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quali reali novità per la 
pratica clinica



����������	
�����
�	�����������������	
�����
�	�����������������	
�����
�	�����������������	
�����
�	�������

LungLung cancer cancer mostmost commoncommon
cancer in cancer in bothboth men and men and 

womenwomen –– 12.3% of all 12.3% of all newnew
global cancer global cancer casescases and and 

>1.300.000 >1.300.000 newnew casescases in in thethe
worldworld everyevery yearyear

In Europe, 400,000              In Europe, 400,000              
newnew casescases eacheach yearyear

Most common cause of Most common cause of 
cancercancer --related deathrelated death

In ITALY 35,000              In ITALY 35,000              
newnew casescases eacheach yearyear

Kamangar et al. J Clin Oncol 2006.
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ADENOCARCINOMA

SQUAMOUS

LARGE CELL
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• BIG KILLER DELL’ONCOLOGIA : 33.280 nuovi casi in Italia nel 2007. Nel 2002 

in Italia  si sono verificati 25.639 decessi nei maschi e 6.495 nelle femmine
(AIRTUM 2009)

• BISOGNO MEDICO INSODDISFATTO:  le attuali chemioterapie standard 
ottengono tassi di risposte <40% in prima linea e <15% in seconda linea con 
sopravvivenza mediana < 12 mesi

• TARGET THERAPY: negli ultimi 10-15 anni si sono sviluppati approcci di
target therapy con  farmaci mirati a colpire selettivament e le cellule tumorali
risparmiando la tossicità alle cellule sane. 
Alcune Target Therapies sono disponibili per il trattament o del NSCLC

• MEDICINA PERSONALIZZATA e APPROPRIATEZZA : individuazione di
biomarcatori per selezionare pazienti con maggiore probabilit à di risposta
onde evitare inutile esposizione al trattamento di pazien ti con bassa
probabilità di risposta. 

THE RIGHT DRUG TO THE RIGHT PATIENT 
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Inibitori EGFR

Inibitori VEGF 

Inibitori multitarget

Inibitori EML-4/ALK

Gefitinib, Erlotinib

AcMo (Cetuximab)

Bevacizumab

Sunitinib, Sorafenib, 
Vandetanib, Afatinib

Crizotinib
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• Mutazioni Somatiche (cromosoma 7, esoni 18-19-20-21)

• Incidenza del 10-15 % nei paz. Caucasici con NSCLC 1

• Incidenza del 30-40 % nei paz. Asiatici con NSCLC 1

• Più comuni in Adenocarcinomi, Donne, Non- o ex-fumator i2

• Oncogeniche in modelli animali 3,4

• Conferiscono aumentata sensibilità agli EGFR TKIs
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• MUTAZIONE DI K-RAS
– Presente nel 10-30% degli adenocarcinomi (solo 3% n ei SCC)
– Più frequente nei fumatori
– Mutualmente esclusiva rispetto alla mutazione di EG FR
– Resistenza a Erlotinib/Gefitinib

• MUTAZIONE T790M

– Mutazione puntiforme esone 20 di EGFR
– Presente in circa il 50%dei pz. trattati con Erlotinib/Ge fitinib
– Induce resistenza acquisita a Erlotinib/ Gefitinib

• AMPLIFICAZIONE MET

– Presente in circa il 22% dei pz. con resistenza acquis ita a 
Gefitinib/Erlotinib

– Presente solo nel 3% dei pz. non trattati con  Gefitini b/Erlotinib
– Non è mutualmente esclusiva con la mutazione T790M (circa 40% dei pz

che hanno amplificazione di MET hanno anche la muta zione T790M)
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• A potent, orally administered inhibitor of human ep idermal 
growth factor (EGFR) tyrosine kinase

• The BR.21 placebo-controlled, phase III study in pa tients with 
relapsed advanced NSCLC 1 demonstrated significantly 
prolonged survival, delayed symptom progression and  
improved quality of life vs BSC

• Well tolerated compared with other second-line ther apies 1–3

• Approved in more than 80 countries for patients wit h NSCLC 
who have failed on previous chemotherapy regimens

1Shepherd F, et al. N Engl J Med 2005;353:123–32
2Shepherd F, et al. J Clin Oncol 2000;18:2095–103

3Hanna N, et al. J Clin Oncol 2004;22:1589–97
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ERLOTINIB*ERLOTINIB*
150 mg daily150 mg dailyNSCLC unsuitable to 

receive CT stratified 
by:

-Centre
-Performance status 
0/1 vs 2/3
-Response to prior Rx

(CR/PR:SD:PD)
-Prior regimens
(1 vs 2)
-Prior platinum   
(yes vs no)

Placebo             
“150 mg” daily

F Shepherd et al, N Eng J Med 2005

BR.21 STUDY DESIGN

* 2:1
randomisation



BR.21: clinical predictors of response

Shepherd F, NEJM 2005
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Clark GM, Clin Lung Cancer 2006

Median OS 
(months)

