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Cáncer de pulmón: cifras

• CP de célula pequeña: 15%

• CP no célula pequeña: 85%

– 85-90% fumadores

– 40 % diagnosticados estadio IV

– Supervivencia en enfermedad avanzada a 5 

años: <5%

– Tratamiento estándar: quimioterapia basada en 

platino

Jemal. CA Cancer J Clin 2011



A ceiling has been reached in the efficacy of 

1st-line chemotherapy for advanced NSCLC

Schiller JH, et al. NEJM 2002;346:92-8
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 En ausencia de diferencias clínicamente relevantes en cuanto a

eficacia, DEPENDE DE:

- Perfil de toxicidad

- Características del paciente (co-morbilidad, PS)

- Conveniencia (paciente, sistema sanitario)

- Costes (paciente, hospital, patentes)

- Experiencia

Regimen de elección en primera línea



Cis/Pem vs Cis/Gem in First-line NSCLC  

Study Design

Cisplatin 75 mg/m2 day 1 plus 

Gemcitabine 1250 mg/m2 days 1 & 8

Randomization Factors

• Stage 

• Performance status 

• Gender 

• Histologic vs 

cytologic diagnosis

• History of brain 

metastases

R

Cisplatin  75 mg/m2 day 1 plus 

Pemetrexed 500 mg/m2 day 1

Vitamin B12, folate, and dexamethasone given in both arms

Each cycle repeated 
q3 weeks up to 6 cycles

Scagliotti GV et al, Presented at 12th World Conference on Lung Cancer: Sept 5, 2007; Seoul, Korea.



Pemetrexed/Cis vs Gem/Cis in1st-line NSCLC:

Prospective Analysis of Histology and OS

Pemetrexed+cisplatin

Median OS: 11.0 mos

Gemcitabine+cisplatin

Median OS: 10.1 mos

HR=0.844

(95% CI: 0.74–0.96)

p=0.011  

Pemetrexed+cisplatin

Median OS: 9.4 mos

Gemcitabine+cisplatin

Median OS: 10.8 mos

HR=1.229

(95% CI: 1.00–1.51)

p=0.051  

Nonsquamous* (n=1252) Squamous (n=473)

Survival Time (months) Survival Time (months)

* Nonsquamous=adenocarcinoma, large cell carcinoma, and other/indeterminate NSCLC histology
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JMEN: maintenance3

Median PFS: pemetrexed 2.43 months vs placebo 2.50 months

JMDB: first-line (OS)1

Retrospective analysis

JMEI: second-line (OS)2

1Scagliotti, et al. JCO 2008; 2Peterson, et al. EJC Suppl. 2007
3Ciuleanu, et al. ASCO 2008
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pemetrexed
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Pemetrexed: three phase III trials show lack of 
efficacy in squamous histology
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TS mRNA Expression in Lung Cancer (n=146)
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P=0.001 P=0.33

P<0.001
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P<0.001

P=0.001

Monica V. et al.  Clin. Cancer Res. 2009



Phase II trial of bevacizumab in NSCLC

• End points include time to progression, duration of response and 

survival

• Bevacizumab administered every 3 weeks

• Chemotherapy administration

– paclitaxel 200mg/m2 iv every 3 weeks

– carboplatin iv to AUC 6 every 3 weeks following paclitaxel infusion

AUC = area under the curve

PD = progression of disease

Previously 

untreated 

stage IIIb/IV 

NSCLC

CP 6 (n=32)

CP 6 + bevacizumab  

(15mg/kg) q3w

(n=35)

CP 6 + bevacizumab  

(7.5mg/kg) q3w

(n=32)

Bevacizumab  

(15mg/kg) q3wPD

PD

PD

Johnson DH, et al. J Clin Oncol 2004;22:2184-91



Phase II trial of bevacizumab plus CP in 

NSCLC (AVF0757): summary

• This ‘proof of principal’ trial
demonstrated that bevacizumab
therapy is feasible and effective in
patients with NSCLC

• The addition of bevacizumab to
CP was generally well tolerated

• Severe, pulmonary haemorrhage
was a concern in 6/66 (9%)
patients receiving bevacizumab
– apparent risk factors

• squamous-cell histology (4/6)

• centrally located cavitary or
necrotic tumours (5/6)

