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Traitement des CBNPC mutés EGFR

Therapeutic efficacy
A>B

Benefit, PFS
Toxicity/QoL

PS, age…
Brain metastasis



OS

Therapeutic sequence
C     B > A     B     C

Traitement des CBNPC mutés EGFR

PFS-1…
Resistance 1… PFS-n

Resistance n…



Les CBNPC mutés EGFR 

48 000
CB/an

Données INCa 2016; Leduc C, Ann Oncol 2017, 28:2715

Exon 21
38%

Exon 19
51%

89%, exon 19/21
(n=1837)

Biomarqueurs France

Common (classic) mutation
Rare mutation 
Complex mutation
Co-mutations



Les CBNPC mutés EGFR 

Leduc C, Ann Oncol 2017, 28:2715

CT
TKI (erlotinib, gefitinib)



Les CBNPC mutés EGFR

Heon S, Clin Cancer Res 2010, 16:5873Shin DY, JTO 2014, 9:195; Han G, Oncotarget 2016, 16:56998

EGFR WT EGFR mutated

Shin, Korea, n=176

10.2% 

Shin, Korea, n=138
More female and distant metastasis
27.5%

Han, China, n=126

11.0% 

Han, China, n=108
More female and non smoker
27.0%  

Heon, USA, n=100
19.0%

Baseline Baseline

Han, China, n=126
22.0% 

Han, China, n=108
44.0%

Heon, USA, n=100
35.0%

During progression During progression
± meningitis



Les CBNPC mutés EGFR

Swalduz A, Future Oncol 2019, 15:2139

2012 Regional compliance to reflex EGFR testing and 1st line EGFR-TKI treatment
169 (11,3%) EGFR-driven NSCLC on 1850 advanced NSCLC tested



Benefit, PFS
Toxicity/QoL

ITK, puis chimiothérapie…

Therapeutic efficacy

EGFR-mutation



ITK, puis chimiothérapie…

Recondo G, Nature Rev Clin Oncol 2018, 15:694

TKI-EGFR vs CT

• ORR: 56-85% vs 18-47%

• PFS: 9.2-13.1 vs 4.6-6.9 mo. 

HR: 0.16 to 0.58

• Better QoL and less toxicities

• Cost-effectiveness

• OS: 19.3-34.8 vs 19.5-37.3 mo.

1st generation TKIs

Afatinib



LUX-Lung 3 and 6 brain metastasis efficacy by IRB

Schuler M, JTO 2015, 11:380

ITK, puis chimiothérapie…



ITK, puis chimiothérapie, pour les mutations communes…

Recondo G, Nature Rev Clin Oncol 2018, 15:694

1st generation TKIs

Afatinib

EGFR-mutations

• Only del19 and L858R 

mutations in almost all studies

• Except, IPASS and LUX-Lung 

3 and 6 studies (T790M; L861Q; 

G719X; S768I; Exon 20 ins)

TKI-EGFR vs CT

• ORR: 56-85% vs 18-47%

• PFS: 9.2-13.1 vs 4.6-6.9 mo. 

HR: 0.16 to 0.58

• Better QoL and less toxicities

• Cost-effectiveness

• OS: 19.3-34.8 vs 19.5-37.3 mo.



ITK ou chimiothérapie, pour les mutations rares…

Masood A, Seminars in Oncology Epub September 2019;
1) Yang JC Lancet Oncol 2015,16:830; 2) Shen Y, Lung Cancer 2017,110:56; 3) Cho JH, J Thorac Oncol 2018,13:S344 
4) Heymach J, J Thorac Oncol 2018, WCLC; 5) Neal J, J Thorac Oncol 2018, WCLC

• Afatinib better than CT (1)
• Afatinib better than 1st generation
EGFR TKI (2)
• Osimertiinib efficacy (3)  

• Osimertinib authorization to use 
or CT?  

