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PLAN 
•  Ampleur du problème 

•  Imagerie des métastases cérébrales 

•  Place de la chirurgie 

•  Place de la radiothérapie 

•  Peut on différer les traitements locaux: place des traitements 
systémiques? 

•  Chimiothérapie et anti-angiogéniques 

•  Anti EGFR et anti ALK 

•  Anti PD1-PDL1 
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Ampleur du problème 
•  Le cancer bronchique a la plus forte incidence de MC  

•  Risque de développer des MC après traitement d’un CBNPC 
–  de stade I-II: 10% 
–  de stade III ou IV: 30 à 50% 

   

 

Barnholtz- Sloan J Clin Oncol 2004, Schuette Lung Cancer 2004, Nayak Curr Oncol Rep 2012  
 

ü Problème	fréquent	au	diagnostic	et	
lors	de	l’évolution	de	la	maladie		

ü SNC	=	Efficacité	inégale	des	
thérapies	systémiques?	

ü Impact	sur	la	qualité	de	vie	
ü Impact	sur	le	pronostic	
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Enjeux de l’imagerie 

•  Bilan d’extension/Choix des indications thérapeutiques 

•  Caractérisation des images après RTS ou radiochirurgie 

30/10/18	 6	



Imagerie morhologique: IRM 
•  Recommandée pour le bilan initial et le suivi des lésions 
   

 En cas de contre-indication à l’IRM ou si l'IRM ne peut être obtenue  (si sa réalisation est susceptible de 
retarder la prise en charge oncologique) un scanner cérébral avec injection peut être réalisé.  

 Le délai entre l’injection de produit de contraste et la réalisation de l’acquisition doit être de 5 minutes au 
minimum. 

•  Aide à la caractérisation d’une radionécrose/ progression 
–   différenciation difficile.  
–   augmentation de la prise de contraste en couronne en séquence T1 après injection de gadolinium  
–   un œdème important en séquence FLAIR. 
–   place de l’examen clinique +++: l’absence de symptôme serait en faveur d’une radionécrose  
–   valeurs très variables des paramètres : 

  mismatch T1/T2,  
  facteur LQ (lesion quotient),  
  la spectroIRM :sensibilité de 95%, une spécificité très variable et une VPP (valeur prédictive  positive de 

 100%,  
  rCVB (relative cerebral blood volume) :sensibilité de 95% et une spécificité de 100%,  

Source:	reco	ANOCEF	 7	



Imagerie métabolique 
IMAGERIE DU METABOLISME GLUCIDIQUE : TEP-FDG 

–  FDG peu sensible (BF physiologique) 
–  Détection si lésion « agressive » 
–  Signes indirects = hypofixation liée à l’œdème 

NOUVEAUX TRACEURS 
•  IMAGERIE DE PROLIFERATION CELLULAIRE 

–  METABOLISME DES ACIDES AMINES : FET (O-(2-(18)F-fluoroethyl)-L-tyrosine ((18)F-FET) 
•  Pas d’ études spécifique sur  métastases secondaires à un primitif pulmonaire  
•  Différentiation récidive et inflammation post-radique ++ 

 (FET spécifique ; pas de FP liés à l’inflammation comme en TEP)  

–  METABOLISME DES ACIDES AMINES : F-DOPA 
•  Différentiation récidive et inflammation post-radique ++ 

–  METABOLISME DES ACIDES AMINES : C11-MET 

–  CYCLE CELLULAIRE : FLT (3'-deoxy-3'-[18F]fluorothymidine) 
•  Traceur également très spécifique (pas de FP lié à inflammation) supérieur au FDG pour 

détection M cérébral à cause du Bf physiologique  
 
30/10/18	 8	
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Principes généraux 
•  Indications: 

–  Chirurgie en cas de métastase cérébrale unique 
–  Chirurgie en cas de maladie oligo-métastatique cérébrale 
–  En situation palliative, une chirurgie peut être indiquée pour  

 1) réduire une effet de masse responsable d'un déficit,  
 2) réséquer une lésion menaçante pour le pronostic vital,  
 3) réséquer une lésion même de petit volume mais à proximité d’une zone fonctionnelle et qui est à risque de devenir rapidement 
symptomatique, 
  

•  Si le geste nécessite de sacrifier une connectivité essentielle la chirurgie doit être récusée, afin de 
préserver la qualité de vie du patient 

•  Qualité de l’exérèse 

–  Exérèse en bloc 

–  La prise d’une marge de sécurité  (exerèse microscopiquement complète > exerèse macroscopiquement complète) 

–  La réalisation de biopsies sur les berges de l'exérèse est recommandée mais intérêt non formellement prouvé 

–  IRM post-opératoire précoce dans les 48h visant à évaluer la qualité d’exérèse chirurgicale 

Référentiel	ANOCEF,	Métastases	cérébrales	de	l’adulte	-		2018	 10	



PLAN 
•  Ampleur du problème 

•  Imagerie des métastases cérébrales 

•  Place de la chirurgie 

•  Place de la radiothérapie 

•  Peut on différer les traitements locaux: place des traitements 
systémiques? 

