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Neoadjuvant TMZ does not improve OS  &tvis
el HR 1.18 (0.89-1.56), p=0.24
09
08
0.7
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T 06 . , , . , :
§ o5 | 0S  95%Cl PFS 95%Cl
Y Neoadjuvant =16 1420 8 79
“ 03 Control 20| 1722 9 712
02
01
0.0
0 12 24 36 48
Time (months) from surgery
Number at risk (cumulative number censored)
Neoadjuvant 131 (0) 84 (3) 37 (3) 13 (15) 3(23)
Control 122 (0) 89 (4) 44 (5) 13 (18) 2 (28)
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Extended TMZ does not improve OS ENHMRC *

1.0 HR 0.82 (0.63-1.06), p=0.13
09
0.8
0.7
>
s 06 . . ‘
£ os 0S| 95%CI PFS| 95%CI
2 04 ‘Extended = 20 17-22 9 89
“ 03 Control 18} 15-20 9 7-10
0.2
01
0.0 :
0 12 24 36 48
Time (months) from surgery
Number at risk ( lative b d)
Extended 146 (0) 107 (3) 52 (3) 25 (14) 9 (26)
Control 145 (0) 102 3) 44 (3) 18 (12) 2 (24)
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Subgroup analysis of Extended TMZ 2 LLIL

Interaction
Subgroup Level P-value
All participants All -
Surgery 1o randomisation <=8 weeks - 0.70
>8 weeks -
Site {grouped) NSW - 060
Viclona —
Queensland .-
SAWA/Tasmania -
Age <B5 @ 0.0028
>=65 .
Surgery Gross resection - 064
Subtotal resechon/biopsy .
IDH Mutated ———— (064
Wild-type .
Q1 randomisation Not randomised . 0.80
Neoadjuvant -
Control -
MGMT Methylatedunknown - 033
Unmethylated .
ECOG 0 - 060
152 -
02 1 5 %
Favours Extended Favours Control
2026ASCO #ASCO26 mrgnmoar: Craig Gedye an bahaf of COGNO MAGMA Consortiem ASCO e SR &
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Phase 1/2A study of concomitant radiotherapy with
Olaparib and Temozolomide in unresectable high-grade

glioma patients — Final results from the phase 2A step
(OLA-TMZ-RTE-01)

D. Stefan'!?, |, Lequesne?!, P, Kubicek?, M.P. Sunyach®, Elisabeth Cohen-lonathan Moyal®, I Jacob®, M. Fontanilles®?, |, Geffralot!, M. Boone®, ).
Riverain®, M. Ducloie'*, G. Braux®, ). Lacrodx?, F. Missohou®, M, Faisant®, E. Emery®, E. Girard®®, LM. Grellard*, P Lesueur*-'3, B, Clarisse
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Methods OLA TMZ RTE 01 trial phase 1/2A
study

« First study combining concomitant radiotherapy, temozolomide,
and a PARP inhibitor

* First-line treatment of patients with unresectable high-grade gliomas, — : o
with or without MGMT promoter methylation : :

* Multicenter, two-dose-escalation Phase 1, followed by a two-stage

Phase 2A, Lasuour, stefan ot ol 2019 PAMID: 20822617 w
| |

ﬁ

« Phase 1 (30 pts). steran ot 81 2025 PMID 38882966 = [ dew Redarity

* Recommended Phase 2 dose of Olaparib : 100 mg Q12H
for 3 days a week, to be administered concurrently during
both the concomitant chemoradiotherapy and ;

B maintenance periods of standard treatment ) '@

Results Patient characteristics

* 68 poor prognosis glioblastoma patients enrolled from 2020 to 2024

* Median age ~60 years

Total {N=68)

Swx Male A1 (60 39%) = Unresectable tumaors
Median Age %9 |‘~’«“ "’)‘ = Good performance status at diagnosis
Histology 68 (100% . S
Contirmte @Rkl Samn 66 (979%) = Molecular profile consistent with historical cohorts
Anaplastic Astrocytone 2 (39%) Total (N=68)
Quality of uurglcal[un:tlon Tumor location
Blopsy only 26 (38.2%) l Right \2 (a7.1%)
Debulking 42 (61.8%) Lefy 34 (50%)
GTR 0 (0O%) Bliateral 2 {2.9%)
Molecular profile ECOG
1DHL 1 (1.5%) o 34 (50.7%)
BRAF Veoor 2 (2.9%) b ! 28 (a1.8%)
Methylated MGNMT 4 (35.3%) 2 [8 {7.5%)
FGFR fusion S 17.4%) Treatment Volume
Met amplification 1 (1.5%) aAaTv median e’ [rln-max] 3.2 |14 -G4)

MOM amplification 1 (1.5%6) PTV mvedian cm’ [minamax] 295 [216-348)




Results  Primary endpoint (12-month Overall Survival)

o
N

Median Follow-up | All pts (N=68): 17.2 months (range 1.67- 61.1) Strata — Al
Pts alive (N=17): 28.1 months (range 17.18 - 61.1) 100] —
Median OS 17.2 months (¢ Cl 14.7-22.3) £ »
12-month OS rate 69.1% (g5 C1 59-81) é
Z-statistic = 1,292 > 1.235 £ .
é

Confirmation of the positive outcome of this study

Qo

0 3 68 91215180 242730353 3842485

Time (months)
Number at risk
09 Dec 2023 E L. . oy 3%
itﬂ&ﬁﬂ@&-t.‘nazznwnr 334 21491
O R T s T nBRD NI OB NBER
Tlme
07 Dec 2024
Toxicity, N (%) Grade 1.2 Grade =3
Anemia 10 (15) 1 (6}
Thrombocytopenia 22 (32) 5 (7)
El_quuppmh 6 (9) 15 [22)
Lymphopenia 9(13) 19 (28)
Febrile neutropenia 0 2 (3)
Fatigue 47 (69) G (9)
Nausea 33 (a29) 0
ey . =
: Epilepsy/Seizure 5(7) 517}
unicancer
./

Pulmonary embolism 0O 5(7)




EQORTC-NCIC
Stupp et al., 2005, 2005
PMID: 15758009
PMID: 19269895

EF-14
Stupp R et al., 2017,
PMID: 29260225

OLA-TMZ-RTE-01
PMID: 39881966

prospective; rondomized, prospective, randamired, orospective, multitentic
muiticentric phose It multicentric phase (i phose 1-24

Radiptherapy plus concormitant and adjuwant
temazalomide vs
adjuvant temorolomide and TTFelds

Radiotherapy plus concemitant and
temazalomide and Dlaparib

Radictherapy alone vs radiotherapy plus
concomitant and adjuvant Temoeclomids

28 & 80 months 40 moenths 17.2 months

0s
[standard vs experimental)

121 vs 146 16 s 20.0 o 172
{PFS 5 vs 6.0) IPF5 4 s 6.7) (PFS 4.5)
28 [15%| 78504 80 (13%) 36 (38%)

0% Patients s

Patients %) ) . s x
: (standard ve experimenial] %] leaperimental)

Patients %

117vs135 234 133%) 151vs21.4 42 {62%) 14
14.2 vs 18.8 1855226 0 {0
7 25 (3.5%) 7 1[1L.4%)
15.3 v 23.4 214 {30%) 212 v 316 24 (35%) 25.1
MEMT unmethylated EERTERELLS) 11.8 v 12.6 304 {420 14.7 v 16.9 29 {43%) 136
AN Age <5055 IRFREENRY] 13.2vs17.4 561 (81%) 173 vs 215 o4 (79%) 20.2

N aessoss RO .9 v 136 134 {19%) 137 vs 174 14 {21%) 1.7
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Key Takeaway Points/Conclusions

Manageable safety
profile of intermittent
Olaparib (100 mg
Q12H 3 days/week)

Olaparib combined
with the Stupp
protocol in
unresectable

favorably to Stupp
biopsy-only (14.9 vs
9.4 mo) and partial-

resection (19 vs 13.5
mo) historical data, in
a population with no

concomitant with the
Stupp regimen

glioblastoma
Median 0S: 17.2 mo
12-mo OS rate: 69.1%

/
This study provides the first phase 2 efficacy signal of Olaparib + Stupp protocol as first
line treatment of unresectable HGG regardless of MGMT status, supporting the rationale
for a randomized phase 3 trial to confirm the benefit of PARP inhibition in this setting. y
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/é Radiotherapy versus observation following surgical
5 o .
Cé"“e resection of WHO grade 2 atypical meningioma
Eug ne Marquis A 2 >
wnnes (ROAMJ/EORTC—-1308): an international, multicentre,
open—label, phase 3, randomised controlled trial
Michael O Jenkinson 1, Anna Rosala Hallas £, Felix Sahm 3, Nicolaus Andratschke
Keyvaumaears Ashkan ¥ Damrvana Balestrind 9, Helen Bulbeck 7. Silvio Camas P, Giovanna Culedau ¥
Kurriar Das " paura Farisedl V1| aron Fowlaerer " Priva Francie 4, Efstathia Gkianl 4
sassilis Galfinopoulon '3 Thierry Gorlia 17, Neda Haghighl M Brian ) Haylock "5 Dyfoig A Hughes B
Mohsen Javadpour ", Philippe Martinive ', Helen M O Mayles 'Y, Perry Moaoare '
Emilie Lee Rhun YW Nicola Rosenfelder "W Gain Ryan O Michas) Weller 7Y, Cammal Gamble ¢
Matthias Preusser << Damian C Webar <9 OANM, 1308 Stuay Collaborators

Collaborators, Atfiliations 4 oxpand
PMILD: A2790456 DO 10,101 6/50140-86736(26 Y0 1004-0 13

> Background: WHO ¢ . .
The role of adJuvant radlotherapy remains uncertaln We aimed to assess whether adJuvant radlotherapy reduces recurrence compared W|th
observation in patients with a newly diagnosed atypical meningioma who have undergone complete surgical resection.

> Methods: ROAM/EORTC-1308 was an international, multicentre, open-label, phase 3, randomised controlled trial, conducted at 58 hospitals and
academic centres in 11 countries. Eligible sites had appropriate multidisciplinary expertise, neurosurgery, and radiotherapy facilities. Patients
aged 16 years or older who had undergone a surgeon-assessed complete surgical resection of newly diagnosed atypical meningioma were
randomly assigned (1:1) to adjuvant radiotherapy or observation. Randomisation was done using a web-based interface using random variable
blocks of sizes two and four, stratified by location (UK or non-UK). Participants assigned to the radiotherapy group received fractionated external-
beam intensity-modulated radiotherapy at a total dose of 60 Gy in 30 fractions over 6 weeks. Participants were followed up for a minimum of 4
years. The primary outcome was disease-free survival, defined as time from surgery to MRI-confirmed recurrence or death due to any cause,
analysed in all randomly assigned participants in their assigned treatment group. Harms analysis was done in the as-treated population. The trial
was registered with ISRCTN, ISRCTN71502099, and has completed.

