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Del diagnóstico al tratamiento dirigido



Oncogénesis en CNMP

Tipo de alteración molecular

Mutacione
s 

puntuales 
• EGFR 
• HER2 
• KRAS 
• BRAF 
• NRAS 
• MEK1 
• DDR2 ? 
• PIK3CA ?

Reardena
mientos 

• ALK 
• ROS 
• RET 
• NTRK1 
• MYB-

NFIB 
• CRTC1-

MAML2

Amplificac
iones y 

sobreexpr
esiones 

• MET 
• EGFR ? 
• FGFR1 ? 
• MYC ?



Oncogénesis en CPNM: Driver mutations

Ocurren en 
los genes 

de las 
células 

tumorales 
que 

codifican 
proteínas 

cruciales en 
el 

crecimiento 
y 

supervivenc
ia celular

Típicament
e son 

transformat
ivas: inician 
la evolución 

de una 
célula no 

tumoral en 
maligna

Confieren 
una biología 
de oncogen 
– adicción 

(dependenc
ia de señal 

para 
sobrevivir)

Usualmente 
son 

excluyentes

No se 
encuentran 

en el 
genoma de 

la línea 
germinal

La 
dependenci
a extrema 
de las vías 

de 
crecimiento 

y 
supervivenc

ia en 
posición 

“on” 
permanente 
son su talón 
de Aquiles

Son los biomarcadores más útiles para predecir la eficacia de las terapias 
dirigidas en CNMP avanzado, facilitando el tratamiento personalizado



Evolución de la clasificación: del subtipo 
histológico al subtipo molecular



Kris MG et al. JAMA 2014;311(19):1998-2006.

Incidencia de mutaciones driver en 
Adenocarcinoma de pulmón avanzado



Heterogeneidad: driver mutations y 
mecanismos de resistencia







Dependencia oncogénica

EGFR: 12-17% 
ALK: 4-7% 
ROS1 1% 

Total: 17 – 25%



Diana Frecuenci
a

Tratamiento aprobado

EGFR 12%-17% 1ªG: Gefitinib y Erlotinib (FDA y EMA) 
2ªG: Afatinib (FDA y EMA) 
3ª G: Osimertinib (FDA y EMA)

ALK 3-7% 1ªG: Crizotinib (FDA, EMA) 
2ªG: Ceritinib (FDA, EMA) 
2ªG: Alectinib (FDA)

ROS1 1% 1ª G: Crizotinib (FDA)

Terapias diana aprobadas



260 pts con mutación driver conocida y tratada con terapia dirigida: SGm 3.5 
años 
318 pts con mutación  driver conocida y no tratada con terapia dirigida: SGm 
2.4 años 
360 pts sin mutación driver: SGm 2.1 años

Using Multiplexed Assays of Oncogenic Drivers in Lung 
Cancers to Select Targeted Drugs

JAMA. 2014;311(19):1998-2006. doi:10.1001/jama.2014.3741



Mecanismos de resistencia adquirida a ITKs 





EGFR m+
Carcinoma no microcítico de pulmón avanzado



EGFR m+
EGFR ITK + Quimioterapia

– No demostrado papel relevante en 1ªL en EGFRm+ 
• 4 EC negativos (pacientes no seleccionados) 

– F II: FASTACT-2 
• n=451 1ª línea carbo  + gem vs carbo + gem + erlotinib. En 97 EGFRm+: 

– SLP 7.6m vs 6m 
– SG 18.3 vs 15.2m 

• No beneficio en EGFRwt 

– F III IMPRESS. EGFRm+ tratados con gefitinib 
• n=265 1ª línea cis + pem + gefitinib vs cis + pem: 

– SLP 5.4m vs 5.4m 
– HR 0.86



Author Study Agent N (EGFR 
mut +)

RR Median PFS 
(mo)

PFS HR OS (mo) OS HR Crossover 
(%)

Mok et al IPASS Gefitinib 
(vs carbo/pacli)

261 71.2% vs 
47.3%

9.8 vs 6.4 0.48 
(0.36-0.64)

21.6 vs 21.9 1.00 
(0.76-1.33)

40

Han et al First-
SIGNAL

Gefitinib 
(vs cim/gem)

42 84.6% vs 
37.5%

8.0 vs 6.3 0.54 
(0.27-1.1)

27.2 vs 25.6 1.04 
(0.50-2.18)

75

Mitsudomi et 
al

WJTOG 
3405

Gefitinib 
(vs carbo/pacli)