Tarceva (n=100) 5.5

Placebo (n=57) 3.4

RR=6.8%



BR.21  EGFR BIOMARKER STATUS DOES NOT 
PREDICT SURVIVAL BENEFITS WITH ERLOTINIB

n HR CI p* p†

EGFR Mutation status 1

Wild-type 177‡ 0.75 0.53–1.07 0.11

Mutant 24§ 0.52 0.21–1.31 0.16

EGFR Protein expression (IHC) 2

Negative 141 0.93 0.63–1.36 0.70

Positive 184 0.68 0.49–0.95 0.02

EGFR Gene copy number (FISH) 2

Negative 3 69 0.85 0.48–1.51 0.59

Positive 3 56 0.44 0.23–0.82 0.008

*p value for subgroup compared with placebo
†p value for interaction; ‡Includes indeterminate variants
§Exon 19 deletions and/or L858R mutation

0.45

0.25

0.10

1Tsao M-S, et al. N Engl J Med 2006
2Tsao M-S, et al. N Engl J Med 2005
3 according to Cappuzzo et al. J Natl Cancer Inst 2005



TRUST PHASE IV STUDY
TaRceva L Ung Cancer Survival Treatment



BR.21 results confirmed in real-life clinical practice 
(phase IV TRUST study)
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• 1692 patients in 210 centres across 28 countries
• Stratified for histology, gender, intolerant / refr actory, PS and smoking history
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Pre-specified NI limit in HR terms (translates to ³³³³ 50% effect retention [Rothmann 2003])  = 1.154

723
593 (82.0%)

710
576 (81.1%)

N
Events

Primary Cox analysis without covariates

HR (96% CI) = 1.020 (0.905, 1.150)

Median OS (months)
1-year survival

7.6
32%

8.0
34%

Gefitinib Docetaxel

Conclude non-inferiority
in the overall PP population

723 336 225 131 83 50 31 14 0 0
710 339 228 139 89 46 24 7 0 0

518
503

0 4 8 12 16 20 24 28 32 36 40
0.0

0.2

0.4

0.6

0.8

1.0

Months
At risk :

Gefitinib
Docetaxel
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EGFR M+
(n=29)

EGFR M-
(n=31)

Miglioramento del PS
(da 3-4 a 0-1)

23 (79%)       
(90% CI: 67% - 92%) 

p<.00005

N/A

Progression Free Survival (mediana) 6.5 mesi N/A

Sopravvivenza Globale (mediana) 17.8 mesi 3.5 mesi

Tasso di sopravvivenza ad 1 anno 63% N/A
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• Iressa ha mostrato efficacia superiore alla CHT di p rima 
linea in 4 studi randomizzati (IPASS; NEJ-002, Firs t-
SIGNAL, WJTOG-3405) in pz. con NSCLC EGFR M(+) con 
buon PS(0-2).

• Iressa è risultato efficace  in 1° linea in pz. con N SCLC 
EGFR M(+)  con cattivo PS (3-4)(studio NEJ-001) con  
miglioramento del PS nel 79% dei pz. , il 66% di OR R e 
17.8 mesi di OS mediana.

• Pertanto il driver decisionale per la terapia con I ressa è 
la positività al test della mutazione di EGFR e non  il PS.

• Iressa appare quindi come il trattamento di scelta i n 1° 
linea nei pz. con NSCLC EGFR M(+) sia con buono sia 
con cattivo PS.
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E45991

Trial commenced 2001

*No crossover permitted; CP = carboplatin/paclitaxe l; CG = cisplatin/gemcitabine
1. Sandler, et al. NEJM 2006

2. Reck, et al. JCO 2009

Placebo + CG x 6

Bevacizumab (15mg/kg) every 
3 weeks + CG x 6 (n=351)

Bevacizumab (7.5mg/kg) 
every 3 weeks + CG x 6 

(n=345)

Previously untreated, stage 
IIIB, IV or recurrent non-

squamous NSCLC (n=1,043)

CP x 6 (n=444)

AVAiL 2

Trial commenced 2005

Previously untreated
stage IIIB, IV or recurrent 
non-squamous NSCLC

(n=878)

Placebo + CG x 6

2

2

1

1
(n=347)

PD

PD

PD*

PD*

PDBev

Bev

Bevacizumab (15mg/kg) every 
3 weeks + CP x 6 (n=434)

R
A
N
D
O
M
I

SE Bev

OS

PFS
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Previously untreated, stage 
IIIB, IV or recurrent non-

squamous NSCLC 
(n=1,043)

Primary endpoint (OS) met

E45991

AVAiL 2

Previously untreated
stage IIIB, IV or recurrent 
non-squamous NSCLC

(n=878)

Primary endpoint (PFS) met

1. Sandler, et al. NEJM 2006; 2. Reck, et al. JCO 2 009
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• Bevacizumab-based therapy

– extends OS to 14.2 months
– 31% reduction in the risk of death

Duration of survival (months)

P
ro

ba
bi

lit
y 

of
 O

S

0 6 12 18 24 30 36 42 48

10.3

Note: pre-planned subgroup analysis in E4599

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

14.210.3
Median OS 
(months)

CP
(n=302)

Bevacizumab
15mg/kg

+ CP
(n=300)

HR
(95% CI)

0.69
(0.67–0.92)

14.2

Sandler, et al. JTO 2008; 3 (Suppl 4): S283 (Abs. 13 3)
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HR = 0.9015,913,9OS (mo)

HR = 0.724,83,7PFS (mo)

Bev + P Bev + E
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Stratification factors:
� EGFR IHC (positive vs negative vs indeterminate)
� Stage (IIIB vs IV)
� ECOG PS (0 vs 1)
� CT regimen (cis/gem vs carbo/doc vs others)
� Smoking history (current vs former vs never)