» Findings: Between April 28,2016, and May 21, 2021, 990 patients were assessed for eligibility, 157 of whom were randomly assigned to
radiotherapy (n=78) or observation (n=79). Medlan age was 57-40 years (IQR 49-09-66:93); 84 (54%) participants were female and 73 (46%) were
male. At a median follow-up of 64 months (IQR 50-75), meningioma recurrence occurred in 11 (14%) of i i
and 24 (30%) of 79.in the observation group. 5-year disease-tree survival was 79-
(51-9-74-2) in the observation group (absolute difference 15- ercentage points [95% Cl 0-6- 30 5]). Disease-free survival was im roved in the
radiotherapy group compared with the observation group io0- . -97]; p=0-0396). Grade 2 or 3 radiation-related serious
adverse events occurred in five (8%) of 66 participants in the radiotherapy group, with no treatment-related deaths.

> Interpretation: Our findings suggest that adjuvant radiotherapy should be considered in patients with atypical meningioma after complete
surgical resection of atypical meningioma when the prevention of recurrence is valued higher than the potential delayed adverse effects of
radiotherapy. This practice will benefit patients by reducing meningioma recurrence. Decisions should be based on individual discussion with the
patient.
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Sex
Femnale | 41539 )
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feih Age, yesrs
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‘ 2 | 5 &%) | s (e2gy
1 B I
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1-0

0-9 -
S 07-
S 06+
& 05+
2 04-
e
o HR 0-51 (95% C1 0-27-0-97); p=0-0396
0-2
—— Radiotherapy
019 ___ Observation
0 1 ! I LB I 1 1 T 1
0 12 24 36 48 60 72 84 96 108
Nondisrat ik Time since surgery (months)
(censored)
Radiotherapy 78 (0) 68 (7) 65(8) 60(11) 52(16) 41(25) 23(42) 11(53) 4(60) 0(64)
Observation 79 (0) 71(2) 633 57 (4) 51(7) G117y 23(29) 8(44) 1(51) 0(s2)
10 +
{ "\-—,___'___"‘
0.9 — L‘L ."—‘L._‘—P- be . ettt - A—
0.8 s I ,.,l,,‘.'.'""”’),, -
£ 074 g M ¥ ‘
§ 0-6 A PO ‘
g 0.5- - o. - - -4
é 0.4 HRO0-49 (95% Cl10:25-0.95); p~0-0358
& 03 —— Radiotherapy group, benign E—
0.2+ — Radiotherapy group, intermediate or malignant
— Obsorvation group, benign
01+ ~ Observation group, intermediate or malignant
o | & Ll L) 1 L8 L} L L) 1
(s} 12 24 36 48 6O 72 84 96 108
Number at risk Time since surgery (months)
{censored)
Radiotherapy group, A1 39 38 35 31 26 14 8 4 [+
benign (0) (2) (2) (4 (7) {(11) (23 (29) (33) (37)
Radiatherapy group, 19 16 16 15 12 9 5 1 0 0
intermediate or malignant (0) (1) (1) (2] (3) (6) (9) (12) (13) (13)
Observation group, 41 40 36 33 32 21 12 5 1 0
benign (0) (1) (2) (3) (4) (11) (20) (27) (31) 32)
Observation group, 31 26 23 21 1/ 13 10 2 o (8]

. intermediate or malignant (O (O {0 (0 (1) (4) (7) (15) (17} e V2




sty STERIMGLI trial : phase?

RENNES

» Lors du congres mondial de neuro-oncologie SNO 2025 Professeur Elizabeth Cohen-Moyal
(de I'TUCT-Oncopole de Toulouse) s'est vu décerner le prestigieux Prix de I'étude clinique
2025 (Clinical Trial Award).

Patients with recurrent glioblastoma

Phase | part Phase Il part

ARM A {Control armj):

> Radiation therapy alone
Combined treatment =
hFSRT with Anti-PD-L1 Durvalumab n;umm Randomisation 1:2
Dose schema: level 1 vhmn.::t N =100 patients
De-escalation (if applicable): level -1 ~
ARM B (Fxperimental arm):
N= 12 PATIENTS AT MAXIMUM | Combined treatment (hFSRT with Anti-PD-L1

Durvalumab) at the safety dose schema

J

nicancer

=

|
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: / Hypo-fractionated stereotactic reirradiation with 24 Gy in 3 fractions plus
po. — durvalumab versus reirradiation alone inrecurrent glioblastoma: the
£ ’ Eugéne Marquis comparative randomized phase 2 STERIMGLI trial

RENNES

Background

Hvypo-fractionated stereotactic radiotherapy (HFSRT) 1s a therapeutic option for recurrent
glioblastoma. Its efficacy may be enhanced when combined with an immune checkpoint
inhibitor to promote immunogenic cell death. We mvestigated whether HFSRIT combined with
anti-PD-1.1 durvalumab versus HFSRT alone improved overall survival (OS) of patients with
glioblastoma relapse.

Methods

This multicentric, open-label, randomized. controlled, phase 2 trial (ClimicalTrials gowv:
NCTO02866747) included relapsed ghﬂblastcma patients {“’I—ID 2016 classification) with tumor
maxinnun size =35 mm, randomly assigned (1:2) to HFSRT alone (24 Gv in 3 fractions over 5
days, Arm A) or to the same HFSRT plus durvalumab (1500 mg on dav 5_then everv 4 weeks
Arm B). The primary endpoint was overall suuvival with 77 events requured to detect a Hazard
Ratio (HR) of 0-57 at 85%0 power (one-sided, 10%-level test).

Findings

Patients (n=102) randomaized to arm A (n=34) and B (n=68) had balanced baseline
characteristics, except for prior targeted therapy (A=2-9%% versus B= 22-1%%) and IDH-mutated
glhioblastoma (A=15-6% vwversus B= 6-1%). Treatment was well-tolerated, with 12-4%% of
patients with a grade 3 treatment-related event (no grade =4)_ After a median follow-up of 34-1
months (95%20CT 24-3.71-4), median OS5 was 13 -3 months 1n arm A versus 16-1 months 1n arm
B (HR=0-77, 80%CI 0-56.1-06, one-sided p=0-15). In mmltivariable exploratory post-hoc
analysis, adjusted HR. was 0-41 (80%CI 0-28:0-60). Among patients with TDH-wildtype
ghioblastoma (WHO 2021), median OS was 10-9 versus 16-1 months (HR=0-54, 80%CI
0-39:0-76, one-sided p=0-010). No clhmnically meamngiul differences m quality-oif-life or
neurocognitive function scores were observed. Treatment-induced increase in plasma IFIN-y
was assocliated with longer OS 1n arm B (adjusted HR 0-36, 95%CI0-18—0-71; p=0-0034).

Interpretation

To the best of our knowledge, the STERIMGLI trial 1s the first randomized trial demonstrating
an OS benefit of HFSRT reunradiation combmmed -with dwwvalumab n IDH-wialdtype
glioblastoma patients at relapse.
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Efficacy Primary endpoint

10-9-16-1) in armA and 16-1 months (80%CI 14-3 -19-2) in HFSRT-durvalumab arm B, hazardratio
(HR)=0-77 (80%Cl 0-56-1-:06), one-sided p=0-146.

vV v v .Yy

v

In multivariable exploratory post-hoc analysis adjusting for prognostic factors a significant difference
between armswas observed with an adjusted HR of 0-41 (80%Cl 0-28 -0-60) (Table 3).

v

Among patientswith I DH-wildtype glioblastoma WHO 2021glioblastomadefinition), median OS was
10-9 (80%CI 8:7-13-3) inarmA vs. 16-1 months (80%CI 14-9 -19-2) in arm B (HR=0-54, 80%Cl 0-39 -
076, one-sided p=0-010) (Figure 2B). In the subgroup of patientsreapsing within 24 monthsof the
initial diagnosis, the OS was significantly longer in HFSRT +durvalumab treated patients HR=0-52
(80%CI 0-35-0-77, one-sided p=0:016). As shown in Figure 3, neither MGMT promoter methylation
status nor PD-L 1 expression was associ ated with treatment response.
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The median follow up was 34-1 months (95%CI 24-3-71-4), mOS (Figure 2A) was 13-3 months (80%ClI

20



Figare 1A
HE 0-T7 {(Bd%% CT 0-56-1:-06) 1-sided p=0-15

_g‘i
Ed (2A) Kaplan Meler estimates for overall
Af survival in all patients

T L] 1 T T Ll L) 1 T T Ll L T L] T L) I T 1 ]
g & %2 18 24 30 36 42 4B 54 &0 66 T2 784 B4
Months
Wumbser at nsk

Amms M 25 98 B o 2 a o a o a o 0 r} a
ArmB B O BE M 8 17 8 4 1 4 4 ] 3 i 1 Ly

durm Ay

Figure 18
HE 054 (#0% CT & 39-0-76); 1-sided p={- #10

@

z (2B) Kaplan Meier estimates for overall
£e survival in glioblastoma IDH wild type
[}

R subgroup

R l'.!| : é I'Iril1IEII:.":ﬂ-I:.'-II'.'IIH:EIH-IEId-lﬂlﬁla'-l-lﬂ:l:llﬂlﬁl?lﬂl?l&lﬂ:q-

Monihs
Mumbar ab risk
Amda IF W @ F] 2 1 fl o | o fl i} o i}
AmB #&2 &5 38 FF 12 T k] 3 2 2 2 2 h a 1]
Arm & Arm B




arquis

RENNES

=cee, Analyse multivariée
\ )

Mo. Exts |
Subgroup o, Pis HFE (05 CH)
Al TE 102 —.— 077 (056, 1.08)
fign == By A5 780 —a— 0.8 (058, 1.48)
fign = Gy 438§ 82 —a— i0.52 (0,38, 0.81)
Cielay from iretal desgnosis = 28ma BO B3 —a— 0.8z (038, 9.77F)
Sielay fromi metal dagnosis == 24mo ra_JUg - ——— 1.41 (0,78, 2 BiE)
Kamafsky < 0% 23§ 40 —a— 067 (0,34, 0,8E)
Kamafsky ==80% 43§ BO a1 0,77 (oS0, 1,197
FIEM T unmathpiabed 23 540 —a— O.7E (DAl 1,14
PR T meatyiatnd 47 1 55 —— 1.0 (05a, 1,7Z)
BOH unmuiated Tiipa —a— .54 0. 3%, O.FE]
Flo prior largeted Harapy E3§BS —— 0,65 (02K, 0.91)
FOELT = 0 257133 —— 0.E1 {036, 1.02)
Pl > E3TE3 —a— 0.8F (DUET, 1.37)
I I | I T I
B | 25 ke o1 15 2 a
Fay. RT*Duirds Fav. BT

» In the subgroup of patients relapsing within 24 months of the initial diagnosis, the OS was
significantly longer in HFSRT+durvalumab treated patients HR=0-52 (80%CI 0-35-0-77,
B one-sided p=0-016). Neither MGMT promoter methylation status nor PD-L 1 expression
ﬂ!jca ncer was associated with treatment response.
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Awake versus asleep craniotomy for eloquent glioblastoma: a systematic review

’ Centre , and meta-analysis,
% gene Marqu

R%NNES Honeyman 5l Boukas A, Akhbari M, Okoli B, Stacey R, Apostolopoulos V, Plaha P.