172 62.1% vs 
32.2%

9.2 vs 6.3 0.49 
(0.34-0.71)

30.9 vs NR 1.25 
(0.88-1.78)

60

Maemondo 
et al

NEJGSG002 Gefitinib 
(vs carbo/pacli)

230 73.7% vs 
30.7%

10.8 vs 5.4 0.30 
(0.22-0.41)

30.5 vs 23.6 0.89 
(0.63-1.24)

94.6

Zhou et al OPTIMAL Erlotinib 
(vs carbo/gem)

154 83% vs 36% 13.7 vs 4.6 0.16 
(0.10-0.26)

22.7 vs 28.9 1.04 
(0.69-1.58)

NA

Rosell et al EURTAC Erlotinib 
(vs cis-carbo/
doc/gem)

174 58% vs 15% 9.7 vs 5.2 0.47 
(0.28-0.78)

19.3 vs 19.5 0.93 
(0.64-1.35)

76

Wu et al ENSURE Erlotinib 
(vs carbo/gem)

275 62.7% vs 
32.6%

11 vs 5.5 0.34 
(0.22-0.51)

26.3 vs 25.5 0.91 
(0.63-1.31)

NA

Sequist et al LUX-Lung 3 Afatinib 
(cis/pem)

345 56% vs 23% 11.1 vs 6.9 0.58  
(0.43-0.78)

31.6 vs 28.2 0.78  
(0.58-1.06)

75

Wu et al LUX-Lung 6 Afatinib 
(cis/gem)

364 67% vs 23% 11 vs 5.6 0.28  
(0.20-0.39)

23.6 vs 23.5 0.83  
(0.62-1.09)

56

Park et al LUX-Lung 7 Afatinib vs 
Gefitinib

319 70% vs 56% 11 vs 10.9 0.73 
(0.57-0.95)

Datos 
inmaduros

- -

EGFR m+

En el tratamiento de 1ª línea en CNMP EGFRm+, los EGFR ITKs de 1ª 
generación (erlotinib, gefitinib) y 2ª generación (afatinib) mejoran 

claramente la SLP frente a QT basada en platino. 

En estos ensayos no han demostrado beneficio en SG debido al empleo de 
estos ITKs en 2ª línea tras progresión a quimioterapia



EGFR m+ LUX-Lung 7

Primer estudio randomizado que compara dos ITKs EGFR en 1ª 
línea 



EGFR m+ LUX-Lung 7: SLP



EGFR m+ LUX-Lung 7



EGFR m+ LUX-Lung 7



EGFR m+ LUX-Lung 7



Ocurre tras 9-13 m de tratamiento con EGFR ITKs

Nature Reviews Clinical Oncology 11, 473–481 (2014)

EGFR m+  Resistencia a EGFR 
ITKs



Resistencia EGFR m+  
Quimioterapia 

Manejo asistencial de la resistencia: quimioterapia

Poca evidencia de la 
eficacia de la QT en EGFRm

+ que progresan a ITK

Probablemente comparable 
a la 1ªL de QT en EGFRm+ 
(no tratados previamente)

Estudio Tratamiento N RR Diseño

Gridelli 
JCO 2012

Cis/Gem 13 15% Prospectivo

Wu 
IJC 2010

Varios 41 15% Retrospectivo

Goldberg 
ASCO 2012

Varios 28 18% Retrospectivo

Yoshimura 
JCO 2012

Pem/TKI 27 26% Prospectivo



Osimertinib (3ªG): Activo frente T790M 
EGFRm+

Fase I/II  n= 253 EGFRm+ con R a IKT 

TR 61%  y SLP 9.6 m si T790M (127 ptes) 
TR 21% y SLP 2.8 m si no T790M (61 
ptes)

80 mg al día 
Aprobado FDA

Resistencia EGFR m+  ITKs 
3ºG 



Rociletinib (3ªG): Activo frente T790M 
EGFRm+

Fase I/II  n= 130 EGFRm+ con R a IKT 

TR 59%  y SLP 13.1 m si T790M (46 
ptes) 
TR 29% y SLP 5.6 m si no T790M (17 
ptes)

