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f) Liens d’intéret

Aucun lien d’intérét...
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f) Limites actuelles

= La majorité de la littérature ne distingue
pas ou peu |'histologie dans les essais
relatifs a la prise en charge des métastases
cérébrales
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i) Objectif

De multiples présentations cliniques
Des moyens thérapeutiques différents
Un patient a prendre en charge...

- traitement adapte :

= Ne pas sur-traiter les patientes de mauvais pronostic
= Ne pas sous-traiter les patients de pronostic favorable
= Préserver la fonction (long survivant)
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f) Présentation clinique

= Grande diversité : integre :
= Situation encéphalique
= Situation extra-encéphalique

= Données cliniques propres au patient

= Données histologiques
= Biologie moléculaire
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i) Situation encéphalique

= Selon I'atteinte encéphalique :
= Atteinte :

= Leptoméningée
= Multiples > 3-4
= Multiples < 3-4
= Unique

= Solitaire

» Territoires fonctionnels touchés :
= Impact clinique
= Potentiel de résécabilité
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i) Situation extra encéphalique

= Selon le stade au diagnostic :
= Méta synchrones:

= Maladie extraencéphalique « opérable » vs « non opérable »

= Méta asynchrones :

= Métas asynchrones : maladie controlée ?

= Selon I'histologie :
= Petites cellules

= Non a petites cellules
= BIOLOGIE?!.
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f) Données cliniques du patient

= Comorbidites
= fonction neurologique
= Etat général global : OMS
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Classes RPA RTOG (Gaspar 1997,
f) validation en 2000 Gaspar)

Classification RPA et méedianes de surwvie

RPA I RPA I RPA 1
Index de Karmofsky 270 | =70 =270 =70
Age | £ 65 ans > 65 ans Indifférent
Tumeur primitive | Oui Non Indifferent
controlée
Métastases Non Owi Indifferent
extracraniennes

Tous les | Ni RPA Il ni RPA I Un seul

| facteurs facteur

BRAIN METASTASES

Meédiane de survie globale
RPAI : 7.1 mois

RPAII: 4.2 mois

RPA |1ll: 2.3 mois

Gasper L et al. Int J Radiat Oncol Biol Phys 1997 ; 37 :745-751
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Fig. 3. Survival curves for Class I, II, IIL.



Median survival (months)

RPA class 1

KPS =70, age <<65 years, controlled primary 7-1

tumour, no extracranial disease
Single metastasis 13-5
Multiple metastases -0

RPA class 2

All other situations -2
Single metastasis a8-1
Multiple metastases 4-1

RPA class 3

KPS =70 2-3

Survival results for overall RPA classes are from Radiation Therapy Oncology Group
trials,” and those for the single and multiple metastases subdivisions of class 1 and 2
are from Lutterbach et al ® KPS=Kamofsky performance status score.

Table 1: Prognostic factors by RPA class

Gasper L et al. Int J Radiat Oncol Biol Phys 1997 ; 37 :745-751
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) RPA corrigé (sous population

Classification RPA corrigéee et médianes de survie

IK>60)

0 1
Index de 90% ou 100% 70% ou 80%
Karnofsky
Métastases extra Non Oui
cranienne
Tumeur primitive Oui non
. contrblée

lI-a : somme des 3 facteurs=0o0u 1
lI-b : somme des 3 facteurs =2
lI-c : somme des 3 facteurs =3 ou 4

Yamamoto M, Int J Radiat Oncol Biol Phys 2012 ; 83, 5 :1399-1405.

Médiane de survie : 15.6 a 19.7 mois
Médiane de survie : 8.4 mois
Médiane de survie : 5.2 a 3.5 mois

WWW.onco-nouvelle-aquitaine.fr
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SIR

Classification SIR (Score Index for Radiosurgry)

0 1 2
Age <59 51-59 <51
Karnofsky =50 &0-70 =70
Maladie Progression Stable ou Réponse
systemique reponse compléte ou

partielle absente

volume de la >13 cm? 5-13 cm? <5 cm?
Iésion la plus
importante
Mombre de =2 1 1

metastases

Somme des valeurs de chaque paramétre :

classe 3 (8-10).

classe 1 {(0-3), classe 2 (4-7),

Weltman E, Salvajoli VW, Brandt RA, de Morais HR, Prisco FE, Cruz IC, et al.

Radiosurgery for brain metastases: a score index for predicting prognosis.
Int J Radiat Oncol Biol Phys 2000 ; 46 : 1155-61.
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) BSBM

Classification BSBM (Basic Score for Brain Metastases)

Variable / Score (0] 1
KPS =380 a0-100
Maladie metastatique Oui MNon

extracerebrale

Tumeur primitive Oui MNon
contrélée
Total (1] 3

Le score varie de 0 a 3 points. Plus le score est éleve, meilleure est la survie.

Lorenzoni J, Devriendt D, Massager N ef al. : Radiosurgery for treatment of brain
metastases : estimation of patient eligibility using three stratification systems.

Int J Radiat Oncol Biol Phys 2004 ; 60 : 218-224
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) GPA

Classification GPA.

