wasn’t eno ugh for ove rall
sur vi val.

CE TU XI MAB
A mo noc lo nal an ti body tar ge ting EGFR. In pre vi -
o us stu di es in pa ti ents with NSCLC tre a ted with
mo not he rapy res pon se ra te was 4.5% and in 30% of
pa ti ents we re sta bi li zed. 

FFLLEEXX  ssttuuddyy::11,12 1125 pa ti ents with ad van ced
(sta ge 3B and 4, most of them we re sta ge 4) NSCLC
we re ad mis te red as first li ne sisp la tin+vi no rel bi ne
with or wit ho ut ce tu xi mab. Res pon se ra te in che -
mot he rapy+ce tu xi mab (CT+cet) arm was 36%, in
che mot he rapy(CT) arm was 29%, p=0.012; PFS: no
dif fe ren ce; OS: in CT+cet arm 11.3 month, in CT
arm 10.1 month, p=0.04. To xi ci ti es: gra de 3-4 ne -
ut ro pe ni a we re 22% and 15% res pec ti vely,
P<0.05.

A pha se 2 study of ce tu xi mab:13 80 pa ti ents, no
pri or che mot he rapy, with sta ge 3B or me tas ta tic di -
se a se we re ad mi nis te red car bop la tin+do ce ta xel plus
ce tu xi mab. Ob jec ti ve res pon se ra te: 15.2%, me di an
PFS:4.6 month, me di an OS:10.3 month, gra de 3-4
ne ut ro pe ni a 30%.

BBMMSS009999  SSttuuddyy,,  rreett  rrooss  ppeecc  ttii  vvee  aannaallyy  ssiiss::14 Ad di -
ti on of ce tu xi mab to ta xan+car bop la tin che mot he -
rapy, in pa ti ents with wild type K-ras me di an PFS
in CT-cet arm was 5.1 month, in CT arm 5.3
month; me di an OS was 9.7 month ver sus 9.9
month. In K-ras mu tant pa ti ents me di an PFS was
5.6 month ver sus 2.8 month and me di an OS was
16.8month ver sus 10.8 month, p=not sig ni fi cant.
No as so ci a ti on co uld has fo und bet we en any mo le -
cu lar mar ker and res pon se to ce tu xi mab.

STU DI ES WITH ER LO TI NIB 
Er lo ti nib is an EGFR tyro si ne ki na se in hi bi tor. In
2004 FDA and in 2005 EME A (Eu ro pe an Me di ci nal
Eva lu a ti on Agency) ga ve per mis si on to use er lo ti -
nib in pa ti ents with lo cally ad van ced and me tas ta -
tic NSCLC whom we re pri or ad mi nis te red at le ast
one ti me che mot he rapy. The most im por tant study
is the study of Ca na da Can cer Ins ti tu te. 

Na ti o nal Can cer Ins ti tu te of Ca na da Cli ni cal
Tri al Gro up (BBRR..2211  NNCCIICC  CCTTGG).15 In this study 731
pa ti ents that we re ad mi nis te red first or se cond li ne
che mot he rapy we re ran do mi sed at a per cent of 2/1
to er lo ti nib or pla ce bo arm. Res pon se ra te (RR) in
er lo ti nib arm was 8.9%, in pla ce bo arm less than
1%, p<0.001. OS was 6.7 month and 4.7 month re-
s pec ti vely, p<0.001; PFS was 2.2 month ver sus 1.8
month; me di an res pon se ti me was 7.9 month ver-
sus 3.7 month.
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With this study er lo ti nib was be ing used in se -
cond or third li ne tre at ment. It was re com men ded
to fol low-up li ver func ti on tests clo sely. Rash, di ar-
r he a, pul mo nary to xi city (in ters ti ti al lung di se a se)
we re the im por tant ad ver se events. In sub gro up
analy sis res pon se to er lo ti nib was con si de red to be
bet ter in fe ma le gen der, ade no car ci no ma, Asi an ra -
ce and non-smo kers. Res pon se ra te in fe ma les in
er lo ti nib gro up was 14%, in pla ce bo gro up 6%,
p=0.0065, in ade no car ci no mas 14% ver sus 4.1%,
p<0.0001; in non-smo kers 25% ver sus 4%,
p<0.0001; in Asi an gro up 19% ver sus 7%. 

The re are so me dif fe rent pha se 3 stu di es. Car-
bop la tin+pak li ta xel+er lo ti nib (TTRRII  BBUU  TTEE=Tar ce va
res pon ses in con junc ti on with pak li ta xel and car-
bop la tin)8 at first li ne with 1059 pa ti ents and cisp -
la ti ne+gem si ta bi ne+er lo ti nib ((TTAA  LLEENNTT))  ((Tar ce va
Lung  Can cer In ves ti ga ti on))16 with 1172 pa ti ents.
The ad di ti on of er lo ti nib to che mot he rapy was ob-
ser ved not be ne fi ci al in RR, PFS and OS. So that it
has not be en of fe red using er lo ti nib at first li ne. In
TRI BU TE study the ef fect of smo king was in ves ti -
ga ted. Alt ho ugh it wasn’t be ne fi ci al in all pa ti ent
po pu la ti on, com pa red with non-smo kers the ave -
ra ge sur vi val in smo kers was fo und 10 months ver-
sus 22.5 months in non-smo kers, p=0.01. 