• Based on these observations,
patients with predominantly
squamous-cell carcinoma were
excluded from future trials

Johnson, et al. JCO 2004



Estudios pivotales de bevacizumab combinado 

con quimioterapia con platino para el CPNM

CPNM de histología 

no escamosa, de 

estadio IIIB/IV, sin 

tratar (n=878)

CP (n=444)

Bevacizumab 15 

mg/kg + CP 

(n=434)

PE*

PE

PE 

PE 

PE*

Bevacizumab

Bevacizumab

Placebo + CG 

(n=347)

Bevacizumab

15 mg/kg† + CG 

(n=351)

Bevacizumab

7,5 mg/kg† + CG 

(n=345)

CPNM de histología 

no escamosa, de 

estadio IIIB, IV o 

recidivante, sin 

tratamiento previo 

(n=1043)

*No se permitió el cruce de tratamientos; †Dosis de Avastin cada 3 semanas 

CG = cisplatino/gemcitabina; CP = carboplatino/paclitaxel; PE = progresión de la enfermedad

Bevacizumab

E4599 (EE. UU.)

AVAiL (fuera de EE. UU.)



E4599 trial: improvement in overall survival 

when bevacizumab is added to standard

first-line therapy

In this milestone trial, bevacizumab-based therapy

extended median overall survival beyond 1 year
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HR=0.79 (0.67–0.92); p=0.003

10.3 12.3

Survival (%)

12 months 24 months

CP + bevacizumab 51 23

CP 44 15

Sandler A, et al. N Engl J Med 2006HR = hazard ratio



E4599: unprecedented OS benefit in Avastin-

treated patients with adenocarcinoma histology

• Avastin-based therapy extends OS to 14.2 months

– increase of 3.9 months vs CP

– 31% reduction in the risk of death
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Note: preplanned subgroup

analysis in E4599
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HR

(95% CI)

0.69
(0.67–0.92)

Median OS 

(months) 10.3 14.2
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Sandler, et al. JTO 2008;3(Suppl. 4):S283 (Abs. 133)



Clin Cancer Res 2008;14(5) March 1



 En ausencia de diferencias clínicamente relevantes en cuanto a

eficacia, DEPENDE DE:

- Histología

- Perfil de toxicidad

- Características del paciente (co-morbilidad, PS)

- Conveniencia (paciente, sistema sanitario)

- Costes (paciente, hospital, patentes)

- Experiencia

Regimen de elección en primera línea











Clinical characteristics and response to EGFR 
TKIs

Clinical factors:

Never-smoked, 

BAC features, 

female

Overall 

Response Rate 

(%)

Median Survival 

(months)

3 of 3 56% 14 + m

2 of 3 30% 12 m

1 of 3 9% 5 m

0 of 3 3% 3 m

Shah JCO 2005



24

2004 Spring
Activating mutations of the EGFR genes・・・

Lynch et al., NEJM, Paez et al., Science

Lung cancer specific

In distinct subsets of patients
 Adeno, Non smokers, Asians, Females

Tyrosine kinase domain of the 
EGFR
 Exon 19 deletion

 L858R

 G719, Exon 20 insertion, others

Striking correlation with EGFR-
TKI response



IPASS
Phase III, randomized, open-label, first-line study of gefitinib vs. carboplatin / paclitaxel in clinically 

selected patients with advanced non-small cell lung cancer 

Mok et al. NEJM 2009

Gefitinib
(250 mg / day)

Carboplatin 
(AUC 5 or 6) / 

paclitaxel 
(200 mg / m2) 

3 weekly#

1:1 randomisation

*Never smokers, <100 cigarettes in lifetime; light ex-smokers, stopped 15 years ago and 
smoked 10 pack years; #limited to a maximum of 6 cycles 
Carboplatin / paclitaxel was offered to gefitinib patients upon progression

Patients
•Chemonaïve

•Age ≥18 years 

•Adenocarcinoma histology

•Never or light ex-smokers*

•Life expectancy
≥12 weeks

•PS 0-2

•Measurable stage IIIB / IV 
disease

Primary

• Progression-free 
survival   (non-inferiority)

Secondary
• Objective response rate
• Overall survival 
• Quality of life
• Disease-related symptoms 
• Safety and tolerability