Neurosurg Rev. 2025 Sep 148(1):628. aor 10.1007/510143-025-03787-5,

. Awake craniotomy (AC) can aid in preserving neurological function through intraoperative mapping of

sensorimotor and language functions. It has been associated with increased extent of resection (EOR)

and reduced neurclogical deficits in glioma patients. Most studies Tocused on low grade tumours and

there remains limited evidence assessing utility of AC for glicblastoma (GB). This systematic review
evaluates current evidence for safety and efficacy of GB resection under AC versus general anaesthetic
(GA) conditions. We carried out a systematic review and meta-analysis of original studies assessing
comparative cutcomes of supratentorial GB resection via AC versus GA. Studies included patients = 18

years of age, with histopathological diagnosis of Grade 4 GB affecting an eloguent location. Medline,

Embase and Pubmed were searched from inception to the 30th of June 2025. The cutcomes assessed
included: EOR, rates of temporary and permanent post-operative neurclogical deficits, survival, and
functional outcomes. Eleven studies were included, with 1355 patients (402 AC and 953 GA
resections). AC achieved greater percentage EOR (MD = 7.55 [C] 2.94-12.15], p = 0.001), and non-
significant increase in rates of gross total resection (OR = 1.66 [Cl 0.64-4.35], p = 0.30). The risk of
developing a post-operative neurclogical deficit was significantly lower with AC (OR = 0.55 [Cl:0.36-
0.85], p = 0.008). Overall survival (HR = 7.99 [CI 2.29-13.69], p = 0.007) was significantly increased with
AC but there was no significant difference in progression-free survival (HR = 2.03 [Cl -1.32-5.37], p =

0.23). AC for elogquently located GB is associated with improved EOR, survival and lower risk of

neurclogical complications. When feasible, AC should be considered for eloquent GB resection.
L

unicancer
)
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J Awake Craniotomy Versus General Anesthesia for Resection of High-Grade

; & — Gliomas: A Systematic Review and Meta-Analysis.
()

Fugene M ’ s ; i '
a\HIENe VAT Nowacka A Sniegocki M, Atkins W, Ziotkowska E.

J Clin Med. 2026 Feb 12;15(4):1431. doi: 10.3390/jcm 15041431

Background: The optimal anesthetic approach for high-grade glioma resection remains controwversial.
We conducted a systematic review and meta-analysis companng awake craniotomy with
intraocperative brain mapping versus general anesthesia for adults with high-grade gliomas. Methods:
We searched PubMed/MEDLIMNE, Web of Science, Cochrane Library, and Embase databases from
January 2000 to August 2025 for comparative studies of awake craniotomy versus general anesthesia
in adults with WHO grade 11I-1V gliomas. Primary outcomes were overall survival and neurological
deficits. Meta-analyses used random-effects models with hazard ratios (HR) for survival and risk ratios
(RR) for binary outcomes. Results: Eleven studies comprising 2689 patients (854 awake craniotony,
1835 general anesthesia) were included. One randomized controlled trial and ten cbservational
studies met inclusion criteria. Awake craniotomy was associated with improved owverall survival (HR
0.70, 95% Cl 0.60-0.82; 4 studies, 1273 patients), representing a 30% reduction in mortality risk and a
median survival adwvantage of approximately 4.1 months {(18.5 vs. 14.4 months; low certainty evidence
due to predominantly cbservational data and heterogeneity). Neurological deficits at 3 months were
significantly reduced with awake craniotomy (RR 0.62, 95% Cl 0.42-0.91; 2 studies, 1111 patients;
moderate certainty evidence), with absolute deficit rates of 13% versus 21% (number needed to treat
= 13). Awake craniotomy also achieved greater extent of resection (mean difference 4.4%, 95% CI 2.8-
6.0%5; 5 studies, 1121) and notably shorter hospital stay (mean difference -2.85 days, representing a
41% reduction [4.1 wvs. 6.95 days]; 2 studies, 949 patients). Substantial heterogeneity was observed for
most outcomes (17 > 50%). Subgroup analysis demonstrated greater benefits for tumors in eloquent
areas. Limitations include predominantly observational studies with potential selection bias (including
possible differences in baseline performance status), molecular marker heterogeneity due to evolving
WHO dassification systems, and one small randomized controlled tnal showing opposite results.
Conclusions: Awake craniotomy may offer survival and functional benefits for selected patients with
high-grade gliomas, particularly those with tumors in eloquent areas. However, evidence certainty is
limited by the observational nature of most studies and significant heterogeneity. Well-designed
randomized trials with molecular stratification and performance status adjustment are needed to
establish definitive evidence.




Awake Craniotomy for Eloguent Region Glioblastoma Classified by Tumor
= Location-A Retrospective and Prospective Cohort Study.
Centre

4 EFugéne Marquis L ¥ Weng 5. Dong | Wang J. Zhang Z. Fan X Wang ¥. Ma W Jiang T. Fang =.
'z RENNES NS Meurosci Ther. 2026 Sep:32(0keT1126. doi 10.1002/cn=.T1126.

Introduction: The efficacy of awake craniotomy (AC) with intraoperative mapping for glioblastoma
. (GBM) in eloquent regions remains debated. This study aims to evaluate functional and survival
8 outcomes of GBM patients undergoing AC stratified by tumor locations,

Methods: A combined retrospective (2015-2023, n = 114 43 AC vs. 71 standard craniotomy) and
prospective cohort (2023-2025, n = 28: 13 AC vs. 15 standard craniotomy) of GEM patients with
motor/language-elogquent tumors was analyzed. Tumors were classified into motor subtypes (I:
precentral gyrus: 1l: premotor/supplementary motor; 11 internal capsule posterior limb; 1V: other) and
language subtypes (I: Broca's/precentral; II: postcentral/supramarginal gyrus; [11: Wernicke's; IV: insular;

B V: other). OQutcomes included extent of resection (ECOR), postoperative motor/language recovery,

overall survival {O5), and progression-free survival (PFS).

Results: The retrospective cohort demonstrated that AC has advantages in functional preservation

8 across various motor/language subtypes. However, AC was associated with significantly deteriorated
@ survival outcomes specifically in precentral gyrus GEMs. A prospective cohort study, enrolling only
precentral gyrus GEMSs for validation, yielded results consistent with the retrospective findings:
worsened OS5 and PFS (O5: HR = 3.223, p = 0.0450; PFS: HR = 2.374, p = 0.0476); reduced EOR (AC:

W 74.3% £ 5.3%; standard craniotomy: 86.9% * 12.3%, p = 0.0470); and better motor recovery.

Conclusions: Functional preservation and survival outcomes of AC in GEM exhibited subtype-specific
correlations with tumor locations. AC with intracperative mapping effectively presernves neurological
function in GBM patients. However, for tumors involving the precentral gyrus, the AC approach carries

B oreater risks than benefits and should be considered with caution.



Glioblastoma in adults: A Society for Neuro-Oncology (SNO) and European

N / Society of Neuro-Oncology (EANO) consensus review on current management

4 Eugg%tharqu and future directions.
> NN wWen PY, Weller M, Lee EQ, Touat M, Khasraw M, Rahman R, Platten M, Lim M, Winkler F, Horbinski C,

Verhaak RGW, Huang RY, Ahluwalia MS, Albert NL, Tonn JC, Schiff D, Barnholtz-Sloan JS, Ostrom Q,
Aldape KD, Batchelor TT, Bindra RS, Chiocca EA, Cloughesy TF, DeGroot JF, French P, Galanis E, Galldiks
N, Gilbert MR, Hegi ME, Lassman AB, Le Rhun E, Mehta MP, Mellinghoff IK, Minniti G, Roth P, Sanson M
Taphoorn Andreas MJB, Weiss VDT, Wick W, Zadeh G, Reardon DA, Chang SM, Short SC, van den Bent
bJ, Preusser M.

Neuro Oncol. 2025 Nov 1;27(11):2751-2788. doi: 10.1093/neuonc/noaf177.

Glioblastoma is the most common type of malignant primary brain tumor and a major cause of
morbidity and mortality. In 2021, the World Health Organization updated the classification of Central
Nervous System (CNS) tumors to restrict glioblastomas to isocitrate dehydrogenase-wildtype (IDHwt
tumors, improving understanding of the prognosis and optimal therapy for these tumors. This

revision also enables more homogeneous populations of patients to be enrolled in clinical trials,
facilitating the evaluation of novel therapies. In this updated consensus review from the Society for
Neuro-Oncology (SNO) and the European Association of Neuro-Oncology (EANQ), the current
management of patients with glioblastoma is discussed. In addition, novel therapies such as
immunotherapies, viral therapies, targeted molecular therapies, theranostics, and antibody-drug
conjugates will be reviewed, as well as the current challenges and future directions for research.
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Fig. 2 Glioblastomas are charactarized by somatic molecular defects in 3 major processes: initiating tumors growth, evading senescence and an-
abling immortal growth. Genomic sbnormalities in each of the 3 processes appear required for gliomagenesis. The 3 processes are shown here,

as are some of the most requently altered goenaes and pathways.



Tahle 1

Gene Symbol {Chromosome

Disorder/Syndrome

Mode of

Inherited syndromes assaciated with adult gliomas {and adult gliobiastomas) |adaptad from Ostrom et a?}

Phenotypic Features

Associated

Location)
APC, MMR (5g271)

ATM (11q22.3)

CDKN2A (9p21.3)

IDHIADHZ2 {2g33.3/15Q26.7)

MLHT, PMS2

MSHZ MLH1 MSHGE, PMS2

MSHZ MLHI MSHE PMS2

NF1 (17 11.2)

RB1 (13974}

TP53 (17p13.1)

TSC1,7TSC2
(9G34.14.16p 13.3)

(OMIM D)

Familial adenomatous
polyposis {FAF, 175100},
Turcots syndrome type 2

Ataxia- telangiectasia
(208900}

Melanoma-neural system
tumor syndrome [(155755)

Ollier disease

Turcots syndrome type 1

Lynch syndrome {120435),
biallelic mismatch repair
deficiency, constitutional
MMR deficiency

Mismatch repair defi-
ciency syndrome (276300)

Neurofibromatosis 1
(NF1) (182200)

Retinoblastoma

Li-Fraumeni syndrome
(151623)

Tuberous sclerosis (TSC)
(191100, 613254)

Inheritance

Dominant

Autosomal
recessive trait

Dominant

Acquired
post-Zygotic
mosaicism,
dominant
with reduced
penetrance

Autosomal
recessive trait

Dominant

Recessive

Dominant

Dominant

Dominant

Dominant

Development of multiple adenoma-
tous colon polyps (=100}, predis-
position to colorectal cancer, and
brain tumors

Progressive cerebellar ataxia, sus-
ceptibility to infections, predisposi-
tion o lymphoma and lymphocytic
leukemia.

