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Survival with the five most frequent oncogenic drivers

Altered Gene N Median Survival (95% CI)
EGFR (sensitizing) 140 4.0 years (2.7 to 5.4)
EGFR (other) 50 3.3 years (2.2 to 6.2)
ALK 73 4.3 years (3.0 to NA)
KRAS 231 2.4 years (1.9 to 3.6)
Drivers in Two Genes 32 2.0 years (1.6 to 4.6)

Kris and Johnson; JAMA 2014



What’s New From ASCO 2017,  
ESMO 2017, WCLC 2017, ELCC 2018?



EGFR MUTANT TUMORS







SHOULD OSIMERTINIB BE THE FIRST LINE THERAPY IN EGFR SENSITIVE MUTATION?

Osimertinib > Gefitinib/Erlotinib  (FLAURA study; phase III)

Afatinib vs Osimertinib? (no data)

Afatinib > Gefitinib (LUX-Lung 7; phase IIb)

Dacomitinib > Gefitinib (ARCHER 1050; phase III trial)

“Sequence vs No Sequence” ….                        The question?

Is There A Controversy? Yes or No

THIS IS NOW!!! APRIL 28, 2018



April 18,2018

US FDA approves Osimertinib as 1st-line treatment for EGFR-mutated non-small
cell lung cancer 

First line use of Osimertinib offers potential new standard of care; Osimertinib
delivered unprecedented median progression-free survival of 18.9 months versus

10.2 months compared with current standard of care

AstraZeneca today announced that the US Food and Drug Administration (FDA) has 
approved Osimertinib for the 1st-line treatment of patients with metastatic non-small 
cell lung cancer (NSCLC) whose tumours have epidermal growth factor receptor (EGFR) 
mutations, (exon 19 deletions or exon 21 L858R mutations), as detected by an FDA-
approved test. The approval is based on results from the Phase III FLAURA trial, which 
were presented at the European Society of Medical Oncology 2017 Congress and 
published in the New England Journal of Medicine.

















So, based on the FLAURA study…..

Should the winner take it all?



Jurgen Wolf. First vs Second vs Third Generation EGFR TKI. European Lung Cancer Congress, April 11-14, 2018 









Genetic alterations associated with Acquired 
Resistance to Osimertinib

Target-dependent Target-independent
• C797S
• G724S
• L718Q
• G796S/R/D
• L792F/H/Y

• MET amplification
• HER2 amplification
• EGFR amplification
• KRAS amplification
• KRASG12S

• BRAFV600E

• MEK1G128V

• JAK2V617F

• ERBB2 exon 20 insertion
• FGFR3-TACC3 fusions
• small cell transformation





Suresh Ramalingam. Is PFS Still a Relevant Endpoint for 1st Line TKI? European Lung Cancer Congress, April 11-14, 2018 



APPLE Trial under EORTC

Randomized, open-label, multicenter, 3-arms, phase II study in advanced, G-mutant and EGFR TKI naïve NSCLC 
patients, to evaluate the best strategy of sequencing gefitinib and osimertinib treatment.





Number of Afatinib
Treated Patients

(N = 32)





ALK Translocation Present



SHOULD ALECTINIB BE THE UNDISPUTABLE FIRST LINE THERAPY IN ALK 
MUTANT LUNG CANCERS?

Crizotinib vs Alectinib (ALEX study)

Resurrection of Ceritinib 

Brigatinib given unprecedented results in crizotinib-naïve pts

The question here IS NOT Sequence vs No Sequence….
……. IT IS:    WHAT SHOULD BE THE SEQUENCE?

Controversy

THIS IS NOW!!! APRIL 28, 2018

ALEX

PROFILE
1014



Alectinib vs crizotinib in treatment-naïve advanced ALK+ NSCLC: primary results of the global phase III ALEX study (LBA9008)

Presented By Alice Shaw at 2017 ASCO Annual Meeting



Study design

Presented By Alice Shaw at 2017 ASCO Annual Meeting



Primary endpoint: PFS, investigator-assessed



PFS: analysis by subgroups*



PFS by baseline CNS metastases status*



Secondary endpoint: OS



Summary



Despite these impressive results….

There are other Marvel Avengers……

Brigatinib

Lorlatinib

Ceritinib

BRIG

LOR

CER

?

?

?

?



