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AV, Intégration des altérations
4‘EugéneMarquis

“~ | génétiques dans prise en charge

y Gliome anaplasique :
¥ 2012: Mise a jour phase III : RTOG 9402 et EORTC 26951
Codélétion 1p 19 q : RT + PCV > RT
¥ 2014: Mutation IDH: RT + PCV > RT

Van den Bent, J Clin Oncol 2012; Caincross, J Clin Oncol 2012 et 2014

vV Gliome de bas grade :

¥ 2015: Sous-groupes pronostiques: IDH, codélétion, promoteur
TERT...

Eckel-Passow NEJM 2015
vV Glioblastome :
¥ 2016: Changement de classification diagnostique OMS

ESMO 2015
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Eckel-Passow NEJM 2015



N EGene Marauis Glioblastomes

RENNES

Triple-negative
(N=80)

30+ | DH mutation

only (N=32)

Survival (%)

40

TERT and IDH
mutations
{M=11)

304
20

TERT mutation
ﬂﬂl}f (N=347)

10

0 2 4 & 8 10

Years

Eckel-Passow NEJM 2015
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altérations moléculaires
présentations cliniques

-
Molecular pathway

IDH
mutation

Diffuse
grade lland 111
(lower-grade)
gliomas

282

7

Molecular alterations

Inactivating  Activating

cic
FUBP1
NOTCH1

TP53
ATRX

PTEN
NF1
CDKN2A

PIK3CA
PTBP1
TERT
IDH1
IDH2

MYC
CCND2
IDH1
IDH2

EGFR
MDM4
TERT

S &

Clinical
presentation

LGG

NN

LGG: frequent
GBM: rare

N LGG: rare
l/ GBM: frequent

TCGA, NEJM 2015.



,7‘% Survie globale des Gliomes
PR histologie et grade

A Gliomas Classified According to Histologic Class and Grade

100-gemaooes 0B § Astrocytoma [l (N=30)
By { Astrocytoma 11l (N=65)
@ L s, —o— Oligoastrocytoma Il (N=41)
i —e— Oligoastrocytoma IIl (N=33)
80 I Oligodendroglioma Il (N=65)
— @) Oligodendroglioma Il (N=44)
| —#— Glioblastoma IV (N=397)
= |
& 60 | P<0.001 by log-rank test
E i
<
=]
0
S 40-
20
0 T T I
0 5 10 15

Years since Diagnosis

TCGA, NEJM 2015.
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B Gliomas Classified According to Molecular Subtype
100

—— LGG with IDH mutation and
1p/19q codeletion (N=284)

T —&— LGG with IDH mutation and
no 1p/19q codeletion (N=139)
80 FL —— LGG with wild-type IDH (N=55)
—&— GBM with IDH mutation (N=24)
_ % GBM with wild-type IDH (N=373)
&
= 60—
2
e
= P=0.001 by log-rank test
S 404
20+
<K
0 T T T
0 5 10 15

Years since Diagnosis

TCGA, NEJM 2015.
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T R arg Gliomes grade II et III

Molecular Stratification of diffuse and
anaplastic gliomas

- ,/ o
T ENR A v v eF ol

—— =N

; WHO grade Il or Ili astrocytic, oligodendroglial or mixed glioma

B ]

IDH1/2 mutant IDH1/2 wildtype
CIMP positive

l | S

1p/19q deleted | | 1p/19q intact no
TERT promoter mutant > ATRX mutant

l N L7

Favorable Intermediate Poor i

outcome outcome outcome

TOGA 2015, Suzuki 2015, Weller 2015, Reuss 2015, Wiestler 2014, Mur 2013
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Molecular alterations in gliomas