•  Chimiothérapie et anti-angiogéniques 

•  Anti EGFR et anti ALK 

•  Anti PD1 

30/10/18	 11	



Options thérapeutiques 

•  Radiothérapie pan-encéphalique 

•  Radiothérapie stéréotaxique 



Irradiation pan-encéphalique 
 
•  Irradiation  non sélective de la totalité de l’encéphale 

•  Pas de différence entre les différents fractionnements 

–  le plus fréquemment utilisé: 30 Gy en 10 fractions de 3 Gy sur 2 semaines 
–  options: 

•  20 Gy en 5 fractions de 4 Gy pour les patients ayant un mauvais PS 
•  37,5 Gy 15 fractions de 2,5 Gy en 3 semaines en cas d’espérance de vie >9 

mois 
•  Contrôle des symptômes: 70 à 90%, réponse objective 30 à 50% 

•  Survie après radiothérapie seule: médiane 3 à 6 mois 

•  Survie à 1 an 10 à 20% 

Tsao, Cochrane Database Syst Rev 2012 



Irradiation pan-encéphalique 

•  Toxicité aigue: dans les semaines qui suivent 
–  Otite 
–  HTIC avec céphalées, nausées, somnolence en rapport avec un œdème cérébral 

réactionnel 

•  Toxicité subaigue: entre 1 et 6 mois 
–  Asthénie, alopécie, somnolence 
–  Détérioration transitoire des fonctions cognitives 
 

•  Toxicité chronique: après 1 à 2 ans 
–  Leuco-encéphalopathie avec perte de mémoire progressive et irreversible pouvant 

évoluer vers une démence 
–  Incidence: 2 à 5%? 
–  Perspectives: limiter la dose délivrée au système limbique, épargne hippocampique 

 
 

Paumier Rev Mal Resp 2012, McDuff J Neurol Neurosurg Psychiatry  2013 

De moins en moins utilisée compte tenu des progrès des autres modalités de radiothérapie  
 



Place de l’irradiation pan-encéphalique en 2018 
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Whole-Brain Radiotherapy for Brain Metastases: Evolution
or Revolution?
Paul D. Brown, Manmeet S. Ahluwalia, Osaama H. Khan, Anthony L. Asher, Jeffrey S. Wefel, and Vinai Gondi

A B S T R A C T

An estimated 20% of patients with cancer will develop brain metastases. Approximately 200,000 in-
dividuals in the United States alone receive whole-brain radiotherapy (WBRT) each year to treat brain
metastases. Historically, the prognosis of patients with brain metastases has been poor; however, with
new therapies, this is changing. Because patients are living longer following the diagnosis and treatment
of brain metastases, there has been rising concern about treatment-related toxicities associated with
WBRT, including neurocognitive toxicity. In addition, recent clinical trials have raised questions about the
use of WBRT. To better understand this rapidly changing landscape, this review outlines the treatment
roles and toxicities of WBRT and alternative therapies for the management of brain metastases.

J Clin Oncol 36:483-491. © 2017 by American Society of Clinical Oncology

INTRODUCTION

Since the 1950s, whole-brain radiation therapy
(WBRT) has been the most widely used treatment
for patients with multiple brain metastases, given
its effectiveness in palliation, widespread availability,
and ease of delivery.1 Historically, there was limited
focus on the toxicities of WBRT, such as cognitive
deterioration, because the vast majority of patients
with brain metastases had a poor prognosis. More
recently, with improvements in both focal and
systemic therapies, prognosis has improved for
patients with brain metastases, and clinical trials
have better defined the toxicity profile of WBRT.2,3

In addition, a recent trial in patients with non–
small-cell lung cancer (NSCLC) with poor prog-
nosis found no benefit fromWBRT compared with
best supportive care, which was a significant finding
because palliation has been the cornerstone of
WBRT.4 These advancements and the knowledge
gained from these clinical trials have raised ques-
tions about the use of WBRT. To better understand
this rapidly changing landscape, this review outlines
the treatment roles and toxicities of WBRT and
alternative therapies for the management of brain
metastases.

TREATMENT ROLES OF WBRT

Adjuvant WBRT After Radiosurgery
Several retrospective studies have explored

the role of adjuvant WBRT after radiosurgery,

suggesting an increase in tumor control at the
radiosurgical sites and a prevention of new brain
metastases.5,6 To further investigate thesefindings, the
Japanese Radiation Oncology Study Group (JROSG)
99-1 trial randomly assigned 132 patients with one to
four metastases to radiosurgery alone or to radio-
surgery plus WBRT.7 At 12 months, adjuvant WBRT
resulted in an increased control rate at the radio-
surgical sites of 89% versus 73% for radiosurgery
alone (P = .002) and a decreased risk for new brain
metastases of 42% versus 64% for radiosurgery alone
(P = .003). No significant reduction in neuro-
logic deaths was observed, and there was no
difference in overall survival between the study
arms. The European Organisation for Research
and Treatment of Cancer (EORTC) 22952-
26001 trial was performed to specifically address
whether adjuvant WBRT increases duration of
functional independence.8 Adjuvant WBRT re-
duced the 2-year relapse rate at initial sites (19%
v 31%; P = .040) and at new sites (33% v 48%; P =
.023); however, there were no differences in func-
tional independence or overall survival between the
study arms. Adjuvant WBRT was associated with
worse quality of life (QOL), predominantly during
the early follow-up period.9 A phase III trial con-
ducted at MDAnderson Cancer Center (ID00-377)
randomly assigned patients with one to three brain
metastases to stereotactic radiosurgery (SRS) and
WBRT or SRS alone and again found significantly
improved intracranial control with the addition of
WBRT (1-year freedom from CNS recurrence 73%
v 27%; P = .0003).10 However, despite improved
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Place de l’EIT 
•  Irradiation adjuvante post-stéréotaxie cérébrale 

–  Diminution du risque de récidive (lit op et à distance) 
–  Absence de bénéfice en OS ou QOL (délétère sur fonctions cognitives) 

•  Irradiation adjuvante post-chirurgie 

–  Diminution du risque de récidive locale 
–  Pas d’amélioration de la survie globale 
–  Délétère sur QOL 
–  avènement de la stéréotaxie cérébrale 

•  RT palliative/ métastases multiples, >3 (5?) (+?) 