Different Potential Sequence Scenarios of 
ALK Inhibitors Treatment:



PFS1 + PFS2 (PROFILE 1014 + ALTA)

PROFILE 1014 (Phase 3)
Crizotinib 

Median PFS = 10.9 m

ALTA (Phase 2)
Brigatinib

Median PFS = 16.7 m

Total PFS = 27.6 months!! (> 25.7 months)

SCENARIO # 1

(CRIZOTINIB) (BRIGATINIB)

(ALECTINIB)



Caution! Post-Crizotinib PFS drop-off from Ph2 to Ph3 

ALK TKI Ceritinib Alectinib Brigatinib
Phase 1 6.9 months1 NA NA
Phase 2 7.2 months2 8.4 months4 16.7 months6

Phase 3 5.4 months3 7.1 months5 ??? No trial

1. Kim et al, Lancet Oncol 2016;17:452-463
2. Crino et al, JCO 2016; 34: 2866-2873
3. Shaw et al, Lancet Oncol 2017;18: 874-886
4. Yang et al, J Thorac Oncol 2017; 12: 1552-1560
5. Novello et al, ESMO 2017



Phase 1/2 Trial of Brigatinib PFS in ALK+ NSCLC Patients
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• For patients with prior crizotinib who received 90 mg → 180 mg qd (n=25): 
– Median PFS was 16.3 months (95% CI, 9.2–28.1 months)
– Kaplan-Meier (KM) probability of PFS was 62% at 1 year and 38% at 2 years

Median PFS = 34.2 mo

Median PFS = 13.2 mo

1-y PFS = 75%; 2-y PFS = 75%

1-y PFS = 53%; 2-y PFS = 31% 

Lyudmila A Bazhenova et al: ESMO 2017 Madrid Poster 1344



PFS1 + PFS2 (PROFILE 1014 + ALTA)

PROFILE 1014 (Phase 3)
Crizotinib 

Median PFS = 10.9 m

ALTA (Phase 2)
Brigatinib

Median PFS = 16.7 m

Total PFS = 27.6 months!!

Total PFS = 34.2 months??????

ALTA (Phase 1)
Brigatinib

Median PFS = 34.2 m

SCENARIO # 2



PFS model of 2G ALK TKI as first-line versus subsequent line of treatment
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Ceritinib Alectinib Brigatinib

Treatment-naive 16.8m 25.7m (34.2m)

Post-crizotinib 5.4m – 7.4m 7.1m – 8.4m 16.7m



Current Sequence of ALK-TKI

Crizotinib  11M Alectinib  9MBefore ALEX

After ALEX Alectinib  26M
Ceritinib
Brigatinib
(Lorlatinib)

TKI or Chemo?

Chemo



Suresh Ramalingam. Is PFS Still a Relevant Endpoint for 1st Line TKI? European Lung Cancer Congress, April 11-14, 2018 



Next generation ALK-TKI in crizotinib-refractory NSCLC

Design/Assessment Ceritinib
Phase 1/2

Alectinib 
Phase 2

Brigatinib
Phase 2

Median PFS 6.9M 
(5.6-8.7)

8.9M 
(5.6-11.3)

15.6M 
(11.1-NR)

ORR 56% (49-64) 50% (41-59) 55% (44-66)

IC ORR 36% 57% 67%

Duration of Response 8.3M 11.2M 14.8M

（ revised chart of Shirish M, et al. Curr. Treat Options in Oncol 2017 18:36（

Brigatinib: better PFS than that of Alectinib



Lorlatinib:TKI-naive

Crizotinib Alectinib
ORR 75.5% 83%

IC ORR 29% 53%
mPFS 10.4M 25.7M

(N Engl J Med 2017; 377:829-838)

Results of ALEX



PFS1 + PFS2 + PFS3 (PROFILE1014 + ALTA + Lorlatinib Phase 2) OR
PFS1 + PFS2 (ALEX + Lorlatinib Phase 2)

PROFILE 1014 (Phase 3)
Crizotinib 

Median PFS = 10.9 m

ALTA (Phase 2)
Brigatinib

Median PFS = 16.7 m

Total PFS = 34.5 months!!

Lorlatinib Phase 2
Median PFS = 6.9 m

Total PFS = 31.2 months!

ALEX (Phase 3)
Alectinib

Median PFS = 25.7 m

Lorlatinib Phase 2
Median PFS = 5.5m

3.3 months advantage in PFS 
when sequencing 

from crizotinib

3.3Coming Up Soon…. Challenges

SCENARIO # 3

SCENARIO # 4



A Future Paradigm or Wishful Thinking?
PFS1 + PFS2 (Brigatinib Phase 1 + Lorlatinib Phase 2)

Brigatinib (Phase 1) (N = 8)
Median PFS = 34.2 m

Total PFS = 39.7 months!!??