� Region

1:1

Chemonaive
advanced 

NSCLC
n=1949

Non-PD
n=889

4 cycles of 
1st-line 

platinum-based 
doublet*

Placebo PD

Erlotinib
150mg/day

PD

Mandatory tumor
sampling

*Cisplatin/paclitaxel; cisplatin/gemcitabine; cispl atin/docetaxel; cisplatin/vinorelbine; carboplatin/ gemcitabine; 
carboplatin/docetaxel; carboplatin/paclitaxel. EGFR , epidermal growth factor receptor; IHC, immunohist ochemistry

Co-primary endpoints:
� PFS in all patients
� PFS in patients with EGFR IHC+ tumors

Secondary endpoints:
� Overall survival (OS) in all patients and those wit h 

EGFR IHC + tumors; OS and PFS in EGFR IHC –
tumors; biomarker analyses; safety; time to 
symptom progression;
quality of life 

Coudert et al. ELCC 2010; Abstract 204O
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SD CR/PR

Measured from time of randomization into the mainte nance phase

Coudert et al. ELCC 2010; Abstract 204O
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Multivariate HR for OS in SD population 
0.71, p=0.0019

Coudert et al. ELCC 2010; Abstract 204O
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• SATURN, 1949 pts received 4 cycles of 1st line/889 non-PD 
patients randomized to erlotinib vs placebo 1

• Coudert et al presentation, OS according to response  to 1st 
line in SATURN (erlotinib vs placebo) 2

– For SD, HR 0.72, p<0.0019 

– For CR/PR, HR 0.94; p=0.6181

• Delay in subsequent treatment may increase risk of some 
patients not receiving additional therapy 

• Maintenance/sequential treatment; an option for adv anced
disease patients 3-5

1. Cappuzzo et al. Lancet Oncol 2010;11:521-529
2. Coudert et al. ELCC 2010; Abstract 204O
3. Fidias et a; J Clin Oncol 2009;27:591-598

4. Ciuleanu et al Lancet 2009;374:1432-1440
5. Coudert et al. ELCC 2010: Abstract 204O
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INIBITORI MULTITARGET
- VANDETANIB (VEGFR, EGFR, RET)
- SORAFENIB (VEGFR, c-kit, PDGFR alfa e beta)
- SUNITINIB (VEGFR, c-kit, RET)
- AFATINIB (EGFR, HER-2)

INIBITORI DI EML-4/ALK
- CRIZOTINIB
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• Le terapie a bersaglio molecolare hanno aperto nuovi orizzonti terapeutici 
dopo un lungo periodo di tempo in cui la chemioterapi a aveva raggiunto un 
plateau (OS<1 anno)

• Minore tossicità dei farmaci a bersaglio molecolare ris petto alla CHT
• La possibilità di determinare la presenza di mutazion i attivanti di EGFR ha 

consentito di trattare i pazienti portatori con TKI co n significativo vantaggio  
rispetto alla CHT.

• Anche pazienti che non hanno la mutazione di EGFR po ssono comunque 
beneficiare della terapia con TK inibitori (ERLOTINIB) (vedi studio BR-21, 
TRUST)

• La terapia di mantenimento con Erlotinib (studio SATUR N) ha evidenziato un 
vantaggio in sopravvivenza  nei pazienti con malatti a stabile rispetto ai 
responders

• Molti nuovi farmaci a bersaglio molecolare sono in sp erimentazione ( inibitori 
multitarget, inibitori del proteasoma, PARP inibitori, m-TOR Inibitori, inibitori
di EML-4/ALK) e potrebbero rivelarsi in un prossimo futu ro interessanti nel 
trattamento del NSCLC.
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• Per la maggior parte dei pz con NSCLC avanzato/metasta tico la terapia di 
1°linea rimane la chemioterapia a 2 farmaci “platinum c ontaining”

• La terapia con TKI concomitanti alla CHT non ha evid enziato vantaggi in OS
• Il numero di pazienti portatori di alterazioni moleco lari  bersaglio della Target 

therapy nella popolazione caucasica è basso (10-15 %  EGFR, 5-7% EML-
4/ALK)

• Esistono condizioni di resistenza acquisita ai TK inibit ori legata alla comparsa
di mutazioni di EGFR (T790M) e/o all’amplificazione di MET durante la terapia
con Gefitinib o Erlotinib

• La somministrazione di AcMo anti EGFR e anti VEGF hann o determinato solo 
un piccolo vantaggio in OS (da 1.2 a 2.0 mesi)

• Negli studi di fase III gli inibitori multitarget non hanno evidenziato un 
vantaggio significativo in OS

• Il mantenimento con associazione di Bevacizumab + Erlo tinib (studio ATLAS) 
dopo CHT + BEV non ha evidenziato un vantaggio signif icativo in OS

• I farmaci a bersaglio molecolare (TKI e AcMo) non hanno m odificato la storia
naturale della malattia
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Pz. con Adenocarcinoma  EGFR M(+) (10-15% dei casi)
1° linea: Iressa
2° linea:Chemioterapia

Pz. con istotipo non ADK o ADK EGFR M(-)
1° linea: Chemioterapia
2° - 3° linea: Chemioterapia o Erlotinib

Al momento non  vi sono evidenze sull’utilità di 
somministrare Bevacizumab o Cetuximab in 
associazione alla CHT per il modesto vantaggio in O S 
ottenuto negli studi E4599 e FLEX
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• Impossibile individuare una singola alterazione molec olare come 
responsabile unica  dell’efficacia delle target thera py e quindi di impiegare 
un unico marcatore per la selezione dei pazienti

• Ogni paziente presenta diverse alterazioni molecolari ch e possono in 
maniera significativa alterare la risposta ai farmaci a nti – EGFR.