–  Bénéfice en contrôle local mais pas en OS 
–  Bénéfice non retrouvé dans la population de mauvais pronostic (délétère +

+) 
–  Place de la stéréotaxie en cours de définition 



Stereotactic radiosurgery for patients with multiple brain metastases 
(JLGK0901): a multi-institutional prospective observational study  

Yamamoto, Lancet Oncol, 2014 

•  Absence d’essai randomisé prospectif 
•  Étude observationnelle, multi-centrique (23 centres, Japon), 1194 patients 
•  Survie globale 
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performance unit, were to be irradiated in one stereotactic 
radiosurgery session. The study protocol, available on the 
University Medical Information Network Clinical Trial 
Registry website (number  000001812), did not allow the 
use of volumetric MRI or double or triple doses of 
gadolinium for the imaging of tumours. Eligible patients 
were enrolled if stereotactic MRI for dose planning—
done about 1–2 h before stereotactic radiosurgery—
showed ten or fewer tumours. We did not record the 
number of patients that were found to have more than 
ten tumours at this stage (ie, those that were ineligible 
for study inclusion). Three types of gamma units, 
Models B and C (including 4C) and Perfexion (Leksell 
Gamma Knife, Elekta Instruments AB, Stockholm, 
Sweden), were used. Tumour volumes of less than 4 mL 
were to be irradiated with 22 Gy at the lesion periphery 
and volumes of 4–10 mL with 20 Gy. However, increasing 
or decreasing a prescribed dose by 2 Gy was allowed. 
Irradiation doses to the optic apparatus were not to 
exceed 10 Gy. For brain stem lesions, peripheral doses of 
20 Gy, 18 Gy, and 16 Gy were to be used for tumour 
volumes of less than 1 mL, 1–4 mL, and 4–10 mL, 
respectively. These dose selection criteria were mainly 
based on our long-term experience, but we also referred 
to the Radiation Therapy Oncology Group (RTOG) dose 
escalation trials of stereotactic radiosurgery alone.12,24,25

After stereotactic radiosurgery, patients underwent an 
MRI, an assessment of their general condition and 
performance status (KPS), and neurological tests at 
3-month intervals, or more frequently if clinical and 
imaging conditions required it. Other treatments—eg, 
radiotherapy, chemotherapy (including molecularly 
targeted agents), immunotherapy, and hormone therapy 
were reported at least every 3 months, and could be 
initiated as soon as required. A neurocognitive function 
assessment with the Mini-Mental State Examination 
(MMSE) was recommended 4 months and 12 months 
after stereotactic radiosurgery and at 12-month intervals 
thereafter. Although debate continues as to whether 
neurocognitive function can be correctly assessed with 
the MMSE, as compared with the Hopkins Verbal 
Learning Test-Revised for example, we chose to use the 
MMSE on the basis of fi ndings from Aoyama and 
colleagues.5 After stereotactic radiosurgery, referring 
physicians and patients could choose any type of cancer 
treatment. Unmasked treating physicians assessed MRI 
fi ndings and systemic and neurological status. For all 
patients who died, the causes of death were determined 
by referring physicians.

Data on secondary outcomes and adverse events were 
obtained at 3-month intervals or more frequently 
depending on the clinical circumstances; severe 
complications were reported immediately. Interim safety 
monitoring was done every year after initiation of the study 
to assess both the adverse events and treatment safety. The 
data and safety monitoring committee consisted of three 
members; one (YH, committee chair) was masked to any 

information relating to study group, and assessed and 
graded each adverse event (according to the Common 
Terminology Criteria for Adverse Events [CTCAE]26) to 
recommend early termination of the study for safety, 
scientifi c, or ethical reasons, if necessary. We only recorded 
the number of adverse events of each grade, rather than 
specifi c details of event types.

Total (n=1194) 1 tumour 
(n=455)

2–4 tumours 
(n=531)

5–10 tumours 
(n=208)