Predisposition to malignant mel-
anoma and malignant brain tumors

Devetlopment of intraosseous be-
nign cartilaginous tumors, cancar
predisposition

Development of multiple adenoma-
tous colon polyps {<100}, predis-
position to colorectal cancer, and
brain tumors

Predisposition to gastrointestinal,
endometrial and other cancers

Pediatric cancer predisposition;
café-au-lail spots; colon potyps

Neurofibromas, schwannomss,
café-au-lait macules

Development of multple tumors
of the aye, Increased risk of some
brain tumors

Predispasition to numerous can-
cers, aspecially breast, brain, and
soft-tissue sarcoma

Development of multisystem
nonmalignant tumors

Brain Tumors

Medullobliastoma,
glioma

Astrocytoma and
medulliaoblastoma

Glioma

Ghioma

Medulloblastoma,
glioma,

Glioblastoma,
other gliomas

Glioma

Astrocytoma,
schwannomas,
optic nerve glioma

Retinoblastoma,
pineoblastomas,
malignant glioma

Glicblastoma,
other gliomas

Giant cell
astrocytoma

Abbreviations used: ATM, ataxia telangiectasia; APC, edenamatous poalypos:s coli; COKNZA, cyclin-dependent kinase inhibstor Z&; MLH1,
Mutl homolog 1, colan cancer, nonpolypasis typa 2; MSHZ, MutS protein homaoleg 2; MSHB, MutS protein hamelog 6; OMIM, Online Mendealian
Inheritance in Man; PMS2, postmeiotic segregation increased homolog 2; RB1, retinaoblastoma transcriptional corepressor 1, TP53, tumor
protein p53.
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6 waek RT
concurment TMZ followed by
6 cycles of TNZ +/~TTF

& week RT
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+i—TTE"

6 week RT
+ concurrant TMZ followed by

6 cycles of TMZ +/-TTF

Hypofractionated {or 6 week) HT
T Z toowed by
2 of TMZ +/-TTF

A In elderly patients with good performance status, standard 6-week radiation + TMZ can be considered

B It is unclear whether lomustine-TMZ is preferred over TMZ given the limitation of the study (see text.)

€ Because MGMT methylation status is predictive of the efficacy TMZ, TMZ can be withheld in select patients
with MGMT unmethylated tumors, especially in the context of cinical trials or when the risks of TMZ outweigh
the benefit.

Fig.6 Standard of care treatment paradigm for newly diagnosed glioblastoma.
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A Per local availabilty. May consider bevaizumab for anti-edema benefit in symptomatic patients,

& May consider adding chemotherapy to bevacizumab incuding TMZ or nitrosourea (Class lib
recommendation). Data supporting combining bevacizumab with CPT-11, carboplating, or etoposide is
very limited and is not recommended.

€ The optimal treatment-free interval prior to pursuing TMZ rechallenge is unknown.

Fig.7 Standard of care treatment paradigm for recurrent glioblastoma.




Efficacy and safety of adjuvant TTFields plus pembrolizumab and temozolomide
> 7 in newly diagnosed glioblastoma: A phase 2 study.
7 écxmtre Chen D, Le 5B, Ghiaseddin AP, Manektalia H, Li M, O'Dell A, Rahman M, Tran DD.

Fugeéne Marquis _ o
N RENNES  Med. 2025 Sep 12;6(9):100708. doi: 10.1016/j.med;}.2025.100708. Epub 2025 Jun 4.

Background: Immune checkpoint inhibitors (ICls) have shown limited success in glioblastoma due to
the tumor's profoundly immunosuppressive microenvironment. Tumor treating fields (TTFields), a
non-invasive electric field therapy, activate the type | interferon (T1IFN) pathway via DMNA sensor-

dependent inflammasomes, promoting in situ immunization against glioblastoma.

Methods: In this phase 2 study (this study was registered at ClinicalTrials.gov: NCT03405792), 31
newly diagnosed glioblastoma patients were enrolled post-chemoradiation to evaluate synergy
between TTFields, pembrolizumab, and temozolomide. The primary endpoint was progression-free
survival (PFS) compared to case-matched controls treated with TTFields and temozolomide alone.
Secondary endpoints included overall survival (OS), response rate, safety, and immune correlates
assessed through single-cell transcriptomics and T cell clonotyping of blood and tumor samples.

Findings: Among 26 patients treated per protocol, the median PFS was 12.0 vs. 5.8 months in controls
(HR 0.377, 95% Cl 0.217-0.653; p = 0.0026), and the median OS was 24.8 vs. 14.6 months (HR 0.522,
95% CI1 0.301-0.905; p = 0.0477). Patients undergeoing biopsy had lenger PFS (27.2 vs. 9.6 months; HR
0.37, 95% Cl 0.16-0.85; p = 0.014) and OS (31.6 vs. 18.8 months; HR 0.4, 95% Cl 0.17-0.92; p = 0.023)
compared to maximal resection. Severe adverse events constituted 7.5% of treatment-related

toxicities. TTFields promoted clonal T cell expansion via a T1IFN-driven trajectory, while
pembrolizumab supported adaptive replacement of these clones, sustaining T cell activation and
memaory formation, especially in biopsy-only patients.

Conclusions: These findings demonstrate synergy between TTFields and ICls, particularly in patients
with high tumor burden, and support further study in larger trials.



Efficacy and safety of immune checkpoint inhibitars and mTOR inhibitors as

_4\ '/(-,Cem targeted therapy for glioblastoma: A systematic review and meta-analysis of
L) i . a: m .
WNFugene Marquis o domized clinical trials.

Gomez EG, Morales MAM, San-Juan D, Romero-Valencia J, Mendez DLR, Hernandez DOL, Pizarro MM,

Marvaez ERB, Pelayo-Salazar ME, limenez 5M,

Neurosurg Rev. 2026 Jan 3:49(1)95. doi; 10.1007/510143-025-04043 -6
Glioblastoma (GB) is the most common and aggressive malignant brain tumor in adults, with poor
long-term survival despite standard treatment. Targeted therapies such as immune checkpoint
inhibitors (ICls) and mTOR inhibitors have been explored to improve outcomes, but their clinical
benefit in GBM remains unclear. We conducted a systematic review and meta-analysis of randomized
clinical trials (RCTs) evaluating the efficacy and safety of ICls and mTORi in adult patients with newly
diagnosed or recurrent GB. Databases searched included PubMed, Cochrane Library, and Semantic
Scholar through March 2025. Hazard ratios (HRs) for overall survival (OS) and progression-free
survival (PFS) were extracted or estimated and pooled using a fixed-effect model. Risk of bias was
assessed with the Cochrane tool. Twenty-one trials involving 2,130 patients were included (12 on ICls,
9 on mTOR inhibitors). ICls showed no significant OS benefit (HR: 1.10; 95% CI: 0.98-1.24; p = 0.10),
but a modest improvement in PFS (HR: 1.17; 95% Cl: 1.04-1.33; p = 0.01). Pembrolizumab in a
neoadjuvant Settl'ng demonstrated the most favorable outcomes. In contrast, mTOR inhibitors were
associated with significantly worse OS (HR: 1.43; 95% Cl: 1.08-1.89; p = 0.01), and no PFS benefit (HR:
1.16; 95% Cl: 0.89-1.51). ICls were commonly associated with immune-related adverse events, while

mTOR inhibitors showed hematologic and metabolic toxicities. Neither ICls nor mTOR inhibitors
consistently improved survival in unselected GB populations. However, tailored approaches based on
molecular features or delivery methods may offer benefits and should be further investigated.



/ Dual Immune Check Point Blockade in MGMT-Unmethylated Newly Diagnosed

D, / ; s e :

7' (—;uc:gmreM _ Glioblastoma: NRG Oncology BN0O7, a Randomized Phase I1/1Il Clinical Trial.
ne Marquis

\ g R?'}tis Lassman AE, Polley MC, Iwamoto FM, Sloan AE, Wang TIC, Aldape KD, Wefel 1S, Gondi V, Gubierrez AN,

Manasawala MH, Gilbert MR, Sulman EP, Wolchok ID, Green RM, Meil EC, Lukas RV, Goldlust SA, Snuderl

M, Galbraith K, Dignam JJ, Won M, Mehta MP.
J Clin Oncol. 2025 Sep 24302 7330323040, dor; 10.1200/1C0-25-00618. Epub 2025 Aug 8.

Purpose: New therapies for glioblastoma are needed, especially MGMT-unmethylated (uMGMT)
disease. NRG Onceology BNO0O2 (phase I) demonstrated safety and suggested efficacy of ipilimumab
(ipi) with nivclumab (nivo) in newly diagnosed glicblastoma, leading to this phase 1I/111 trial.

Methods: Adults with newly diagnosed uMGMT glioblastoma and Karnofsky performance status (KPS)
=70 were randomly assigned to radiotherapy with either immunotherapy (ipi and nivo) or
temozolomide (TMZ), stratified by recursive partitioning analysis (RPA) class and intention to use
tumor treating fields. With 95% power to detect a hazard ratio (HR) =0.58 for progression-free
survival (PFS) at a one-sided significance level (P) of .15, superior PFS with immunotherapy in phase Il
would lead to phase Il overall survival (OS) testing. Corticostercids were disallowed when starting
immunotherapy. Diagnosis, biomarkers, and PFS were centrally assessed.

Results: One hundred fifty-nine participants were randomly assigned (79 immunotherapy and 80
TMZ). Arms were well balanced for age (median 60 years, range, 28-79), sex (male n = 105, 66%), KPS
(20-100 n = 97, 6126), resection extent (gross total, n = 103, 659%), and RPA class (lll, n = 16, 10%; IV, n
=116, 73%; V, n = 27, 17%). A preplanned analysis of phase Il data conducted after 100 centrally
determined PFS events showed no significant PFS improvement for ipi and nivo versus TMZ (median
7.7 months v 8.5 months, HR, 1.47 [70%% Cl, 1.19 to 1.83]; one-sided P = .96 [95% Cl, 0.98 to 2.2]). OS5 is
immature (=50% alive) but with no cbserved difference between arms (median approximately 13
months each, HR, 0.25 [95% CI, 0.61 to 1.49]; P = .36).

Conclusion: Ipi and nivo did not improve PFS among patients with newly diagnosed uMGMT

glioblastoma versus TMZ. Accrual closed permanently; the trial will not proceed to phase lll. No new
safety signals were identified. Molecular correlative analyses and survival follow-up are ongoing.



Angiogenesis inhibitors effects on overall survival and progression-free survival in
y S Canie ~ hewly diagnosed primary glioblastoma multiforme: a meta-analysis of twelve
8 “wes  randomized clinical trials.
Motamed-2anaye A, Mortezaei A, Afshari AR, Saadatian Z, Faraji AH, Sheehan JP, Mokhtari AM.

| Neurponcol. 2025 Jan;171{21:313-328. doi: 10.1007/511060-024-04865-2. Fpub 2024 Dec 5.

', Background: Glicblastoma multiforme (GBM) is the most common malignant brain tumaor in adults.

N Typically treated with initial surgical resection, and chemoradiotherapy, despite current treatments,

patients typically survive only 12-14 months, necessitating new therapeutic approaches. Our meta-
analysis evaluates combining antiangiogenic medications with chemoradiotherapy versus using

chemoradiotherapy alone in treating newly diagnosed GBEM.