• Occorre inoltre ricordare che le alterazioni molecolari po ssono essere 
indotte dalla “pressione selettiva” di farmaci bersagl io-specifici che 
selezionano cellule tumorali con caratteristiche divers e da quelle di origine.

• Occorre migliorare le tecnologie e sviluppare metodiche semplici e 
riproducibili che consentano di “ fotografare molecolarmente” il tumore di 
ogni singolo paziente tenendo anche conto che spess o la quantità di 
materiale  da esaminare è esigua.

• Metodiche alternative quali la ricerca e la caratterizza zione delle cellule 
tumorali circolanti o l’analisi del DNA libero nel sie ro potranno 
rappresentare nei prossimi anni un campo di ricerca di e stremo interesse







Mechanism of action of Anti-EGFR drugs in Cancer cells
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HR= 1,24nyr5,1OS (yrs)

HR= 1,22Nyr4,2DFS (yrs)

PLACEBOGEFITINIB

Le mutazioni di K-RAS e di EGFR non hanno evidenziato un 
significato prognostico e/o predittivo  dell’efficacia di GEFITINIB
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• Studio ATLAS – BEVACIZUMAB + ERLOTINIB vs 

BEVACIZUMAB + PLACEBO

• Studio  SATURN – ERLOTINB vs PLACEBO

• Studio WJT04 – GEFITINB vs CONTINUAZIONE 

DELLA CHEMIOTERAPIA



ERLOTIB e GEFITINIB sono i due farmaci biologici di più lungo 
impiego nel ca. polmonare non a piccole cellule. 

Gefitinb è stato utilizzato soprattutto dai  giapponesi già primi anni 
2000 in associazione alla chemioterapia (Studi Intact e Ideal 1-2). I 
risultati degli studi giapponesi portarono alla registrazione del 
farmaco in quei paesi mentre gli studi condotti in Europa e  USA
hanno fatto registrare risultati deludenti per cui il farmaco non è mai 
stato registrato in questi paesi.

Nel 2005 F. Shepard ha pubblicato lo studio BR-21 che confrontava 
Erlotinib verso Placebo dopo chemioterapia. 

731pa con NSCLC IIIB-IV st. PS=0-3 dopo 1-2 regimi di 
chemioterapia, random 2:1 RR=8.9 1%  PFS 2.2 vs 1.8 mesi OS=4.7 
vs 2.7 mesi   50% ADK 30% SCC 20% altri.

Erlotinib registrato in 2°-3° linea in USA e Europa.  Successivamente 
lo studio Extended Access Program ha confermato i risultati di BR-21





Target therapy associate a chemioterapia

Target therapy da sole in monoterapia

Target therapy associate tra loro





Adapted from: Harari PM,  Huang S-M, Clin Cancer Res 5:323,2000.
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• Phase IV, open-label, non-randomised, multicentre s tudy in 
patients with stage IIIB/IV NSCLC who had previousl y 
received one or two courses of chemotherapy or 
radiotherapy, or were unsuitable for such treatment

• Recruitment continued in each participating country  until a 
licence was granted for erlotinib in that country

• 150mg oral erlotinib administered once daily, until  either 
disease progression or unacceptable levels of toxic ity

• Dose interruption or reduction (50mg steps) permitt ed in the 
event of treatment-related adverse events (AEs)



Uptream Block

Downstream 
Block

Both
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• 7,040 patients recruited worldwide

• 4,043 patients across 27 European countries

• 3,821 patients were included in this interim analys is





0,0154,23,7Median TTF, mos

NS4,84,8Median PFS, mos

0.04411,3
47

10,1
4,2

Median OS, mos
1-yr OS rate, %

0.0123629Overall response, 
%

P ValueCetuximab + CV
(n = 557)

CV
(n = 568)Outcome
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0.49921.17920,417,6Asians (n= 121)

0.05670.7948,910,2With SCC(n=347)

0.06730.80910,212With AC (n=412)

0.00250.8009,110,5Caucasians(n=945)

0.04410.87110,111,3All (n=1125)   

p-valueHRMedian OS
cisplatin/vinorelbine

Median OS
cisplatin/vinorelbine

+ ERBITUX

Pirker, ASCO 2008, Abs Nr.3
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• No bevacizumab-related adverse events

• 4 weeks after last bevacizumab dose, upper lobe res ection and mediastinal lymph 
node dissection

– complete necrosis; no vital tumour tissue in region o f primary tumour

– one hilar lymph node metastasis

– stage pT0N1M0R0

• No peri-operative bleeding events or wound-healing complications
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• European TRUST population – no new safety signals, co nfirming 
the favourable tolerability profile of erlotinib

– the BR.21 study found that erlotinib was well 
tolerated, with the main reported AEs being rash and  
diarrhoea 1

• Efficacy analyses, although preliminary, are encouragi ng:

– disease control rate of 67% (45% in BR.21*)
– median PFS 11.9 weeks in all patients (around 9 

weeks for all patients in BR.21*)