Score GPA o 0,5 1
Age >60 ans 50-59 ans <50 ans
Karnofsy PS <70 70-80 =80
Nombre de métastase cérébrale >3 2-3 b |
Métastase extra-cérébrale ‘ oui ‘ - non

Sperduto PW, Berkey B, Gaspar LE, Mehta M et al., A new prognostic index and
comparaison to three other indices for patients with brain metastasis : an analysis
of 1960 patienst in the RTOG database. Int 1 Radiat Oncol Bio Phys 2008 ;
70 :510)4
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Sperduto PW, Kased N, roberge D, XuZ et al. Summary report on the graded

prognostic assessment : an accurate and facile diagnosis-specific tool to estimate

survival for patients with brain metastases 1 Clin Oncol 2012 ;30(4) : 419,

f’ Classification DS-GPA

__!_E_ Score total Survie médiane en
mois

Age (années) >60 50-60

0-1,0 3,0

KPS <70 70-80 90-100

ECM Oui - Non

1,5-2,0 5,5

Nbre BM >3 2-3 1 2,5-3,0 9,4
Total 3,5-4,0 14,8

B

1 C _l
— 1.0+ GPA 3.5-4.0 — 10 2] GPA 3.5-4.0
= — GPA 2.5-3.0 S = GPA 2.5-3.0
= — - = - GPA 1.5-2.0
E 0.8 1 — gE: ;'g-?g S 0.8+ = GPA 0.0-1.0
I . - — .| .
2 S
= o064 =
o w
= S
S 0.4- =
S 04 =
o9 w2
T 0.2 o
a ey a
- —
o S
T T _=_ T
0 12 24 36 0 12 24 36

Time From Start of BM Treatment (months) Time From Start of BM Treatment (months)
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2% DS-GPA : Lung-molGPA

Table 2. Updated DS5-GPA for NSCLC With Brain Metastases (Lung-molGPA) Scoring Chart and Worksheet to Estimate Survival

GPA Scoring Criteria®

Prognostic Factor 0 0.5 1.0 Patient Score®
Age, vy =70 =70 MA -
KPS =70 80 90-100 -
ECM Present Absent .
Brain metastases, No. =4 1-4 MA -
Gene status EGFR neg/unk and ALK neg/unk N A EGFR pos or ALK pos -
Total MNA NA MNA -

Abbreviations: D5, diagnosis-specific; ECM, extracranial metastases; GPA,
graded prognostic assessment; KP5, Karnofsky Performance Status; M5,

median survival; NA, not applicable; neg/unk, negative or unknown; NSCLC,

non-small-cell lung cancer; pos, positive.

4 Adenocarcinoma MS in months by GPA: 0-1.0 6.9; 1.5-2.0, 13.7; 2.5-3.0 .26.5;

b Evaluating clinician completes this column.

and 3.5-4.0, 46.8; nonadenocarcinoma MS in months by GPA: 0-1.0, 5.3;
1.5-2.0,98;:25-3.0,128.

[a] Adenocarcinoma

1.0+
GPA O-1
GPA 1.5-2
0.8
= GPA 2.5-3
= GPA 3.5-4
Z 06
=1
v
L (Ve Ay, SR S5
=1
5 0.4
=
o
a
0.2
0 : - : .
o 20 40 60

Months From Start of Brain Metastasis Treatment
No. at risk

AY
3ernes GPAO-1 337 47 9 5
GPA1.5-2 664 189 53 10
GPA2.5-3 455 228 93 38

GPA 3.5-4 65 50 18 7

Proportion Surviving

No. at risk
GPA O-1
GPA 1.5-2
GPA 2.5-3

1.0+

e
®

o
*

o
IS

0.2

Nonadenocarcinoma

GPA O-1

-~ GPA 1.5-2
GPA 2.5-3

175
324
166

20 a0 60

Months From Start of Brain Metastasis Treatment
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54 15 11



Table 1. Comparison of Historical and Recent Survival in Patients With NSCLC and Brain Metastases

1985-2005 2006-2014

All NSCLC, DS-GPA MNonadenocarcinoma NMSCLC Lung-molGPA® Adenocarcinoma NSCLC Lung-molGPA®
Lung GPA Score MS, mo Patients, No. (%) MS, mo Patients, No. (25) MS, mo Patients, No. (25)
0.0-1.0 3.0 254 (14) 53 175 (26) 6.9 337 (22)
1.5-2.5 5.5 705 (38) 9.8 324 (49) 13.7 664 (44)
2.5-3.5 = 713 (40) 12.8 166 (25) 5 455 (30)
3.5-4.0 161 (9) 0 65 (4)
Overall 7.0 1833 (100) 9.2 665 (100) 15.2 1521 (100)

Abbreviations: D5, diagnosis-specific; GPA, graded prognostic assessment; M5,
median survival; NSCLC, non-small-cell lung cancer.

present study.

? The Lung-molGPA is the updated D5-GPA designed from the data in the
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Quels moyens thérapeutiques ?

m Chirurgie

: Radiothérapie
= WBRT (variante : WBRT avec épargne hippocampique (rRToco933))
= Radiochirurgie(SRS), RTE stéréo (SBRT)

: Chimiothérapie

3 Association thérapeutique

+ soins de support
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i) « dogmes »

= Barriere hémato-encéphalique

= CNS : sanctuaire de la maladie, inaccessible aux
traitements generaux

= Maladie cérébrale jusqu’alors réserveée aux traitements
locaux.

= Locaux stricts : Chir / radiochir
= « locorégionaux » : EIT
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Chirurgie: rationnel 3 essais

randomises

Survie médiane

% de
récidive/progression

Temps médian jusqu’a
progression

Patchell 1990 G1: WBRT (n=23) Unique G1: 15 semaines RL : RL:
G2 : WBRT+ chir (n=25) 36 Gy en 12 fr. G2 : 40 semaines G1:12/23 (52%) G1: 21 semaines
Histo multiple G2 : 5/25 (20%) p<0.02 G2 > 59 semaines
P<0.01 p<0.0001
RLR
G1:3/23 (13%)
G2 5/25 (20%) NS
Mintz 1996 G1: WBRT (n=43) Unigque G1l: 6.3 mois NR NR
G2 : WBRT+ chir (n=41) 30 Gy en 10 fr. G2 :5.6 mois
P =NS
Vecht 1993 G1: WBRT (n=31) Unique G1:6 mois NR NR
G2 : WBRT+ chir (n=32) 40 Gy en 20 fr. G2 : 10 mois
Histo multiple
P=0.04
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Méta unique : Chir Vs Chir

