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Traitement	de	2ème	ligne	et	au-delà	
des	CBNPC	sans	addic8on	oncogénique	

1.   Le passé : les 3 options historiques du traitement de 2ème ligne 

2.   Le présent : les nouvelles options 
Y a t-il une place pour les inhibiteurs de l'EGFR en l'absence de mutation : 
afatinib dans les carcinomes épidermoïdes 

Inhibition de l'angiogenèse 

La révolution de l'immunothérapie 

3.   Quel algorithme de traitement après la 1ère ligne en 2016 ? 

Cancers épidermoïdes  

Cancers non-épidermoïdes 

Un algorithme très évolutif … 
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Le	passé	:	les	trois	op.ons	

"historiques"	
du	traitement	de	2ème	ligne	

I 
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2000-2014:	The	Only	Three	Available	Op8ons	
in	Post-Pla8num	SeKng	

Docetaxel vs BSC Erlotinib vs placebo 

Shepherd, JCO 2000 ; Hanna, JCO 2004 ; Shepherd, NEJM 2005 

1999 2004 2005 

Pemetrexed vs docetaxel 
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L'efficacité	du	traitement	"historique"	
de	2ème	ligne	est	modeste	

Docetaxel Pemetrexed Erlotinib 

Taux de réponses, % 5.0 – 12.0 7.1 – 11.8 7.9 – 9.0 

Médiane SSP, mois 2.0 – 3.1 2.6 – 2.9 2.2 – 3.6 

Médiane survie, mois 5.7 – 8.0 6.7 – 8.9 6.7 – 7.9 

Survie à 1 an, % 28.7 – 37.0 29.7 – 38.5 31.0 – 35.7 

Shepherd, et al. JCO 2000; Fossella, et al. JCO 2000;  Ramlau, et al. JCO 2006;  Paz-Ares, et al. BJC 2008;   
Kim, et al. Lancet  2008; Krzakowski, et al. JCO 2010; Hanna, et al. JCO 2004, Cullen, et al. Ann Oncol 2008;  
Shepherd, et al. NEJM 2005; Vamvakas, et al. ASCO 2010, Ciuleanu, et al. IASLC Chicago 2010 
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Le	présent	:	les	nouvelles	op.ons	

du	traitement	de	2ème	ligne	et	au-delà	

II 
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Treatment	Op8ons	Post-pla8num	Progression:	
Overview	

 

 
1.  NCCN Clinical Practice Guidelines for Non-Small Cell Lung Cancer, V.4.2016 
2.  Reck M et al. Ann Oncol 2014;25(Suppl 3):27-39 
3.  Sanofi Aventis. Taxotere® (docetaxel) prescribing information. Nov 2014 
4.  Eli Lilly and Company. Alimta® (pemetrexed) prescribing information. Sep 2013 
5.  Astellas Pharma and Genentech. Tarceva® (erlotinib) prescribing information. June 2015 

Progression on or after platinum therapy 

Chemotherapy Antiangiogenics Immune checkpoint 
inhibitors 

Nintedanib7,a  
(+ docetaxel) 

Docetaxel3 Pemetrexed4 Ramucirumab8 
(+ docetaxel) Nivolumab9 

Not suitable for 
squamous NSCLC 

Only approved for 
adenocarcinoma 

If not given 
previously 

If docetaxel  
not given 

previously 

EGFR TKI 

Erlotinib5 

May be 
inferior to 

chemotherapy 
in WT patients 

6.  Boehringer Ingelheim. Giotrif® (afatinib) summary of product characteristics. May 2016 
7.  Boehringer Ingelheim. Vargatef® (nintedanib) summary of product characteristics. March 2015 
8.  Eli Lilly and Company. Cyramza® (ramucirumab) prescribing information. April 2015 
9.  Bristol-Myers Squibb. Opdivo® (nivolumab) prescribing information. April 2016 
10.  Merck & Co., Inc. Keytruda® (pembrolizumab) prescribing information. October 2015 

 

Pembro-
lizumab10,b 

Only approved for 
patients whose 

tumors express PD-L1 

aApproved in EU only; bApproved in US only 

4 

Afatinib6 

Only approved for 
squamous NSCLC 
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Chimiothérapie	vs	EGFR	TKI	en	2ème	ligne	
Méta-analyse	pour	les	EGFR	"sauvage"	

Lee, JAMA 2014 

PFS OS 

PFS 
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BR21	:	erlo8nib	vs	placebo	
Bénéfice	de	survie	en	fonc8on	de	l'histologie	

Erlotinib (n = 246) 

Adénocarcinome 
RO = 13,9% 

Placebo (n =119) Placebo (n = 78) 

Erlotinib (n = 144) 

Carcinome épidermoïde 
RO = 3,8% 

Adénocarcinome: HR=0,7; p = 0,008* 

Carcinome épidermoïde : HR = 0,67; p = 0,0007* 

HR *Log-rank test 0.5 1 

Time (months) Time (months) 

1.00 

0.75 

0.50 

0.25 

0 
0  5  10  15  20  25  30 0  5  10  15  20  25 

1.00 

0.75 

0.50 

0.25 

0 

Shepherd, Tsao, NEJM 2005 
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Afa8nib	:	inhibiteur	irréversible	de	la	famille	ErbB	
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Afatinib 

Afatinib covalently 
bound 

Data on file. Boehringer Ingelheim. 
Li et al. Oncogene. 2008;27:4702.  
Solca et al. J Pharmacol Exp Ther. 2012;343:342.  