• Erlotinib should be considered a standard of care for th e 
second-line treatment of NSCLC

1Shepherd F, et al. N Engl J Med 2005;353:123–32
*Results can not be directly compared because
of different study designs and populations
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Median PFS: erlotinib 9.7 weeks; placebo 8 weeks (p <0.001)
BR.211

Median PFS: 11.9 weeks
TRUST

Erlotinib (TRUST), n=3,813

1Shepherd FA, et al. N Engl J Med 2005;353:123–32

*Results can not be directly 
compared because of different 
study designs and populations
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Erlotinib (BR.21), n=488

Placebo (BR.21), n=243

Median OS: erlotinib 6.7 months; placebo 4.7 months  (p<0.001)
BR.211

Median OS: 6.5 months (28% censored)
TRUST

Erlotinib (TRUST), n=3,816

1Shepherd FA, et al. N Engl J Med 2005;353:123–32
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*Results can not be directly 
compared because of different 
study designs and populations

1Shepherd FA, et al. N Engl J Med 2005;353:123–32
2Ardizzoni A, et al. WCLC 2007:(Abst. B3-6)
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1Schneider CP, et al. J Clin Oncol 2007;25(Suppl. 18 P t I):427s (Abs. 7674)
2Cappuzzo F, et al. J Natl Cancer Inst 2005;97:643–55
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Sandler, et al. NEJM 2006

E4599 overall patient population

CP
(n=444)

Bevacizumab
15mg/kg

+ CP
(n=434)

HR
(95% CI)

0.79
(0.67–0.92)

p value 0.003

Median OS 
(months) 10.3 12.3

12.310.3
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1995 2000 2005 2010

Erlotinib
(NSCLC)

Sorafenib (RCC)

Sunitinib (RCC)

Bevacizumab (RCC)

Gemcitabine
(Ovarian)

Docetaxel
(NSCLC)

Lapatinib
(Breast)

Trastuzumab
(Breast)

Ixabepilone
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Pemetrexed
(NSCLC)
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(Pancreatic)

Panitumumab
(CRC)

Bevacizumab
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Irinotecan
(CRC)

Oxaliplatin
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Bevacizumab 
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Approval based on OS
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Erlotinib 
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Bevacizumab
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Platinum doublets:
8–10 months

BSC:
2–5 months

Single-agent platinum:
6–8 months

Median survival (months)

Chemotherapy has failed 
to substantially improve 
median OS beyond 8–10 

months

0 2 4 6 8 10 12 14

2000s

1990s

1980s

1970s

Cisplatin/pemetrexed:
10.3 months

Schiller, et al. NEJM 2002; Scagliotti, et al. JCO 2008
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<0.0018.9/3.7
Rash
yes vs no

<0.00015.8/8.0
Gender
male vs female

<0.00110.7/5.8
Smoking
never vs ever

<0.0017.5/5.7
Histology
adeno/BAC vs other

<0.0018.0/3.4PS 0–1/2

p value
Median survival 

(months)Variable
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• Two positive, randomised, phase III trials in first -line 
NSCLC

• Gives patients more time without disease progressio n

• Delivers the longest survival time in first-line NS CLC

– unprecedented OS of 14.2 months in 
adenocarcinoma histology
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1. Sandler, et al. NEJM 2006; 2. Reck, et al. JCO 2 009
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E45991

Bevacizumab 
15mg/kg

+ CP (n=381)

CP (n=392)

p<0.001
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0

15%

35%

Bevacizumab 7.5mg/kg
+ CG (n=323)

Bevacizumab 
15mg/kg

+ CG (n=332)

Placebo + CG
(n=324)

AVAiL 2
p=0.0023 p<0.0001

21%

35%
38%

O
ve

ra
ll 

re
sp

on
se

 
ra

te
 (

%
)

40

30

20

10

0



*����-���7�(��-��5���0���(�	��(��	�
-�.���)
��-���(���������������(���

• Female smoker, 54 years

• Comorbidities

– hyperthyreosis

– emphysema

• Symptoms at admission

– cough

– dyspnoea

• Diagnosis

– stage IIIA large cell lung carcinoma, cT3N2M0

• Treatment

– three cycles of bevacizumab 7.5mg/kg + carboplatin/vi norelbine
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PD

PD

PD

Bevacizumab

Bevacizumab

2

2

1

1

Placebo 7.5 + CG

Bevacizumab
15mg/kg + CG

Bevacizumab
7.5mg/kg + CG

Placebo 15 + CG

Previously 
untreated, stage 

IIIb, IV or recurrent 
non-squamous 

NSCLC

R
A
N
D
O
M
I
S
E

• Stratification factors: disease stage, ECOG PS, reg ion, gender
• Primary end oint: Progression Free Survival
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Duration of PFS (months)
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CP
Bev 15mg/kg + CP

PFS in E4599 1

6.2 months
HR=0.66
p<0.001

1. Sandler, et al. NEJM 2006; 2. Manegold, et al. E SMO 2008

PFS
Bev 15mg/kg

PFS in AVAiL 2

Duration of PFS (months)