Exploratory
• Biomarkers

• EGFR mutation
• EGFR-gene-copy number
• EGFR protein expression

EndpointsN=609

N=608



IPASS: Comparison of PFS by mutation status 
within treatment arms

Gefitinib, HR=0.19, 

95% CI 0.13, 0.26, p<0.0001

No. events M+ = 97 (73.5%)

No. events M- = 88 (96.7%)

, HR=0.78, 

95% CI 0.57, 1.06, p=0.1103

No. events M+ = 111 (86.0%)

No. events M- = 70 (82.4%)

0 4 8 12 16 20 24

Time from randomization (months)

0.0

0.2

0.4

0.6

0.8

1.0Probability
of PFS

Gefitinib EGFR M+ (n=132)
Gefitinib EGFR M- (n=91)
Carboplatin / paclitaxel EGFR M+ (n=129)
Carboplatin / paclitaxel EGFR M- (n=85)

Hazard ratio <1 implies a lower risk of progression in the M+ group than in the M- group
M+, mutation positive;  M-, mutation negative

HR 0.48HR 2.85
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Phase III studies comparing EGFR-TKI with platinum doublet in 
patients selected by EGFR mutational status

Group Study EGFR mutation N
Primary 

endpoint
TKI Control

WJOG 3405 X19, L858R
200

(HR=0.56)
PFS G

CDDP+DO
C

NEJ
X19, L858R, G719X, 

L861Q

300

(HR=0.69)
PFS G

CBDCA+P
AC

SLCG EURTARC X19, L858R 130 PFS E
Pt 

doublet

China ML20981 EGFR mutation 150 PFS E
CBDCA+G

EM



Gefitinib standard of care in first-line EGFR mut+ 
NSCLC: Phase III Asiatic study results

p<0.0001 p<0.001p=0.003

IPASS KobayashiLee
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HR 0.36 95% CI 0.25, 0.51 
p<0.001

Time from randomisation (days)

Mok et al 2008, Lee et al 2009, Kobayashi et al 2009
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Gefitinib (n=132)
Carb / pac (n=129)

Gefitinib (n=26)
G / P (n=16)

HR 0.613 95% CI 0.308, 1.221 
p=0.084 (by log rank test)
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OPTIMAL: Progression-free survival
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Erlotinib (n=82)
Gem/carbo (n=72)

HR=0.16 (0.10–0.26)
Log-rank p<0.0001

Time (months)

0 5 10 15 20 25

Patients at risk

Erlotinib 82 70 51 20 2 0

GC 72 26 4 0 0 0

13.14.6



EURTAC: erlotinib first-line in EGFR mutation+ 
NSCLC

• Primary endpoint: PFS

• Secondary endpoints: ORR, 1-year survival, OS, 
safety, QoL, localisation of PD

• Phase III study initiated by the Spanish Lung Cancer Group (GECP)

• Recruitment ongoing in Spain, Italy and France

Erlotinib 150mg/day
until PD

Chemonaïve advanced NSCLC

 EGFR mutation-positive 
(exon 19 or L858R) 

 ECOG PS 0–2 

 n~150
Platinum-based doublet 

chemotherapy

R

ORR = objective response rate; QoL = quality of life



Erlotinib

150 mg daily

(n=296)

Treatment outcome

•Objective response rate

•PFS

•Overall survival 

•QoL

•Disease-related
symptoms

•Safety and tolerability

Patients screened

(n = 2105)

• First or second line

• Patients with EGFR 
mutations considered 
for treatment with 
erlotinib (16.6%)

• Measurable stage 
IIIB/IV disease

Rosell R, et al. N Engl J Med 2009;361:958–67

Prospective screening for EGFR 

mutations

Assessment of EGFR mutations:

• Samples from pre-treatment biopsy

• 2060 paraffin-embedded tissues and 45 fresh specimens 

• L858R (Cycleave method) or exon 19 deletion (fragment analysis)

• Confirmation by direct sequencing

Evaluation of feasibility and effect on clinical outcome



Formation of the ALK fusion gene

1. Inamura K et al. J Thorac Oncol 2008;3:13-17 

2. Soda M et al. Proc Natl Acad Sci U S A 2008;105:19893-19897

Figure based on: Chiarle R et al. Nat Rev Cancer 2008;8(1):11-23 

Mossé YP et al. Clin Cancer Res 2009;15(18):5609-5614; and Data on file. Pfizer Inc. 