Resistencia EGFR m+  ITKs 
3ºG 



HM61713 (3ªG): Activo frente T790M EGFRm+

Resistencia EGFR m+  ITKs 
3ºG 



EGFR m+ Resistencia a EGFR 
ITKs

HM61713 (3ªG): Activo frente T790M EGFRm+



1ª línea EGFR m+  Erlotinib + 
BVZ



1ª línea EGFR m+  Erlotinib + 
BVZ II JO25567 Phase II trial



1ª línea EGFR m+  Erlotinib + 
BVZ II JO25567 Phase II trial



1ª línea EGFR m+  Erlotinib + 
BVZ BELIEF Phase II trial

• Fase II BELIEF (2015 ECC) 
– 1ª Línea: erlotinib + BVZ 
– n=109 EGFRm+ (Del 19, L858R) 
– 37 pts T790m+ pretratamiento 

• SLP 1a: 72.4% 
• SLPm 16m 
• TRO: 70.3% 

– 72 pts T790m- pretratamiento 
• SLP 1a: 49.4% 
• SLPm: 10.5m 
• TRO: 79.2%



1ª línea EGFR m+  Erlotinib + 
BVZ BELIEF Phase II trial



ALK+
Carcinoma no microcítico de pulmón avanzado



Study Phase n Design ORR Median 
duration of 
response 

(wks)

Median 
duration of 
treatment 

(wks)

Median PFS 
(mo)

PFS HR OS HR Median OS 
(mo)

Crossover 
(%)

PROFILE 
1001

I 143 Single-arm 
Dose 

escalation from 
50 qd – 300 

BID

60.8% 49.1 43.1 9.7

PROFILE 
1005

II 439 Single-arm 
Administered 
250 mg BID

59.8% 45.6 N/A 8.1

PROFILE 
1007

III 347 Crizotinib 
(vs pem or 

doce) in 2ªL

65% vs 
20%

32.1 15.9 7.7 vs 3.0 0.49 1.02 20.3 vs 22.8 64%

PROFLE 
1014

III 343 Crizotinib 
(vs cis-carbo + 

pem) in 1ªL

74% vs 
45%

11.3 (mo) vs 
5.3 (mo)

- 10.9 vs 7.0 0.45 0.82  
No sig.

NA 70%

OS 1y 84% vs 79%

ALK+ Eficacia de 
crizotinib



Crizotinib versus Chemotherapy in Advanced ALK-Positive 
Lung Cancer (PROFILE 1007). Phase III 2º-line

Shaw et al. N Engl J Med 368, 2385-2394, 2013

Study Phase Design ORR Median 
duration of 
response 

(wks)

Median 
duration of 
treatment 

(wks)

Median PFS 
(mo)

PFS HR OS HR Median OS 
(mo)

Crossover 
(%)

PROFILE 
1007

III Crizotinib 
(vs pem or 

doce) in 2ªL

65% vs 
20%

32.1 15.9 7.7 vs 3.0 0.49 1.02 20.3 vs 22.8 64%



Crizotinib vs chemotherapy: impact on QoL

Shaw NEJM; June 2013

Shaw AT et al. N Engl J Med.2013 Jun 20;368(25):2385-94. 
Blackhall F et al. J Thorac Oncol. 2014 Nov;9(11):1625-33.



Phase III First-line Study of Crizotinib versus platinum-based 
chemotherapy in Advanced ALK-Positive Lung Cancer 

(PROFILE 1014)

Study Phase Design ORR Median 
duration of 
response 

(wks)

Median 
duration of 
treatment 

(wks)

Median PFS 
(mo)

PFS HR OS HR Median OS 
(mo)

Crossover 
(%)

PROFLE 
1014

III Crizotinib 
(vs cis-carbo + 

pem) in 1ªL

74% vs 
45%

11.3 (mo) vs 
5.3 (mo)

- 10.9 vs 7.0 0.45 0.82  
No sig.

NA 70%

Solomon et al. N Engl J Med 2014, 371: 2167-77



Phase III First-line Study of Crizotinib versus platinum-based 
chemotherapy in Advanced ALK-Positive Lung Cancer 

(PROFILE 1014)

Solomon et al. N Engl J Med 2014, 371: 2167-77



Nature Reviews Clinical Oncology 11, 473–481 (2014)

ALK+  Resistencia a ALK 
ITKs



Study Phase n Population Agent Design ORR Median 
duration of 
response 

(wks)

Median PFS 
(mo)

PFS HR

Shaw et al 
2014

I 130 ALK positive (68% 
progressed on 

Crizotinib)

Ceritinib Single-arm All 61.8% 

ALK ITK 
naïve 72.3% 

Pretreated 
56.4% 

All 9.7 

ALK ITK naïve 
17.2 

Pretreated 8.7  

All 7.0 

ALK ITK naïve 
18.4 

Pretreated 6.9  

NA

Seto et al 
2013 

I/II 58 ALK positive- 1st line 
setting

Alectinib Single-arm 93.5% x 27.7 NA

ALK+ Eficacia de ITKs 
2ªG



Ceritinib in Patients with Advanced Anaplastic Lymphoma 
Kinase (ALK)-rearranged (ALK+)  

Non-small Cell Lung Cancer (NSCLC): An Update of ASCEND-1  

DURACIÓN DE RESPUESTA SLP

Poster Presented at European 

Society of Medical Oncology (ESMO), 

Madrid, Spain 26 – 30 September 

2014.