=
+ WBRT g
|
[k}
=
Table 4.—Location of Recurrence of Metastatic E
Cancer in the Brain é
No. (%)
| |
Observation Radiation
Group Group
Recurrence (n = 46) (n =49)
None 14 (30) 40 (82)
Original only™ 15 (33) 2 (4)
Original and distantt 6 (13) 3 (6)
Distant only 11 (24) 4 (8)
52
*A recurrence of the original brain metasta- p
sis is defined as the reappearance of metastasis &
in exactly the same site in the brain as the first S
metastasis. %
tAdistant brain recurrence is any recurrence 2
not at the site of the original metastasis. P
L]
Patchell RA, Tibbs PA, Regine WF, Dempsey R], Mohiuddin M, a5
Kryscio RJ, et al. Postoperative radiotherapy in the treatment of
single metastases to the brain: a randomized trial. JAMA. 1998 Nov
4;280(17):1485-1489.
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f) Indications de la chirurgie

= Exerese a discuter de principe si « conditions de sécurité fonctionnelle
satisfaisante » (y00,2009)

= ->avis du chirurgien essentiel sur la faisabilité

= En intention « curatrice », possibilité d’acces a une chirurgie éveillée.

= En intention palliative : lié a I'impact fonctionnel (immédiat, attendu)
ou au contexte (corticothérapie et immunothérapie?)

Attitude de prise en charge combinée : « considérer chir et
radiothérapie en concomitant »
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Pourquoi la radiochir (RTE Stéreéo)?

= Alternative a la chirurgie
= Impact de la dose sur le controle local
: Impact de I'épargne dosimétrique cérébrale sur la fonction neurologique a long terme

e T I,

Inconvénients :

Impasse sur la maladie microscopique cérébrale
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) Definitions ...

" Radiochirurgie : radiothérapie stéréotaxique Dose Unique (SRS)
" Radiothérapie Stéréotaxique hypofractionnée (dose > 5 Gy) (SRT)

" Plusieurs techniques liées au matériel :
=  Gammaknife (Cobalt, cadre invasif)

= Accérateurs de particules « classiques » optimisés:
Systeme Novalis
Solution Varian

Solution Elekta

= Accélérateurs stéréo « purs »:
Cyberknife (Accuray*)
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Adjuvant Whole-Brain Radiotherapy Versus Observation After
Radiosurgery or Surgical Resection of One to Three Cerebral
Metastases: Results of the EORTC 22952-26001 Study

Martin Kocher, Riccardo Soffietti, Ufuk Abacioglu, Salvador Villa, Francois Fauchon, Brigitta G. Baumert,
Laura Fariselli, Tzahala Tzuk-Shina, Rolf-Dieter Kortmann, Christian Carrie, Mohamed Ben Hassel,
Mauwuri Kouri, Egils Valeinis, Dirk van den Berge, Sandra Collette, Laurence Collette,

and Rolf-Peter Mueller

WIOLUME 280 - HUMBER 2 - JAMUARY 3 2011

JOURNAL OF CLINICAL ONCOLOGY ORIGIN AL REPORT

Table 1. Eligibility Criteria

Eligibility Criteria

Inclusion criteria
Age = 18 years
WHO performance status = 2
1-2 brain metastases

Radiosurgery: single metastasis = 3.5 cm, mukliple metastases = 2.5 cm in
diameter

Surgery: complete surgical resection

Radiosurgery: histologic confirmation of primary turmor or other
metastases = 4 years ago, stereotactic biopsy of the brain metastasis
otherwise

Stable systemic cancer for = 3 months andfor asymptomatic
synchronous primary tumor without metastases outside the CINS or
unknown primanry tumaor

Exclusion criteria

Brain metastasis of small-cell lung cancer, lymphoma, leukemia,
myeloma, germ cell tumors

EBrain stem metastases
Leptomeningeal metastases

Recurrent brain metastases after surgery and/or radiosurgery and/or
brain irradiation

Inability to interrupt chemotherapy during whole-brain radiotherapy

Table 2. Patient Demographics and Clinical Characteristics

Observation WERT Total
n = 179) (n = 180) (N = 359)
MNo. of MNo. of MNo. of
Characteristic Patients % Patients 9% Patients 9%

Age, years

Median 61 60 60

Range 37-80 26-81 26-81
Sax

Male 122 68 113 B3 235 B5

Female 57 32 67 37 124 35
WHO performance status

0 82 46 75 42 157 44

1 78 44 84 47 162 45

2 19 11 21 12 40 11
Meurclogic status

No deficit = b4 97 54 194 b4

Some deficit, useful work 52 29 54 30 106 30

Moderate impairment 29 16 29 16 58 16

Major impairment 1 1 o] 4] 1 (8]
Localization of primary tumor

Lung (NSCLC) 93 52 97 54 190 b3

Breast 20 11 22 12 42 12

Kidney 13 7 16 9 29 8

Colorectal 16 9 14 g 20 8

Melanoma 8 5 10 [+ 18 5

Other 15 8 12 7 27 8

CuUP 14 8 9 b 23 B
Macroscopic tumor outside

the brain

Absent 89 50 79 44 168 47

Present 82 46 91 B1 173 48

Unknown 8 4 10 [+ 18 5

H H Abbreviations: WERT, whole-brain radiotherapy; NSCLC, non—small-cell lung
I L”talne = 2‘ cancer; CUP, cancer of unknown primary tumor.
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100 — Observation
100+ — Observation WBRT
=
= g WEBRT = 80
= | = =
= g = 680
= 60 = N \
% “\‘1' = Wi 40 H"'L.‘
= . -,
= 404 " = E M.u
E I 1‘“_4"_“ o 20 “—LM-H‘_N
§ 20 il?—--.—ﬁ—k_'_!_‘_#_H_‘_r — ~H—=+—|—.__‘J_’_iu
0 & 12 18 24 30 368 42 48 54 &0 0 6 12 18 24 30 36 42 48 54 60
Time (months) Time (months)
Randomized Randomized _ _
treatment 0 N No.of patients at risk treatment 0 N No.of patients at risk
Observation 142 179 117 75 a4 21 29 15 12 g 7 9 Observation 149 179 112 T 41 29 19 14 11 8 b 1
WEBRT 149 180 124 80 61 28 75 18 15 11 g 7 WERT 152 180 118 73 h2a 34 25 17 13 10 9 )
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Table 5. Intracranial Progression and Salvage Therapy