Methods: A comprehensive literature search was conducted using PubMed/MEDLINE, Scopus,
Cochrane and the Web of Science databases. The search aimed to identify studies reporting overall
y survival (O5), progression-free survival (PFS), and hazard ratic (HR) with corresponding confidence
intervals (Cls) in patients with newly diagnosed GBM. We employed random-effect meta-analysis.

Results: Twelve randomized clinical trials (RCTs) involved 3,302 patients included in the study. The
findings showed that angiogenesis inhibitors significantly preolonged PFS [HR 0.85, 95% CI (0.73, 0.99
p-value = 0.04], while there was no significant difference on OS [HR 1.014, 95%Cl (0.89, 1.15), p-value
= 0.84]. Bevacizumab (BEV) exhibited the highest [HR 0.67, 95% CI (0.56, 0.79), p-value < 0.0001] and
thalidomide exhibited the lowest [HR 1.46, 95% Cl (1.004, 2.1), p-value = 0.048] improvements of PFS
Meta-regression revealed that age, white race, study sample size, infection, vascular disease

N complications, KPS = 60, biopsy, gross and subtotal resection can significantly influenced the PFS,

while only the year of publication affected OS.

Conclusions: The current study showed that improve the PFS with no significant effect on OS. Our

findings may provide some evidence for decision-making regarding the utilization of angiogenesis
inhibitors for the treatment of adult patients with newly diagnosed GBM.



Molecularly matched targeted therapies plus radiotherapy in glioblastoma: the
-'\/(.,Ceme phase 1/2a N(2)M(2) umbrella trial.
4 N\Eugene Maﬂ%i? Wick W, Lanz LM, Wick A, Harting |, Dettmer S, Suwala AK, Kefter R, Tabatabai G, Seliger C, Glas M,
Burger MC, Timmer M, Ringel FA, Mildenberger |, Schulz-Schaeffer W, Winkler F, Xonig L, Herold-Mende
€, Eisenmenger A, Pfister SM, Renovanz M, Bendszus M, Sahm F, Platten M, Kessler T.
Nat Med. 2025 Oct:31(10):3534-3541. doi: 10.1038/541591-025-03928-9. Epub 2025 Sep 5.

Adwvances in molecular understanding and diagnostic precision of glioblastoma enable the

Y| identification of key genetic alterations in a timely manner and, in principle, allow treatments with
targeted compounds based on molecular markers. Here we report the results of the phase 1/2
umbrella trial NCT Neuro Master Match (N“M?), which evaluated targeted treatments in 228 patients
with newly diagnosed glicblastoma without O6-methylguanine DNA-methyltransferase promoter
hypermethylation. Stratification for treatment was conducted by a trial-specific molecular tumor
board across five subtrials, each evaluating a targeted therapy-alectinib, idasanutlin, palbociclib,
vismodegib or temsirolimus-selected according to the best-matching molecular alteration. Patients
¥ without matching alterations were randomized between subtrials without strong biomarkers using
atezolizumab and asunercept, and the standard of care (SOC), temozolomide. All received
radiotherapy. The primary endpoints were dose-limiting toxicities (phase 1) and progression-free

8 survival at & months (PFS-6; phase 2). Secondary endpoints included safety and tolerability, as well as

overall survival (OS). The subtrials for alectinib and vismodegib did not open as they did not have

matching patients. The idasanutlin subtrial (n = 9) was terminated early at the discretion of the

manufacturing company. The temsirolimus subtrial (n = 46) demonstrated a PF5-6 of 39.1% and
median OS5 of 15.4 months in patients with activated mammalian target of rapamycin (mTOR)

signaling compared to a PF5-6 at 18.5% in the SOC group (n = 54), meeting the primary endpoint.

N The atezolizumab (n = 42), asunercept (n = 26) and palbociclib (n = 41) subtrials did not meet the

primary endpoint for efficacy. The safety signals of N°M? match prior experiences with the drugs in

quality and quantity; no relevant negative interaction with the parallel radiotherapy was noted. The
results of the NZM? trial support further investigation of temsirolimus in addition to radiotherapy in
patients with newly diagnosed glioblastoma with activated mTOR signaling. ClinicalTrials.gowv
registration: NCT03158389 .



Vebreltinib for Previously Treated Astrocytoma, IDH-Mutant, Grade 4, and
//‘cﬁ: Glioblastoma, IDH Wild-Type with PTPRZ1-MET Fusion Gene: A Multicenter,
Fugene Marquis  Phase Ill Randomized, Open-Label Trial.
\ NS BanZ Xue Y, LiuY, Li $, Wang L, QuY, Mou Y, Yu R, Wu J, Yao ¥, Shu K, Hu G, Cai L, LiW, Qiu X, Li Y,
Zhang L, Qi S, JiY, MaC Ma W, Li G, Tao R, Sun C, Chen L, Lv 53 Liang P, Pan H, Peter WYM, Danny CTM,
Mao G, Wei X, lang T.

ancer Commun (Lond}. 2026 Mar 17146820019, doi: 10.34133/cancomm.i019. eCallechon 2026,

Background: High-grade gliomas, including isccitrate dehydrogenase ({0OH)-mutant astrocytoma and
IOH wild-type glioblastoma, hawve a poor prognosis and limited treatment options. The PTPRZT-MET

(=) fusion gene is a potential therapeutic target. This study evaluated vebreltinib, a highly selective,

adenosine-triphosphate-competitive inhibitor of the mesenchymal-epithelial transition factor (MET), in
patients with ZA7-fusion-positive glioma. Methods: In this multicenter, open-label Zr FUsion GEMe
(FUSEM) trial, patients with previously treated astrocytoma, /[OH-mutant, grade 4, or glioblastoma, (DH
wild-type, harboring the ZM fusion were randomized in a 1:1 ratio to receive vebrehinib (300 mg

orally twice daily) or control treatment (temozolomide or cisplatin plus etoposide) in 28-d cycles. The
primanry end point was owverall survival (OS). Key secondary end points included progression-free
survival (PFS5), objective response rate (ORR), and safety analyses. Results: Eighty-one patients (42 in
the wvebreltinib group and 39 in the control group) were included in the full analysis set. As of 2023
April 1, the median follow-up duration was 5.9 (range, 0.8 to 44.7) months in the vebreltinib group
and 3.4 (range, 0.5 to 40.5) months in the contral group. Median OS was significantly longer in the

vebreltinib group than in the contrel group (6.3 months versus 3.4 months; hazard ratio [HR], 0.52;
a5% confidence interval [CI], 0.32 to 0.85; stratified log-rank P = 0.007). In the /OH-mutant subgroupp,
median OS5 was 7.7 months in the wvebreltinib group and 2.2 months in the control group (HR, 0.48;
a95% Cl, 0.28 to 0.80; stratified log-rank £ = 0.005). Among patients with a baseline tumor diameter of
=3.0 cm, median OS5 was 22.5 months in the vebreltinib group wersus 4.2 months in the control group
(HR, 0.27; 952 Cl, 0.07 to 1.06; stratified log-rank /& = 0.046). Median PFS was also longer in the
vebreltinib group (1.2 months versus 1.1 months; HRE, 0.54; 9525 Cl, 0.33 to 0.88; stratified log-rank P =
0.012). The ORR was 9.5% with vebreltinib and 2.62% with control treatment. The incidence of grade =3
adwerse events was comparable between groups, and no treatment-related deaths were reported.

Conclusion: Vebreltinib significantly improved QS in patients with previously treated high-grade
glioma harboring the ZM fusion, particularly in the subgroup with /OH-mMmutant astrocytoma, and the
safety profile was manageable. Trial registration: This study was registered with the Chinese Drug
Clinical Trial Registry (ChinaDrugTrials.org.cn) under the identifier, CTR20181664 (registration date:
2018 September 19).



J Evaluation of Regorafenib in Newly Diagnosed and Recurrent Glioblastoma:

" — GEM AGILE Phase lI/Ill Bayesian Randomized Platform Trial.

@Eugéne MarqUIS \ven BY, Berry DA, Buxton MB, Colman H, de Groot J, Lim M, Mellinghoff 1, Perry IR, Weller M, Blondin
MNA, Butt OH, Damek DM, de [a Fuente M1, Drappatz J, Dunbar E, Giglic P, Hyddmark EV, Iwamaoto F,
laeckle KA, Kim [, Kling HM, Lee EQ, Mantica M, Mikkelsen T, Nabors B, Newton HE, Olson 1), Schiff [,
Walbert T, Weathers 5P, Cloughesy T, Lassman AE; GEM AGILE Regorafenib Study Group.

1 Ciin Oncol. 2026 Jun 20;44{18):1676-1686. dot 10.1200/JC0O-25-01137. Epub 2026 Apr 14,

Purpose: GBMM AGILE (ClinicalTrials.gov identifier: NCTO29270447) is a phase 11711l Bayesian adaptive
platform registration trial testing multiple arms against a common control; the primary end point is

owverall survival (OS5). Regorafenib, a multikinase inhibitor, showed OS benefit in recurrent (RD)
glioblastoma in the phase Il REGOMA trial and entered GBEM AGILE as the first investigational arm.

Methods: Patient subtypes included in the regorafenil> armm of GBM AGILE were newly diagnosed
unmethylated (MDU) and RD glicblastoma. Prospective defined sets of subtypes, or arm signatures,
were NDU, RD, and all (MDU + RD). As the first investigational arm in GBM AGILE, regorafenib was
equally randomized to the control arm. Treatment in the control arm is temozolomide + radiotherapy
(in newly diagnosed) or lomustine (in RD). Efficacy was assessed by OS hazard ratio (HR), arm/control,
and demonstrated when the Bayesian probability of benefit (HR =1.00) was =98%. Analysis was
performed monthly for limited efficacy, which occurs when the Bayesian predictive power is <=25% for
all signatures, and determines stopping enrcllment. Follow-up continued for 12 months after accrual
stopped.

Results: When the predictive power was <25% in all predefined signatures for regorafenilb, accrual
stopped for limited efficacy. The final analysis did not demonstrate OS improvement in the
regorafenib arm in RD nor NDU glicblastoma. Median HRs were 1.05 (NDU), 1.07 (RD), and 1.07 (all)
with final probabkilities of benefit (HR <1.00) of 0.421 (NMDU), 0.312 (RD), and 0.296 (all). Regorafenib
was associated with increased toxicity relative to control.

Conclusion: GBEM AGILE did not show superiority of regoratenib over control in RD (lomustine) or

MNMDU (temozolomide + radiotherapy) glicblastoma, vet caused increased toxicities. Regorafenib has

been removed from MNational Comprehensive Cancer Network guidelines as a treatment option for
RD.



/ Phase 2 study of regorafenib in patients with progressive glioblastoma after
> failure of bevacizumab.
‘Centre

/v’ Eugéne Marquis Lucas A, Peereboom D, Rauf ¥, Li H, Hanlon J, Ahluwalia M.
'z RENNES  Neurooncol Adv. 2026 Jun 9;8(1):vdag144. doi: 10.1093/noajnl/vdag144. eCollection 2026 Jan-Dec.

Background: Treatment options in progressive glicblastoma (GEM) are limited, especially in patients
who have experienced disease progression while receiving bevacizumab therapy. This phase 2 study
was conducted to evaluate the efficacy and safety of regorafenib monotherapy in patients with GBM.