p value

Tumour number

Median (IQR) 2 (1–4) 1 (1–1) 2 (2–3) 6 (5–8) ··

Mean (SD) 3 (2) 1 (0) 3 (1) 7 (2) ··

Age, years

Mean (SD) 65·8 (10·2) 65·9 (10·7) 65·8 (9·9) 65·4 (9·9) 0·55

Range 30–91 30–91 36–91 37–89 ··

≥65 693 (58%) 270 (59%) 310 (58%) 113 (54%) 0·46

Sex 0·37

Female 471 (39%) 177 (39%) 203 (38%) 91 (44%) ··

Male 723 (61%) 278 (61%) 328 (62%) 117 (56%) ··

Primary cancer 0·35

Lung 912 (76%) 348 (76%) 400 (75%) 164 (79%) ··

Breast 123 (10%) 42 (9%) 57 (11%) 24 (12%) ··

GI tract 85 (7%) 35 (8%) 41 (8%) 9 (4%) ··

Kidney 36 (3%) 15 (3%) 19 (4%) 2 (1%) ··

Other 38 (3%) 15 (3%) 14 (3%) 9 (4%) ··

Extracerebral diseases 0·075

Controlled 811 (68%) 325 (71%) 355 (67%) 131 (63%) ··

Not controlled 383 (32%) 130 (29%) 176 (33%) 77 (37%) ··

KPS 0·92

≥80 points 1036 (87%) 395 (87%) 459 (86%) 182 (88%) ··

≤70 points 158 (13%) 60 (13%) 72 (14%) 26 (13%) ··

RPA class 0·76

1 334 (28%) 134 (29%) 141 (27%) 59 (28%) ··

2 819 (69%) 304 (67%) 371 (70%) 144 (69%) ··

3 41 (3%) 17 (4%) 19 (4%) 5 (2%) ··

Neurological symptoms 0·085

No 835 (70%) 335 (74%) 357 (67%) 143 (69%) ··

Yes 359 (30%) 120 (26%) 174 (33%) 65 (31%) ··

MMSE score

Median (IQR) 28 (25–30) 28 (25–30) 28 (25–30) 28 (25–30) 0·66

Range 7–30 7–30 17–30 9–30 ··

≥27 points 750 (63%) 279 (61%) 339 (64%) 132 (64%) 0·74

Cumulative tumour volume, mL

Mean (SD) 2·84 (2·91) 2·27 (2·38) 3·07 (3·08) 3·54 (3·25) <0·0001

Range 0·01–14·96 0·01–9·90 0·02–14·96 0·02–13·90 ··

≥1·9 mL 601 (50%) 195 (43%) 279 (53%) 127 (61%) <0·0001

Maximum diameter of the largest tumour (cm)

Mean (SD) 1·63 (0·68) 1·60 (0·69) 1·66 (0·68) 1·62 (0·64) 0·49

Range 0·08–2·99 0·11–2·98 0·11–2·99 0·08–2·97 ··

≥1·6 cm 600 (50%) 221 (49%) 273 (51%) 106 (51%) 0·65

Data are number (%), unless otherwise specifi ed. Clinical characteristics were measured mainly on the day of 
stereotactic radiosurgery, or uncommonly on the day before. GI=gastrointestinal. KPS=Karnofsky performance status. 
RPA=recursive partitioning analysis.29 MMSE=Mini-Mental State Examination. 

Table 1: Clinical characteristics of patients, measured immediately before stereotactic radiosurgery

For the University Medical 
Information Network Clinical 
Trial Registry see http://www.
umin.ac.jp/ctr/index.htm
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Outcomes  
We split the patients into groups based on the number of 
tumours observed on initial MRI. The primary endpoint 
was overall survival, defi ned as the interval between 
stereotactic radiosurgery and death due to any cause, or the 
day of the last follow-up. Secondary endpoints were 
neurological death (all patients with uncertain causes of 
death were categorised into the neurological death group), 
neurological deterioration, local recurrence of the treated 
tumour, appearance of new lesions, leptomeningeal dis-
semination and leukoencephalopathy, repeat stereotactic 
radiosurgery, salvage WBRT, stereotactic radio surgery-
induced major complications, and main tenance of 
neurocognitive function. For each endpoint, failure to 
achieve the endpoint was regarded as an event, any other 
outcome was censored. Criteria for each secondary 
endpoint have been previously described.16,17

Statistical analysis  
Based on one investigator’s (TSe) database including more 
than 2000 patients with brain metastases who underwent 
stereotactic radiosurgery, we predicted  12-month overall 
survival for patients with fi ve to ten brain tumours to be 
33% and for those with two to four tumours to be 37%.16,17 
We calculated that enrolment of 1200 patients would 
provide power of at least 80% to show non-inferiority for 
patients with fi ve to ten tumours compared with those 
with two to four, on the basis of the estimated proportion 
of patients expected to survive for 1 year, with a non-
inferiority margin as the value of the upper 95% CI for a 
hazard ratio [HR] of 1·30, which we considered to be a 

clinically acceptable margin. Additional assumptions in 
sample-size calculations were that the ratio of the number 
of patients enrolled into each group (one tumour; two–four 
tumours; or fi ve–ten tumours) would be 2:1:1, that follow-
up would continue for at least 12 months after enrolment 
of the last patient, and that 10% of patients would be lost to 
follow-up. Non-inferiority would be established if the 
upper limit of the two-sided 95% CI for the between-group 
diff erence in mortality was less than the margin, at an α 
level of 0·05.

We analysed all data by intention to treat. For the baseline 
variables, we constructed summary statistics, with 
frequencies and proportions for categorical data, and 
means and SDs for continuous variables. We compared 
patient characteristics using the Fisher’s exact test for 
categorical outcomes and t tests or the Wilcoxon rank sum 
test for continuous variables, as appropriate.

We analysed the primary endpoint with the Cox 
proportional hazards model with prognostic factors as 
covariates, and generated Kaplan-Meier curves to display 
event distributions over time. For the aforementioned 
secondary endpoint analyses of time-to-event outcomes, 
we did a competing risk analysis with the Fine–Gray 
generalisation of the proportional hazards model 
accounting for death as a competing risk.27,28 Death is a 
competing risk for loss to follow-up; therefore, patients 
who die can no longer become lost to follow-up (competing 
risks are defi ned as events that prevent the outcome of 
interest from occurring). The standard Kaplan-Meier 
method assumes that follow-up of participants who 
develop a competing event is merely censored. However, 
this assumption is invalid because the outcome of interest 
can no longer occur in participants who develop the 
competing event, and such analyses will therefore 
overestimate the probability of the outcome of interest.