Observation WEBRT
% of Patients Who %% of Patients Who
Frogression and Salvage MNo. of Experienced %% of Total Mo. of Experienced % of Total
Therapy Patients Progression (n = 139) Patients (n = 179) Patients Progression (n = 87) Patients (n = 180)

Site of intracranial progression

Mew sites 60 43 34 44 b1 24

Initial sites b4 39 30 31 386 17

Both 19 14 11 7 8 4

Unknown 6 4 3 b G 3
Salvage treatment

WERT 575 31 5] 7 3

Radiosurgery 21 15 12 20 232 11

Surgenry 11 a8 G 3 3 2

Radiosurgery + WERT 1 1 1

Surgery + WERT 3 2 2

Abbreviation: WERT, whole-brain radiotherapy.

Publication de QDV
mais cross-over
important

WWW.onco-nouvelle-aquitaine.fr
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QOOD SCENCE Annals of Oncology 28: 2588-2594, 2017
BETTER MEDICINE doi 10,1093 /Aannoncmdx332
BEST PRACTICE Fublished online 27 Junse 2017

ORIGINAL ARTICLE

T. M. Churilla’, E. Handorf', S. Collette?, L. Collette?, Y. Dong', A. A, Aizer®, M. Kocher? R. Soffietti®,
B. M. Alexander®" & S. E. Weiss' ™"
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L] 12 24 36 48 G0 T2 84
Time (months)
MNumber at risk
MNo WEBRT, GPA<2.5 37 13 3 3 1 (] L] 0
Mo WEBRT, GPA==2.5 50 24 9 4 3 1 L] 0
WEBRT, GPA<2.5 37 13 5 1 1 0O (0] Q0
WEBRT, GPA==2.5 51 20 12 2 0 0O (0] Q0
Mo WBRT, GPA<2.5 — Mo WBRT, GPA==2.5
WEBRT, GPA<2.5 — WBRT, GPA==2.5

Figure 2. Overall survival among non-small-cell lung cancer (NSCLC) patients according to receipt of whole brain radiotherapy stratified by
diagnosis-specific Graded Prognostic Assessment (GPA) score (per-protocol). NSCLC patients (n = 175) were stratiied according to GPA
scores of < 2.5 (unfavorable) and = 2.5 (favorable).
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Published in final edited form as:
JANAA 2016 July 26 316(4): 401—409. doi:10.1001/Jjama.2016.9839.

Effect of Radiosurgery Alone vs Radiosurgery With Whole Brain
Radiation Therapy on Cognitive Function in Patients With 1 to 3

Brain Metastases:

A Randomized Clinical Trial

Paul D. Brown, MD, Kurt Jaeckle, MD, Karla V. Ballman, PhD, Elana Farace, PhD, Jane H.
Cerhan, PhD, S. Keith Anderson, MS, Xiomara W. Carrero, BS, Fred G. Barker Il, MD,
Richard Deming, MD, Stuart H. Burri, MD, Cynthia Ménard, MD, Caroline Chung, MD, Volker
wW. Stieber, MD, Bruce E. Pollock, MD, Evanthia Galanis, MD, Jan C. Buckner, MD, and

Anthony L. Asher, MD

SRS seule (20-24 Gy), n=111

1-3 métastases
WBRT (30 Gy en 12) +SRS (18-22 Gy),

n=102

Objectif principal : détérioration cognitive a 3 mois

Objectifs secondaires : temps jusqu’a progression neuro, QDV, autonomie, cognition a long
terme, SG

WWW.onco-nouvelle-aquitaine. fr

. 3emes Rencontres d’Oncologie Thoracigue en Nouvelle-Aquitaine - 24 mai 2019



100 -

=
=  80-
L
=
= =
'S 5 60-
s 8
s 2 Stereotactic radiosurgery
=&
§ = 40
=5
=" i
— S - - R e T - &= - AN -
= 204——fF— ———  asaeaa -
S Stereotactic radiosurgery plus
whole brain radiotherapy
0 T 1
0 18 24
Months After Randomization
No. at risk
Stereotactic radiosurgery 111 35 12 5 1
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- Hazard ratio, 1.02; 95% Cl, 0.75-1.38; log-rank P=.92
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0 6 12 18 24 30 36 42 48 54 60
Months After Randomization
No. at risk
Stereotactic radiosurgery 111 64 35 19 13 10 7 4 4 2 2
Stereotactic radiosurgery plus 102 50 28 22 13 8 8 5 3 1 1

whole brain radiotherapy
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Patients Who Experienced Cognitive Deterioration by 3 Months and Difference Between Groups