Lorlatinib Phase 2
Median PFS = 5.5m

Coming Up Soon…. Challenges

SCENARIO # 5



Justin F. Gainor et al. Cancer Discov 2016;6:1118-1133

G1202R

I1171T

V1180L

L1196M

Lorlatinib

Ceritinib/
Brigatinib/Lorlatinib

Chemo? Other TKI?

Ceritinib/
Brigatinib/Lorlatinib

Genetic diagnosis is needed!!! 
Will the Choice of 1st Line ALKi TKI Impact on Patterns 

of Progression & Mechanism of Resistance?









Efficacy and Updated Safety of Ceritinib 
(450 mg or 600 mg) With Low-Fat Meal vs 
750 mg Fasted in ALK+ Metastatic NSCLC

Authors: Cho BC,1 Obermannova R,2 Bearz A,3 Kim DW,4 Orlov S,5 Borra G,6 Kim SW,7 Postmus P,8

Laurie S,9 Park K,10 Geater SL,11 Bettini A,12 Osborne K,13 Passos VQ,14 Chen Z,14 Dziadziuszko R15

Affiliations: 1Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, Republic of Korea; 2Masaryk Memorial Cancer Institute, Czech 
Republic; 3Centro di Riferimento Oncologico-IRCC, Aviano, Italy; 4Seoul National University Hospital, Seoul, Republic of Korea; 5State Pavlov 
Medical University, St Petersburg, Russia; 6Az. Osp. Univ.Maggiore della Carità, Italy; 7Asan Medical Center, University of Ulsan College of 
Medicine, Seoul, Republic of Korea; 8The Clatterbridge Centre NHS Foundation Trust, Liverpool, United Kingdom; 9Ottawa Hospital Cancer 

Centre, Ottawa, Canada; 10Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Republic of Korea; 11Songklanagarind 
Hospital, Prince of Songkla University, Songkhla, Thailand; 12A.S.S.T. Papa Giovanni XXIII, Italy; 13Novartis Pharma AG, Basel, Switzerland; 

14Novartis Pharmaceuticals Corporation, East Hanover, New Jersey, USA; 15Medical University of Gdansk, Poland
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ASCEND-8: Phase 1, Randomized, Global, Open-label, Parallel Design Study 
(NCT02299505)

Inclusion criteria
• Stage IIIB/IV ALK+ NSCLC
• Treatment-naive* (efficacy analysis) 

or previously treated with ≥ 1 
systemic therapy (PK analysis 
included both)

• ALK+ status was assessed by Ventana 
IHC (treatment-naive) or FDA 
approved FISH (previously treated) 

• WHO PS 0-2
• Neurologically stable brain 

metastases (symptomatic or not) 

R
1:1:1

Ceritinib 450 mg/day with low-fat meal

Ceritinib 600 mg/day with low-fat meal

Ceritinib 750 mg/day under fasted conditions

Ceritinib m
ay be continued until 

unacceptable toxicity, disease 
progression

#,  w
ithdraw

al of consent or 
at the discretion of the investigator

#Patients may continue to receive treatment with ceritinib following disease progression, 
including cases of isolated brain progression if, in the opinion of the investigator, continued 
treatment provides clinical benefit

FISH, florescence in-situ hybridization; IHC, immunohistochemistry; PK, pharmacokinetics; PS, performance status; WHO, World Health Organization

Randomization is stratified by:
-Brain metastases – presence/absence
-Prior treatment (applicable only for PK 
analysis part) – prior  crizotinib/ 
crizotinib naive but treated with other 
systemic therapy/treatment-naive with 
ALK+ by IHC

*Prior adjuvant or neo adjuvant therapy allowed if relapse occurred >12 months after chemotherapy 



DOR and PFS by BIRC AssessmentΔ
DOR Ceritinib 450 mg fed

(N = 32)
Ceritinib 600 mg fed

(N = 30)
Ceritinib 750 mg fasted

(N = 28)

Events, n (%) 6 (18.8) 6 (20.0) 11 (39.3)

Patients censored, n (%)
Ongoing without event or death

26 (81.2)
23 (71.9)

24 (80)
22 (73.3)

17 (60.7)
17 (60.7)

Median duration of response, months 
(95% CI)

Estimated 12-month DOR rate, % (95% CI)

16.4
(7.1-16.4)

74.6 (48.4-88.8)

NE
(6.9-NE)

72.5 (47.6-87.0)

