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And a special focus  
on pokemons 
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ü Median OS advanced NSCLC = 13 months 

ü First cause of brain mets 
 - 10 - 18% at the time of diagnosis, 40% in total 

ü Median OS advanced NSCLC + brain mets = 4 - 16 months 
 

 

 

Brain mets in lung Cancer 

Vallières E et al. J Thorac Oncol 2009; 4:1049-1059; Gaspar LE. Expert Rev Anticancer Ther 2002; 4:259-270 
Chaubet-Houdu M. Bull Cancer 2013; 100:95-98; Peters – Cancer Treat Reviews 2016 



GUSTAVE ROUSSY THÈME DU DIAPORAMA 

ü Median OS advanced NSCLC = 13 months 

ü First cause of brain mets 
 - 10 - 18% at the time of diagnosis, 40% in total 

ü Median OS advanced NSCLC + brain mets = 4 - 16 months 
 

 

 

Brain mets in lung Cancer 

Vallières E et al. J Thorac Oncol 2009; 4:1049-1059; Gaspar LE. Expert Rev Anticancer Ther 2002; 4:259-270 
Chaubet-Houdu M. Bull Cancer 2013; 100:95-98; Peters – Cancer Treat Reviews 2016 

Quality	of	Life	



GUSTAVE ROUSSY THÈME DU DIAPORAMA 

OS in brain mets patients 

P.A. Bradbury et col. ASCO 2009 Abs 8075 
M.J.Edelman et col. ASCO 2009 Abs 8076  

§ Canadian	cohort	
§ 3	RCT	(BR.18,	BR.21,	BR.24)	
§ N=131(BM+)/1218(BM-)	

BM	Present	(Median	OS	=	7.7	mo	[95%	CI=6.7,9.3])	
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Overall	Survival	(Month)	
6	 18	 30	 42	 54	 60	 78	

Control	(130	deaths)	
Median	survival	:	3.5	years	

P=0.03	

BM	Absent	(Median	OS	=	8.6	mo	[95%	CI=7.9,9.5])	

HR	1.05,	95%CI	0.85-1.28,		
straUfied	log-rank	p=0.67	
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Why is it difficult to treat brain metastases? 

11 Pardridge WM et al ,NeuroRX 2005: 2, 3 



GUSTAVE ROUSSY THÈME DU DIAPORAMA 

Blood Brain Barrier 
The art of illusion  

12 Pitz et al. 2011 Adapted from E. Le Rhun 
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Brain CT Scan 
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Agent Moleculat 
Weight 

VisipaqueTM 1550 
Paclitaxel 854 
Cisplatin 298 

THERE IS NO MORE BBB 
WHEN A BRAIN MET IS THERE!! 
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WBRT – Phase III trial QUARTZ 

15 

NSCLC & 
BM unsuitable for 
Surgery or SABR 
 
Stratification :  
-  Centre 
-  PS 
-  Gender 
-  status of BM 
-  status of primary lung 

cancer 

Dexamethasone 
plus WBRT 
(20 Gy, 5 fractions) 

Optimal supportive 
care (OSC) 

R 

The primary outcome measure was quality-adjusted life-years (QALYs). 
QALYs = OS + EQ-5D questionnaire. 

N=538 

Mulvena, The Lancet 2016  



GUSTAVE ROUSSY THÈME DU DIAPORAMA 

QUARTZ 

16 

QALY OS 

 OS = 9,2 wks (WBRT)  
vs. 8.5 wks (OSC) 

HR 1,06  
 
(95% CI 0,90–1,26, p=0·8084) 

Non-inferiority trial 
1-week non-inferiority boundary 

Delta QALYs = 4,7 days 
 
46,4 QALY days (WBRT) vs 41,7 QALY days(OSC) 
Two-sided 90% CI of –12,7 to 3,3 

Mulvena, The Lancet 2016  

Need 6 weeks  
for full benefit of RT  

after completion of RT? 
Here OS 9 weeks!! 
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QUARTZ 

17 Mulvena, The Lancet 2016  
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WBRT toxicity 

�  Phase III PCI vs observation in locally advanced NSCLC 
�  First prospective ‘Neurocognitive’ trial focused on 

NSCLC 
�  Significant # favors Observation, mostly at 12 mths 
� Main differences in Short & Delayed Memory 

Sun, JCO 2011 Courtesy of F.Dhermain 
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Epargne 

Hippocampes 

Boost 
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ATTENTION! 
LE BULBIZARRE 
A 2 CERVEAUX 
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WBRT and EGFR TKI ? 