0 6 12 18 24 30

Placebo + CG
Bev 7.5mg/kg + CG
Bev 15mg/kg + CG

6.8 months
HR=0.75
p=0.0003

PFS
Bev 7.5mg/kg

6.6 months
HR=0.85
p=0.0456

PFS
Bev 15mg/kg

P
ro
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bi

lit
y 

of
 P

F
S

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
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1.0
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P
ro

ba
bi

lit
y 

of
 O

S

Time (months)
0 6 12 18 24 30 36

347 272 182 100 36 3 0
345 286 182 107 34 3 0
351 264 177 92 33 2 0

Placebo + CG
Bev 7.5mg/kg + CG

No. at risk

Bev 15mg/kg + CG

*ITT (intent-to-treat) population

Placebo
+ CG

Bev 
7.5mg/kg

+ CG

Bev
15mg/kg

+ CG
HR
(95% CI)

0.93 
(0.78–1.11)

1.03
(0.86–1.23)

p value 0.42 0.76

Median OS (months) 13.1 13.6 13.4

Manegold et al. ESMO 2008
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Placebo
+ CG

Bev 
7.5mg/kg

+ CG

Bev
15mg/kg

+ CG

HR
(95% CI)

0.75 
(0.64–0.87)

0.85
(0.73–1.00)

p value 0.0003 0.0456

Median PFS 
(months) 6.2 6.8 6.6

347 178 34 12 3 0
345 214 63 18 5 0
351 200 57 12 0 0

Placebo + CG
Bev 7.5mg/kg + CG

No. at risk

Bev 15mg/kg + CG

1.0
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0.6

0.4

0.2

0

Time (months)
0 6 12 18 24 30
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Randomization
2 : 1

Oral BIBW 2992 50 mg once daily 
plus best supportive care

Oral placebo once daily 
plus best supportive care

Patients with:
• Adenocarcinoma of the lung 
• Stage IIIB/IV 
• Progressed after one or two lines of chemotherapy ( incl. one platinum-based regimen) and � 12 weeks of  

treatment with erlotinib or gefitinib
• ECOG 0–2

N=585

Primary endpoint: Overall survival (OS)

Secondary: PFS, RECIST response, QoL, safety

Countries: North America, Europe, Asia
Status: Recruitment complete, DBL for primary analy sis 6 July 2010
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• Presence of EGFR-activating mutation in NSCLC confers exquisite 
sensitivity to EGFR TKIs

• Patients initially sensitive to gefitinib (G) or erlo tinib (E) eventually 
progress

• Resistance T790M mutations are detected in ~50% of p atients 
previously responsive to gefitinib/erlotinib

• Afatinib is an irreversible EGFR and HER2 inhibitor with  preclinical 
activity against NSCLC with T790M mutations (EC50: 99 nM, NCI-1975)

• No approved therapy available for locally advanced or m etastatic
NSCLC in patients who have failed chemotherapy and p rogressed 
after treatment with EGFR TKI
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statistically significant across almost all subgroups
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40%

50%

60%

Cough Dyspnea Short of Breath Pain, Chest Pain,
Arm/Shoulder

Pain, Other
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Afatinib Placebo
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P < 0.0001 P < 0.006 P < 0.0014 P < 0.0014 P < 0.005 P < 0.004

Cough, dyspnea and pain scores improved in significa ntly more patients 
(11-20%) in the afatinib treatment arm compared to the control arm:

*All scores were estimated from the EORTC QLQ-LC13 except for “Short of Breath” and “Pain” which used EORTC QLQ-C30; improved means that 
EORTC symptom scores were � 10 points lower than baseline at any time during the study

**EORTC cough, dyspnea and pain endpoints as pre-specified in the trial protocol
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Afatinib (N=390) Placebo (N=195)

Median age, (range) 58 (30–85) yrs 59 (32–82) yrs

Female (%) 59 60

ECOG PS  0/1/2 (%) 24/69/8 27/65/8  

Caucasian/East Asian/other (%)
Never smoker/Light ex-smoker/Other (%)

31/58/11
63/7/30

37/56/7
62/7/31

Stage IIIB /IV (%) 4/96 3/97

Prior chemo: 1 line/ >1 line (%) 59/41 61/39

Prior EGFR TKI:  Erlotinib/Gefitinib/E+G 
(%)

55/39/6 55/41/4

Median duration of prior E/G 10.2 mos 9.7 mos

>48 wks on prior E/G (%) 45 47
Interval from E/G to   
randomization: <8 wks (%) 57 63
CR/PR on prior E/G (%) 46 44
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• Patient population was enriched as intended
• LUX-Lung 1 did not meet its primary endpoint of overa ll survival

– Unprecedented survival in both trial arms 

– Considerable and unexpected use of further systemic t reatments 

• Afatinib significantly improved progression free surviv al (HR = 0.38)

– 2 month absolute increase in median PFS 

– Robust effect across all subgroups

– Seen with both independent and investigator assessme nts

• Significantly higher ORR and Disease Control Rate on A fatinib
• Clinically relevant improvement in pre-specified lung cancer related 

symptoms in the afatinib arm

• Safety profile of afatinib as expected: Diarrhea and ra sh managed effectively 
by dose interruption/reduction
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120

2018Other

Anticancer therapy Afatinib (%) Placebo (%)

Any 68 79

Chemotherapy 61 70

Pemetrexed 36 47

Docetaxel 21 26

Vinorelbine 15 19

EGFR TKI 12 24

Anti-angiogenesis 4 6

Radiotherapy 9 14

Placebo arm received 25% more types of chemotherapy than the afatinib arm 
(1.32 types of chemo per patient vs. 1.06).
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AE Afatinib all 
Grades (%)