Mo (4t of Participants

5ES Alone S5ES Flus WEBERT MAean Diifference,
(m = 63} (= 48) 04 (25049 CT) P ValoeT
Change fromn baseline b
HVLT-E
Inmmnediate recall
Deterioraton 5(B.2) 14 {304
222 (540 30.1) A0
Mo deterioration 56 (D1.5) 3T (596
Deelayed recall
Deterioraton 12 (19.7) 24 ({51.1)
F1.4(12.1 to 50.T) < 001
Mo deterioration 44 (B0.3) 23 {489
Fecogmition
Deterioraton 14 (22.4) 19 {434
178 (—1.510372) 5
o deterioration 48 (77.4) 28 (59.6)
THhiT-A time to complese
Dreeterioration 10 (16.7T) 14 (304
13.8 (—4.4 10 32200 11
Mo deteTioration 50 (B3.3) 3T (596
TMT-B ome to complete
Dreeterioration 11 (19.F 16 (372)
182 (—1.410379) 07
Mo deterioration 47 (B1.) 27 (52_8)
COMRAT poal
[~ Detenioranon T} EIeO)
157 (2.4 e 31.00) Aol
Mo deteTioration 52 (R8.1) 35 (Bl 4
GPS tofal seconds
Dreeterioration 17 (20.3) 21 {477
184 (—2.4 10 383) i
Mo deteTioration 41 (70.T) 23 (52.3)
OneEcome for copnitive
prosression &t 3 o
Stable 23 (34.5) 4 (B3]
—282{(—34 2 —122) < 0011
Progression 40 (G3.5) 44 (@1 T

. 3emes Rencontres |

Abbreviations: OOWAT, Controlled Oxal Word Asseciaton Test; GFS, Grooved Pegboand Test; HWLT-F., Hopkins Werbal Leammines Test—Fevised:
S5F.5, stereptactic radiosurpery; TOAT, Trail Makine Test; WBET, whole brain radiotherapny.

aB_"-'F:iE]:I.EI' Exact test

E'I:'_:-:|-g:|:|.l'|:'r'c-|! deterioration was defined as a declins of 1 5D in score from basaline



Stereotactic radiosurgery for patients with multiple brain
metastases (JLGK0901): a multi-institutional prospective
observational study et Oneel 201415138705

Masaaki Yamamoto®, Toru Serizawa®, Takashi Shuto, Atsuya Akabane, Yoshinori Higuchi, Jun Kawagishi, Kazuhiro Yamanaka, Yasunori Sato,
Hidefumi Jokura, Shoji Yomo, Osamu Nagano, Hiroyuki Kenai, Akihito Moriki, Satoshi Suzuki, Yoshihisa Kida, Yoshiyasu lwai, Motohiro Hayashi,
Hiroaki Onishi, Masazumi Gondo, Mitsuya Sato, Tomohide Akimitsu, Kenji Kubo, Yasuhiro Kikuchi, Toru Shibasaki, Tomoaki Goto, Masami Takanashi,

Yoshimasa Mori, Kintomo Takakura, Nackatsu Saeki, Etsuo Kunieda, Hidefumi Aoyama, Suketaka Momoshima, Kazuhiro Tsuchiya

Non infériorité
objectif principal : Survie globale

Inclusions : objectifs secondaires :
;7 . . survie neurologique
- 10 lésions maximum détérioration neurologique
- Toutes < 10 mL et axe < 3 cm réc!g!ve ‘:ocale,’ |
recidive ‘locoregionale’
- Vtotal < 15 mL récidive leptoméningée

leucoencéphalopathie

nouvelles RTE stéréo
- KPS > 70 WBRt de sauvetage

- Petites cellules inclus toxicité
fonctions cognitives
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)

1194 patients dans 20 centres japonais:

* 34 de primitifs pulmonaires
« 60-70% de maladie « somatique » controlée
 Majorité de RPA II

70 % de patients asymptomatique sur le plan neuro

27 3émes Rencontres d’'Oncologie Thoracique en Nouvelle-Aguitaine -

Total (n=1194) 1tumour 2-4 tumours L-10 tumours pvalue
(n=4E55) (n=531) (n=208)

Tumour number

Median (IQR) 2(1-4) 1(1-1) 2(-3) 6 (5-8)

Mean (50) 32 1(0) 3 7@
Age. years

Mean (50) 65-8 (10-2) 65-9(107) 65-8(%-9) 65-4(9-9) 055

Range 30-91 30-91 26-91 37-89 .

265 693 (58%) TFO(59%)  310(58%) 113 (54%) 046
Semp 037

Fernale 471 (39%) 177 (39%) 203 (38%) 91 (44%)

Male 773 (61%) TR (61%) 328 (62%) 117 (56%) .
Primary cancer 035

Lung 912 (76%) UBFE%) 400 ([75%) 164 [79%)

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

Gltract 85 (7%) 5 (8%) 41(8%) 9 (4%)

Kidney 16(3%) 15 (3%) 18 (4%) 2 (1%)

Other 38 (3%) 15 (3%) 14 (3%) 9 (4%) "
Extracerzbral diseases 0-075

Controlled £11(68%) 325 (71%) 355 (67%) 131 (63%)

Mot controlled 363 (32%) 130 (29%) 176 (33%) 77 @7%) .
KPS 092

=80 points 1026 (87%) 395 (87%) 459 (86%) 182 (88%)

=70 points 158 (13%) 60 (13%) 72 (14%) 26 (13%) -
RPA class 076

il 334 (28%) 134 (25%) 141 (I7%) 59 (28%)

2 819 (59%) 304 (67%) I71(70%) 144 (6%%)

! 413%) 17 (4%) 19 (4%) 5(2%) -
Neurclagical symptoms 0-085

No B35 (70%) 335 (74%) 357 (67%) 143 (69%)

Yes 359 (20%) 120 (26%) 174 (33%) 65 (31%)
MMSE score

Median (IQR) 28 (25-30) B (25-30)  28(25-30) 18 (25-30) 066

Range 730 730 1730 9-30

=27 points 750 (63%) 279 (61%) 339 (64%) 132 (64%) 074
Cumulative tumour volume, mL

Mean (5D) 2.84(291) 227 (2.38) 307 (3-08) 3-54(3-25) <0-0001

Range 0-01-14-96 0-01-9-90 0-02-14-95 0-02-13-90

=19 mlL 601 {50°%) 105 (43%)  270(53%) 137 (61%) <0.0001
Maximum diameter of the largest tumour (cm)

Mean (5D) 162 (068)  160(069) 166 (068) 162 (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%) 271 (49%) 273 (51%) 106 (51%) 0-65

Data are mumber (%), unless otherwise specified. Clinical characteristics were measured mainly on the day of

sterentactic radiosurgery, or uncommonly on the day before. Gl= gastrointestinal. KPS=Kamofsky performance status.
RPA=recursive partitioning analysis.® MMSE=Mini-Mental State Examination.