s

HEINRICH HEINE

UNIVEIRSITAT DUSSTLDORF

IDH wildtype gliomas

IDH mutant gliomas
) . prm———m—————
(= — - ! S ——— —— —_— W — —_— '
i Pilocytic Pleomorphic xan- | | Glioblastoma WHO IV -] Astrocytoma |  Oligodendro- | |
! thoastrocytoma ! ] ! WHO HHor i} glioma }
! astrocytoma | | ! ! WHO lloriil |
WHO | ; WHO I : :
! [ e
‘ H3F3A H3F3A | b Mesen- , \l, ‘L
K27 G34 chymal
5 = ] cCimMmpP cimpP
BRAF fusion BRAF V600! ATRX mutation 1p/19 co-deletion |
BRAF V600E mutation ‘ TPS3 mutation CIC mutation
mutation CDKN2A/B deletion ] TERT promoter
H3F3A G34 EGFR amplification ! mutation
SEGA Ependymoma ! mutation CDKN2A/B deletion v
4 o ool A;:: i TERTN;EN mtumr:ort‘anon :
T mutation promoter mu
DNA hypo- Chr. 7 gain, Chr. 10 loss c:::bz:::m
methylation
H3F3A K27 mutation PDGFRA TERT promoter
TSC1 or TSC2 Supratentoriol HIST1A3B mutation® amplification mutation
mutation RELA fusion ACVR1 mutation® TERT promoter mutation Chr. 7 gain
Posterior fosso ATRX mutation Chr. 7 gain, Chr. 10 loss Chr. 10 loss camp
methylation group A | | 1pS3 or PPMD1 mutation | ATRX mutation
or group B TPS3 mutation
Spinal intromedullary —_— CDKN2A/B deletion
NF2 mutation MGMT promoter methylation** ! Chr. 10q loss
Gliomas with more Gliomas with diffusely infiltrative growth
circumscribed growth

Weller et al. Glioma. Nature Reviews Disease Primers 2015
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Revised WHO classification of glioblastomas
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Definition of the “IDH wildtype*“ status

Ideal: IDH-R132H IMH negative + IDH1 and IDH2 sequencing negative

Practical approach:

Negative IDH-R132H IMH sufficient for IDH wildtype status:

- Classic glioblastoma (>55 years, no pre-existing lower grade lesion. no
midline tumor or midline tumor without H3 K27M immunopositivity)

Negative IDH-R132H IMH not sufficient for IDH wildtype status:
- Diffuse / anaplastic astrocytomas and oligodendrogliomas

- Glioblastoma in younger patients
- Glioblastoma with a history of pre-existing lower grade lesion
- Glioblastoma with loss of nuclear ARTX

s Glioblastoma, NOS (without IDH1-R132H) »



Changement diagnostique

RENNES

¥y GBM: IDH wt ou muté /ATRX +/- MGMT
¥ Nécrose
¥ Prolifération endothélio-capillaire
¥ CGH: gain du 7, perte du 10, nécessaire pour diagnostic si doute!

b Astrocytome diffus IDH muté, non codéléte:
¥ Mitose < 2 mitoses pour 10 champs a fort grossissement: II
¥ Mitose > 2 mitoses: III anaplasique

¥ Oligodendrogliome avec codélétion 1p 19q
¥ Nécrose ou prolifération ou mitose > 6 mitoses: III anaplasique

¥ Oligodendrogliome non codélété disparait

>>> Publication attendue pour 1" mars 2016!
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Postsurgical approach to astrocytic or oligodendroglial gliomas

v

IDH1 or IDHZ g-CIMP*
|

v v

; MAPK alteration
Mutant or g-CIMP* Wild-type or g-CIMP-
|
l l EGFRa™, CDKN2A®! and +}'qf—10qi
WHO grade Il or [l (or [V) WHO grade Il or llI WHO grade IV WHO grade |
|
ATRX TERT
mutant mutant <65-70 years >05-70 years
\ ¢ l
1p/19q 1p/19q
intact co-deleted MGMT MGMT* MGMT- MGMT*
l RT/PCV or v i v l i \J
RTorTMZ | | TMZ/RT=TMZ TMZor TMZor RT only at
orPCV | | or TMZ or PCV RT || TMZRT-TMZ | | TMZ/RT-TMZ | | RT || TMZ/RT-TMZ recurrence

Weller, Nat Rev Dis Prim, 2015
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Y
ff(\mgemm Essai Adjuvant avec NovoTTF 100A

¥ Champs électriques alternatifs de faible amplitude

¥ Crane rase,
¥ Port au moins 18H /24
¥ Sac 3 kg pour batterie autonome 4h

Abstract 2000, Stupp R, JAMA 2015



-~ Unidirectional Net Force
A Acting on Dipole

=
\ During All Cycle Phases

Acting on Charge
During All Cycle Phases

Field of Alternating Direction
¥ Perturbation alignement des faisceaux mitotiques