Methods: Eligible patients had radiographic progression of histologically confirmed GEM following
second- or third-line bevaczumab therapy. They received regorafenib monotherapy using the dose
escalation strategy demonstrated in the ReDOS phase 2 clinical trial evaluating regorafenib in
metastatic colon cancer. The target dose was 160 mg once daily, administered for 3 weeks on/1 week
off in 28-day cycles. Patients underwent brain magnetic resonance imaging (MRI) every & weeks and
were assessed via modified Response Assessment in Neuro-Oncology criteria. Patients continued

treatment with regorafenib therapy until they experienced progression or excessive toxicity.

Results: Based on the analysis of 13 enrolled patients, there were no responses and 12 of 13 {92.3%)
had progressive disease on brain MRI; 1 patient went off study due to an adverse event occurring
before assessment. The median overall survival {O5) was 4.1 months (95% Cl 2.0-7.3). The 05 at 12
months was 23% (0.2-46). The PFS at both 3 and & months was 7.7% (0.0-22.2%) with a median PFS of
1.0 month, (0.4-1.8). There was a total of 14 Grade 3 or 4 AEs and no Grade 5 AEs.

Conclusions: Regorafenib did not improve OS or PFS in bevacizumab-refractory recurrent
glioblastoma. The study was halted early due to futility.




£ Lenvatinib plus pembrolizumab for patients with previously treated select solid
4 - Cerre _ tumors: Results from the phase 2 LEAP-005 study recurrent glioblastoma cohort.
\) rennes  Rha SY, Castanon E, Gill 5, Senellart H, Lopez J, Marquez-Rodas |, Victeria |, Kim TM, Lwin Z, Burger MC,
Simonelli M, Cassier PA, Hendifar AE, Asaierto PA, Dutcus €, Okpara CE, Ghon R, Jin F, Groisberg R,

Villanueva L.
Cancer, 2025 Aug 15131(16):2T0015. doi: 10.1002/encr 70015

Background: Patients with recurrent glicblastoma (GBM) have a poor prognosis and limited
treatment options. The authors report the efficacy and safety of lenvatinib plus pembrolizumab in
participants with recurrent GBEM enrolled in the phase 2, multicohort LEAP-005 study (MNCTO3797326).

Methods: Eligible participants had histologically confirmed GEM (World Health Crganization grade
IV} with disease progression since previous treatment, and one or more prior lines of therapy.
Participants were enrolled regardless of tumor programmed cell death ligand 1 (PD-L1) status and
received oral lenvatinib 20 mg per day plus intravenous pembrolizumab 200 mg every 2 weeks. The
dual primary end points were objective response rate (ORR; per Response Assessment in Meuro-
Oncology by blinded independent central review) and safety.

Results: A total of 101 participants were enrolled, with median {range) follow-up of 23.7 (16.4-46.6)
months. The median {range) duration of treatment with lenvatinib plus pembrolizumab was 3.4 (0.3-
32.2) months. The ORR {95% confidence interval [CI]) was 20% (13%—29%), with 20 participanis
achieving a partial response, and the median {range) duration of response was 3.7 (1.4+ to 27.6)
months. Median (95% Cl) progression-free survival was 3.0 (2.7-4.0) months and median (95% Cl)
owverall survival was 8.6 (7.4-10.8) months. Responses were observed regardless of PD-L1 status.
Treatment-related adverse events occurred in 93 participants (92%; grade 3-5, n = 41 [41%]). Two
participants died due to treatment-related adverse events (intestinal perforation and pneumaonitis).

Conclusions: The combination of lenvatinib plus pembrolizumab demonstrated antitumor activity in a
small subpopulation of participants with recurrent GBM as second-line or later treatment. The safety
profile was manageable.




> The safety and efficacy of tyrosine kinase inhibitors against EGFR in patients with
P _ glioma; A systematic review, meta-analysis, and sub-group analysis on
/'f WNCugene Marquis qiiqpastoma.
Habibi MA, Ahmadvand MH, Delbari P, Mirjani M5, Zare AH, Mehdizadeh B, Allahdadi A, Ardestani Z, Rad
RH, Aliasgary A, Sabet 5, Fftekhar MS, Mohammadzadeh |, Hajikarimloo B,
1 Clin Neurosci, 2025 May;135:111138. doi: 10,1016/ jocn.2025.111138, Epub 2025 Feb 28.
Background: Glicmas, particularly glioblastoma (GEM), remain challenging to treat and hawve a poor
prognosis. Tyrosine kinase inhibrtors (TKls) targeting EGFR have shown promise, but their efficacy in
gliomas is not well established. This study aimed to systematically review and meta-analyze the safety
and efficacy of EGFR. TKls in patients with glioma, specifically for primary and recurrent GBEM.

Methods: & comprehensive literature search was conducted across PubMed, Embase, Scopus, and
Web of Science up to January 1, 2024, Randomized controlled trials and observational studies
evaluating TKls in glioma patients were included. Primary outcomes were overall survival (OS),
progression-free survival (PFS), and adverse events. A random-effects meta-analysis was performed to
pool results. All statistical analysis was performed using STATA wv.17.

Results: A total of 2 424 patients from 51 studies were included. The pooled mean OS was 12.68
months (95 % Cl: 6.29-19.08) with 1-year and 2-year OS5 rates of 43 % (95 % Cl: 34 %%-52 %) and 14 %
(95 % Cl: 8 9%-20 %), respectively. The mean PFS was 9.61 months (95 % Cl: 4.83-14.38). The overall
response rate was 19 % (95 % Cl: 1 %6-36 %0). Grade = 3 adverse events occurred in 35 % of patients
(95 % Cl: 13 %-57 %). Subgroup analyses revealed that combination therapies outperformed TKI
monotherapy, and some newer TKls, like vandetanib, showed improved efficacy.

Conclusions: TKls demonstrate modest but meaningful benefits in glioma treatment, particularly
when combined wrth other therapies. While initial survival improvements are observed, long-term
outcomes remain challenging. Further research i1s needed to develop more potent, brain-penetrant
TEKIs and optimize combination strategies to improve outcomes in glioma patients.



Combination of metronomic oral pazopanib and topotecan for recurrent
N /é glioblastoma with and without previous bevacizumab: Results from a phase 2
4 \ EuggﬁtreeMarquis clinical trial.
RENNES Oyzer BH, Cohen AL, Colman H, Penas-Prado M, de Groot J, Loghin ME, Pan E, Raizer JJ, Kumthekar P, F
KL Walbert T, Merrell RT, Groves MD, Ahluwalia M5, Wu ), Burton EC, Vera £, Mendoza T, Grajkowska
Wall K, Reyes J, Yuan Y, Armstrong TS, Gilbert MR.
Neurconcol Adv. 2026 Jan 23;8({1)vdaf261. doi: 10.1093 /noajnl/vdalZ&l. eCallection 2026 Jan-Dec

Background: Glicblastoma (GEM) has limited effective salvage therapy options. The combination of
the Type 1B topoisomerase/HIF1a inhibitor topotecan and the tyrosine kinase inhibitor pazopanib has
shown promise in solid tumors and may be effective in recurrent GEM.

Methods: Patients with recurrent GEM who were bevacizumab-naive (Group 4, 9 patients) or had
previous bevacizumab (BEV) (Group B, 22 patients) started daily oral pazopanib (600 mag) and
topotecan (0.25 mg). The primary cbjective was progression-free survival (PFS) at 6 months for Group
A and 3 months for Group B patients. Secondary objectives included median progression-free and
overzall survival {O5), safety, tolerability, and toxicity as measured by patient-reported outcomes
(PROs) and adverse event documentation.

Results: Group A enrolled @ evaluable patients and closed to accrual early when interimm primary
objectives were not met (PF5-6 11%). Group B enrolled 22 evaluable patients and narrowly met its
primary objective (PF5-2 18%). Median PFS and OS endpoints demonstrated equivalent to shght
Improvement upon historical metrics, respectively. The regimen was tolerable and safe save for high
frequency of hypertension, with PROs data showing stability or worsening in parallel with tumor
stability or progression, respectively.

Conclusions: These findings suggest the regimen 1s safe and tolerable to GBEM patients. The regimen
was ineffective in bevacizumab-naive patients and only narrowly met its predetermined endpoint in
patients with prior BEV. These results do not support the combination regimen as tested in this
protocal Tor further investigation in GB M.




J Efficacy and safety of tumor treating fields (TTF) combined with chemotherapy

4 N . versus chemotherapy only in the treatment of glioblastoma: a systematic review
~ Fugene Marquis

wenes and meta-analysis.
Abuliezi N, Sun Y, Zhao J, Qu X, Wu Y, Liao T, Kuerban G, Dun X, Wu Q.
Front Med (Lausanne). 2026 May 8;13:1812119. doi: 10.3389/fmed.2026.1812119. eCollection 2026.

Background: This systematic review and meta-analysis aimed to evaluate the efficacy and safety of
tumeor treating fields (TTF) combined with chemotherapy compared with chemotherapy alone in
patients with newly diagnosed and recurrent glioblastoma (GBM).

Method: A systematic search was conducted in PubMed, Embase, Web of Science, Cochrane Library,
and databases from their inception to 10 December 2025. Randomized controlled tnals, controlled
clinical tnals and observational cohort studies evaluating the efficacy and safety of TTF in GEM
treatment were included. Evaluating the efficacy and safety of TTF in GEM treatment were included.
Data were pooled using Stata 15 software.

Results: & total of 14 studies in'nml'u.-'ing 2,376 patients (both newlz c:ll'ag nosed and recurrent GEM)
were included: 7 RCTs, 4 CCTs, and 3 observational cohort studies were included. Pooled analyses
¥ demonstrated that compared with chemotherapy alone, TTF combined with chemotherapy

! significantly prolonged progression-free survival (PFS) (HR = 062, 95% CI: 0.55-0.69, P < 0.0001) and

overall survival {OS) (HR = 0.63, 95% Cl: 0.56-0.72, P = 0.0001) in both newIE diagnﬂied and recurrent
GBM patients. Mo significant difference in systemic adverse events was observed between the two
groups (OR = 1.10, 95% Cl: 0.79-1.53, P = 0.571); however, the incidence of skin irmitation was

B <ignificantly higher in the TTF group (OR = 12.87, 95% CI: 7.47-22.18, P < 0.0001). Subgroup analyses

inclicated that patient diagnosis type contnbuted to heterogeneity across studies.

Conclusion: In newly diagnosed and recurrent GEM, TTF combined with chemotherapy significantly
improves sunvival outcomes compared with chemotherapy alone, highlighting the therapeutic value
and safety of the combined treatment in both patient populations.



Re-Irradiation Plus Pembrolizumab: A Phase |l Study for Patients with Recurrent
N 7/ Glioblastoma.

e
‘Cenn'e . ; ;
’ Fugéne Marquis lwamoto FM, Tanguturi SK, Mayak L Wang T, Desal A, Lustig RA, Bagley 5, Wong ET, Hertan LM,
\ RENNES  pMcCluskey C, Hayden J, Muzikansky A, Nakhawa 5, Japo J, Bossi CC, Meylan M, Tian Y, Barlow GL,
Speliakos P, Ayoub G, Meredith DM, Ligon KL, Haas-Kogan D, Huang K, Wucherpfennig KW, Wen PY,
Reardon DA.