Ceritinib in Patients with Advanced Anaplastic Lymphoma 
Kinase (ALK)-rearranged (ALK+)  

Non-small Cell Lung Cancer (NSCLC): An Update of ASCEND-1  

Poster Presented at European Society of Medical Oncology (ESMO), Madrid, Spain 26 – 30 September 2014.



ASCEND-2: A single-arm, open-label, multicenter phase II 
study of ceritinib in adult patients (pts) with ALK-rearranged 
(ALK+) non-small cell lung cancer (NSCLC) previously treated 

with chemotherapy and crizotinib (CRZ)

Conclusions: Ceritinib provided durable responses and safety outcomes in CRZ-pretreated 

patients with or without BM consistent with those seen in ASCEND-1

2015 ASCO Annual Meeting



ASCEND-3: A single-arm, open-label, multicenter phase II 
study of ceritinib in ALKi-naïve adult patients (pts) with ALK-

rearranged (ALK+) non-small cell lung cancer (NSCLC)

2015 ASCO Annual Meeting

Conclusions: Ceritinib achieved robust ORR and promising DOR/PFS in pts with and without baseline BM. Ceritinib 

showed brain responses even in pts with no prior BRT. Safety outcomes were similar to the ASCEND-1 trial. 



AF-001JP study (phase II portion)  
Percentage change in tumour size from baseline by IRC

Data cut-off: 31 Jan 2014  
CR = complete response; NE = not evaluated; PR = partial response; SD = stable disease; RECIST = Response Evaluation Criteria in Solid Tumors 
*Lymph nodes identified as target lesion for RECIST evaluation  
§For best overall response evaluation, one patient withdrew early due to an adverse event  
(no response data); one patient had investigator-assessed PD not confirmed by the IRC Tamura, et al. CMSTO 2014

Change in size of target lesions as assessed by the IRC using RECIST

Endpoint, % All (n=46) 
ORR 93.5

CR 19.6

PR 73.9

SD 2.2

DCR 95.7
NE§ 4.3
2-year PFS 76.0
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AF-001JP study (phase II portion)  
PFS by IRC

Data cut-off: 31 Jan 2014  
CI = confidence interval; NR = not reached Tamura, et al. CMSTO 2014

(95% CI: 26.9–NR) 

1.0

0.8

0.6

0.4

0.2

0
0 5 10 15 20 25 30 35
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Median PFS: 27.7 months

46 43 35 34 31 14 0 0

No. at risk

Median duration of follow up: 22 months (range 1–28)

Time (months)



AF-001JP study (phase II portion)  
PFS by presence or absence of brain metastases at baseline 

Data cut-off: 31 Jan 2014 Tamura, et al. CMSTO 2014

 
Brain metastases at baseline: no 
Brain metastases at baseline: yes

NR

5 10 15 20 25

Median PFS: 27.7 months
(95% CI: 26.9–NR)

0.8

0.6

0.4

0.2

0
0 30
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ob
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ty

1.0

Time (months)

No 32 30 25 24 21 9 0

Yes 14 13 10 10 10 5 0

No. at risk  
Brain metastases at baseline 



Updated efficacy/safety data from the phase 2 NP28761 
study of alectinib in ALK+ NSCLC

BID = twice daily; ORR = overall response rate; IRC = Independent Review Committee;  
PFS = progression-free survival; ECOG PS = Eastern Cooperative Oncology Group performance status

Withdrawal/long-term 
follow up

or treatment beyond 
progression

ALK+ NSCLC 
patients who 

progressed on 
crizotinib treatment 

Alectinib 600 mg BID 
(based on phase I dose-escalation phase1)

Investigator  
Decision

• Key inclusion criteria
• ALK+ NSCLC (by FDA-approved FISH test)
• Disease progression following first-line crizotinib
• ECOG PS ≤2
• 1-week minimum washout between crizotinib and 

alectinib 
• Untreated or treated CNS metastases allowed, as 

long as asymptomatic and neurologically stable

PD

1. Gadgeel SM, et al. Lancet Oncol 2014

• Primary endpoint
• ORR by IRC according to RECIST v1.1

• Key secondary endpoints
• CNS ORR by IRC      

• Additional secondary endpoints
• Patient-reported outcomes
• Disease control rate
• Duration of response
• PFS
• Safety