• Poziotinib (4)
• TAK 788 (5)



Cadranel J, Ann Transl Med 2018, 6:57

Erlotinib=gefitinib, puis CT…



Karachaliou N, Transl Cancer Res 2019, 8:S23; Yang JJ, BJC, 2017, 116:568; Park K, Lancet Oncol 2016,17:577; Wu YL, Lancet 
Oncol 2017, 18:1454; Mok T, J Clin Oncol 2018, 36:2244

Phase III/IIb trials evaluating 1st vs 2nd generation EGFR TKIs in 1st line treatment

• No brain metastasis
• No benefit for Caucasians
• 51% vs 30% grade 3 tox
• Detrimental QoL
• Which place in the context
of osimertinib approval?

•

•

ITK de deuxième vs ITK de première génération, puis CT…



Cadranel J, Ann Transl Med 2018, 6:57; *Reck M, Lancet Respir Med 2019, Epub

CBNPC mutés pour l’EGFR, quelle séquence thérapeutique? 



Adapted from Cadranel J, RMR 2018 cours du GOLF

Comparison of pharmacokinetic characteristics of EGFR-TKI
Characteristics Gefitinib Erlotinib Afatinib
Type 1st generation, 

reversible
1st generation, 

reversible
2nd generation, 

irreversible

Target EGFR wt EGFR wt EGFR/HER2,4,(3) (and T790M)

MDT 800-1000 mg 150 mg 50 mg

Recommended dose 250 mg 150 mg 50 mg

Formulation - 25, 100, 150 mg 20, 30, 40, 50 mg

Biodisponibility 59% 76% 45-70%

Impact of food intake No increased abs. decreased abs.

Effect of gut pH reduced abs. reduced abs. No

Pharmacologic
interaction

CYP CYP P-gp

Smoking effect No Yes No

Liver elimination 96% 90% 85%

≥grade 3 toxicity 21-29% 17-45% 36-49%

Skin toxicity 66-78% 71-80% 88-95%

Diarrhea 39-58% 26-57% 81-89%

Hepatitis 61% 6-41% 20%

Cost and availability

€

CBNPC mutés pour l’EGFR, quelle séquence thérapeutique? 



Benefit, PFS
Toxicity/QoL

ITK, puis rebiopsie à la progression…

Therapeutic efficacy

Type of progression
Resistance mechanisms

Del 19
L858R



Molecular resistance

PD-L1?

Less frequent T790M selection in the CNS
More MET alterations (amplification, HGF expression)

How to detect (T790M) resistance mechanisms? 

Camidge R, Nat Rev Clin Oncol 2014, 11:473; Oxnard GR, J Clin Oncol 2016, 34:3375; Chouaid C, Lung Cancer 2014, 56:170

50% clinical sensitivity
(NGS, PD-L1)

70% clinical sensitivity
(NGS, gromagranine, enolase)

ITK, puis rebiopsie à la progression…



Soria JC, Lancet Oncol 2015, 16:990; Mok T, J Clin Oncol 2017, 35:4025 

IMPRESS Phase III trial placebo controlled trial, 2nd line treatment of EGFR NSCLC
After progression on gefitinib, Cis-Pem/Pem ± Gefitinib, n=265 

PFS OS

Absence d’anomalie moléculaire, CT sans poursuite de l’ITK
15-20%



Reck M, Lancet Respir Med 2019, Epub

IMpower 150 Phase III trial, 1st line treatment of all comers NSCLC
Carboplatin paclitaxel plus becacizumab (BCP) or atezolizumab (ACP) or atezolizumab plus bevacizumab (ABCP)
Subgroup analysis in EGFR driven NSCLC after EGFR-TKI (n=123) 

• Which proportion of 
T790M mutation after
TKI progression? 