+2h +3h
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¥ Phase lll: Glioblastome au diagnostic

Temozolomide (sans placebo) N=229

O

2:1
Temozolomide + NovoTTF 100A N=466

NovoTTF jusqu’a la 2 progression>

¥ Critere principal de jugement : survie sans progression PFS (/TT)
¥ Objectifs secondaires : survie globale = OS (Per Protocol),
qualité de vie

#2000, Stupp R.



Résultats : tolérance

¥ Alopécie !

Grade 1 = 2; mild = moderate

System Organ Class
Number patients with 21 TEAE

Neutropenia/Thrombocytopenia
Gastrointestinal Disorders
Cardiac (arrhythmia, etc)
LS AR '

!

heodﬁche
convulsion

depression
insomnia

anxiety
Vascular Disorders

Fatal Events

- > Prix : 21 000/mois

TMZ alere
N=207
%

3/18

9
0
3
9

TTFieldsTVZ

N=437
%

3/7

TMZ alone
N=207

%

#2000, Stupp R.



A R Fugene viarais Résultats : survie

¥ Survie sans progression = PFS (ITT)

¥ 7.1 versus 4.2 mois

AETYF -
“‘s*\ TTFields/TMZ Adj. TMZ

0.9
® t Median 7.1 mo 4.2 mo
- |
e 08 & ‘i 959% ClI 6.0 -8.1 39-5.5
Mt 5 from diagnosis 11.0mo 82mo
. \ “
S 06 % \ Log rank p = 0.0010

n& \ s, azard ratio b () .56-C.
@ \“ . . H i 0.69 (95% €1 0.56-0.85)

™ X

g Da ‘_}_ Mo l !
S o P N Progression defined per
Z 03 h,
S Ny U Macdonald criteria:
g 02 . T * MRI g 2 months

0.1 L -« Blinded central radiology review

0.0

0 3 E 9 12 15 18 21 24 27 30
9 months from randomization Data cutoff 29. Dec 2014

#2000, Stupp R.
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¥ Survie globale = OS (PP)
¥ 19.4 versus 16.6 months

4 ™~
1.0 TTFields/TMZ Adj. TMZ
-
0.9 - “’q\ Median (fom randem,) 19.4 mo 16.6 mo
0.6 % 95% C1 16.5 - 23.8 13.7 - 18.5
) from dagrosis 22.0 mo 20.1 mo
8 07 by Log rank p = 0,0222
506 "l\u\’* Hazard ratio 075  (95%CI 0.60-0.96)
5 ine i W 2 yr. survival 43% 29%
= 05 % W,
= b e oY 959% CI 36 - 50 21-39
o 0.4 W, Y
% Yy ] { i
a 03 Y . ™ ‘0.\_\++
by xS
0.2 : R
0 %
0.0
0 6 12 18 24 30 38
. months from randomization ¥ mm_m

#2000, Stupp R.
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ITT /PP

and were

1019 Patients signed informed consent

screened

./.7-7-( o
L 695

82
53

52
46
20
18

8

a

324 Excluded

Progressive disease prior to randomization
Refused to participate (did not want to
be randomized)

Did not meet eligibility criteria

Did not want to use the device

Agreed to participate in another trial
Lived too far away from study site

Did not complete radiotherapy and
temozolomide chemotherapy

Refused any further treatment

Could not tolerate temozolomide
chemotherapy

Other reasons

. N
Random |zeti|_{_{:/

466 Randomized to receive tumor-treating
fields therapy plus temozolomide

229 Randomized to receive temozolomide alone

v

v

11 Withdrew consent
9 Lost to follow-up
8 Had clinical decline

5 Withdrew consent
4 Lost to follow-up
4 Had clinical decline

l

!