_ Clin Cancer Res. 2025 Jan 17;31{2)»:316-327. doi 10.1158/1078-0432 CCR-24-1629
Purpose: Radiotherapy may ennance antmumor immune responses Dy several mecnanisms, Inciuding

induction of immunogenic cell death. We performed a phase 2 study of pembrolizumab with re-
irradiation in patients with recurrent glioblastoma.

Patients and methods: Sixty patients with recurrent glicblastoma received pembrolizumab with re-

irradhation alone (cohort &, bevacizumab-naive: n = 30) or with bevacizumab continuation {cohort B, n

= 20). Dual pnmary endpoints, including the overall response rate and overall survival (OS) at either
12 {(O5-12; cohort A) or 6 months (O5-6; cohort B), were assessed per cohort relative to histonc
benchmarks. Paired paraffin-embedded formalin-fixed tumor samples were assessed for immunologic
biomarkers by IHC using digital quantification and co-detection-by-indexing (CODEX).

Results: Study therapy was well tolerated, with most toxicities being grade =3, For cohort B, the
primary endpoint of Us-6 was achieved (57 %); NOWEVEr, SUrvival was not Improved for cohort A
patients. The overall response rate was 3.3% and 6.7% for cohorts A and B, respectively. CODEX
analysis of paired tumor samples from five patients revealed an increase of activated T cells in the

tumor microenvironment after study therapy.

Conclusions: Compared with historic controls, re-irradiation plus pembrolizumab seemed to improve
survival among bevacizumab-refractory patients but not among bevacizumab-naive patients. CODEX
revealed evidence of intraturmoral infiltration of activated immune effector cells. A randomized,
properly controlled tnal of PD-1 blockade plus re-irradiation is warranted to further evaluate this
regimen for bevacizumab-refractory patients, but alternative approaches are needed for
bevacizumab-naive patients.

T



Dose escalation with intraoperative radiotherapy in newly diagnosed
/ glioblastoma (INTRAGO-I1): an open-label, multicentre, randomised, controlled,

; /¢Centre phase 3 trial.

Eugéne Marquls Giordano FA, Ganslandt O, Manter MW, Combs SE, Diehl C, Meyer B, Herrlinger U, Schneider M, Kahl KH,
RENNES  Shiban E, Goenka A, Schulder M, Lucas A, Plans G, Brehmer S, Ruder AM, Garcia-Cabezas S, Sclivera J,
Citarelll CP, Wenz F, Sarrla GR, Pope WB, Layer JP, Tsien Ci, Petrecca K; INTRAGO-1I Study Group
Lancet Oncol. 2026 Jull27{7)864-878 doc 10.1016/51470-2045(2600235-4

Background: Daespite maximal safe resection and chemoradiotherapy, most ghicoblastomas recur
locally. WWe aimed to evaluste whether additional imtracperative radiotherapy comparaed with standard
of care improwves coutcomes 1IN patients with newvwly diagnosed glioblastoma.

Methods: IMNTRLAeGSGO -1 was an opaen-label, multicemntre, randomiised, controlled, phase 3 trnal enrollimng
patients aged 182-80 years with supratentorial glicbhlastoma amenable to resection of thhe contrast
enbancing turmowur with Karmofsky performance score (KPS of =e0%0. Patients from 18 centres in
Brazil, Canada, China, Sermany, Spain, South Korea, and the USS were randomiby assigned (1:=1)
intrac ratively to receive additional kilowvoltage intraoperative radiocothera withh 20 S
(intracperative radicotherapy group) or surgerny alone (standard-of-care group), stratified by agse, KPS,
and residual turmour. Postopaerative treatment consisted of external-beam radictherapy to 60 Gy wwith
conourrent temozolomidse (75 moys M), followed by six adjuvant oycles of temozolomidse {1 50-200
Moy =, dawys 1-5 eveny 22 days). The primany endpoint was median progressicon-free survival in the
Ffull-amnalysis set, confirmeaed by masked, centralised rewview. This ongoing study is closed to recruitment
and is registered with ClinicalTrials.gow, MNCTOZ&25G05.

Findings: Betweaeen Dec 9, 2016, and Juns 17, 2024, of 411 atients assessad for eligikility, 312 werae
randomly assigned. The full-analysis set comprised 2928 patients (intraoperative radiotherapy, n=151;
standard-of-care, m=1=27), of whom 127 (4422%%) patients were female and 171 (57%%5) were male. Data on
race arnd ethnl-:nt}r wware not collected. At a median follow - l._lp- of 17-2 months (IClF-!. AO-5-27-13, median

P=0-A47) Local recurrences was the pre-«:l-::l-rnln;a Nt pattern of faillure 1N both groups (7Fe [F222] in the
intracperative radioctherapy group ws S0 [F13%] in the standard-of-care group, p=0-87). The most
common grade 3-4 adverse events were seizure (21 [13%6] in the imtraocperative radiocotherapy group vws
ninme [723%] N the standard-of-care group), radiation necrosis (11 [3] vws three [29]; p=0-08),
thrombocytopenia (sewven [42%] ws 11 [8&2%]), and muscle weakness (12 [30] ws 12 [1223%]). In total, 252
senous adwverse events occurred in 105 {(&528) patients in the intraoperative radiotherapy group and
142 serious adwverse ewvents in 72 (529 patents in the standard-of-care group. OFf these, &5 (2&2)
ewvents 1m A0 (32%5) patients N the intraocoperative radiotherapy group and 27 {199%) events im 19 {(268%5)
patients in the standard-of-care group were considered possibkhy related to the treatment. OfF all grade
fiwve adwverse events reported, 1< in the intracperative radictherapy group (CHNS toxicity [=2],
myccardial imnfarction [m=2], sepsis [Mm=2], and one each cardiac arrest, fever, lung imnfection, fracture,
postopeaerative hasmorrhagse, necplasm, hasmatoma, and not othernwise specified death) and =ix in the
standard-of-care group {(lung Nnfection [M=2], and one each Mulborgan faillure, encephalitis, neoplasm,
and cystitis) were attrnbutable to specific CTTCAE termes.

Interpretation: Instant seatiallg Erecise clos= escalation with intrac%rative rac:lio'tl"‘beraﬂ added to

standard of care did not improve outcomes, guesticoning the valuse of further local dose Intensification
in ressectable ghocbhlastoma.



Low-Dose Fractionated Radiation Therapy as a Chemopotentiator of
Temozolomide for Recurrent Anaplastic Astrocytoma and Glioblastoma: A
Broe e Mas Single-Arm Phase 1/2 Trial.
\ ReNNes  Lin T, Ke S, Hu €, Assadi R, Huang J, Gupta S, Rawojc K, Kleinberg L, Mukherjee D, Rincon-Torroella J,
Weingart JD, Holdhoff M, Grossman S, Ahmed MM, Redmond KJ.
Int J Radiat Oncol Biol Phys. 2026 Mar 15;124(4):1003-1014. doi: 10.1016/}.1jrobp.2025.10.014. Epub 202°
Oct 24.

Purpose: Preclinical and clinical studies suggest low-dose fractionated radiation therapy (LDFRT) is a

chemopotentiator in sewveral solid tumors., We evaluated chemopotentiation of temozolomidse with
LODFRT in glicoblastoma and brain metastatic lung cancer cell lines, followead by a phase 1,2 trial
assessing the safety//efficacy of LDFRT with concurrenty/adjuvant temozolomide in patients with
recurrent high-grade gliomas (HGGs]).

Methods and materials: Preclinical-The temozolomide-potentiating effect of LDOFRT was tested in
glioblastoma and brain metastatic lung cancer cell lines with real-time cell electronic sensing system
and flow cytometny. Clinmical-Patients with recurrent HGG following standard-of-care chemoradiation
therapy and adjuwvant temozolomide were enrolled. Radiation therapy consisted of 0.5 Gy twice daily
fractions with concurrent temozolomide on days 1 to 5 of a 28-day cydle for & oycles, and adjuvant
ftemozolomide for 6 cycles. Magnetic resonance imaging was performed ewverny 2 months after
initiating LDFRT. The phase 1 primarny endpoint was acute hematologic toxicity. The phase 2 primarny
endpoint was 1-year overall survival (O5), with a lower bound of 209 confidence interval = 28.5%:
(historical control). Secondary endpoints included pseudoprogression incidencose.

Results: Preclinical-LDFRT-mediated temozolomide potentiation appears more effective than 2 Gy -
mediated potentiation. Clinical-Thirty patients were enrolled from 2012 to 2021; 2026 had recurrent
glicblastoma and 902 weare Eastern Cooperative Oncology Group O-1. Among patients with molecular
data, 61%% were O-c-methylguanine- LA methyltransferase-methylated and 22926 were isocitrate
dehyvdrogenass-mutant. Median RT dose was 30 Gy (range, 28.5-30 Gy). Meaedian follow-up was 9.5
months (range, 0.1-85.2 months). One-year OS5 was 24.5% (952 confidence interval [C1], 20.9-57.0:
lowwer bound of 20%6 Cl = 24.89%). 7773 experienced pseudoprogression (median dose 10 Gy range, G-
IO Gy, corresponding with improwved O (HR, O.12; 9525 Cl, 0.02-0.40;: P = ,01) wversus no
pseudoprograession.

Conclusions: Preclinical work dermonstrates the chemopotentiating effect of LOFRT. Im our clinical
trial, LDFRT with temozolomide was safe and well tolerated in patients with recurrent HGG receiving
salvage reirradiation. AlthﬂuEh the pr‘imar:..r survival endpoint was not achieved, hiﬁ
seudoprogression rates at low radiation doses su ort the primciple of low-dose radiation
hypersensitivity mediated by chemopotentiation and potentially immune-modulation.




Ultra-hypofractionated versus conventional chemoradiation for newly diagnosed
N / z glioblastoma: Survival and toxicity results of a multicenter randomized trial.
4 (Euggrat?Marqum de Jong AM, van der Boog ATJ, Wester G, Eekers DEP, Budiharto TCG, Rozema T, Lagerwaard FJ,
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Purpose: In glioblastoma, standard first-line chemoradiation since the 2005 EORTC/MNCIC tnal 1s
302Gy with concurrent and adjuvant temozolomide. & phase 1l study suggested ulira-
hypofractionation (6x6Gy) may offer comparable survval, with reduced treatment time and costs,
potentially improving health-related quality of life (HRQolL). This phase 11l randomized trial
(Metherlands Trial Registry, ML72953.041.20) evaluated non-infenority of ultra-hypofractionated
temozolomide chemoradiation in glioblastoma patients.

Patients and methods: Adults with newly diagnosed glioblastoma and a Karnofsky performance

| status =70 were randomized (1:1) to ultra-hypofractionated (6x6Gy In 2 weeks) or standard (30x2Gy In
6 weeks) radiotherapy, both with concurrent and 6 cycles of adjuvant temozolomide. The primary
endpoint was E-FEEIF:DUEF-EI” survival {OS); the non-inferiority margin was a hazard ratio of 1.2.
Secondary outcomes included progression-free survival (PFS) and toxicity.