10.4
(7.1-NE)

42.5 (18.1-65.2)

PFS Ceritinib 450 mg fed
(N = 41)

Ceritinib 600 mg fed 
(N = 40)

Ceritinib 750 mg fasted
(N = 40)

Events, n (%) 12 (29.3) 13 (32.5) 17 (42.5)

Patients censored, n (%)
Ongoing without event or death

29 (70.7)
26 (63.4)

27 (67.5)
23 (57.5)

23 (57.5)
21 (52.5)

Median progression-free survival, 
months
(95% CI)

Estimated 15-month PFS rate, % (95% CI)

17.6
(8.5-NE)

66.4  (46.5-80.4)

NE
(8.3-NE)

58.0 (35.9-74.8)

10.9
(6.3-NE)

41.0 (19.6-61.5)

ΔEfficacy-analysis set

better

better



Take home message….
Osimertinib met its primary endpoint PFS over Gefitinib/Erlotinib; OS is immature, 

but promising. 

Osimertinib is approved for 1st Line Therapy for sensitive EGFR mutations.

Osimertinib: very active on CNS metastases & favorable toxicity profile.

ALEX places Alectinib as the optimal first line ALK TKI choice
With CNS metastases
Without CNS metastases; relatively “neuroprotective”; delays emergence resistance mutation

relative to crizotinib
OS is immature
PD on crizotinib is salvagable



Take home message….
Mutational analysis will be necessary for TKI ALK inhibitor selection after PFS1.

Best TKI ALKi sequence is not yet determined.

ASCEND-8 data suggest that ceritinib at dose of 450 mg with food could be a 
potential new treatment regimen for managing GI AEs with similar efficacy as 750 
mg fasted dose in treatment-naïve patients with ALK-rearranged advanced NSCLC.

Brigatinib and Lorlatinib have shown promising PFS1 in crizotinib naive patients. 

How to treat EGFR and ALK mutant patients is a physician’s decision based on
his/her experience; today, there are not correct or wrong choices….

Just More Therapeutic Options for Our Lung Cancer Patients



For any question, email Dr. 
Santos: esantos@brrh.com

Or contact Teri Valls, Meeting 
Planner at:
tvalls@meccinc.com

mailto:esantos@brrh.com
mailto:tvalls@meccinc.com

	Slide Number 1
	�Edgardo S. Santos, M.D., FACP�EGFR & ALK: Where Are We Now?��Relevant financial relationships in the past twelve months by presenter or spouse/partner. � ��Speakers Bureau: Genentech, Pfizer, Novartis, Merck, Celgene, Amgen, AstraZeneca, Lilly, Takeda, Boehringer-Ingelheim   ����The speaker will directly disclosure the use of products for which are not labeled (e.g., off label use) or if the product is still investigational.
	Slide Number 3
	What’s New From ASCO 2017,  �ESMO 2017, WCLC 2017, ELCC 2018?
	EGFR MUTANT TUMORS
	Slide Number 6
	Slide Number 7
	Is There A Controversy? Yes or No
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	So, based on the FLAURA study…..��	      Should the winner take it all?
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	ALK Translocation Present
	Controversy
	Alectinib vs crizotinib in treatment-naïve advanced ALK+ NSCLC: primary results of the global phase III ALEX study (LBA9008)
	Study design
	Primary endpoint: PFS, investigator-assessed
	PFS: analysis by subgroups*
	PFS by baseline CNS metastases status*
	Secondary endpoint: OS
	Summary
	Despite these impressive results….��    There are other Marvel Avengers……��		Brigatinib��		Lorlatinib��		Ceritinib��
	Different Potential Sequence Scenarios of ALK Inhibitors Treatment:
	PFS1 + PFS2 (PROFILE 1014 + ALTA)
	Caution! Post-Crizotinib PFS drop-off from Ph2 to Ph3 
	Phase 1/2 Trial of Brigatinib PFS in ALK+ NSCLC Patients
	PFS1 + PFS2 (PROFILE 1014 + ALTA)
	PFS model of 2G ALK TKI as first-line versus subsequent line of treatment
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	PFS1 + PFS2 + PFS3 (PROFILE1014 + ALTA + Lorlatinib Phase 2) OR�PFS1 + PFS2 (ALEX + Lorlatinib Phase 2)
	A Future Paradigm or Wishful Thinking?�PFS1 + PFS2 (Brigatinib Phase 1 + Lorlatinib Phase 2)
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Take home message….
	Take home message….
	Slide Number 60