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

aquitaine.fr




100 -

80+

60+

40+

Overal survival (%)

204

Group Median overall HR (95% ClI) p value
survival, months
(95% CI)
— 1tumour 13-9{12-0-15-6) 0-76 (0-66-0-88) 0-0004
— 2-4 tumours 10-8 (9-4-12-4) Reference
— 510tumours  10-8(9-1-127) 0-97 (0-81-1-18) 078

Number at risk
1tumour 455
2-4tomours 5§31
L-10 tumours 208

T
6 12

18 2I4 30 3:6 42

Time after sterectactic radiosurgery (months)

234
215

84

57 22
61 16
31 1

Figure: Kaplan-Meier curves of overall survival

HR=hazard ratio.

Survie Globale
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Median overll survival, months (95% CI) HR (95% Cl}); p value

Total 1 tummouwr (A) -4 tumours (B) 10tumours({C)  AwsB BwsiC

{n=1194) {n=455) {n=531) {n=208)

(@ 125(11-2-134) 134 (117-155) 11-4(9-5131) 12.5(10:3-14-9) 0796 (0-671-0-945); p=0-0090  1.045 (0-842-1-297); p=0-69
Breast 14-8(119-24.4)  37-2(B-2-ME) 137 (10-9-23-8)  10.5(5-2-ME) 0-761(0-44%-1-290); p=0-11 0-B06 {0-441-1-475); p=0-48
Gl tract 67 (57-87) 14-4(67-182) 57 (4-7-7-9) 57 (1-5-7-9) 0-409 (0-244-0-685); p=00006  0-673(0-306-1-484); p=033
Kidney 137 (6-0-17-00 16-3 {6-0-NE) 137 (51-17-0) 3-8(23-5-4) 0-511(0-221-1-183); p=0-12 0-207 (0-040-1-082); p=0-10
Others 2.4 (61-10-3) 7333243 B6(1-0-148) 3.0(2-3-27-3) 0-779 (0-335-1-811); p=0-56 1263 (0-495-3-215); p=0-63

HR=harard ratio. ME=not estimable. Gl=gastrointestinal

Table 3: Median overall sureival for five primary cancer sites

Données évaluables sur poumon et sein.
Pas de données sur les autres primitifs (manque d’effectif)

Sur primitif pulmonaire : pas d’infériorité du bras 4-10 vs bras 2-4
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Univariable Multivariable
HR: (95% C1) pvalue HR (95% CI)* pvalue
Age years (265 vs <65) 1-412 (1.229-1.622) <0.0001 1-351 (1-174-1.554) <0-0001
Sex (male vs female) 1-427 (1-242-1-655) <0-0001 1-377 (1-17'%-1-608) <0001
KPS (<70 vs =80) 2.079 (1.729-2.500) <0.0001 1529 (1.240-1.886) <0-0001
MNumber of tumours
241 1313 (1-131-1525) 0-0001 1328 (1141-1546) 0-0003
5-10vs 2-4 0-974 (0-806-1-177) 078 0-993 (0-815-1204)
Maximum diameter of largest tumour (=16 om vs <1-6 om) 1-431{1-249-1-638) =0-0001 1.006 (0771-1-314) 0-92
Comudative tumour volume (21-9 mLvs <1-9 mL) 1503 (1-313-1-721) <0001 1172 (0-899-1.530) 0-24
Primmany bumowr category
Breast vs lung 0743 (0-584-0-945) 0-014 0-B81 (0-673-1-153) 0-36
Glvs lung 1750 (1-373-2-231) <0.0001 1.407 (1-087-1.822) 0.0094
Renal cell vs lung 1063 (0718-1.573) 076 0-964 (0-648-1-434) 013
Others vs lung 1572 (1-096-2.255) 0021 1333 (0-922-1.927) 0-86
Extracerebral disease status (not controlled ws controlled) 1385 (1.200-1-589) <0-0001 1.272(1-101-1-469) 0-0011
MNeurological symptoms (yves vs no) 1779 (1-541-2-053) <0-0001 1334 (1-117-1.5594) 0-0013

Clinical factiors wera measured before stereotactic surgery. HRE=hazrard ratio. KP5= Eamofsky performance status. Gl=gastrointestinal. *HR adjustad for all dinical factors listed

in this tabhe.

Table 2: Clinical factors affecting survival after stereotactic mdiosurgery
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Pas de différence entre les trois bras

Total 1twmour  4tumowrs G-10twmours pwvalue
(n=1194) (A)(n=455) (B)(n=531) (C)(n=208) (BwsC)
Died 850(71%) 310(68%) 392(74%) 148(71%) 0-46
Neurological death® 71(8%)  32(10%)  25(6%) 14 (9%) 027
Deterioration of neurological function 146 (12%) 56 (12%) 62 (12%) 28 (13%) 053
Local recurrencet 138(13%) 65(16%)  54(11%) 19(10%) 078
Mew lesionst 625(58%) 199(48%) 297(63%) 129(69%) 012
Leptomeningeal disseminationt 144 (13%) 48(12%) 61{13%)  35(19%) 0067
Levkoencephalopathyt O {1%) 3(1%) 4(1%) 2(1%) 68
Sahvage SRS procedures 450(38%) 148(33%) 221(42%) 00 (43%) 0-74
1 256(21%) F6(17%) 129(24%) 51(25%) 052
2 13(9%)  45(1%) 47 (%) 21 (10%)
=3 Q0 (8%) 27 (6%) 45 (8%) 18 (9%)
Salvage WERT 107(9%) 36(8%)  54(10%)  17(8%) 0-48
Salvage surgery 23 (2%) 12 (3%) 3 {2%) 3 (1%) 1-00
Systemic anticancer agents 261(72%) 308 [63%) 387 7I%) 166 [F0%) 0059
Molecularly targeted agents 356 30%) 123(F%R) 157 (30%) 76 (37%) 0078