*Subcellular localization of the ALK 

fusion gene, while likely to occur in

the cytoplasm, is not confirmed.1,2

Inversion Translocation

Or

ALK

Partner gene

ALK fusion protein*

Cell

survival

Tumor cell

proliferation



ALK fusion gene

● Originally discovered in lymphomas, alterations in the 

anaplastic lymphoma kinase (ALK) gene have been 

identified as an direct driver of oncogenesis 1,2,3

● The EML4-ALK fusion gene was identified in 2007 by Soda 

et al in NSCLC4

● Preliminary epidemiology suggests approximately 3-5% of 

patients have NSCLC tumors have the ALK fusion gene5

● Crizotinib is an oral, potent and selective small-molecule 

ATP-competitive inhibitor of ALK and its oncogenic 

variants6,7

1. Chiarle R, et al. Natl Rev Cancer. 2008;8:11-23

2. Shaw AT, et al. J Clin Oncol. 2009;27:4247-4253.

3. Mossé YP, et al. Clin Cancer Res. 2009;15(18):5609-5614.

4. Soda M, et al. Nature 2007;448:5616 

5. Garber K. JNCI. 2010;102:672–675 

6. Zou HY, et al. Cancer Res 2007;67:440817

7. Christensen JG, et al. Mol Cancer Ther 2007;6:331422









EL Kwak et al. NEJM 2010



Clinical and Demographic Features of 

Patients with ALK-positive NSCLC
N=82

Mean (range) age, years 51 (25–78)

Gender, male/female 43/39

Performance 
status,* n (%)

0 24 (29)

1 44 (54)

2 13 (16)

3 1 (1)

Race, n (%) Caucasian 46 (56)

Asian 29 (35)

Smoking 
history, n (%)

Never smoker 62 (76)

Former smoker 19 (23)
Current smoker 1 (1)

Histology, n (%) Adenocarcinoma 79 (96)

Squamous 1 (1) 

Other 2 (2)

Prior treatment 
regimens, n (%)

0 5 (6)

1 27 (33)

2 15 (18)

≥3 34 (41)

Not reported 1 (1)
*Performance status = Eastern Cooperative Oncology Group

Bang et al. ASCO 2010; EL Kwak et al. NEJM 2010
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Tumor Responses to Crizotinib for Patients with 

ALK-positive NSCLC

*Partial response patients with 100% change have non-target disease present

*

Bang et al. ASCO 2010; EL Kwak et al. NEJM 2010



No. of prior regimens*

0 50          (3/6)
1 60        (18/30)
2 56        (10/18)
3 62        (10/16)
> 3 53        (18/34)

* Unknown for 1 patient

Performance status

Age

Gender

0 50        (17/34)
1 54        (30/56)
2 80        (12/15)

< 65 years 59        (53/90)
≥ 65 years 40         (6/15)

Male 60        (31/52)
Female 53        (28/53)

Objective Response Rate % (n/N)

• Median response duration was 36.3 weeks (95% CI: 32.1, 72.9) in 

patients with an objective response (n=59)}

Camidge R et al. Poster 366 presented at the 35th ESMO, 2010

Alto porcentaje de respuestas independiente de 
subgrupos clínicos de los pacientes (n=105)



Response to Crizotinib Occurs Rapidly

Case 1: Response within 14 days1 Case 2: Response within 28 days2

Baseline

End of cycle 1

1. Camidge R et al. Poster 366 presented at the 35th ESMO, 2010

2. Solomon B et al. Poster 369 presented at 22nd EORTC-NCI-AACR, 2010



Efectos adversos más frecuentes en 
CPNCP ALK-positivos

AE
Grade 1

n (%)
Grade 2

n (%)
Grade 3

n (%)
Grade 4

n (%)
Total
n (%)

Nausea 58 (51) 1 (1) 0 0 59 (52)

Diarrhea 55 (49) 2 (2) 0 0 57 (50)

Visual impairment 51 (45) 0 0 0 51 (45)

Vomiting 46 (41) 1 (1) 0 0 47 (42)