Updated efficacy/safety data from the phase 2 NP28761 
study of alectinib in ALK+ NSCLC

Response-evaluable 
population (n=67*)

Median follow-up, months [range] 9.9 [1.1–19.8]

Responders (ORR, %) 35 (52.2)

[95% CI] [39.7; 64.6]

Complete response, n (%) 0 (0.0)

Partial response, n (%) 35 (52.2)

Stable disease, n (%) 18 (26.9)

Progressive disease, n (%) 11 (16.4)

Disease control rate, n (%) 53 (79.1)

[95% CI] [67.4; 88.1]

Median duration of response, 
months (95% CI) 13.5 (6.7; NE)

Waterfall plot for BOR (by IRC) 
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CI = confidence interval; SLD = sum of longest diameters; Data cut-off = 27 April 2015; For duration of response data, 
40% of responders had an event; * 2 patients had missing data or were not evaluable

Objective response rate by IRC



Updated efficacy/safety data from the phase 2 NP28761 
study of alectinib in ALK+ NSCLC

OS = overall survival; ITT = intent-to-treat; Data cut-off = 27 April 2015
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No. of  
patients at risk

0 3 6 9
 Time (months)

12 15 18

Censored

87 60 50 30 19 2 1

21

0

Median PFS = 8.1 months 
(95% CI: 6.2–12.6)

Alectinib 600mg BID (n=87)

Median PFS (ITT)



Updated efficacy/safety data from the phase 2 NP28761 
study of alectinib in ALK+ NSCLC

*Includes partial response only observed in patients with measurable disease  
Data cut-off = 27 April 2015; 1 patient with non-measurable disease had missing data or was not 

evaluable; 50% and 33% of responders , respectively, had an event at data cut-off

Alectinib (600mg BID)

Measurable 
disease  
(n=16)

Measurable 
and  
non-

measurable 
disease (n=52)

Responders (ORR, %) 12 (75.0) 21 (40.4)

[95% CI] [47.6; 92.7] [27.0; 54.9]

Complete response, n (%) 4 (25.0) 13 (25.0)

Non-CR / non-PD, n (%) 12 (75.0) 33 (63.5)*

Disease control rate, n (%) 16 (100.0) 46 (88.5)

[95% CI] [79.4; 100.0] [76.6; 95.6]

Median duration of response, 
months (95% CI)

11.1 [5.8; 
11.1] 11.1 [10.8; NE]
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Updated efficacy/safety data from the phase 2 NP28761 
study of alectinib in ALK+ NSCLC

All patients with CNS metastases* (n=52)

Alectinib (600 mg BID)
Prior radiation 

(n=34)
No prior radiation 

 (n=18)

Responders (ORR %) 26.5 66.7

[95% CI] [12.9; 44.4] [41.0; 86.7]

Complete response, n (%) 3 (8.8) 10 (55.6)

Partial response, n (%) 6 (17.6) 2 (11.1)

Stable disease, n (%) 20 (58.8) 5 (27.8)

Progressive disease, n (%) 4 (11.8) 1 (5.6)

CNS ORR by prior radiation



ALK+ Metástasis cerebrales

Para el año que viene…



ALK+   F á r m a c o s e n 
investigación



Driver 
mutations



Shaw  AT et al, N Engl J Med 2014;371:1963-71.

• 50 patients 
• Median age 53 (range 25-77) 
• Female 56%, never smokers 78%, adenocarcinoma 98%



Tumor responses to crizotinib  
in ROS1-rearranged NSCLC

Shaw  AT et al, N Engl J Med 2014;371:1963-71.

Overall response rate 72% (6% CR, 66% PR).  
Median time to response 7.9 weeks (range, 4.3 - 32.0)



Tumor responses to crizotinib  
in ROS1-rearranged NSCLC

Shaw  AT et al, N Engl J Med 2014;371:1963-71.

Median duration of response: 
17.6 months (95%CI 14.5 – not reached) 

Median progression-free survival: 
19.2 months (95%CI 14.4 – not reached)



[…] 
The study by Shaw et al. proves that it is 
possible to conduct trials in small 
subgroups of patients with NSCLC and 
demonstrate big results. 
[…]