Placebo, all 
Grades (%)

Afatinib, 
Grade 3 (%)

Placebo, 
Grade 3 (%)

Diarrhea 87 9 17 0

Rash/acne* 79 16 14 0

Stomatitis* 62 5 3 0

Nail effect* 39 1 5 0

Decreased 
appetite

31 11 4 1

Epistaxis 19 0 1 0

Pruritis 18 6 0 0

* Group Term: Sum of Several Preferred Terms
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Percentage of Tumors
Tumor Type Expressing EGFR References

Colon 25% - 77% Salomon (1995); Goldstein (2001)
Colon, refractory 72% Saltz (2001)

Head and neck 95% - 100% Salomon (1995); Grandis (1996 )

Pancreatic 30% - 89% Salomon (1995); Uegaki (1997);
Abbruzzese (2001)

NSCLC 40% - 80% Salomon (1995); Fontanini (1998);
Rusch (1997)

Renal carcinoma 50% - 90% Salomon (1995); Yoshida (1997 )

Breast 14% - 91% Klijn (1992); Beckman (1996); Bucci ( 1997);
Walker (1999)

Ovarian 35% - 70% Salomon (1995); Bartlett (1996);
Fischer-Colbrie (1997)

Glioma 40% - 63% Salomon (1995); Rieske (1998);
Watanabe (1996) 

Bladder 31% - 48% Salomon (1995); Chow (1997)
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• Assess non-inferiority of 1st-line Tarceva + 2nd-li ne CT, compared with 1st-
line CT + 2nd-line Tarceva 

• Primary endpoint (ph III) = overall survival
• Secondary = QoL, PFS, safety, tumour biomarkers

• Non-selected patients

• Planned recruitment >900 

– interim analysis planned (rate of PD)

Gemcitabine + Gemcitabine + 
cisplatincisplatin

(six cycles)(six cycles)

TarcevaTarceva
150mg/day150mg/dayPreviously 

untreated 
stage IIIb/IV 

NSCLC

Gemcitabine + Gemcitabine + 
cisplatincisplatin

(six cycles)(six cycles)

TarcevaTarceva
150mg/day150mg/day

PD

PD
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* Gemcitabine+Cisplatin Dose: Same as in INTACT-1 an d TALENT

Gemcitabine
1250 mg/m 2 (D1 & D8)

Cisplatin 80 mg/m 2 (D1)
q 3 weeks  x  9 cycles

Patients

• Chemo-naïve

• Age 18-75  years

• Adenocarcinoma

• Never smoker

• ECOG PS 0-2

• Stage IIIB or IV

Female  vs.  Male
PS  0, 1  vs.  2
Stage IIIb vs.  IV

*?

�

1

1

*?
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Docetaxel 60 mg/m 2 (D1)

Cisplatin 80 mg/m 2 (D1)
q 3 weeks  x  6 cycles

Patients

• Chemo-naïve

• Age 18-75  years

• EGFR M+

• ECOG PS 0-1

• Stage IIIB or IV

Post-operative 
recurrence  

vs.  
Stage IIIb-IV

*?

�

1

1

*?
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FA Shepherd et al, NEJM 2005

MPFS=MPFS= + 0.4 ms+ 0.4 ms (2.2 vs 1.8 (2.2 vs 1.8 
ms)ms)

BR.21 PROGRESSION-FREE-SURVIVAL



FA Shepherd et al, NEJM 2005

MST = + 2.0 ms (6.7 MST = + 2.0 ms (6.7 vsvs 4.7 ms)4.7 ms)
11--yS =  + 9 % (31 yS =  + 9 % (31 vsvs 22%)22%)

BR.21 OVERALL SURVIVAL
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17%

38%

45%

36%

8.2%

0.7%

BR.21

114 (4)Not evaluable

914 (30)Progressive disease (PD)

1,795 (58)Stable disease † (SD)

67%Disease control rate (CR + PR + SD)

227 (7)Partial response (PR)

20 (0.7)Complete response (CR)

n=3,070 (%)Patients with available data

*excludes patients for whom no response data were av ailable;
†of more than 4 weeks’ duration
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• Progression free susvival (PFS)

• Overall survival (OS)
• Overall Response Rate (ORR)
• Time to Deterioration of Symptoms (TDS)                 

(Pain, dyspnea, cough) (EORTC QoL Questionnaire)
• Toxicity

SECONDARY END POINTS

PRIMARY END POINTS

VANDETANIB 300 mg/die B5 ERLOTINIB 150 mg/die

Pretreated NSCLC (1-2 CHT)   st IIIB-IV  PS=0-2  
All Histologies N= 1240
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38%28%rash

2%16%hypertension

38%50%Toxicity
diarrhoea

dyspnea, cough, painNo difference forTDS 

1212ORR (%)

7.86.9OS (mo)

8.911.3PFS (WKS)

VANDETINIB ERLOTINIB

HR= 0.86

HR= 0.86
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• Progression free survival (PFS)

• Overall survival (OS)
• Overall Response Rate (ORR)
• Time to Deterioration of Symptoms (TDS) 
• Safety

SECONDARY END POINTS

PRIMARY END POINTS

Pretreated NSCLC (1° line CHT)