Targeting EGFR, HER2, and ErbB4 
enhances the effect on important and 

relevant signaling pathways 

EGFR/ 
HER2 

HER2/ 
ErbB3 

ErbB3/ 
ErbB4 

Gefitinib 
Erlotinib 

Afatinib Afatinib 

Giotrif covalently binds and irreversibly 
blocks EGFR, HER2, and ErbB4 
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LUX-Lung	8	:	afa8nib	vs	erlo8nib	en	2ème	ligne	
de	traitement	des	cancers	épidermoïdes	

n  Critère de jugement principal : survie sans progression 

n  Critères secondaires : survie, réponse, contrôle de la maladie, tolérance, QoL 

Soria, Lancet Oncol 2015 
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LUX-Lung	8:	Afa8nib	vs	Erlo8nib	
in	2nd-Line	Treatment	of	Squamous	Lung	Cancer	

Soria, Lancet Oncol 2015 

Secondary endpoint: 
OS 

ORR: 
4.8 vs 3.0%, p= 0.23 
DCR: 
45.7 vs 36.8%, p= 0.02 

Primary endpoint: PFS Response rate 
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LUX-Lung	8	:	tolérance	

Erlotinib 

Soria, Lancet Oncol 2015 
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Treatment	Op8ons	Post-pla8num	Progression:	
Overview	

 

 
1.  NCCN Clinical Practice Guidelines for Non-Small Cell Lung Cancer, V.4.2016 
2.  Reck M et al. Ann Oncol 2014;25(Suppl 3):27-39 
3.  Sanofi Aventis. Taxotere® (docetaxel) prescribing information. Nov 2014 
4.  Eli Lilly and Company. Alimta® (pemetrexed) prescribing information. Sep 2013 
5.  Astellas Pharma and Genentech. Tarceva® (erlotinib) prescribing information. June 2015 

Progression on or after platinum therapy 

Chemotherapy Antiangiogenics Immune checkpoint 
inhibitors 

Nintedanib7,a  
(+ docetaxel) 

Docetaxel3 Pemetrexed4 Ramucirumab8 
(+ docetaxel) Nivolumab9 

Not suitable for 
squamous NSCLC 

Only approved for 
adenocarcinoma 

If not given 
previously 

If docetaxel  
not given 

previously 

EGFR TKI 

Erlotinib5 

May be 
inferior to 

chemotherapy 
in WT patients 

6.  Boehringer Ingelheim. Giotrif® (afatinib) summary of product characteristics. May 2016 
7.  Boehringer Ingelheim. Vargatef® (nintedanib) summary of product characteristics. March 2015 
8.  Eli Lilly and Company. Cyramza® (ramucirumab) prescribing information. April 2015 
9.  Bristol-Myers Squibb. Opdivo® (nivolumab) prescribing information. April 2016 
10.  Merck & Co., Inc. Keytruda® (pembrolizumab) prescribing information. October 2015 

 

Pembro-
lizumab10,b 

Only approved for 
patients whose 

tumors express PD-L1 

aApproved in EU only; bApproved in US only 

4 

Afatinib6 

Only approved for 
squamous NSCLC 
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How	to	Target	Proangiogenic	Ligands	
and	Their	Receptors	

Stalk 
endothelial 
cell Tip endothelial cell 

Tumour cell Pericyte 

VEGF-A 
PIGF VEGF-B VEGF-E VEGF-C VEGF-D Bv8 EG-VEGF 

Acidic 
FGF 

Basic 
FGF HGF 

NRP1 
Notch Eph8B 

PKR2 PKR1 FGFR1 cMet VEGFR3 

NRP2 

VEGFR2 

NRP1 

PDGFRβ/ β PDGFRα/β PDGFRα/β 

Notch 

Ang1 Ang2 

Tie2 

DLL4 

VEGFR2 

VEGF-A 

DLL4 EphrinB2 

Jubb AM and Harris AL. Lancet Oncol 2010;11:1172-83  PDGF-DD PDGF-BB PDGF-AB PDGF-CC PDGF-AA 

EphrinB2 

FGFR TKI 

PDGFR TKI Bevacizumab 
Aflibercept 

Ramucirumab 

Bevacizumab 
Aflibercept 

VEGFR TKI 
Ramucirumab 

VEGFR1 
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ULTIMATE	Trial	(IFCT	11.03)	

•  Non-squamous	
•  Stage	IV	
•  ≥1	pla$num-based	
chemo		

•  PS	0	or	1	
•  No	major	blood	
vessel	invasion,	or	
cavita$on	

•  No	previous	
taxanes	

Paclitaxel	90	mg2/d1-d8-d15	
+	Bevacizumab	10	mg/kg	d1-d15	

q4w	

Docetaxel	75	mg/m2	D1	
q3w	

2:1	R	

	
Primary	endpoint:	
•  PFS	
	
Secondary	endpoints:	
•  OS	
•  ORR	
•  Tolerance	
•  ORR	if	cross	over	

	N	=	161	

Optional cross-over if PD 

Cortot A, ASCO 2016 
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ULTIMATE	(IFCT	11.03)	

Tous grades Grade 3-4 

Docétaxel 
(n = 55) 

P hebdo B 
(n = 109) p Docétaxel 

(n = 55) 
P hebdo B 
(n = 109) p 

Neutropénie 
fébrile 7,3 % 0,9 % 0,02 7,3 % 0,9 % 0,02 

Neuropathie 27,3 % 49,5 % 0,007 0 8.3 % 0,03 

Saignements 1,8 % 45,0 % < 0,001 0 0,9 % 0,48 

Thrombo-
embolie 0 7,3 % 0,04 0 4,6 % 0,11 

Hypertension 0 20,2 % < 0,001 0 7,3 % 0,04 

Protéinurie 0 20,2 % < 0,001 0 0 NA 

Survie sans progression 

Cortot A, ASCO 2016 
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REVEL	and	LUME	Lung	1:	Studies	Design	