210 Completed =18 mo of follow-up

‘ ‘ 105 Completed =18 mo of follow-up

'

J

210 Included in interim primary analysis

196 Included in per-protocol analysis
14 Excluded
7 Mever started treatment
1 Started other experimental treatment
6 Did not start second cycle of temozolomide

105 Included in interim primary analysis

84 Included in per-protocol analysis
21 Excluded
4 MNever started treatment
1 Started other experimental treatment
5 Did not start second cycle of temozolomide
11 Crossed over and started tumor-treating
fields therapy
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@ Progression-free survival

1.0
HR, 0.62 (98.7% Cl, 0.43-0.89); log-rank P=.001
0.8+
2 0.6
z
2 TTFields plus temozolomide
& 0.44
0.2-
Temozolomide alone
D T T T T T T T T T 1

0 3 6 9 12 15 18 21 24 27 30
Progression-Free Survival From Randomization, mo

No. at risk
TTFields plus temozolomide 210 149 94 60 45 35 29 22 16 12 11
Temozolomide alone 105 55 26 21 15 12 12 6 5 1 1

YV essai en récidive avec TTF 100A :
>>> prochain standard ?

Probability

Résultats : survie ITT

Overall survival

1.04
HR, 0.74 (95% (I, 0.56-0.98); log-rank P=.03
0.8
TTFields plus temozolomide
0.6
0.4
Temozolomide alone
0.2
0 T T T T T 1
0 6 12 18 24 30 36
Overall Survival From Randomization, mo
210 195 147 94 65 43 28
105 86 68 42 23 14 8
negatif.
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Essai de phase III GBM reécidivant:
Lomustine + /- Bevacizumab

Glioblastome a la récidive
Phase lll

Lomustine (LOM) N= 149

Stratification

- Institution

-OMS: 0vs >0

- Corticoides

- Diametre tumoral <40mm vs >40mm
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HR 0.49 (95% ClI 0.39-0.61)
p<0.0001

-----------

4.7
imonths i
Y | | | | | | | | | | | | 1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Months

(0] N Patients at risk, N
143 149 64 37 25 17 5 2 0 0 0O 0 o0 o
M260 288249154 82 54 27 15 7 5 2 2 2 1

Wick, SNO 2015
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A Eidene Marquis Reponses objectives
PFS médiane Patients non
Traitement Patients, N (95% IC) progressifs a un an N cycles
149 (1.48-2.53) (0.4-6.0) 1(1-8)
4.17 months 8.8%
BEV+LOM 288 (3.65-4.27) (5.5-13.0) 3 (1-8) — 9 (1-48)
Response [%] LOM+BEV
Réponse objective 14 % 41.5 %
p<0.0001
Réponse compléete 0.7 % 1.9%

Wick, SNO 2015
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Survie globale

HR 0.95 (95% Cl 0.74-1.21)
p=0.650

0~ i 9.10
: months
| | | | | | | | | | | r |
o 3 6 9 12 15 18 21 24 27 30 33 36 39
Months
N Patients at risk, N
13 149 132 102 55 32 17 11 7 6 3 2 o o
16 288 273 207 122 58 25 10 9 6 4 1 1 1

Bv, bevacizumab; CI, confidence interval; .
HR, hazard ratio; LOM, lomustine; O, observed events W|ck, SNO 2015



D %L Traitements a la récidive :
7 W\Buséne vargus cross over ?
LOM + BEV
Ligne a la progression [%] 66 53
Chimiothérapie 33 38
Bevacizumab 36 19
Temodal ®© 9 17
Thérapie ciblée 42 24
Radiothérapie 14 10
Chirurgie 9 7
Autre 5 5

Nouvelle étude qui montre gain en PFS et non en OS
Etude de Qualité de vie en attente.

>>>remboursement Bévacizumab?...
Wick, SNO 2015
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¥ Acide Valproique (Dépakine ®)
¥ Activité HDAC inhibiteur = activité anti-tumorale ?
¥ Bénéfice de la dépakine versus autres anti-épileptiques ?

lallf Pe!
HAT b
"
————————————————— |
HDAC ’ : ~> 44
Inhibitors '
Silenced Genes l Gene Expression
Hyperacetylation = Génes suppresseur de tumeut
Apoptosis

» Effets secondaires : anti-épileptique inducteur enzymatique

¥ Analyse du bénéfice potentiel de I'acide valproique = VPA
# EORTC NCIC : protocole Stupp
¥ Cohorte « controle »: CENTRIC, CORE, AVAglio, RTOG0825