All histologies

St IIIB-IV

N= 534

PEMETREXED + VANDETANIB

500 mg /mq         100 mg

vs

PEMETREXED
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26%38%Toxicity
rash

3%12%Toxicity
hypertension

18%26%Toxicity
diarrhoea

819ORR (%)

9.2       HR= 0.8610.5OS (mo)

11.9     HR= 0.8617.6PFS (WKS)

PEM + VANDETINIB N= 256

HR= 0.86

HR= 0.86

PEMETREXED N= 278



ZODIAC Study



ESCAPE Study
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10.710.6OS (mo)

24.027.4ORR (%)

4.65.4PFS (mo)

CARBO/TAXOLO (CP) CP + SORAFENIB
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8.913.7OS (mo)

2535ORR (%)

4.35.8PFS (mo)
CARBO/TAXOLO (CP) CP + SORAFENIB
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11.510.2OS (mo)

2820ORR (%)

4.85.3PFS (mo)
CARBO/TAXOLO (CP) CP + SORAFENIB
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0.5

0.5

14.1

10.8

0.5** 

0.5

13.3*

7.4

PR, regardless of 
confirmation
PR, confirmed

21.049.717.950.8SD

Independent Investigator

Afatinib
(%)

Placebo 
(%)

Afatinib 
(%)

Placebo 
(%) 

DCR (CR+PR+SD), 
confirmed 

58.2 18.5 60.5 21.5

Median duration of response: 6 months
* P < 0.01 compared to placebo
** P < 0.0001 compard to placebo
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Did not receive subsequent systemic treatment Received subsequent systemic treatment
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0.385
0.401
0.373
0.397
0.345
0.459
0.386
0.320
0.418
0.325
0.364
0.298
0.462
0.434
0.338
0.581
0.350
0.382
0.396
0.398
0.372
0.234
0.511

Hazard ratio

� Favors afatinib            Favors placebo �



• The shift from squamous to adenocarcinoma histology i s believed to be due to 
changes in smoking behavior and cigarette manufacturi ng 2,3
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C

Squamous cell carcinoma Adenocarcinoma 1

1. Devesa SS, et al. Int J Cancer . 2005;117:294-299.
2. Wahbah M, et al. Ann Diagn Pathol . 2007;11:89-96. 
3. Gabrielson E. Respirology . 2006;11:533-538.
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6%33%- Amplification

2%2%- Mutation

PI3KCA

34%19%LKB1 Mutation

15%15%TTF-1 Amplification

20%21%- Amplification

14%12%- Mutation

MET

7%Very rareEML- 4 / ALK Fusion

6%2%- Amplification

4%Very rare- Mutation

HER-2

Very rare5%- Variant III Mutation

15%30%- Amplification

10-40%Very rare- Mutation

EGFR

2%3%B-RAF

10-30%Very rareK-RAS

AdenocarcinomaSquamous Cell Carcinoma



MS Tsao et al, N Engl J Med 2005

BR.21  SURVIVAL ACCORDING TO EGFR
MUTATION STATUS

Treatment x FISH status: p=0.45 (not significant) C ox regression analysis
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17.225.7ORR (%)

HR= 0.898,49,7OS (mo)

HR= 0.904,24,4PFS (mo)
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Cetuximab + Taxane/Carbo (284 events)
Taxane/Carbo (263 events)

HR = 0.902 
95% CI = 0.761 – 1.069

Stratified log-rank p value = .2358
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0.4

HR (95% CI)

0.72 (0.59-0.89)
n

487

1.51.00.80.60.20.1

All SD patients

0.77 (0.61-0.97) 362Male
Female 0.55 (0.35-0.87) 125

Never smoked

<65 yrs 0.64 (0.50-0.82) 324
� 65 yrs 0.93 (0.65-1.32) 163

White 0.74 (0.60-0.92) 405
Asian 0.75 (0.43-1.31) 74

Stage IIIB 0.62 (0.41-0.94) 123
Stage IV 0.76 (0.60-0.96) 364

PS 0 0.82 (0.56-1.19) 147
PS 1 0.67 (0.53-0.85) 340

0.56 (0.32-0.97) 95
Former smoker 0.68 (0.46-0.99) 135
Current smoker 0.78 (0.59-1.02) 257

Non-squamous 0.76 (0.59-1.00) 297
Squamous 0.67 (0.48-0.92) 190

EGFR MUT+ 0.48 (0.14-1.62) 30

Favors Erlotinib Favors placeboHR

EGFR WT 0.65 (0.48-0.87) 217

Coudert et al. ELCC 2010; Abstract 204O
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Median survival (months)
0 2 4 6 8 10 12 14

2000s

1. Sandler, et al. NEJM 2006; 2. Sandler, et al. JT O 2008; 3 (Suppl 4): S283 (Abs. 133); 
3. Pirker, et al. ASCO 2008; 4. Scagliotti, et al. JCO 2008; 5. Schiller, et al. NEJM 2002

1990s

1980s

1970s

Cisplatin/pemetrexed 4

10.3 months

Cetuximab + platinum doublet 3

11.3 months

Bevacizumab-based therapy 1,2

Overall population: 12.3 months
Adenocarcinoma: 14.2 months

Platinum doublets 5

BSC

Single-agent platinum



Studio ATLAS: PFS
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Studio SATURN: PFS



Studio SATURN: Overall Survival