-  Stage IV after 1 
platinum- based chemo 
+/- maintenance 

-  Prior Bev allowed 
-  All histologies  
-  PS 0 or 1 
-  No major blood vessel 

invasion, or cavitation 

Ramucirumab 10 mg/kg  
+ 

Docetaxel 75 mg/m2 q3wks 
N=628 

Placebo  
+ 

Docetaxel 75 mg/m2 q3wks 
N=625 

1:1 

•  ECOG PS 0 vs 1 

•  Gender  

•  Prior maintenance 

•  East-Asia vs. ROW  

Primary endpoint: 
OS 
 
Secondary 
endpoints: 
PFS 
ORR 
Safety 
PROs 

Garon, Lancet 2014; Reck, Lancet Oncol 2014 

R

-  Stage IIIB/IV after 1 
platinum- based 
chemo 

-  Prior Bev allowed 
-  All histologies  
-  PS 0 or 1 
-  No major blood 

vessel invasion, or 
cavitation 

 

Nintedanib 200 mg x2/j, D2-D21 
+ Docetaxel 75 mg/m2 D1 

q3 wks 
N=655 

Placebo x 2/j, D2-D21 
+ Docetaxel 75 mg/m2 D1 

q3 wks 
N=659 

1:1 R 

 
Primary endpoint: 
PFS 
Key secondary 
endpoint: OS 
Secondary 
endpoints: 
ORR 
Tolerance 
QoL 

 

•  ECOG PS 0 vs 1 

•  Brain mets 

•  Prior bevacizumab 

•  Histology 
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Cross-Trials	Comparison	
of	REVEL,	LUME	1	and	ULTIMATE	

Study Primary 
endpoint 

Treatment N Response 
rate 

PFS 
months 

HR for PFS 
95% CI 

OS 
months 

HR for OS 
95% CI 

REVEL OS Doc + Ramucirumab 628 22.9%° 4.5° 0.76  
0.68-0.86 

10.5 0.86 
0.75-0.98 

Doc + Placebo 625 13.6%° 3.0° 9.1 

LUME 1 PFS Doc + Nintedanib 655 4.4%* 3.4* 0.79 
0.68-0.92 

10.1 0.94 
0.83-1.05 

Doc + Placebo 659 3.3%* 2.7* 9.1 

ULTIMATE PFS Paclitaxel + bevacizumab 111 22.5%° 5.4° 0.62 
0.44-0.87 

9.9 1.18 
0.81-1.72 

Docetaxel 55 5.5%° 3.9° 11.4§ 

Garon, Lancet 2014; Reck, Lancet Oncol 2014 
Cortot, ASCO 2016 

Doc: docetaxel. °: investigator assessed. *: central review; §: cross over for 38% of pts in docetaxel arm 
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LUME-1	Trial	of	Nintedanib	in	Second	Line:	
Overall	Survival	

 
Reck M et al. Lancet Oncol 2014;15:143-55 
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HR 0.94; 95% CI: 0.83-1.05; p=.2720 
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Number at risk 
Nintedanib 
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Nintedanib + docetaxel 

Placebo + docetaxel 

32 

34 
28 

Survival Time (Months) 

OS in the Overall Population 

Median  
Nin + DOC 10.1  
PL + DOC  9.1 

Median  
Nin + DOC 12.6  
PL + DOC  10.3 
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0 

REVEL	Trial	of	Ramucirumab:		
OS	by	Histology	

157 
171 RAM + DOC 

PL + DOC 
Number at risk 

124 
132 103 

99 78 
75 49 

48 31 
31 23 

20 16 
14 6 

8 2 
5 1 

4 1 
0 0 

0 

Squamous OS 

Stratified HR (95% CI) = 0.88 (0.69-1.13) 

RAM + DOC 
PL + DOC 
RAM + DOC 

9.5 (8.0-10.8) 
8.2 (6.3-9.4) 

21.7% 
19.9% 

Median (95% CI) 
Censoring 

Rate 

vs. PL + DOC 

RAM + DOC 
PL + DOC 

100 

80 

60 

O
S 

(%
) 

40 

20 

Survival Time (Months) 
0 

465 
447 RAM + DOC 

PL + DOC 
Number at risk 

401 
362 311 

282 251 
226 182 

144 125 
94 80 

64 54 
40 39 

27 21 
18 10 

5 1 
0 0 

0 
Pérol M et al. J Clin Oncol 2014;32(Suppl 5):abstract LBA8006^ 
Garon EB et al. Lancet 2014;384:665-73 

Nonsquamous OS 

Stratified HR (95% CI) = 0.83 (0.71-0.97) 
RAM + DOC 
PL + DOC 11.1 (9.9-12.3) 

9.7 (8.5-10.6) 35.5% 
29.3% 

Median (95% CI) Censoring 
Rate 

RAM + DOC vs. PL + DOC 
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Angiogenesis	Inhibi8on	in	Pa8ents	
Refractory	to	First-Line	Therapy	

Mellemgaard A, et al. Eur J Cancer. 2013;49(suppl. 2):Abstract 3409 and oral presentation; Reck, ASCO 2016 

LUME-LUNG 1 Trial 

REVEL 
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Treatment	Op8ons	Post-pla8num	Progression:	
Overview	

 

 
1.  NCCN Clinical Practice Guidelines for Non-Small Cell Lung Cancer, V.4.2016 
2.  Reck M et al. Ann Oncol 2014;25(Suppl 3):27-39 
3.  Sanofi Aventis. Taxotere® (docetaxel) prescribing information. Nov 2014 
4.  Eli Lilly and Company. Alimta® (pemetrexed) prescribing information. Sep 2013 
5.  Astellas Pharma and Genentech. Tarceva® (erlotinib) prescribing information. June 2015 