In SSAA  TTUURRNN study17 pa ti ents with ad van ced
NSCLC tre a ted with pla ti ne ba sed che mot he rapy
and ac hi e ved res pon se (comp le te res pon se, par ti al
res pon se and stab le di se a se) we re ran do mi sed to er-
lo ti nib or pla ce bo arm af ter fo ur cycles. 

The pri mary end po int in all pa ti ents was pro-
g res si on fre e sur vi val. 889 pa ti ents we re ran do mi -
sed. In all pa ti ents gro ups the er lo ti nib arm was
shown to be su pe ri or to pla ce bo arm in PFS. HR:
0.71, p<0.0001, in EGFR İHC+ pa ti ents HR:0.69,
p<0.0001. Res pon se ra tes in er lo ti nib arm was 12%,
in pla ce bo arm 5%, di se a se con trol ra tes (comp le te
res pon se+par ti al res pon se+stab le di se a se over 12
we eks) was 40.8% ver sus 27.4%. Da tas ha ve not be -
en re ac hed to eva lu a te ove rall sur vi val. Er lo ti nib
has be en well to le ra ted in most of pa ti ents.

The anot her study is TTOORRCCHH18 (Tar ce va or
che mot he rapy) study. The re sults of thiss tudy is ex-
pec ted to be exp la i ned in 2010.

The re are so me stu di es to get her with be va ci -
zu mab and er lo ti nib. In AATT  LLAASS19 study pa ti ents
with sta ge 3B-4 NSCLC af ter tre a ted for fo ur cycle
che mot he rapy to get her with be va ci zu mab that
evi dent to xi ci tes we re not se en and not prog res sed
we re ran do mi sed eit her be va ci zu mab(B)+er lo ti -
ni b€ or be va ci zu mab(B)+pla ce bo(P). 768 pa ti ents
we re ran do mi sed. Me di an PFS in B+E arm was 4.8
month ver sus 3.7 month in B+P arm. HR=0.722,
p=0.0012. Con se qu ently, in lo cally ad van ced, re-
cur rent or me tas ta tic NSCLC af ter che mot he -
rapy+be va ci zu mab ad di ti on of er lo ti nib to
be va ci zu mab tre at ment im pro ves PFS sig ni fi -
cantly. 

The anot her study is BBEE  TTAA20 study. Pa ti ents
with ad van ced NSCLC who we re prog res sed af ter
first li ne che mot he rapy or che mo ra di ot he rapy we -
re par ti ci pa ted in to study. This was a pha se 3 study
that 636 pa ti ents we re ran do mi zed to eit her Be va -
ci zu mab(B)(Avas tin)+Tar ce va (Er lo ti nib)(E) or
Tar ce va+Pla ce bo (P). The pri mary end po int was
ove rall sur vi val (OS). Se con dary end po ints we re
PFS and ob jec ti ve res pon se ra te (ORR). Me di an OS
was 9.3 month in B+E arm, 9.2 month in E+P arm,
p=0.75. Me di an PFS was 3.4 month ver sus 1.7
month, p<0.0001. ORR was 12.6% ver sus 6.2%,
p=0.006. In BE TA study ad di ti on of be va ci zu mab
to er lo ti nib was not im pro ved in OS.

GE FI TI NIB STU DI ES
IIDDEE  AALL  1121 and IIDDEE  AALL  2222 Study (Ires sa Do se Eva l-
u a ti on In Lung Can cer): As a re sult of the se stu di -
es FDA ga ve per mis si on to use ge fi ti nib at third li ne
in 2003.

Two pha se 3 tri als: Ad di ti on of ge fi ti nib to cis-
p la tin+gem ci ta bi ne (IINN  TTAACCTT  11= Ires sa NSCLC Tri -
al As ses sing Com bi na ti on The rapy)23 and ad di ti on
of ge fi ti nib to car bop la tin+pac li ta xel (IINN  TTAACCTT  22)24

sho wed not be ne fit to add ge fi ti nib to che mot he -
rapy. 

IISSEELL  (Ires sa Sur vi val Eva lu a ti on In Lung Can-
cer) Tri al:25-27 1692 pa ti ents, a pha se 3 study, Ires sa
was com pa red with sup por ti ve ca re. Ad van ta ge for
ove rall sur vi val was not shown. Then FDA was
with drew ap pro val in 2005.
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CCoomm  ppaa  rrii  ssoonn  ooff  GGee  ffii  ttii  nniibb  aanndd  DDoo  ccee  ttaa  xxeell::  489
pa ti ents with NSCLC tre a ted pre vi o usly with 1 or
2 che mot he rapy re gi men and not be ne fit from che -
mot he rapy we re par ti ci pa ted in a pha se 3 Ja pa ne se
study (VV--1155--3322).28 No dif fe ren ce in OS. ORR with
ge fi ti ni be: 22.5%, with Ta xo te re: 12.8%, p=0.009.
PFS, di se a se con trol and im pro ve ment of symptoms
we re fo und si mi larly in both arms. Gra de 3-4 ad-
ver se ef fect in ge fi ti nib arm was 40.6% and 81.6%
in Ta xo te re arm. It was com men ted that ge fi ti nib
was ef fec ti ve tre at ment op ti on in Ja pa ne se pa ti ents
tre a ted pre vi o usly.