Constipation 22 (19) 6 (5) 0 0 28 (25)

Peripheral edema 19 (17) 3 (3) 0 0 22 (20)

Decreased appetite 21 (19) 0 0 0 21 (19)

Dizziness 21 (19) 0 0 0 21 (19)

Fatigue 14 (12) 3 (3) 1 (1) 0 18 (16)

ALT increased 3 (3) 6 (5) 4 (4) 1 (1) 14 (12)



Phase III Trials with Crizotinib

PROFILE 1007: NCT00932893; PROFILE 1014: NCT01154140

Key entry criteria (N=318)

● Positive for ALK by central 

laboratory

● 1 prior chemotherapy 

(platinum-based)

PROFILE 1007 (ONGOING)

PROFILE 1014 (Ongoing)

Crizotinib 250 mg BID (n=159)
administered on a continuous 

dosing schedule

Pemetrexed 500 mg/m2 or

docetaxel 75 mg/m2 (n=159)
infused on Day 1 of a 21-day cycle

Key entry criteria (N=334)

● ALK-positive locally adv./metastatic 

non-squamous NSCLC

● No prior treatment for advanced 

disease

Crizotinib 250 mg BID (n=167) 
administered on a continuous 

dosing schedule

Pemetrexed/cisplatin or

pemetrexed/carboplatin (n=167) 

infused on Day 1 of a 21-day cycle

Crossover on PD
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KRAS mutations

EGFR mutations

BRAF mutations

EML4-ALK

translocation
MEK mutated

FGFR4 mutated

PIK3CA

HER2 mutations

Pending

Molecular Subtypes of Lung 

Adenocarcinoma

Adenocarcinoma

Ding L, et al. Nature. 2008;455:1069-1075.

2006 2010



Lung Cancer Mutation Consortium 

(LCMC)

• University of Colorado - Headquarters

• Executive Committee:Paul Bunn (PI), Bruce Johnson, Mark Kris, 

John Minna

• 14 Sites: SPORE, P01, NCI Intramural Programs

• Plan:  Genotype 1000 patients with advanced lung 

adenocarcinoma, 2009-2011

• Determine Known Mutations in a CLIA-Certified Laboratory: 

EGFR, KRAS, BRAF, HER2, ALK1, NRAS, PIK3CA, EML4-

ALK, MET Amplification

• Compare platforms (Sequenome, SNaPShot, Direct)

• Determine relationship of alterations with clinical features 

and with each other

• Enter patients on mutation specific clinical trial



Molecular Subtypes of Lung 

Adenocarcinoma

Mutated 

Gene
Frequency

Drugs Classes 

Under Study

KRAS/

NRAS

25%

1%

ARQ197+erlotinib

GSK MEKi

EGFR 23%
OSI906+erlotinib

MM121+erlotinib

NRAS 1% GSK MEKi

HER2 2% BIBW 2992

EML4/ALK 7%
PF-02341066 
(crizotinib)

BRAF 6%
GSK1026 for V660E

GSK MEKi for 

PI3K/AKT 5% BIM120

MET ampl 5% Crizotinib
Ding L, et al. Nature. 2008;455:1069-1075.
Yamamoto H, et al. Cancer Res. 2008;68:6913-6921.













First-line therapy for metastatic NSCLC in 2011

Stratification for EGFR and histology 

EGFR mutated EGFR WT non-
squamous

EGFR WT squamous

EGFR-TKI
Platinum + 

pemetrexed
+/- bevacizumab

Platinum-based 
doublet





Cambio de paradigma en el CPNCP:
Implicaciones prácticas

• Necesidad de muestra de biopsia suficiente: implicación de 

neumólogo o radiólogo

• Necesidad de realizar las determinaciones básicas EGFR, 

ALK: implicación del hospital- gerencia/dirección médica

• Necesidad de NO retrasar el tratamiento en exceso a la 

espera de resultados: implicación del patólogo. 



Consenso SEAP-SEOM

• Necesitamos biomarcadores para personalizar el tratamiento 

del cáncer.

• Importancia de las Sociedades Científicas para la 

estandarización de procesos e implantación asistencial. 

• Primer consenso SEAP-SEOM sobre biomarcadores en 

cáncer de pulmón: 2011