Progression on or after platinum therapy 

Chemotherapy Antiangiogenics Immune checkpoint 
inhibitors 

Nintedanib7,a  
(+ docetaxel) 

Docetaxel3 Pemetrexed4 Ramucirumab8 
(+ docetaxel) Nivolumab9 

Not suitable for 
squamous NSCLC 

Only approved for 
adenocarcinoma 

If not given 
previously 

If docetaxel  
not given 

previously 

EGFR TKI 

Erlotinib5 

May be 
inferior to 

chemotherapy 
in WT patients 

6.  Boehringer Ingelheim. Giotrif® (afatinib) summary of product characteristics. May 2016 
7.  Boehringer Ingelheim. Vargatef® (nintedanib) summary of product characteristics. March 2015 
8.  Eli Lilly and Company. Cyramza® (ramucirumab) prescribing information. April 2015 
9.  Bristol-Myers Squibb. Opdivo® (nivolumab) prescribing information. April 2016 
10.  Merck & Co., Inc. Keytruda® (pembrolizumab) prescribing information. October 2015 

 

Pembro-
lizumab10,b 

Only approved for 
patients whose 

tumors express PD-L1 

aApproved in EU only; bApproved in US only 

4 

Afatinib6 

Only approved for 
squamous NSCLC 
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Checkmate	017	
Nivolumab	
vs	docetaxel	

N=272	
	

Squamous	

	
CheckMate	057	

Nivolumab	
vs	docetaxel	

N=582	
	

Non-Squamous	

	
Poplar	

Atezolizumab	
vs	docetaxel	

N=287	
	

All	histologies	

	
Keynote	010	
Pembrolizumab	
vs	docetaxel	
N=1034	

	
All	histologies,	PDL1≥1%	

Histology	 Squamous:	100%	 Non-Squamous:	100%	 Squamous:	34%	
Non-Squamous:	66%	

Squamous:	21%	
Non-Squamous:	70%	

OS	
and	PFS	
	
(HR	vs	
docetaxel)	

Nivolumab	 Docetaxel	 Nivolumab	 Docetaxel	 Atezolizum.	 Docetaxel	 Pembro	2	 Pembro	10	 Docetaxel	

ORR	 20%	 9%	 20%	 9%	 19%	 12%	 18%	 18%	 9%	

G3-≥4	AEs	 8%	 56%	 10%	 54%	 12%	 40%	 13%	 16%	 35%	

HR 0.73 

HR 0.92 

HR 0.69 

HR 0.92 

HR 0.71 

HR 0.61 

HR 0.88 
HR 0.79 

HR 0.62 

HR 0.62 

Brahmer, NEJM 2015; Borghaei, NEJM 2015; Fehrenbacher, Lancet 2016; Smith, ASCO 2016; Herbst, Lancet 2015 

Données non enregistrées 



GOLF 2016, Lyon, 20.09.2016 

Comparaison	des	effets	secondaires	
des	an8-CTLA4	et	des	an8-PD1/PD-L1	

Michot,	EJC	2016	
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Nivolumab	Phase	III	Trial	Checkmate	017	in	2nd	Line	of	SqCC 

Nivolumab (n = 135) Docétaxel  (n = 137) 

Âge médian (ans) 62 64 

Homme (%) 82 71 

ECOG PS 0/1 (%) 20/79 27/73 

Métastases cérébrales (%) 7 6 

Brahmer, NEJM 2015 
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OS 
Nivolumab 

(n=292) 
Docetaxel 

(n=290) 

ORR, % 19 12 

Median, months 2.3 4.2 

HR 0.92; 95% CI 0.77-1.11; p=0.3932 

ORR and PFS 
Nivolumab 

(n=292) 
Docetaxel 

(n=290) 

Median, months 12.2 9.4 

18-month OS, % 39 23 

HR 0.73; 95%CI 0.59-0.89; p=0.0015 

Paz-Ares L et al. J Clin Oncol 2015;33(suppl):abstr LBA109;  
Borghaei H et al. N Engl J Med 2015;373:1627-39 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 

0 

Progression-free survival 

P
ro

gr
es

si
on

-fr
ee

 s
ur

vi
va

l  
(%

 o
f p

at
ie

nt
s)

 

0 3 6 9 12 15 18 21 24 27 
Months 

292 
290 

128 
156 

82 
87 

58 
38 

46 
18 

35 
6 

17 
2 

7 
1 

2 
1 

0 
0 

No. at risk 
Nivolumab 
Docetaxel 

Nivolumab 
Docetaxel 

19 

8

Overall survival 

292 
290 

233 
244 

195 
194 

171 
150 

148 
111 

128 
89 

107 
61 

55 
23 

27 
6 

0 
0 

No. at risk 
Nivolumab 
Docetaxel 

4 
4 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 

0 
O

ve
ra

ll 
su

rv
iv

al
 (%

) 

0 3 6 9 12 15 18 21 24 30 
Months 

Nivolumab 

Docetaxel 
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27 

Phase	III	CheckMate	057:	Nivolumab	vs	Docetaxel	in	
Second-Line	Treatment	of	Adenocarcinoma	
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Peut-on	sélec8onner	sur	les	facteurs	cliniques	?	
Checkmate	057	

Borghaei, NEJM 2015 
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Absence	de	bénéfice	des	an8-PD1/docétaxel	
en	présence	d'une	muta8on	EGFR	

PFS  
(Checkmate 057) 

OS 
Non-épidermoïde 
Checkmate 057 

OS 
PD-L1>1% 
Keynote 010 

Borghaei, NEJM 2015, Herbst, Lancet 2016 
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Complexité	de	l'évalua8on	de	l'expression	de	PD-L1	
en	tant	que	biomarqueur	prédic8f	

PD-L1	

Adapté	d'après	Mar8n	Reck,	ESMO	Asia	2015	
McLaughlin,	JAMA	Oncol	2015	

•  Différents	épitopes	et	an$corps	
•  Différentes	plateformes	
•  Différents	cut-offs	
•  Reproduc$bilité	inter-observateurs	?	