IINN  TTEE  RREESSTT::29 A pha se 3 study of com pa ri son of
ge fi ti nib with do ce ta xel in NSCLC pa ti ents tre a ted
with first or se cond li ne che mot he rapy. No dif fe -
ren ce bet we en two gro ups ne it her at sur vi val (1 ye -
ar sur vi val was 32% ver sus 34%, me di an sur vi val
7.6 month ver sus 8 month) nor at TTP. But ge fi ti -
nib was fa vo u rab le for less to xi city and bet ter qu a -
lity of li fe.

IIPPAASSSS((IIrreess  ssaa  PPaann  AAss  ssii  aa  SSttuuddyy))::30 At first li ne
ge fi ti ni be (G) ver sus car bop la tin+pac li ta xel (C/P):
1217 pa ti ents, no che mot he rapy pre vi o usly, non-
smo kers, ade no car ci no ma his to logy, sta ge II IB/IV
NSCLC. Re sults: Ra tes of PFS in ge fi ti nib 24.9%,
6.7% in C/P, be ter in ge fi ti nib arm (HR:0.74,
p<0.0001). PFS was lon ger in pa ti ents with po si ti -
ve EGFR mu ta ti ons in ge fi ti nib arm. In EGFR ne -
ga ti ve sub gro up in ge fi ti nib arm PFS was shor ter
than the ot hers. ORR: In all po pu la ti on in G arm
was be ter than C/P arm (43.0% vs 32.2%,
p=0.0001). This ra te in mu ta ti on po si ti ve sub gro up
was 71.2% ver sus 47.3%. OS was si mi lar. Qu a lity
of li fe was be ter in ge fi ti nib arm (Func ti o nal As-
sess ment of Can cer Tre at ment –Lung= FACT-L
48% vs 41%, p=0.0148; TOI 46% vs 33%, p<
0.0001); im pro ve ment of symptoms was si mi lar in
both arm.

MUL TI TAR GE TED TYRO SI NE
KI NA SE IN HI BI TORS

Su ni ti nib (Su tent), so ra fe nib (Ne xa var), van de ta nib
(Zac ti ma) stu di es has got im por tan ce. Van de ta nib is
an EGFR, VEGF and RET sig nal in hi bi tor drug, ta -
ken orally on ce a day. In AS CO 2009 thre e im por -
tant stu di es we re pre sen ted. One of them is
ZZOO  DDII  AACC,31 a pha se 3 study. Pa ti ents pre vi o usly re-
ce i ved one che mot he rapy we re ad mi nis te red at se -
cond li ne van de ta nib+do ce ta xel or do ce ta xel +
pla ce bo. 1391 pa ti ents we re par ti ci pa ted in to study.
Pri mary end po int was PFS. ORR in arm inc lu ded
van de ta nib was 17%, in the ot her arm was 10%,
HR:NR and p<0.001. Me di an PFS was 4 month ver-
sus 3.2 month. No dif fe ren ce for ad ver se events in
both arms. The anot her study is ZZEE  AALL32 study. 534
sta ge II IB-IV pa ti ents pre vi o usly tre a ted for one che -
mot he rapy we re par ti ci pa ted in to study. Both at PFS
(HR:0.86, p=0.108) and at OS (HR:0.86, p=0.219) an
ad van ta ge was fo und  in one’s fa vo ur of van de ta -
nib+pe met re xed arm. The re is al so an evi dent ad-
van ta ge sta tis ti cally at ove rall res pon se ra te (19.1%
vs 7.9%, p<0.001). Alt ho ugh van de ta nib+pe met re -
xed was well to le ra ted, the re was no evi dent im pro -
ve ment in PFS. The third study was ZZEESSTT.33 Sta ge
3B-4 pa ti ents pre vi o usly re ce i ved at le ast one che -
mot he rapy we re ran do mi zed eit her van de ta nib ar
mor er lo ti nib arm. 1240 pa ti ents we re par ti ci pa ted
in to study. Me di an fol low ti me was 14 months, 88%
of pa ti ents we re prog res sed and 67% we re di ed. Pri-
mary end po int was PFS and no dif fe ren ce bet we en
two arms. Al so no dif fe ren ce at OS. Di arr he a (50%
vs 38%) and hi per ten si on (16% vs 2%) we re mo re
fre qu ent se en in van de ta nib arm.

Con se qu ently, EGFR TKIs must be gi ven to se-
lec ted pa ti ents and they must be par ti ci pa ted in to
cli ni cal stu di es. EGFR pro te in ove rex pres si on, ge -
ne amp li fi ca ti on and EGFR mu ta ti on are pre dic ti -
ve of res pon se to the se agents.
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