All statistical analyses were done by our statistician (YS), 
who was not involved in either stereotactic radiosurgery 
treatment or patient follow-up, using SAS software 
version 9.3 and the R statistical program, version 2.13.

This study is registered with the University Medical 
Information Network (UMIN) Clinical Trial Registry, 
number 000001812.

Role of the funding source  
The sponsor of the study had no role in the study design, 
data collection, data analysis, data interpretation, or writing 
of the report. The corresponding author had full access to 
all of the data and the fi nal responsibility for the decision 
to submit for publication.

Results
We recruited 1194 eligible patients between March 1, 2009, 
and Feb 15, 2012, from 23 participating facilities (appendix). 
Follow-up ended on Dec 31, 2012, and the database was 
fi nalised on Jan 5, 2013. We did not attempt to do an 
interim analysis for the primary endpoint. 12 additional 
patients who had been enrolled were not included in the 

Figure: Kaplan-Meier curves of overall survival
HR=hazard ratio.
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RADIOTHERAPIE STEREOTAXIQUE 

•  Définition 
–  Irradiation ciblée de 1 à 5 (?) métastases de faible volume 
–  Dose élevée par fraction (8 à 20 Gy/fx)  
–  Faible nombre de séances (typiquement 1 à 5) 
–  Irradiation de haute précision (précision requise : de l’ordre du mm)  

•  Avantages 
–  Augmenter la dose totale à augmenter le contrôle local 
–  Sans augmenter les effets secondaires et donc la toxicité à long terme 

•  2 techniques  
–  Radiothérapie mono-fractionnée en conditions stéréotaxiques (RMCS) 

 (= Radiochirurgie)= très forte dose en une séance 
–  Radiothérapie hypo-fractionnée en conditions stéréotaxiques (RHCS) = forte 

dose, plusieurs séances, schémas variés)  



 
Appareils de traitement  

 
•  Appareils dédiés : systèmes conçus spécifiquement pour 

l’irradiation en condition stéréotaxique :  
–  GammaKnife (intracrânien)  
–  Cyberknife (intra et extra-crânien)  
–  Vero (intra et extra-crânien)  
–  MRIdian Viewray (intra et extra-crânien)  



 
Appareils de traitement  

 
 Appareils adaptés : système de traitement conventionnel 
sur lesquels sont ajoutés des éléments spécifiques à la 
RT stéréotaxique: 

   
–  Accélérateur classique + collimateurs circulaires (intra et extra-

crânien)  

–  Accélérateur classique + micro-MLC (intra et extra-crânien)  



Que choisir? 
•  Différence d’efficacité RTS/Radiochirurgie? 

–  Pas d’essais randomisés 
–  Probablement peu de différence pour les lésions <2 (3?) cm  
–  Meilleur tolérance et efficacité des techniques fractionnées si > 2 (3?) cm  

•  Sur quels critères choisir: 

–  accessibilité 
–  Une irradiation hypo-fractionnée stéréotaxique est préférée en cas de  

•  métastase > 20 -30 mm de plus grand diamètre 
•  et/ou proximité d'un organe à risque 
•  et/ ou irradiation antérieure 
•  et/ou si terrain particulier (co-morbidités associées, notamment vasculaires) 
•  s'il n'est pas possible de respecter les contraintes du mono-fractionnement 

Référentiel ANOCEF, Métastases cérébrales de l’adulte -  2018 
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Place de la RCS 
•  La radiothérapie en conditions stéréotaxiques est le traitement de choix pour les lits 

opératoires 

•  La radiothérapie en conditions stéréotaxiques est le traitement de choix des patients 
ayant un bon pronostic et un nombre limité de métastases cérébrales (< ??? lésions). 

Référentiel	ANOCEF,	Métastases	cérébrales	de	l’adulte	-		2018	
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Espérance de vie

>3 mois) <3 mois)

Absence d’autres sites métastatiques
Maladie systémique contrôlée

Maladie extra-cérébrale active

1-5 métastases 
cérébrales

>5 métastases 
cérébrales

- IET
- traitement 
systémique

- chirurgie puis RT 
stéréotaxique du lit 
tumoral
- chirurgie seule et
surveillance
IRM/3mois
- RT stéréotaxique
- IET (non privilégié)
- traitement 
systémique (non 
privilégié)

- RT stéréotaxique 
- traitement 
systémique
- IET (option non
privilégiée)
- chirurgie puis RT 
stéréotaxique

- IET 
- traitement 
systémique

>5 métastases 
cérébrales

1-5 métastases 
cérébrales

- IET 
- traitement 
systémique
- soins de 
support seul

CPNPC

Paramètres non pris en compte ici : 
 taille des lésions 
 présence d’une cible thérapeutique  
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PLAN 
•  Ampleur du problème 

•  Imagerie des métastases cérébrales 

•  Place de la chirurgie 

•  Place de la radiothérapie 

•  Peut on différer les traitements locaux: place des traitements 
systémiques? 