Similar frequency of ≥3 grade toxicities, with increased proportion of irAE in ABCP vs ACP arm

PFS

OS

Absence d’anomalie moléculaire, CT±bevacizumab et atezolizumab
15-20%



Characteristics Total (n=67)
Age, years old 56 (27-87)

Female/Male, % 57/43

White/Asian/Others, % 49/42/9

Never smoker/smoker, % 73/27

Histology, %
• ADC/others
• de novo SCLC

85/2
13

Del19/L858R/others, %
de novo T790, %

67/24/12
3

Lee JK, J Clin Oncol 2017, 35:3065; Marcoux N, J Clin Oncol 2018, 18:278; Offin M, JTO Epub May 2019  

Retrospective cohort of Small Cell Lung Carcinoma – post-EGFR TKI and de novo, in EGFR driven NSCLC

≈ 10%

Transformation en CBPC (±T790M), platine plus étoposide



Retrospective cohort of Small Cell Lung Carcinoma – post-EGFR TKI and de novo, in EGFR driven NSCLC

•
•

•
•

OR=54%

OR=50%

(combined with CT)

X

≈ 10%

Transformation en CBPC (±T790M), platine plus étoposide

Jiang SY, Medicine 2016, 95:1; Lee JK, J Clin Oncol 2017, 35:3065; Marcoux N, J Clin Oncol 2018, 18:278



Amplification de MET (±T790M)?

French retrospective cohort of EGFR NSCLC with MET alteration after TKI 
Tested for MET IHC 3+ and/or FISH amplification 

19/36 (53%)
3/9 (30%) T790M+

T790M+ (n=30)

T790M- (n=11)

MET TKI

MET TKI+EGFR-TKI

Baldacci S, Oncotarget 2017, 8:107103; York E, JTO 2017, 12:e86; Kang J, JTO 2017, 13:e50; Deng L, JTO 2018 Epub
September; Karachaliou N, Transl Cancer Res 2019, 8:S23

≈ 5%



Identification de la mutation T790M, osimertinib

Phase I and II trials of osimertinib in T790M resistant EGFR NSCLC after progression on EGFR-TKI

Gonzalez-Larriba, TLCR 2017, 6:S21 

≈ 40-60%



Mok TS, N Engl J Med 2017, 16:376

AURA 3 Phase III trial osimertinib vs platinum pemetrexed, 2nd line treatment of EGFR NSCLC 
All patients with T790M mutation after 1st line EGFR TKI, amendment for osimertinib cross-over

Identification de la mutation T790M, osimertinib
≈ 40-60%

Better QoL and less toxicities



Wu YL, J Clin Oncol 2018, epub July 

AURA 3 Phase III trial osimertinib vs platinum pemetrexed, 2nd line treatment of EGFR NSCLC 
All patients with T790M mutation after 1st line EGFR TKI

Identification de la mutation T790M, osimertinib
≈ 40-60%



Stage IV NSCLC 
(age <75 year/old, PS ≤2, no comorbidity)

EGFR-TKI
gefitinib, erlotinib, afatinib1L

≥2L TKI 
beyond progression

T790M+
osimertinib

T790M-/ADC
platinum doublet
± bevacizumab

SCLC 
(T790M + or -)
ddp etoposide

Common EGFR mutation

Pharmacology? Oligo-progression Diffuse progression
plasma and/or tissue biopsies

Other alteration
TK, trials

PDL1 +
ICI?

increase dose
change TKI 

≈%9

T790M-/ADC
Carbo-placlitaxel
+ beva + atezo

Planchard D, Annales Oncol 2018, 29:192; Planchard D, Annales Oncol 2019, Epub

CBNPC mutés pour l’EGFR, quelle séquence thérapeutique? 



Cadranel J, Ann Transl Med 2018, 6:57; *Reck M, Lancet Respir Med 2019, Epub

TKI 1st generation

TKI 2nd generation

Osimertinib

Chemotherapy

?

CBNPC mutés pour l’EGFR, quelle séquence thérapeutique? 



Benefit, PFS
Toxicity/QoL

Osimertinib ou ITK 1ére génération en 1ère ligne? 

Therapeutic efficacy

Type of progression
Resistance mechanisms

Del 19
L858R



Soria JC, N Engl J Med 2018, 378:113

Osimertinib ou ITK 1ére génération en 1ère ligne? 