Y Patients sous anti-épileptiques = 57%

¥ Patients sous acide valproique (VPA) = 15%

Patient charactenstics
EORTC 26981 AVAGho RTOG 0825 CORE/CENTRIC Total
(N=287) (N=463) (N=309) (N=810) (N=1869)
[} (2000-2002) (2009-2011) (2009-2011) (2008-2011)
N (%) N (%) N (%) N (%) N (%)
Baseline AED
No AED 103 (359) 165 (35.6) 76 (24.6) 331 (40.9) 675(36.1)
EI-AED only 113(394) 104 (22.5) 47 (152) 101 (125) 365 (195)
EI-AED pius VPA 4(14) 14 (30) 0(0.0) 3(04) 21(11)
EI-AED pius non-EI-AED wio VPA 501.7) 20(43) 11(36) 12(15) 48(26)
VPA only 49 (17.1) 41(89) 5(16) 125(154) 220(11.8)
VPA pius another non-EI-AED 1(0.3) 1532) 1003 9(11) 26(14)
non-EI-AED (wio VPA) 8(28) 102(220) 169 (54.7) 29(283) 508 (272)
EI-AED pius VPA plus another non-E-AED 1(0.3) 2(04) 0(0.0) 0(0.0) 3(0.2)
Missing 3(1.0) 0(0.0) 0(0.0) 0(0.0) 3(02)

Weller, LBA26
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Patients sous VPA a l'inclusion

Validation cohort I
100 4 00 «
-’ 0241 - 0633
0 9 e W0 P
70 4 70 J
0 9 a0 4
09 W0 4
“ 9 “ 4
% 4 04
20 9 20 4
'? 10 4 10 4
it o - v - v : ° = 3 L L A4 [
= 0 ) 2 3 ol F 0 h 2 H s D)
z O N Number of patients at nsk: Baselne AED o 0 N Number of patients at risk: B AED
; 118 1567 07 ns 15 — NoVRA E 888 1367 2 363 57 — NOVPA
§ 176 218 7 25 2 —— Ay VA 5 13 2115 154 s ” ——— Any VPR
& A 3
§ EORTC NCIC cohort -
g 8
8‘ 100 100
0 4 %
a g P 050 e p-0.460
7 9 70
a0 4 80
50 4 <0
04 %0
04 w
”l ?o
)
o 1 10
) —— 0

Weller, LBA26




VPA a l'inclusion et durant le TMZ

Validation cohort
100 100
0 9 -
- s Pr0 440
7 4 »®
&0 9 &0
50 4 %0
- 4 .
W04 0
0 4 20
Z "W 4 w
0 o4 v
g 9 ‘5 0 1 2 3 4 [lyoen]
g K T T — o 0O N _Mmbeoingiesutdd Continued AED
w58 717 E s 808 e 197 » — o VPR
§ 88 W02 's 7 10 ) n 3 —"‘VW*
& :
§ 3
6 EORTC NCIC cohort 3
8 100 100 o
a ;
e 0543 = p 081
0 J - .0
”» 704
w0 04
w4 04
“® 4 0 4 %
% 4 90 4
20 4 20 4
"0 9 > - 1 10 J
) ~ ~ ~ - ~ ————— Q v v v v v v v Y years)

o 1 2 3 4 s s 7 » lyeans| 0 1 2 3 4 s L) 7 u

Weller, LBA26
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Y Effet MGMT-inhibiteur ?

o -
%0
=1 p-0.029 :: pe082
ol 70 4
ol &0 4
50 1 04
had) 04
1 30 4
»1 204 k
10 1 10 4
. : : [yoar) 0 . . - \
° ' 2 3 M . - - : Y fywans]
O N Numberofostientsstesk Saswine ALD
- 5 iow . . R ity ‘097-0 n%u L) 308 51 — NolEV o
2 - o o By M 50 159 124 18— AnylEv
3 .
5 -
E: 3
< 100 S 100
'Q 90 4 : 90 9
ﬁ 04 § 204 p-0.766
S. 70 4 o 70 4
o0 < 0 9
Q. 50 4 04
0+ 09
304 30 4
20 4 20
104 104
) ~ 0 - - — -
° 1 2 3 o Dol 0 1 2 ) o boonl

Weller, LBA26



EN
» /ofk‘fé:‘é%%?mmEffet anti-tumoral du CITALOPRAM?

b étude préliminaire

v Blocage canal K surexprimé dans GBM

v Effet cytotoxique sur lignée

¥ A évaluer chez homme

>>> anti-epileptique: moins toxique, plus efficace

>>> si besoin antidépresseur: proposer CITALOPRAM
20mg le sair...
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Nouvelles drogues ?