•  Chimiothérapie et anti-angiogéniques 

•  Anti EGFR et anti ALK 

•  Anti PD1 
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Auteurs Chimiothérapie Nb pts RO cérébrale (%) 

G. Robinet 2001 Cisplatine-Nvb 86 27 

G. Bernardo 2002 Carboplatine-Nvb-Gem 22 45 

R. Dziadziuszko 2003 Temozolomide 12 0 

CJ. Langer 2003 Temozolomide 16 6 

PJ. Souquet 2003 Cisplatine-Temozolomide 50 19 

J. Cortes 2003 Cisplatine-Taxol-Nvb ou Gem 26 38 

QY Yang 2004 Cisplatine-Taxol-VP16 20 41 

Efficacité	de	la	Chimiothérapie		
MC	des	NAPC	
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Groupe Français de 
Pneumo-Cancérologie 

French Lung Cancer Group 

Pemetrexed and cisplatin as first-line chemotherapy for advanced non-small-cell lung cancer 
(NSCLC) with asymptomatic inoperable brain metastases: a multicenter phase II trial (GFPC 
07-01) (essai METAL) Barlesi F et al: Ann Oncol. 2011 Nov;22(11):2466-70. 

N = 43 

CDDP 75 mg/m2 + Pemetrexed 500 mg/m2 x 2 cycles*  

SD, PR or CR 

2 cycles  

SD  PR or CR 

2 cycles 

WBRT PD or unacceptable toxicity  

Second line if eligible WBRT followed by a second line if eligible 

* All patients have received vitamin B12, folates and corticosteroids supplementation with pemetrexed 

Each cycle = 3 weeks 
 
WBRT = 30Gy /10fx/2w 
 
WBRT: a least 3 w after last dose of 
CT 
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Réponse cérébrale objective 

Groupe Français de 
Pneumo-Cancérologie 

French Lung Cancer Group 

Pemetrexed and cisplatin as first-line chemotherapy for advanced non-small-cell lung cancer 
(NSCLC) with asymptomatic inoperable brain metastases: a multicenter phase II trial (GFPC 
07-01). Barlesi F et al: Ann Oncol. 2011 Nov;22(11):2466-70. 

Primary	objective	
CR	 PR	 OR	

Cerebral	n	(%)	 1	(2.3)	 17	(39.5)	 18	(41.8)	

Extra-Cerebral	n	(%)	 0	(0)	 15	(34.9)	 15	(34.9)	

Secondary	objectives	

n	(%)	

Overall	Response	 15	(34.9)	

Disease	Control	(CR	+	
PR	+	SD)	 31	(72.1)	



.	Besse	et	al.,	Clin.	Cancer	Res.	2015.	
	 29	

Bevacizumab in Patients with Nonsquamous Non-Small Cell Lung 
Cancer and Asymptomatic, Untreated Brain Metastases (BRAIN): 

A Nonrandomized, Phase II Study 
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B+CP B+E 
n=67 n=24 

Baseline characteristics 
Median age, years (range) 61.0 (40–79) 54.0 (34–70) 
ECOG performance status, n 

(%) 
0 37 (55.2) 13 (54.2) 
1 30 (44.8) 11 (45.8) 

Clinical outcomes (95% CI) 
Median PFS, months 6.7 (5.7–7.1) 6.3 (2.5–8.4) 
Median OS, months 15.1 (11.8–NR) 13.6 (7.5–26.3) 
12-month OS, % 62.8 (49.7–73.4) 50.7 (28.7–69.0) 
Overall RR, % 62.7 (50.0, 74.2) 12.5 (2.7, 32.4) 
RR, %  Intracranial 

metastases 61.2 (48.5–72.9) 20.8 (7.1–42.2) 

Extracranial 
metastases 64.2 (51.5–75.5) 12.5 (2.7–32.4) 

Bevacizumab in Patients with Nonsquamous Non-Small Cell Lung Cancer and 
Asymptomatic, Untreated Brain Metastases (BRAIN): A Nonrandomized, Phase 

II Study 
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B+CP B+E 
n=67 n=24 

Baseline characteristics 
Median age, years (range) 61.0 (40–79) 54.0 (34–70) 
ECOG performance status, n 

(%) 
0 37 (55.2) 13 (54.2) 
1 30 (44.8) 11 (45.8) 

Clinical outcomes (95% CI) 
Median PFS, months 6.7 (5.7–7.1) 6.3 (2.5–8.4) 
Median OS, months 15.1 (11.8–NR) 13.6 (7.5–26.3) 
12-month OS, % 62.8 (49.7–73.4) 50.7 (28.7–69.0) 
Overall RR, % 62.7 (50.0, 74.2) 12.5 (2.7, 32.4) 
RR, %  Intracranial 

metastases 61.2 (48.5–72.9) 20.8 (7.1–42.2) 

Extracranial 
metastases 64.2 (51.5–75.5) 12.5 (2.7–32.4) 

Bevacizumab in Patients with Nonsquamous Non-Small Cell Lung Cancer and 
Asymptomatic, Untreated Brain Metastases (BRAIN): A Nonrandomized, Phase 

II Study 



Stratégie thérapeutique: CBNPC polymétastatique 

Référentiel Rhône Alpes 2017 



PLAN 
•  Ampleur du problème 

•  Imagerie des métastases cérébrales 

•  Place de la chirurgie 

•  Place de la radiothérapie 

•  Peut on différer les traitements locaux: place des traitements 
systémiques? 