Test utilisé  

•  Hétérogénéité	intra-tumorale	
•  Dynamique	d'expression	(IFN,	traitement)	
•  Cellules	tumorales	vs	cellules	immunes	
•  Expression	membranaire	vs	cytoplasmique	

Biologie de PD-L1 

•  Tumeur	primi$ve	vs	métastase	
•  Biopsie	archivée	vs	biopsie	pré-traitement	
•  Ancienneté	du	prélèvement	
•  Représenta$vité	de	la	biopsie	

Echantillon tissulaire 
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Agent Assay Analysis Definition of positivity PD-L1 expression 
Nivolumab 
IgG4 
(anti-PD-1) 1-4  
 

Dako automated 
IHC assay  
(5H1) 
Analytically 
validated 

•  Archival FFPE • 1% and 5% cut-off among  
>100 evaluable tumour cells 

•  56%: 1% cut-off 
•  49%: 5% cut-off 
•  44%: <1% 
 

Pembrolizumab 
IgG4  
(anti-PD-1)5,6 

Dako automated 
IHC assay  
(22C3) 

•  New tumour biopsy 
within 60 days prior 
to first dose of 
pembrolizumab 

•  Tumour dependent: 
- NSCLC 

PD-L1 (+): Strong  
(≥50%) and weak 
staining (1–49%) 
PD-L1 (–): no staining 

•  ~25%: ≥50% staining 
•  ~45–70%: ≥1% 

staining 
•   ~30–55%: <1% 

Atezolizumab 
IgG1 
(anti-PD-L1)7,8,9 

 

Ventana 
automated 
clinical research 
IHC assay 
(SP 142)  

•  Archival or fresh 
FFPE 

•  Tumor cells and 
immune cells 

•  PD-L1 (+):  
IHC 3 (≥10%), 
IHC 2,3 (≥5%), 
IHC 1,2,3 (≥1%) 

•  PD-L1 (–): 
IHC 0 (<1%) 

•  11%: IHC 3  
•  25%: IHC 2 and 3 
•  49%: IHC 1/2/3 
•  45%: IHC 0 

Durvalumab 
IgG1 
(anti-PD-L1)10, 11 

 

Ventana IHC 
Automated Assay 
(SP 263) 

•  Archival FFPE •  ≥ 25% positive tumor cells •  53% PDL1+ 
•  47% PDL1 - 

PD-L1	Expression	Analysis	

1. Antonia S, et al. Poster presented at WCLC 2013 (Abstract P2.11-035); 2. Brahmer J, et al. Poster 293 presented at ASCO 2014 (Abstract 8112);  
3. Gettinger S, et al. Poster presented at ASCO 2014 (Abstract 8024); 4. Topalian S, et al. N Engl J Med. 2012;366:2443–2454; 5. Garon E, et al. Poster presented 
at ASCO 2014 (Abstract 8020); 6. Gandhi L, et al. Oral presentation at AACR 2014 (Abstract CT105); 7. Soria J, et al. Oral presentation at ECC 2013 (Abstract 
3408); 8. Rizvi N, et al. Poster presented at ASCO 2014 (Abstract TPS 8123); 9. Soria J, et al. Poster presented at ESMO 2014 (Abstract 1322P); 10. Brahmer J, 
et al. Poster presented at ASCO 2014 (Abstract 8021), 11. Rizvi, ASCO 2015.  

Adapted from Paz-Ares, ESMO 2014  
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Checkmate	017	
Nivolumab	
vs	docetaxel	

N=272	
Brahmer,	NEJM	2015	

Squamous	

	
CheckMate	057	

Nivolumab	
vs	docetaxel	

N=582	
Borghaei,	NEJM	2015	
Non-Squamous	

	
Poplar	

Atezolizumab	
vs	docetaxel	

N=287	
Smith,	ASCO	2016	
All	histologies	

	
Keynote	010	
Pembrolizumab	
vs	docetaxel	
N=1034	

Herbst,	Lancet	2015	
All	histologies,	PDL1≥1%	

Histology	 Squamous:	100%	 Non-Squamous:	100%	 Squamous:	34%	
Non-Squamous:	66%	

Squamous:	21%	
Non-Squamous:	70%	

OS	
and	PFS	
	
(HR	vs	
docetaxel)	

Nivolumab	 Docetaxel	 Nivolumab	 Docetaxel	 Atezolizum.	 Docetaxel	 Pembro	2	 Pembro	10	 Docetaxel	

ORR	 20%	 9%	 20%	 9%	 19%	 12%	 18%	 18%	 9%	

G3-≥4	AEs	 8%	 56%	 10%	 54%	 12%	 40%	 13%	 16%	 35%	

OS	by	
PDL1	
status	

HR 0.73 

HR 0.92 

HR 0.69 

HR 0.92 

HR 0.71 

HR 0.61 

HR 0.88 
HR 0.79 

HR 0.62 

HR 0.62 

Not  approved in NSCLC 
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Nivo 
Doc 

Nivo 
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Symbols represent censored observations. 