Immunothérapie ?

v Axitinib: phase II positive, PFS 6 mo 27 vs 22%
>>> phase II +/- associeée a Lomustine

v Ipilimumab et nivolumab: peu toxicité nivolumab seul,
survie 6 mois a 70%

>>>phase II en cours

¥ Vaccination:
>>> ACT IV: cible EGFRVIII clos aux inclusions

>>> ABT-414: anticorps avec drogue conjugué anti-EGFR si
amplification EGFR y compris EGFRVIII...

¥ Inhibiteur transcrit de fusion FGFR-TACC: rare 3%
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V Métastatases cérébrales
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Patients avec 1 a 3 métastases cérébrales

Radiochirurgie (SRS)
N=111

Essai de phase III : SRS +/- WBRT

Stratification

SRS + radiothérapie pan-cérébrale (WBRT)
N=102

Objectif & critere principal

Dégradation cognitive a 3 mois

- Age

- Maladie systémique
- Nombre de MC

- Institution

LBA4, Brown P.
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Evaluations

¥ A 6 semaines, 3 mois, 6 mois, 9 mois et 12 mois
¥ IRM
¥ Qualité de vie
§ Tests cognitifs

Cognitive Domain
Memory

Processing Speed
Executive Function
Verbal Fluency

Motor Speed/Dexterity

Test

HVLT (Hopkins Verbal Learning Test)
TMT Part A (Trail Making Test)

TMT Part B

COWA (Controlled Oral Word Association)
GP-D (Grooved Pegboard Dominant)

LBA4, Brown P.



N

T Revsene vargus Résultats : dégradation cognitive

SRS SRS+WRRT  P-value

Cognitive Progression
at 3 months (95% CI) 63.5% (50.5,75.3) 91.7% (80.0,97.7) 0.0007

¥ Déclin cognitifs a 3 mois :
¥ SRS + WBRT > SRS seule

¥ Résultats persistants a 6 mois : 77.8% versus 97.9%
¥ p=0.032

LBA4, Brown P.



Résultats : qualité de vie

¥ Consistant avec I'évaluation de la qualité de vie

QOL Test/Subtest SRS SRS+WBRT P-value
Physical Well Being -4 -18 0.053
Social/FamilyWB 1 -3 0.369
Emotional Well Being 13 5 ® 0.129
Functional Well Being 3 =22 0.006
FACT General 0 -12 0.001
FACT Brain Specific -1 -9 0.029
FACT-BR Total -1 -11 0.002

LBA4, Brown P.
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A Fugens Marquis Resultats : survie

\) RENNES

Progression cérébrale Survie globale
Médiane SRS : 10.4 mois
Médiane SRS + WBRT : 7.4 mois
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>>> radiochirurgie seule
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Ev?luation de la réponse des
metastases selon traitement
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confirmation of PD 3 months later in

Any of the following: 2 25% 1 bi
perpend:cular contrast; new
contrast lesion; significantly comparison to 1% scan meeting PD
criteria if:
On immunotherapy < 6 months

increased FLAIR; significantly
1.
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2. No significant clinical decline
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PR s Conclusions

RENNES

¥ Nouvelle classification OMS

¥ Nouveau traitement pour les glioblastomes au diagnostic: novo-TTF...

¥ Pas de bénéfice en survie globale pour le bevacizumab a la récidive
¥ Attente de I'analyse de la qualité de vie

¥ Pas de bénéfice anti-tumoral de I'acide valproique, du levetiracétam,
citalopram?

¥ Nouveau traitement standard pour les métastases cérébrales
¥ Radiochirurgie seule
¥ Criteres RANO immunologique