•  Chimiothérapie et anti-angiogéniques 

•  Anti EGFR et anti ALK 

•  Anti PD1-PDL1 
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ALEX  
phase III alectinib versus crizotinib 

•  Stade	IIIB/IV		
•  CBNPC	IHC	ALK+	

•  ECOG	PS	0-2	

• Métastases	

cérébrales	

asymptomatiques	

traitées	/	non	

traitées	

Alectinib		
600	mg	x	2/j	
(n	=	152)	

Crizotinib		
250	mg	x	2/j	
(n	=	151)	

	
Critère	de	jugement	
principal	

-  SSP	(investig.)	
Critères	de	jugement	
secondaires	

−  SSP 
(par revue 
indépendante)	

−  SSP	cérébrale	
−  SG	
−  Réponse	
−  QdV	
−  Tolérance	

		

Shaw	A	et	al.	LBA9008.	ASCO	2017.	

R

1:1	

•  Facteurs de stratification 
–  PS (0/1 versus 2) 
–  Patients asiatiques versus autres 
–  Métastases cérébrales 
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(5,4-14,7) 

41,4 % 
(33,2-49,4) 

HR = 
0,16 
IC95 : 

0,10-0,28 

p < 
0,0001 

Alectinib (n = 152) 

Crizotinib (n = 151) 

Mois 

Shaw A et al. LBA9008. ASCO 2017. 

ALECTINIB	 CRIZOTINIB	

MC	mesurables	 17	
	

RO	(%)	 81	 50	

ddRméd	(mois)	 5,5	

MC	mesurables	
et	non-
mesurables	

RO	(%)	 59	 26	

ddRméd	(mois)	 NA	 3,7	

ALEX  
phase III alectinib versus crizotinib 

Activité cérébrale  
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Alectinib (n = 88) 
Crizotinib (n = 93) 

HR = 0,51 ; IC95 : 
0,33-0,80 

ALEX  
phase III alectinib versus crizotinib: 

Activité cérébrale  

Shaw A et al. LBA9008. ASCO 2017. 



Essai ALTA: Brigatinib versus Crizotinib in ALK-Positive Non–
Small-Cell Lung Cancer 

Camidge, NEJM sept 2018 



PATIENTS	WITH	LOCALLY	
ADVANCED	OR	METASTATIC	NSCLC	
Key	inclusion	criteria	
	
• ≥	18	years	
• WHO	performance	status	0/1	
• Exon	19	deletion/L858R	(enrolment	
by	local	or	central	EGFR	testing)	
• No	prior	systemic	anti-cancer/
EGFR-TKI	therapy	
• Stable	CNS	metastases	allowed	

RECIST	1.1	
assessment	
every	6	

weeks	until	
objective	
progressive	
disease	

EGFR-TKI	SoC	
Gefitinib	(250	mg	p.o.	qd)	
or	Erlotinib	(150	mg	p.o.	

qd)	
(n=277)	

Osimertinib	
(80	mg	p.	o.	qd)	

(n=279)	

1 to 1 

FLAURA : phase 3 osimertinib VS TKI 1ère 
génération, 1ère ligne 

Stratification	
by	mutation	

status	
	(Exon	19	

deletion/L858R)	
and	race	

(Asian/non-
Asian)	

R

Crossover	was	allowed	for	patients	in	the	SoC	arm,		
who	could	receive	open-label	osimertinib	upon	central	
confirmation	of	progression	and	T790M	positivity	

Ramalingam S. et al. - ESMO® 2017 - Abs. LBA2PR 



Osimertini
b 

HR : 0.46 
(95% CI: 0.36-0.59) 
p<0.0001 

SoC 

No.	at	risk	

Osimertinib	 53	 51	 40	 37	 32	 22	 9	 4	 1	 0	
SoC	 63	 57	 40	 33	 24	 13	 6	 2	 1	 0	

No.	at	risk	

Osimertinib	 226	 211	 193	 173	 146	 117	 62	 22	 3	 0	
SoC	 214	 182	 157	 119	 83	 65	 31	 8	 1	 0	
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Mois depuis randomisation 

Osimertinib 

HR : 0.47 
(95% CI: 0.30-0.74) 
p=0.0009 

Median	PFS	
Months	(95%	CI)	

Osimertinib	 15.2	(12.1-24.4)	

SoC	 9.6	(7.0-12.4)	

SoC 

CNS progression events occured in 17 (6%) vs 42 (15%) patients receiving osimertinib vs SoC (all 
patients) 
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Mois depuis randomisation 

Median	PFS	
Months	(95%	CI)	

Osimertinib	 19.1	(15.2-23.5)	

SoC	 10.9	(9.6-12.3)	

FLAURA : phase 3 osimertinib VS TKI 1ère 
génération, 1ère ligne 

With CNS metastases (n=116) Without CNS metastases (n=440) 

Ramalingam	S.	et	al.	-	ESMO®	2017	-	Abs.	LBA2_PR	



Stratégie thérapeutique: 
CBNPC polymétastatique 

Référentiel Rhône Alpes 2017 



PLAN 
•  Ampleur du problème 

•  Imagerie des métastases cérébrales 

•  Place de la chirurgie 

•  Place de la radiothérapie 

•  Peut on différer les traitements locaux: place des traitements 
systémiques? 