[iata are number (%] unless otherwise spadfied. SR5=steraotactic radiosurgery. WERT=whole-brain radiotherapy.
*Percentages based on the numbser of patients who died. {Based on 1074 (90%) patients (414 [91%] in group A,

474 [B9%]in group B, and 186 [Bg%] in grouvp C; differences betwean proportions of patients with data, p=0-64).
because MR results wera not available for 120 (10%) patients who had an early death or had remarkable deterioration
of diinical state soon after sterectactic radicsurgery.

Table 4: Treatment outcomes after stereotactic mdiosurgery

i 3emes Rencontres d’Oncologie Thoracigue en Nouvelle-Aquitaine - 24 mai 2019

Post-SRS cumulative rates (95% CI) HR {95% Cl) pvalue

& months 12 months 24 months
Nevrological death®
1tumour 0-9% (0-17) 42%(24-61)  70%(4595  117(069-197) 056
2-4tumours 0-4% (0-0-9) 17%(0-6-2-9) 53%(32-73) Reference MA
5-10tumours  14%(0-31) 43% (16-71) 71% 33-110) 147 (076-2-85) 025
Deterioration of nevrological functiont
1 tumour 51% (30-7-1) 84%(58-100) 119%(88-150) 085(059-122) 038
2-4 tumours 4.9%(3-1-67) 2.0%(57-10-4)  11.6% (B-8-14.5) Reference MA
5 10tumours  52%(22-83)  B7%(40-126) 130%(B0-181) 115(076-285) 054
Local recurrencet§
1 tumour 65%(41-89)  127%(95159) 155% (113-192) 115(080-165) 045
2-4 tumours 3-0% (1-4-4.5) 7% (46-93)  12-1%(8-9-153) Reference MA
5 10tumours  43%(1473)  65%(29-101) 98%(51-146) 090(053153) 070
New lesions§
1 tumeur 739%(198-280) 367%(320-414) 47-9% (43.0-53-0) 055 (0-46-066) @
4tumours  40-0% (35-5-44-4)  54.5%(50-0-55-0) 65-5% (60-9-70-1) Reference MA
5 10tumours 450% (387-531) 638%(56870-9) 720% (647-794) 122(099-150) 0067
Leptomeningeal dissemination§
1 tumour TE%(18-54)  71%(46-96) 110% (F-B-147) 071(048-104) 008
2-4 tumours 5-1%(3-1-7-1) 28%(6-2-113) 13-2%(9-3-165) Reference MA
5-10tumours  49%(18-80) 117%(6.9-164) 21.9%(150-287) 158(1.04-240) 0035
Leukoencephalopathy$
1 tumaur 0-0% 11% (NE-2-4) 11% (ME-24)  055(012-2-46) 043
2-4tumiours 0-0% 1.2% (0-0-2-4) 1-2% (0-0-2-4) Reference NA
S-10tumours  0-0% 1.5% (ME-3-7) 1.5% (NE-2-T) 147 (0-77-8-13) 066
Repeat SRS
1 tumeour 121% (31-151)  231%(193-27-1) 31.9%(275-36-4) 057 (046-071) <0-0001
Z-dtumours Z2-8%(193-264) 346%(305-38-6) 43-1% 87-&F5) Reference MA
S10tumours  231% (173-288) 383%(E16-451) 45-4% (380-527) 112(088-144) 036
Whale-brain radiotherapy
1 tumour 21%(08-35)  51%(3171 78%(52-104) 062(0-41-095 0053
2-4 tumours 3.6% (2.0-52) 70%(49%93)  10-4% (7-6-131) Reference MA
5 10tumours  14%(0-31) 54%(23-86)  91%(47-135  O7B(045-134) 036

WWW.onco-nouvelle-aquitaine.fr




Total(n=1194) 1tumour 2-4tumours  C-10tumours pvalue
(A) (m=4LE5) (B} (n=531} (C) {n=208) (Bvs()

Treatment- related adverse events* 0891
None 1043 (92%) 422 (93%) 421 (51%) 190 (91%)
Grade 1and 2 6O [ 11 (5%)
Grade 3 20 (%) 6 (1%) 10 (2%) 4 (2%)
Grade 4 8 (1%) 3(1%) 3 (1%) 2 (1%)
Grade 5 4(<1%) 2 (<1%) 1(<1%) 1(<1%)
Had MMSE at baseline 1132 (95%) 430 (95%) 504 (95%) 198 (95%)

Maintained nevrocogitive function Données de toxicités
4 months after SRS 623/662 (94%) 243/256 (95%) 263/28 17/122 (96%) 027
12 months after SRS 333/366 (91%) 1411 G/152 (91%) SI/60(88%) 060
24 months after SRS~ 1200128 5/60(92%)  47/4B(98%)  18/20(90%) 020

36 months after 5 30(93%)  14/15(93%)  10/11(%1%) 4/4(100%) 100

Diata are numibser of patients with one or more adverse event (%), unless otherwise speafed. MM 5E=Mini- Mental State
Examination. SRS stereatactic mdiosurgery. *Graded according to Cormmon Teminology Critea for Adverse Events,
version 3.0 fpvalue is for the number of patientswith no adverse events versus the numbserwith at least ome or mone
grade 1-5 adverse event across all three tumour member growps. 3Mumber of patientswhose MMAE score did not decrease
by 3 points or mare from basaline (ie same day or one day before or after SRY); percentages are based on the number of
patients who completad MMSE at that timepoint s

Table 6: Adverse events and maintenance of neurocognitive function
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Findler er al BT Cancer [(20017) 17:500

Ol 10.1 1846151 2BB5-017 -34594-7 BMC Cancer-

Whole brain radiotherapy versus @ o

stereotactic radiosurgery for 4—-10 brain

metastases: a phase lll randomised
multicentre trial

laap D. Zindler'", Anna M. E, E-rLIj,.-'rEL‘L‘I'}, Daniélle B. P. Eekers', Coen W. Hurkmans®, Ans Swinnen’
and Philippe Lambin’

North American Gamma Knife Consortium

En cours de recrutement
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)

Lancet Oocel. 2017 August | 12(8)c 1040-1060. doi-10. 1016 S1470-204 5{1 T)30441-2.