Checkmate	057:	OS	by	PD-L1	Expression	

mOS 
(mo) 

Nivo 10.4 

Doc 10.1 

mOS 
(mo) 

Nivo 17.2 

Doc 9.0 

mOS 
(mo) 

Nivo 9.9 

Doc 10.3 

mOS 
(mo) 

Nivo 19.4 

Doc 8.0 

Time (months) 

≥5% PD-L1 expression level 

<5% PD-L1 expression level 

mOS 
(mo) 

Nivo 18.2 
Doc 8.1 

mOS 
(mo) 

Nivo 9.7 
Doc 10.1 

≥1% PD-L1 expression level 

HR (95% CI) = 0.59 (0.43, 0.82) 

Time (months) 

<1% PD-L1 expression level 

O
S 

(%
) 

HR (95% CI) = 0.90 (0.66, 1.24) 

HR (95% CI) = 0.43 (0.30, 0.63) 

HR (95% CI) = 1.01 (0.77, 1.34) 

O
S 

(%
) 

Time (months) 

Time (months) 

≥10% PD-L1 expression level 

<10% PD-L1 expression level 

HR (95% CI) = 0.40 (0.26, 0.59) 

HR (95% CI) = 1.00 (0.76, 1.31) 

24 21 18 15 12 9630 27 
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Paz-Ares, ASCO 2015 

PD-L1 = 7% 

Données non enregistrées 
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Nivolumab	vs	docetaxel	dans	les	adénocarcinomes	
Impact	de	l'expression	de	PDL1	sur	le	bénéfice	de	survie	

Niveau	d'expression	PDL1	
(%	cellules	tumorales	exprimant	PDL1	–	Dako	28.8)	

HR	non	stra8fié	(IC	95%)	
Nivolumab	vs	docetaxel	

(survie	globale)	

<	1%	 0.90	(0.66,	1.24)	

≥	1%	 0.59	(0.43,	0.82)	

≥	1%	et	<	10%	 1.33	(0.79,	2.24)	

≥	10%	et	<	50%	 0.61	(0.30,	1.23)	

>	50%	 0.32	(0.20,	0.53)	

RCP Opdivo® 
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Prise	en	compte	de	l'existence	
d'une	réponse	immunitaire	an8-tumorale	

P. Schmid et al., ECC 2015, Abstr 3017 
Fehrenbacher, Lancet 2016  Données non enregistrées 
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Quel	algorithme	thérapeu.que	
après	la	1ère	ligne	en	2016	?	

IV 
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Les	essais	de	phase	III	en	seconde	ligne	
Survie	à	18	mois	
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* : adénocarcinomes seulement 
D : docetaxel; A : afatinib ; E : erlotinib 

* 

Epidermoïdes Non-épidermoïdes 

%	 %	

Données non enregistrées 
Brahmer, NEJM 2015; Reck, Lancet Oncol 2014; Garon, Lancet 2014; 
Soria, Lancet Oncol 2015; Borghaei H et al. N Engl J Med 2015;373:1627-39 
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Decision-Making	Factors	

v  Age	
v  Gender	
v  Ethnicity	
v  ECOG	PS	
v  Comorbidi8es		

v  CI	to	immune	CP	
inhibitors	

v  Smoking	status		

Pa8ent		
characteris8cs	

v  Prior	treatments	
received		

v  Response	to	1st	
line	

v  Specific	toxicity	
considera8ons	

v  Cor8costeroids	
v  Doctor	/	pa8ent	

preference	
v  Cost		

Treatment	
considera8ons	

v  Histology	
v  Muta8onal		status	

v  Metastases	

v  Brain	metastases	

v  Eligibility	to	an8-
angiogenic	agents	

v  PDL1	expression	
(standardiza8on	?)	

Disease	
characteris8cs	
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Taux	de	réponses	en	cas	de	CBNPC	
n'exprimant	pas	PD-L1	

Anticorps Histologie Test Définition
PD-L1 - 

Taux de 
réponses 

Nivolumab (Checkmate 017) Epidermoïdes Dako 28.8 <1% 17% 

Nivolumab (Checkmate 057) Non-épidermoïdes Dako 28.8 <1% 9% 

Atezolizumab (Poplar) Toutes histologies Ventana SP142 TC0 + IC0 7.8% 

Durvalumab (phase I) Toutes histologies Ventana SP263 <25% 5% 

Pembrolizumab (phase I) Toutes histologies Dako 22C3 <1% 8.1% 

Avelumab (phase Ib) Toutes histologies Non précisé <1% 10% 

Brahmer, NEJM 2015; Borghaei H et al. N Engl J Med 2015;373:1627-39; Fehrenbacher; Lancet 2016; 
Garon,  NEJM 2015; Rebelatto, ASCO 2015; Herbst, Lancet 2015 
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Environ la moitié 
des patients voit leur 
maladie progresser 
à la 1ère évaluation tumorale 
contre un tiers sous docétaxel 

Nivolumab	versus	docétaxel	en	2ème	ligne	
Réponse	et	survie	sans	progression	
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No. at risk 
Nivolumab 
Docetaxel 

Nivolumab 
Docetaxel 

19 

8 

Epidermoïdes Non épidermoïdes 

45% des patients voient leur 
maladie progresser 
à la 1ère évaluation tumorale 
sous nivolumab 
et sous docétaxel 

Brahmer J et al., N Engl J Med 2015 ; Borghaei H et al. , N Engl J Med  2015 

Checkmate	017	
Epidermoïdes	

Checkmate	057	
Non-épidermoïdes	

Traitement	
systémique	post-
nivolumab,	%	pts	

36%	 42%	
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Nivolumab	versus	Docetaxel	in	2nd	Line	Non-Sq	NSCLC	in	PD-L1<10%	pa8ents	
Atezolizumab	versus	Docetaxel	in	2nd	Line	NSCLC	in	TC0	and	IC0	pa8ents	
Risk	of	Early	Death		