•  Chimiothérapie et anti-angiogéniques 

•  Anti EGFR et anti ALK 

•  Anti PD1-PDL1 
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Données de la littérature 

q   Essais « pivots » 
	
	
§ Peu	de	pts	inclus	porteurs	de	MC	
§ Pts	porteurs	de	MC	symptomatiques	et/ou	non	pré-traitées	:		

Ø  systématiquement	exclus	
	
		

El Rassy E. et al., Non-small cell lung cancer brain metastases and the immune system: From brain metastases development to treatment, 
Cancer Treatment Reviews, 2018 

1ère ligne 



Données de la littérature 

q   Essais « pivots » 

El Rassy E. et al., Non-small cell lung cancer brain metastases and the immune system: From brain metastases development to treatment, 
Cancer Treatment Reviews, 2018 

2e ligne 

	
	
§ Peu	de	pts	inclus	porteurs	de	MC	
§ Pts	porteurs	de	MC	symptomatiques	et/ou	non	pré-traitées	:		

Ø  systématiquement	exclus	
	
		



Données de la littérature 

q   Études rétrospectives 

El Rassy E. et al., Non-small cell lung cancer brain metastases and the immune system: From brain metastases development to treatment, 
Cancer Treatment Reviews, 2018 



 

Key eligibility 
criteria : 

 

§ Age ≥18 yrs 
§ Advanced NSCLC  
§ Brain Metastase(s) (BMs) 
before nivolumab initiation 
§ Failure of at least one line of 
chemotherapy  
§ PD-L1 expression unknown 

 

Nivolumab 
: 

 
§  3 mg/kg q2w 
§  Started between 

01/09/2015 and 
30/09/2016  

Treat until 
progression or 
unacceptable 

toxicity 

IMMUNOBrainZH* : Multicenter, Non-
interventional, Retrospective Cohort Study   

Primary endpoint : Intracerebral Response Rate (RECIST v1.1) 
Secondary endpoints : Overall Response Rate (ORR), Extracerebral 
Response Rate, Overall Survival (OS), Intracerebral Progression-Free-Survival 
(iPFS) 

Methods 

*BZH= Brittany region, France 



Characteristic  N = 77 

Median age, y (range) 57 (29-78) 

Sex 
                     F 
                     M 

 
21 

(27.3%) 
56 

(72,7%) 

Smoking history 70 
(90.9%) 

BMs before nivolumab initiation 
                     At first diagnosis of 
cancer 
                     During the course of 
disease 

 
53 

(68.8%) 
24 

(31.2%) 

Adenocarcinoma 56 
(72.7%) 

Oncogenic addiction 
 
                     KRAS  
                     EGFR 
                     ALK 

 
 
23 

(29.9%) 
4 (5.2%) 

0 

Median of prior lines 1 [1-6] 

Results (1/3) 

RT : Radiotherapy 
SRT : Stereotactic Radiotherapy 
WBRT : Whole Brain Radiation Therapy 

259 patients 

77 pts with BMs 
before nivolumab 

initiation  

Pre-treated BMs 
50 pts 

No previous intracranial 
local treatment 

27 pts 

SRT 
17 pts  

WBRT 
33 pts RT before nivo : 

 

•  < 3 months : 20 pts 
•  > 3 months : 30 pts 

IMMUNOBrainZH* : Multicenter, Non-
interventional, Retrospective Cohort Study   



Results (2/3) :  

Intracere
bral RR 

Extracere
bral RR  ORR 

Complete 
Response 4 1 1 

Partial 
Response 12 16 17 

Stable 
Disease 

23 16 14 

Progressive 
Disease 21 28 32 

Not 
evaluable 17 16 13 

Objective 
Response 
Rate 

20.8% 22.1% 23.4
% 

No prior 
local 

treatment*  
N=27 

SRT 
N=17 

WBRT 
N=33 

Complete 
Response 3 1 0 

Partial Response 5 3 4 

Stable Disease 6 6 11 

Progressive 
Disease 9 4 8 

Not evaluable 4 3 10 

Intracerebral RR 29.6% 23.5% 12.1% 

Intracerebral 
control 51.9% 58.8% 45.5% 

§  Response according to prior local treatment 

§  Response 
 

q  Median time between prior radiotherapy and nivolumab initiation was 4 months [1-;27] 

q  *2 pts received radiotherapy at nivo initiation (2 PR : 1 with SRT, 1 with WBRT) 

Radiotherapy before 
nivolumab 

< 3 
months 

N=20  

> 3 months 
N=30 

Complete 
Response 1 0 

Partial 
Response 5 2 

Stable Disease 5 12 
Progressive 
Disease 4 8 

Not evaluable 5 8 
Intracerebral 
RR 30.0% 6.7% 

IMMUNOBrainZH* : Multicenter, Non-
interventional, Retrospective Cohort Study   



Conclusions 

ü  Les métastases cérébrales constituent un challenge clinique et 
thérapeutique fréquent en oncologie thoracique 

ü  Leur incidence est en augmentation avec l’amélioration de 
l’espérance de vie de nos patients 

ü  L’IET tend à disparaitre au profit d’une irradiation stéréotaxique 
d’un nombre plus important de lésions 

ü  Contrairement à de vieilles idées reçues, beaucoup de traitements 
systémiques passent la BHE et le taux de réponse cérébrale est 
parfois équivalent au taux de réponse extra cérébral.  

ü  La perspective de réponses durables doit inciter à préserver les 
fonctions cognitives 

ü  L’efficacité intracérébrale des immunothérapies semble équivalente à 
l’efficacité extra cérébrales mais les incertitudes demeurent (impact 
des corticoides?)  



Merci à Pierre Le Noac’h, Renaud Descourt et Gilles Robinet pour leur aide 
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