�  Phase II study 
�  40 pts with brain mets 
�  Not selected on EGFRmut 
�  Erlotinib 1 wk then  

Erlotinib 100mg/d 
+ WBRT (35Gy/14f)  
then erlotinib 150 mg/d 

� Median age : 59,  
Median GPA :1.5 

� ORR 86% 
�  No unusual toxicity 

OS	

Brain	PD	

Welsh JCO 2013 
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Bevacizumab and WBRT? 
�  Retrospective, multicenter study 
�  NSCLC patients with inoperable brain metastasis  
�  Bevacizumab followed by WBRT ≤ 6 months  
�  N=41 

�  10 neurologic events (22%) 
 - 5 cerebral hemorrhages (11%) 
 - 2 deaths 
 - no link with time between infusion of bevacizumab 
and toxicity 

24 Arrondeau	et	al.	ESMO	2013	
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Bevacizumab and WBRT? 

25 Arrondeau	et	al.	ESMO	2013	
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1 

Contention Invasive  

= 1 séance de 15 – 20 Gy 

 “Radiochirurgie”: RS 

Précision < mm 

Contention Non-invasive 
= 1 seule ou 3 à 5 séances  

RT ‘’Stéréotaxique’’ : RTS 
Précision ~ 1 mm 

STARI 



GUSTAVE ROUSSY THÈME DU DIAPORAMA 
1 

Gamma- 

Knife 

Courtesy of F.Dhermain 
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11 Avril 2014 

1 Courtesy of F.Dhermain 

RONDOUDOU 
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Couch with 6 degrees of freedom 

Collimateur Multilames de 2.5 mm 

+ IMRT & Arc therapy … 

Courtesy of F.Dhermain 

VOLTORBE 
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SRS +/- WBRT : meta-analysis of 3 RCT 

! BM < 3.5 cm 

Sahgal, IJROBP 2015 

Favors SRS alone, in particular if less than 50 y/o 

Courtesy of F.Dhermain 
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Radionecrosis 

32 

160 pts, 271 BM, median FU 17 months 

FU < 6 months : patients excluded 

% radionecrosis 
17% at 1 yr, 34% at 2 yrs 

SYMPTO: 12% at 1 yr  

Kohutec, J Neurooncol 2015 Courtesy of F.Dhermain 
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Délai médian à la Nécrose: 11 mois 



GUSTAVE ROUSSY THÈME DU DIAPORAMA 

34 

Kohutec, J Neurooncol 2015 Courtesy of F.Dhermain 
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Brain metastases managment 
�  Brain mets in NSCLC 
�  Blood Brain Barrier 
�  Radiotherapy  
�  Chemotherapy and antiangiogenic drugs 

�  Chemo first? or RT first? 
�  Bevacizumab and brain mets 

�  Specific targeted therapies 
�  Immunotherapy 
�  Leptomeningeal carcinomatosis 
�  Conclusion 
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GFPC1 95-01 

Robinet, Ann Oncol 2001 

NSCLC & 
BM 
 
>50% 
symptomatic 

R N=171 
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Overall Survival 

G1: 24 weeks 
G2: 21 weeks 

Robinet, Ann Oncol 2001 
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SRS vs. Observation  
�  105 patients with 1 to 4 brain metastases, never-S 
�  SRS à CT vs. CT upfront End-point: OS 

38 Lim – Ann Oncol 2015 

~30% of EGFRmut in both arms 

OS (mo): 14.6 vs. 15.3 
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Chemotherapy – 1st line 

Authors Regimen N ORR (%) 
Cerebral 

ORR (%) 
Extra- 

Cerebral 

PFS 
(m) 

OS  
(m) 

Cotto et al, 1996  Cisplatine fotemustine 31 23 Nr 5 4 
Minotti et al, 1998  Cisplatine Teniposide 23 35 26 7 5 
Franciosi et al, 1999  cisplatine etoposide 43 30 Nr 4 8 