Borghaei H et al. , N Engl J Med  2015; Smith, ASCO 2016 

Checkmate 057 (nivolumab) 
Non-squamous NSCLC 

<10% PD-L1 level 
Poplar (atezolizumab) 
NSCLC, all histologies 

PD-L1: TC0 and IC0 
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Keynote	010:	Pembrolizumab	vs.	Docetaxel	
Overall	Survival	(PD-L1>1%,	Dako	22C3	Assay)	

PDL1 ≥ 50% PDL1 ≥ 1% 

Pembro	2	mg/kg	vs	docetaxel:	HR	0.54	(0.38,	0.77)	

Pembro	10	mg/kg	vs	docetaxel:	HR	0.50	(0.36,	0.70)	

Pembro	2	mg/kg	vs	docetaxel:	HR	0.71	(0.58,	0.88)	

Pembro	10	mg/kg	vs	docetaxel:	HR	0.61	(0.49,	0.75)	

Herbst, Lancet 2015 
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Doit-on	sélec8onner	les	pa8ents	pour	un	
traitement	par	an8-PD1/PD-L1	en	2ème	ligne	?	

n  Problématique de l'extrapolation des résultats des essais cliniques à la 
pratique quotidienne  

Ø  "screenfailure" = 45 à 50% dans les essais de phase III 

Ø  Sélection d'une population de patients à maladie relativement stable (délai du 
screening = 28 jours), PS 0-1, sans métastase cérébrale … 

n  Carcinomes épidermoïdes  

Ø  nivolumab = standard de traitement sauf contre-indication à l'immunothérapie 

Ø  ou pembrolizumab si PD-L1≥ 1% 
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Doit-on	sélec8onner	les	pa8ents	pour	un	
traitement	par	an8-PD1/PD-L1	en	2ème	ligne	?	

n  Carcinomes non-épidermoïdes  

l'option anti-PD1/PD-L1 peut être délétère chez certains patients 
Ø  non-rattrapage par traitement ultérieur chez > 50% patients 

Ø  options thérapeutiques alternatives en 2ème ligne, à plus haute probabilité 
d'efficacité  (contrôle) chez certains patients 

Ø  impact sur la séquence thérapeutique : activité des anti-PD1/PD-L1 indépendante 
de la ligne de traitement 

Sélection des patients ? 
Ø  impact négatif de l'absence de tabagisme ou d'une mutation EGFR 

Ø  nécessité d'une standardisation pour l'expression de PDL1 

Ø  corrélation niveau d'expression de PD-L1 - amplitude du bénéfice de survie 

Ø  valeur prédictive négative  imparfaite : possibilité de réponses si PDL1 <1% mais 
risque de décès précoce plus élevé 
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Wild-type	EGFR	and	no	ALK	rearrangement	

Squamous	Carcinoma	Non-squamous	Carcinoma	

Co-morbidi8es,	CI	to	immunotherapy,	cor8costeroids	
Eligibility	to	an8-angiogenic	agents	

Docetaxel	+	nintedanib	
Docetaxel	+	ramucirumab	
Docetaxel	or	pemetrexed	

if	CI	to	an$-angiogenic	agent	

Nivolumab		
or	pembrolizumab	

(PDL1≥1%)	
if	no	CI	to	immune	

checkpoints	inhibitors	

Nivolumab		
or	pembrolizumab	(PDL1≥1%)	2n

d 	l
in
e	

3r
d 	l
in
e	

De
ci
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2016:	Proposal	for	Treatment	Algorithm	

Docetaxel	±	ramucirumab	
Erlo$nib	or	afa$nib	

Consider	rebiopsy:	EGFR	and	ALK	status	if	unknown,	PDL1	expression		

Disease	progression	auer	pla8num-based	doublet	

CI	to	immune	CP	inhibitors	
And/or	rapid	disease	progression	

And/or	no	PD-L1	expression	

PD-L1	+	(cut-off?)	
No	CI	to	immune	CP	inhibitors	

Docetaxel	+	nintedanib	
Docetaxel	+	ramucirumab	
Docetaxel	or	pemetrexed	

if	CI	to	an$-angiogenic	agent	

Erlo$nib	
Nivolumab	if	no	CI	to	CP	inhibitor		
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Wild-type	EGFR	and	no	ALK	rearrangement	

Squamous	Carcinoma	Non-squamous	Carcinoma	

Co-morbidi8es,	CI	to	immunotherapy,	cor8costeroids	
Eligibility	to	an8-angiogenic	agents	

Docetaxel	or	pemetrexed	

Nivolumab		
or	pembrolizumab	

(PDL1≥1%)	
if	no	CI	to	immune	

checkpoints	inhibitors	

Nivolumab		
or	pembrolizumab	(PDL1≥1%)	2n

d 	l
in
e	

3r
d 	l
in
e	
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-m
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g	
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2016:	Proposal	for	Treatment	Algorithm	in	France	

Docetaxel	
Erlo$nib	or	afa$nib	

Consider	rebiopsy:	EGFR	and	ALK	status	if	unknown,	PDL1	expression		

Disease	progression	auer	pla8num-based	doublet	

CI	to	immune	CP	inhibitors	
And/or	rapid	disease	progression	

And/or	no	PD-L1	expression	

PD-L1	+	(cut-off?)	
No	CI	to	immune	CP	inhibitors	

Docetaxel	or	pemetrexed	Erlo$nib	
Nivolumab	if	no	CI	to	CP	inhibitor		
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Un	algorithme	très	évolu8f	…	