FLAURA Phase III 1st line treatment, osimertinib vs gefitinib/erlotinib
Advanced NSCLC, common EGFR mutation, double blind, amendment for osimertinib cross-over



FLAURA Phase III 1st line treatment, osimertinib vs gefitinib/erlotinib
Advanced NSCLC, common EGFR mutation

Soria JC, N Engl J Med 2018, 378:113; Ramalingam S, ESMO 2019

Osimertinib ou ITK 1ére génération en 1ère ligne? 



Ramalingam S, ESMO 2019

Osimertinib ou ITK 1ére génération en 1ère ligne? 

FLAURA Phase III 1st line treatment, osimertinib vs gefitinib/erlotinib
Advanced NSCLC, common EGFR mutation

Overall survival
• What will be the results
with afatinib or dacomitinib



Ramalingam S, ESMO 2019; 1) Jenkins L, JTO 2017, 12:1247; 2) Ramalingam S, AACR 2018; 3) Gray JE, ESMO 2019 

Osimertinib ou ITK 1ére génération en 1ère ligne? 

FLAURA Phase III 1st line treatment, osimertinib vs gefitinib/erlotinib
Advanced NSCLC, common EGFR mutation

Subsequent therapy after progression

• only 31% of pts from SOC arm on 
osimertinib at progression
• while 47 to 74% T790M at progression (2,3) 

Overall survival subgroups analysis

• Del 19 having a 75% likehood to 
develop a T790M mutation (1)
• Is it driven by prevention of T790M 
occurrence in del19 population?



OS

Therapeutic sequence
C     B > A     B     C

Traitement des CBNPC mutés EGFR

Del 19
L858R



Cadranel J, Ann Transl Med 2018, 6:57; *Reck M, Lancet Respir Med 2019, Epub

TKI 1st generation

TKI 2nd generation

Osimertinib

Chemotherapy

38.6 vs 31.8 months

CBNPC mutés pour l’EGFR, quelle séquence thérapeutique? 

?
?



Factor of choice Sequential therapy Osimertinib upfront
Availability and cost Favored Unfavored
Level of proof Many trials/clinical experience FLAURA phase III trial

PFS Unfavored Favored
OS Unfavored Favored
Brain efficacy Unfavored Favored
Tolerance Unfavored Favored
Need tissue/liquid rebiopsy Yes No
Resistance mechanisms Complex Highly complex
Futility of previous TKIs No Yes
Impact on compliance to 
recommandations

Difficult Easier?

CBNPC mutés pour l’EGFR, quelle séquence thérapeutique? 



OS

A new paradigm?

Traitement des CBNPC mutés EGFR

Del 19
L858R Combo?



Traitement des CBNPC mutés EGFR

Decreased oncogenic dependency

TKI A
First generation

Oncogenic 
addiction

Oncogenic dependent mechanisms

TKI B
Second generation 

TKi “n”
Next generation

Resistance
by plasma or tissue biopsy

CNS progression vs oligo vs systemic progression 

Beyond progression
Loco-regional treatment

Chemotherapy
±Bevacizumab

±ICI

Non oncogenic dependent mechanisms

Increased tumor heterogeneity



Ramalingam, AACR 2018

Osimertinib vs erlotinib/gefitinib post progression molecular alterations in pre- and post-TKI plasma specimens
FLAURA trial, NGS Guardiant360 assay (73 genes) 

VS.

Erlotinib/gefitinib (n=129) : T790M≈50% Osimertinib (n=91) : unknown≈50%

T790M predominant mechanism No predominant mechanism
No occurrence of T790M mutation
Complexity of resistance mechanisms
More aggressive disease?