Fujita et al, 2000 Cisplatine ifosfamide 
CPT11 

30 50 62 4.6 12 

Bernardo et al, 2002 Carboplatine, navelbine, 
gemcitabine 

22 45 NR 6.2 8.2 

Cortes et al, 2003 Cisplatine taxol 26 38 50 3.2 5.3 
Galetta et al, 2011 Cisplatine fotemustine 25 NR NR 2.6 4.7 
Barlesi et al, 2011 Cisplatine Pemetrexed 43 41.8 34.9 4.0 7.4 
Bailon et al, 2012 Carboplatine Pemetrexed 26 40 40 7.7 9.7 
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GFPC 02-2013 METAL 2 
 non squamous, asymptomatic BM 

CT = pemetrexed/cisplatin 

RT if symptoms 
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�  Non squamous NSCLC 
�  Asymptomatic, non treated brain mets 
�  Mandatory RMI 

Phase II study BRAIN 

Arm B 

n=49 

Arm A 

n=66 
Carboplatin + Paclitaxel Q3W, 6 cycles 
 

Post-therapeutic follow-up until 
death or end of study 

Bevacizumab until disease progression* 

Erlotinib until disease progression* 
Bevacizumab until disease progression* 

NSCLC BM 
2nd line 

NSCLC BM 
1st line 

Besse et al. CCR 2016 
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ORR – Paclitaxel carboplatine bevacizumab 

*all arms, n=91 Besse et al. CCR 2016 
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Efficacy 

Besse et al. CCR 2016 
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Efficacy 

Cerebral Hemorrhage Rate : 1,5% (1pt, grade I)* 

Besse et al. CCR 2016 
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EGFR TKI and Brain Mets 

46 Zimmermann Cancer Treat Rev 14 

     Brain mets     
� ORR 74-89%     
� OS 15.9-21.9 m    
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EGFR TKI and Brain Mets 

     Brain mets   Phase III studies – all comers 
� ORR 74-89%   ORR 56-84% 
� OS 15.9-21.9 m  OS 19.3 – 28.1 m 

Zimmermann Cancer Treat Rev 14 
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Afatinib (LUX-Lung 3&6): brain metastases  

48 Schuler – J Thorac Oncol 2016 

The magnitude of PFS improvement similar to pts without BM 

HR=0.54 HR=0.48 
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Pooled analysis AURA trials 

50 

Crosses indicate censored observations; 95% 
CIs are shown in lighter colour for each survival 
line; progression based on RECIST 1.1 

Median PFS, months (95% CI) 
Full analysis set: 9.7 (9.7, NC) 

With brain metastases: 8.0 (6.9, 8.5) 
Without brain metastases: 9.7 (9.7, NC) 

Maturity of PFS data in the full analysis set is 39%; median follow-up for PFS was 6.8 months 

�  PFS by medical history of brain metastases 

Ahn M-J, et al. ECC 2015; abstract 3083 
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CNS involvement: the example of NSCLC 

52 

BM 
50% 

30% of ALK+ 
patients had brain 

metastasis at 
baseline and 

35-50% develop 
brain metastases 

Shaw AT et al,  Lancet Oncol  2011: 12, 1004 
Camidge R et al, Nat  Rev Clin Oncol  2014: 11, 473 - Costa – JCO 2015 

 

Homuro et al , Cancer.2005: 3, 2344 
Hoen S et al, Clin Cancer Res 2010: 16, 5873 
Lee YJ et al, Cancer  2010: 116, 1336 

BM 
40% 

 
(30-60%) 

EGFR + patients treated  
with 1st generation TKI  
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Crizotinib and efficacy in brain  
�  Crizotinib has a poor CNS penetration with a CSF-to-

plasma ratios of 0.026  
�  Retrospective study of PROFILE 1005, 1007 

53 Costa – JCO 2015  

N=275 (Treated /Untreated: 109/166) 

PFS: 8.8 / 6 / 5.9 
Intracranial DCR: ~60% 
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ALK inhibitors and RR to brain 