Un environnement scientifique et réglementaire très mouvant …  
La sélection d'un traitement de 2ème ligne va dépendre 

n  des conditions de mise sur le marché des anti-PD1/PD-L1 

n  de l'évolution de la connaissance des facteurs prédictifs 

essai de phase III OAK atezolizumab vs docetaxel stratifié sur le statut PD-L1 

n  et surtout de l'évolution de la 1ère ligne …  

immunothérapie par anti-PD1/PD-L1 en monothérapie pour les tumeurs 
exprimant "fortement" PD-L1 

place future des combinaisons [chimiothérapie + immunothérapie] ou [anti-
CTLA4 + anti-PD1/PD-L1] 
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Développement	en	monothérapie	de	1ère	ligne		
Essais	de	phase	III	

Agent Etude Indication Comparateur N Endpoint 

Nivolumab CA209-026 CBNPC, PDL1 + (≥1%) Doublet platine 495 PFS PDL1 (≥5%) 

Pembrolizumab 024 CBNPC, PD-L1++ (≥50%) Doublet platine  300 PFS 

Pembrolizumab 042 CBNPC, PD-L1++ (≥1%) Doublet platine 1240 OS 

MPDL3280A GO29431 Non-épidermoïdes, PDL1++/+++ CisP-pemetrexed 400 PFS 

Epidermoïdes, PDL1++/+++ CisP/Cb-gemcitabine 400 PFS 

16 juin 2016 

5 August 2016 

BMS announced today that CheckMate -026 did not meet its primary endpoint of progression-
free survival in patients with previously untreated advanced non-small cell lung cancer 

(NSCLC) whose tumors expressed PD-L1 at = 5%  



GOLF 2016, Lyon, 20.09.2016 

First-Line	Treatment	of	Advanced	NSCLC	
Present	and	Future	…	

31	 33	

47	
39	

30	

0	

57	 57	

100	
86	

5,7	 5,6	 8,1	
3,9	 4,7	 2,4	

8,1	 10,6	 13,6	

0					

20					

40					

60					

80					

100					

Cis-G-Neci	Cb-Pac-Bev	Ipi	1	q12w	
-	Nivo	3	
q2w	

Ipi	1	q6w	-	
Nivo	3	q2w	

Ipi	1	q12w	
-	Nivo	3	
q2w	

PDL1<1%	

Ipi	1	q6w	-	
Nivo	3	q2w	
PDL1<1%	

Ipi	1	q12w	
-	Nivo	3	
q2w	

PDL1≥1%	

Ipi	1	q6w	-	
Nivo	3	q2w	
PDL1≥1%	

Ipi	1	q12w	
-	Nivo	3	
q2w	

PDL1≥50%	

Ipi	1	q6w	-	
Nivo	3	q2w	
PDL1≥50%	

ORR,	%	

PFS,	mos	

%	

Thatcher, Lancet Oncol 2015; Patel, JCO 2013; Hellman, ASCO 2016 Données non enregistrées 

All	pa$ents	 PD-L1	<	1%	 PD-L1	≥	1%	 PD-L1	≥	50%	

Ipilimumab + nivolumab Chemotherapy 
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Keynote	021:	PFS	and	OS	

Gadgeel S. et al. - ASCO® 2016 – Abs.#9016 

ORR = 52%  ORR = 48%  ORR = 71%  

Données non enregistrées 

Carbo-paclitaxel + pembro Carbo-paclitaxel -bev+ pembro Carbo-pemetrexed +  pembro 
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ESMO	2016	
Session	présiden8elle,	9/10/2016	

n  OAK : atezolizumab vs docetaxel en 2ème ou 3ème ligne avec 
stratification sur statut PD-L1 

n  Keynote 024 : pembrolizumab vs chimiothérapie de 1ère ligne 
(PD-L1 ≥ 50%) 

n  Checkmate 026 : nivolumab vs chimiothérapie de 1ère ligne 
(PD-L1 ≥ 5%) 

n  Keynote 021, part II Cohort G : carboplatine-pemetrexed ± 
pembrolizumab (phase IIR) 
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Carcinome épidermoïde  Carcinome non-épidermoïde 

EGFR Mut+ EGFR sauvage, ALK – 
PDL1 -/+ 

ALK + 

PS 0-1 PS 2 ou > 75 ans PS 0-1 PS 2 
ou > 75 ans 

Co-morbidités 
Eligibilité bevacizumab ou immunothérapie 

Co-morbidités 
Eligibilité immunothérapie 

Gefitinib 
Erlotinib 
Afatinib 

± bevacizumab 

Gefitinib 
Erlotinib 
Afatinib 

± bevacizumab 

Doublet à 
base de 
platine 

± 
bevacizumab 

Doublet à 
base de 

carboplatine 
ou 

monothérapie 
± 

bevacizumab 

Doublet 
à base 

de 
platine 
sauf 
pem. 

Doublet 
/carbopl. 

ou 
monottt 

sauf 
pem. 

Bevacizumab 
Pemetrexed 

Bevacizumab 
si utilisé en 
induction 
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Crizotinib 
ou 

Alectinib 

Crizotinib 
ou 

Alectinib 

Tout PS Tout PS 

Anti-PD1/
PDL1  

PS 0-1 PS 0-1 

Anti-
PD1/ 
PDL1  

è 2017-2018 

Recherche biomarqueurs + expression PDL1 Expression PDL1 

EGFR sauvage, ALK – 
PDL1 ++/+++ PDL1 -/+ PDL1 ++/+

++ 

2è
m

e  L
 

 
T790M + 

Osimertinib 
 

T790M – 
Chimiothérapie 

 

Céritinib 
ou 

Alectinib 

Chimioth. 
Combo ? 

PDL1 – vs PDL1 + 
Nivolumab/Atezolizumab 
Pembrolizumab si PDL1+ 

Docetaxel ± anti-angiogénique 

Chimioth 
Combo ? 

PDL1 – vs PDL1 + 
Nivo/Atezolizumab 

Pembrolizumab (PDL1+) 
Docetaxel ± anti-

angiogénique 
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