T790M plasma monitoring
More indolent disease
Osimertinib effective in T790M resistance

Traitement des CBNPC mutés EGFR



Mitchison DA, Am J Respir Crit Care Med 2005, 171:699-706; ATS/CDC, Am J Respir Crit Care Med 2003,167:603-662
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1948 Combotherapy to prevent or delay resistance1952

Traitement des CBNPC mutés EGFR



Chong CR Nature Med 2013, 19:1389; Planchard D, Annales Oncol 2018, 29:192; Planchard D, Annales Oncol 2019, Epub

Adaptated therapy to resistance mechanisms vs.            Combotherapy to prevent or delay resistance

Traitement des CBNPC mutés EGFR



Soria JC, N Engl J Med 2018, 378:113; Seto T, Lancet Oncol 2014, 15:1235; Yamamoto N, ASCO Chicago 2018; Saito H, Lancet 
Oncol 2019, Epub; Nakagawa K, Lancet Oncol 2019 Epub October; Ramalingam S, ESMO 2019

Author Population Mutation n Combo TKI OR (%) PFS (mo.) HR [95% CI] OS (mo.) HR [95% CI]

Soria All common 553 Osimertinib E/G 80/76 18.9/10.2 0.46 (0.37-0.57) 38.6/31.8 0.799 (0.64-0.99)

Yamamoto* Asia common 152 E+Beva E 69/63 16.0/9.7 0.54 (0.36-0.79) 47.0/47.4 0.81 (0.53-1.23)

Saito Asia common 224 E+Beva E 81/74 16.9/13.3 0.61 (0.42-0.88) - -

Nakagawa All common 449 E+Ramu E -/- 19.4/12.4 0.59 (0.46-0.76) - -

E: erlotinib; G: gefitinib; A: afatinib; Beva: bevacizumab; Ramu: ramucirumab; CaPm-PM: carboplatin pemetrexed and pemetrexed maintenance in eligible patients;. * 
Phase IIb trial. 

Phase IIb/III trials, 1st-line EGFR-TKI vs EGFR-TKI plus anti-angiogenic combination in EGFR NSCLC 

• Patients fit for anti-angiogenic therapy
• Additional toxicity
• Preserve T790M emergence?

Traitement des CBNPC mutés EGFR



Phase IIb/III trials, 1st-line EGFR-TKI vs EGFR-TKI platinum-pemetrexed doublet in EGFR NSCLC 

Soria JC, N Engl J Med 2018, 378:113; Nakamura A, ASCO Chicago 2018; Noronha V, J Clin Oncol 2019, Epub; Ramalingam S, 
ESMO 2019

Author Population Mutation n Combo TKI OR (%) PFS (mo.) HR [95% CI] OS (mo.) HR [95% CI]

Soria All common 553 Osimertinib E/G 80/76 18.9/10.2 0.46 (0.37-0.57) 38.6/31.8 0.799 (0.64-0.99)

Nakamura Asie common 342 G+CaPm-Pm G 84/68 20.9/11.2 0.49 (0.39-0.63) 52.2/38.8 0.70 (0.52-0.93)

Noronha India common, 
PS0-2

350 G+CaPm-Pm G 75/68 16.0/8.0 0.51 (0.39-66) NR(24mo)-17 0.45 (0.31-0.65)

• Asian and Indian populations
• Additional toxicity of CT+TKI
• Combo first line should be considered

E: erlotinib; G: gefitinib; A: afatinib; Beva: bevacizumab; Ramu: ramucirumab; CaPm-PM: carboplatin pemetrexed and pemetrexed maintenance in eligible patients;. * 
Phase IIb trial. 

Traitement des CBNPC mutés EGFR



Traitement des CBNPC mutés EGFR

Cadranel J, Cours du GOLF 2019



1st gen. 
TKIs

or
Osimertinib

+

Chemotherapy

+

MEK inh
MET inh

Metformine

+
Immunotherapy

+
Anti-EGFR

+

Anti-
angiogenic

Osi?
Afa? Osi? 

Traitement des CBNPC mutés EGFR



n Améliorer l’identification des CBNPC mutés EGFR
n La première ligne de traitement doit comporter un ITK-EGFR
n L’essai FLAURA positionne l’osimertinib en 1ère ligne de 

traitement
¨ Les mécanismes de résistance de l’osimertinib en 1ère ligne doivent 

être mieux connus… biopsies liquides±tissu
n La place de l’association carboplatine, paclitaxel, 

bevacizumab, atezolizumab reste à définir 
n La place des combinaisons thérapeutiques en première doit 

être définie

Traitement des CBNPC mutés EGFR