54 

*Patients crizotinb-resistant  
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Crizotinib activity on brain mets 

�  Retrospective analysis of patients  
with (n=275) or without (n=613) brain mets 
from PROFILE 1005 and PROFILE 1007 

 
�  Intracranial DCR at 12 weeks ~ 60%  

in patients with brain metastases 
�  56% if untreated BM 
�  62% if previously treated BM 
 

�  Intracranial ORR ~ 25%  
in 40 patients with ≥1 brain metastasis 
identified as a target lesion at baseline 

�  18% if untreated BM 
�  33% if previously treated BM 

  

Costa – WCLC 2013 
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J-ALEX phase III study in ALK+ 

56 Yang – ASCO 2016 (Abstract 9008) 

Alectinib Crizotinib p 
RR (independent) 91.6% 78.9% 
PFS NR 10.2 HR:0.34, p<0.001 
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ASCEND 7 trial ongoing 

57 
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Lorlatinib (PF06463922) 

58 Bauer – WCLC 2015 

N=50 (88% pre-treated) 
60% Brain Metastases  
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Immunotherapy: Pembrolizumab 
�  N=36 (18 melanoma, 18 PD-L1+* NSCLC patients) 
�  1 untreated or progressive brain metastasis (5 and 20 

mm in diameter) without associated neurological 
symptoms or the need for corticosteroids.  

�  Pembrolizumab 10 mg/kg every 2 weeks until PD. 

60 Goldberg  -Lancet Oncol 2016 

Brain response in NSCLC patients: 33% 
Median DoR: 3.2-7 months 

*>1% tumoral cell + 
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Leptomeningeal metastasis  
�  Incidence 3.8% in NSCLC. Liao – JTO 2015   

� Median OS 3.6-11 months. Umemura – Lung Cancer 2012 
�  Performance status is the best prognosis factor 
�  ITC improve OS: 7.5 vs. 3.6 mo. Wu – Oncol Letter 2016 

�  Incidence in EGFR-mutant pt: 9%. Kuiper – Lung Cancer 2015 

62 
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Osimertinib LM metastases: BLOOM study 

63 Yang – ASCO 2016 (Abstract 9002) 
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Low CSF penetration with current EGFR TKI 

64 Kim – ASCO 2015, Abstract 8016 

Median Kpuu,brain* = 0.86 

Median Kpuu,brain = 0.86 

Rat model 

AZD3759 is not a substrate  
 - of PGP 
 - and BCRP efflux transporters 
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Significantly prolonged animal survival in  
PC-9 BM model, compared with gefitinib, erlotinib, icotinib 
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New EGFR TKI: AZD3759 (not T790M) 

65 

N=21 

•  Long lasting activity 
•  Drug-related adverse events: rash and diarrhea 
•  ADZ3759 achieved concentrations above IC50 for target 
    inhibition in CSF in all patients ≥ 200 mg BID 

Ahn – ASCO 2016 (Abstract 9003) 
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 40 pts - EGFRmut 

Symtoms 
95% 

90% 

45% 

28% 

Carcinomatous meningitis (French experience) 

Biondani	et	al.		
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ORR 

RP: 55% 

DCR 

RP + SD: 78% 

ORR to EGFR TKI 

�  IF RP or SD: improvement of symptoms 
� OS 6 mois 

Biondani	et	al.		



GUSTAVE ROUSSY THÈME DU DIAPORAMA 

Increase TKI dose ? 

�  N=14 (36%) 

1) Erlotinib increase (n=8) 
�  150mg to 300mg (n=7) 
�  Weekly high dose (n=1) 

2) Switch from gefitinib to erlotinib (n=6) 

� ORR=29% 
�  DCR=64% 
 
 

Biondani	et	al.		
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Conclusion 

�  BLOOD BRAIN BARRIER DOES NOT EXIST IN BRAIN 
METS 

�  SABR and surgery are key players  
� WBRT can be delayed 
� ORR to chemotherapy : same as extra-cranial disease 
�  Bevacizumab, a good partner for brain mets? 
�  EGFRmut and ALK+ population : TKI should be 

offered upfront if brain mets 
�  Carcinomatous meningitis: increase TKI dose is an 

option 

69 