Postoperative stereoctactic radiosurgery compared with whole
brain radiotherapy for resected metastatic brain disease ([NCCTG
MN107C/CEC-3): a multicentre, randomised, controlled, phase 3
trial

Prof Paul D Brown, MD, Prof Karla W Ballman, PhD, Jane H Cerhan, PhD, S Keith Anderson,
M5 Xiomara W Carrerc, BS. Prof Anthony C Whitton, MD_ Jeffrey Greenspoon, MD. Prof
lan F Parney, MD, Madia M | Laack, MD, Jonathan B Ashman, MD, Prof Jean-Paul Bahary.
MDD, Prof Costas G Hadjipanayis. MD, James J Urbanic. MD, Fred G Barker I, MD. Elana
Farace, PhD, Deepak Khuntia, MD, Prof Caterina Giannini, MD. Prof Jan C Buckner, MD,
Prof Evanthia Galanis. MD, and David Roberge. MD

194 patients randomly assigned

v

v

48 assigned to SRS 96 assigned to WERT
o | 1baseline testing . - 2 baseline testing _
o not dare ; o not done
v i v
97 receivad baseline testing ; 94 receivad baseline testing
| 11died : > 14 died B
o 2 lost to follow-up
h h i

a6 patients still alive at Imonths
&6 completed cagnitive assessment
20 did not complete cognitive assessment

| 16died
o

70 patients alive at & months
54 campleted cognitive assessment
16 did not complete cognitive assessment

v

938 incheded in intention-to-treat analysis of

overall survival and cognitive- -

deteriaration-free survival

5 did not receive
treatment

A4

93 included in safety population

78 patients still alive at 3 months
&0 completed cognitive assessment
18 did nat complate cognitive assessrment

13 died

Y

1 lost to follow-up

w

B4 patients alive at & months
48 completed cognitive assessment
16 did not complete cognitive assessment

+

2G incloded in intention-to-treat analysis of
owerall surdival and cognitive-
detarioration-free survival

4 did not receive
treatmeant

L

¥

92 included in safety population

WWW.onco-nouvelle-aquitaine.fr
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Cognitive-deterioration-free survival (%)

Mumber at risk
(number censored)
WERT

2RSS

LD —

90

B0 -

F0H

50

50

40

30

20 -

10

—— WERT
— SRS
HR 0-47 {95% Cl 0-35-0-63); p=0-0001

96 (3)
98 (0]

||
B 12 18 24
Tirme from randomisation (months)

7 {3) 1(3)
28 (1) 10(1) 3{2) 2(3)

Figure 2. Cognitive-deterioration-free survival
WBRT=whole brain radiotherapy. SRS=stereotactic radiosurgery.
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100 —— WERT
- —— SRS

90— — HR 1.07 (95% C1 0-76-1.5); p=0.703
80—
70O -
60 -

S0 —

40

Overall survival (%)

30~

00—

10—

T 1 | 1
O & 12 18 24

Number at risk Time from randomisation { months)
({mumber censorad)
WERRT 96 (1) 66 (3) 42 (6) 30{11) 22(15)
SRS 98 (0] 69 (2) 47 05) 21(15) 14 (18)

Figure 3. Overall survival
WBRT=whole brain radiotherapy. SRS=stereotactic radiosurgery.
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Published in final edited form as:
Lancer Oncol 2017 August : 18(8): 1040—-1048. doi:10.1016/S1470-2045(17)30414-X.

Prospective Randomized Trial of Post-operative Stereotactic
Radiosurgery versus Observation for Completely Resected Brain
Metastases

Anita Mahajan, M.D., Salmaan Ahmed, M.D., Mary Frances McAleer, M.D., Ph.D., Jeffrey S.
Weinberg, M.D., Jing Li, M.D., Paul Brown, M.D., Stephen Settle, M.D., Sujit S. Prabhu, M.D.,
Frederick F. Lang, M.D., Nicholas Levine, M.D., Susan McGovern, M.D., Ph.D., Erik Sulman,
M.D., Ph.D., lan E. McCutcheon, M.D., Syed Azeem, M.D., Daniel Cahill, M.D., Ph.D., Claudio
Tatsui, M.D., Amy B. Heimberger, M.D., Sherise Ferguson, M.D., Amol Ghia, M.D., Franco
Demonte, M.D., Shaan Raza, M.D., Nandita Guha-Thakurta, M.D., James Yang, Ph.D.,
Raymond Sawaya, M.D., Kenneth R. Hess, Ph.D., and Ganesh Rao, M.D.

196 Patients Screened 21 excluded (6 were outside 30
day window, 6 proceeded with
SRS, 3 had a cavity size>4 cm, 6

43 refused randomization 175 Patients Eligible other)

(18 selected observation, 12 |

sought treatment elsewhere, / \

13 other) ‘ 132 Patients Randomized ‘ 4 inecligible: 1 had prior

‘ 65 Obscﬁation _ 63 SRS ‘

radiation, 1 > 30 day window, 1
withdrew, 1 requested SRS
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