.. Results: Enrollment stopped early, due to slow accrual (n=135/474 planned, 67 expenmental, 68
M standard). Median OS was shorter in the experimental arm: 12.0 months (95% Cl 10.3-15.7) versus
21.0 months (95% Cl not estimable). In a time-dependent analysis, survival was similar in the first 6

months (HR 0.99, 95% Cl 0.39-2.50), but mortality was higher thereafter (HR 2.54, 95% Cl 1.57-4.09 p
< 0.001). Radiation necrosis or pseudoprogression was more freguent after ultra-hypofractionation

N (47.8%% vs 16.2%; HR 5.20, 95% Cl 2.56-10.58), with increased dexamethasone use at 6-12 months. No

grade 4-5 toxicities were observed.

Conclusion: Mon-inferiority of the 6x6 Gy chemoradiation regimen could not be demonstrated. This
ultra-hypofractionated regimen was assocated with inferior survival and increased radiation necrosis,
and therefore should not replace standard chemoradiation.




ilimumab with temozclomide vs. temozolomide alone after surgery an

|pili b with lomid lomide al ft gery and
2 ’éCeme chemoradiotherapy in recently diagnosed glioblastoma: a randomized phase |l
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2 EFugéne Marquis clinical trial.
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; Background: Glicblastoma confers a bleak prognosis, with median survival of less than a year. This
trial evaluated whether addition of the CTLA-4 immune checkpoint inhibitor ipilimumab to standard
therapy improves survival in patients with recently diagnosed glicblastoma.

Methods: Ipi-Glio was a stratified randomized, open-label, multicenter, academic phase Il study.
Patients with recently diagnosed de novo glhioblastoma following completion of chemoradiotherapy
were randomized 2:1 to ipilimumab + temozolomide (Arm A) vs temozolomide alone (Arm B),
stratified to extent of surgery and MGMT promotor methylation. Primary endpoint was overall
survival. Secondary endpoints included progression-free survival at 18 months, overall survival at 3
years, and toxicity (=Grade 3).

Results: One hundred nineteen patients were randomized (79 to Arm A, 40 to Arm B). Patient

¥ characteristics (Arm A vs B): median age 57 vs 49 years; male sex 70 vs 85%, gross total resection 81 vs
B 0%, tumor MGMT promotor methylation 39 vs 40%. Median overall survival was 18 months (60% Cl
16.0, 23.9) in Arm A vs 23.0 months (17.3, 26.4) in Arm B {adjusted HR 1.09, 60% Cl 0.86,1.38, one-

R sided P = .62; logrank P = .75). Progression-Free Survival: 10.8 vs 12.5 months (&rm A vs B) (adjusted
HR 1.34, 1.06-1.68, one-sided P = .86logrank P = .42). Grade 3 or above adverse events: 53% Arm A

vs 43% Arm B (P = .27).

Conclusions: Mo benefit was observed with the addition of ipilimumab to temozolomide in patients
M with recently diagnosed glioblastoma following chemoradictherapy. This study does not support
= further investigation of this regimen in this setting.




Proton Pump Inhibitor Use and Survival in Patients With Newly Diagnosed
Glioblastoma.

e
N : : —,
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Importance: Froton pump imhibitors (PRI} are often Erem:ribed to Erevent steroid-induced ga stritis

and peptic ulcer disease In patients with glioblastoma. Yet, these drugs may enhance the activity of
aldehyde dehydrogenasse 1 A1 (ALDH1.A1), which has been linked to protection from oxidative stress,
radictherapy, and chemotherapy.

Objective: To explore the associations of the use of potent ALDH1A1 -activating PPIs (PA-PPIs) and
other antacid drugs with coutcomes in patients with newly diagnosed glioblastoma.

Design, setting, and participants: This meta-analysis was a secondary analysis of individual
prospectively captured patient data using a dataset of 5 randomized clinical trials conducted between
2008 and 2020. Participants included patients with a new diagnosis of glicblastoma. Data analysis was
completed in Movember 2024,

Exposure: We assessaed drug use at baseline and defined 2 landmarks: start of temozolomide
maintenance cycles 1 {landmark 1) and 4 (landmark 2}, and end of cycle & {(landmark 2).

Main outcomes and measures: The primarny outcome Measures were progression-free survival (PFS)
and overall survival (&%) from baseline and from the start of each corresponding landmark time.

Results: The study population included 2981 patients (1852 [62.295] male; median [range] age, 58 [18-
£85] years). On univariate analysis, patients treated with PA-PFI had worse PFS and O= at all 4 time
poinmts. The multivariate analysis accounting for age, sex, performance status, steroid use, extent of
resaection, and MGSKT status confirmed a difference for PFS at landmarks 1 (hazard ratic [HR], 1.14
[95% C1, 1.01-1.28]), 2 (HR, 1.26 [95% CI, 1.09-1.44]), and 3 (HR, 1.31 [95% C1, 1.10-1.56]), and for OS at
landmarks 1 (HR, 1.24 [95% Cl, 1.08-1.88]) and 2 (HRE, 1.14 [952 Cl, 1.01-1.297). Mo such association
was seen for the use of other antacid druﬁﬂ. The negative association of PA-PPI use with PFS and OS5

) was observed independentlhy of MGRT promoter methylation and steroid use.

Conclusions and relevance: In this meta-analysis of patients with newly diagnosed glicblastoma, PRI
use was associated with inferior survival outcomes. These findings suggest that PA-PPI use should be
diSCﬂUFEIEE'd in patients with E;Iiﬂblaﬁtc:ma, since altermative agents are available and a rnmenta
effect cannot be excluded. Translational research studies should explore whether PRI-inducaed activity
of ALDH mediates the potential adverse effects of PPI in glioblastoma. .




™ / Impact of nurse navigation and maobile app on brain tumor patients receiving oral
’ écentre . anticancer therapy.
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. Oral anticancer agents (OAAs) are commonly prescribed for patients with primary brain tumors, but

8 adherence can be challenging due to cognitive impairment and discontinuous treatment schedules.
This subgroup analysis of the randomized phase 3 CAPRI trial evaluated the impact of a nurse
navigator-led intervention combined with a digital platform (web portal and mobile app) versus
standard care in patients with primary brain tumors treated with QAAs. The primary endpoint was
Relative Dose Intensity (RDI), with secondary endpoints including adherence, toxicity, healthcare

| utilization, and patient-reported experience. Fifty-one patients were included between October 2016
and May 2019, 63% of whom had glioblastoma. Twenty-six patients received the intervention. RDI wa
¥ significantly higher in the intervention group compared to the control group (105% * 12 vs. 97.6% *
13, p = 0.04). The intervention also resulted in fewer emergency room wisits, reduced hospitalizations,
greater use of supportive care services, and improved patient-reported experience (all p < 0.03).

8 Remote monitonng allowed early corticosteroid adjustments in cases suggestive of intracranial
hypertension, helping to prevent hospitalizations, Mo significant differences were observed in
treatment-related toxicity. These findings suggest that a nurse nawvigator-led digital intervention can
Improve care continuity and outcomes in this population and mert further investigation.




Early onset radiation-induced leukoencephalopathy in patients treated for a
/ glioblastoma by STUPP protocol and nisk factors evaluation, an ancillary study of
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Background: Since 2005, the standard treatment for newly diagnosed glioblastoma invobves
radicotherapy combined with concommitant and adjuvant temozolomide (ThALD), as per the Stupp
protocol. & known long-term complication of radiotherapy is Radiation-lnduced
Leukoencephalopathy {(RIL), characterized by diffuse FLAIR-hyperintensities and cortico-subcartical
brain atrophy, often leading to cognitive, balance and uninary imMmpairments. While RIL has been
typically described years after treatment in long survivors, there is little information regarding early-
onset RIL (=& months) and its potential risk factors.

Obhjective: This ancillary study aims to assess the incidence of early-onset RIL in glioblastoma patients
treated within the ASTER phase Il trial. Additionally, we explored potential risk factors, including
genaetic susceptibility, and evaluate whether Losartan, a PRARy agonist, reduces early RIL incidence.

Methods: We conducted a retrospective analysis of data from the ASTER trial, a randomized, placebo-
controlled phase 1l study evaluating the effects of Losartan on corticostercid needs in glioblastoma
patients receiving standard radictherapy with concomitant ThaZ., Patients were included if they had
MR scans availlable at baseline and =six months post-treatment, with no evidence of tumor
prograession. Early-onset RIL was defined as an increase of at least two points on the simplified
Scheltens rating scale, with associated cortical-subcortical atrophy. Genetic testing focusaed on the
PPRPARy germline SHKP rs2120825. Statistical analyses included univariate comparisons of clinical and
genaetic variables.

Results: Among the 21 patients included, 29% (n=9) developed earl:.r—c:nSEt RIL. Mo SEEniﬁ::ant
associations were found between early RIL and known risk factors such as smoking (F=0.43),
hypertension (F=0.12), age (F=0.0&7), or PPARy TG polymorphism (P=0.868). Similarly, Losartan
M} showed no significant effect on prevention of early RIL (F=0.72). The
limited power of the study may explain the lack of significamt findings.

Conclusiomn: This study reports a high incidence (2923) of early-onset RIL in glickblastoma patients
treated with the Stupp protocol, highlighting the guestion of Individual sensitivity to this severe side
effect. While previous research suggests a role for PRPARy In radiation-induced toxicity, this study was
underpowered to confirm whether Losartan, as PPARy agonist, could offer protection against early-
onset RIL. The lack of significant results underscores the neaed for larger, prospective trials to further
investigate thiese factors and develop targeted preventive strategies.



Momograms for predicting survival of elderly patients with newly diagnosed
N // glioblastoma: a secondary analysis of the CCTG CE.G trial.
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| BACKGROUMD: Glioblastoma (GB) in the elderly is associated with poor prognosis and outcome
8 heterogenerty. We aimed to develop and validate prognostic nomograms for elderly GE patients

‘ using data from the CCTG CE6 trial. METHODS: Data from 562 patients (= 65 years) randomized to
radiotherapy alone (RT) or radiotherapy plus temozolomide (RT + TMZ) were divided into training and
testing cohorts (3:2 ratio). Cox regression identified prognostic factors associated with overall sunaval
(05), which were integrated into multivariable models. Momograms were constructed, internally
| validated, and used to stratify patients into risk groups. Kaplan-Meier survival estimates and log-rank

N tests assessed model performance, RESULTS: In the RT + TMZ cohort,_low MMSE, biopsy-only

resection,_male sex,_and MGMT status unknown were independently associated with poorer OS.
8 Median OS in training data was 5.7, 10.9, and 13.8 months for high-, middle-, and low-risk groups,

’ respectively, with comparable results in validation (6.6, 9.9, and 13.1 months). PFS stratification also
showed significant differences {median 3.3, 6.0, and 7.6 months). For the RT-alone arm, biopsy-only
B resection and male sex were prognostic, with risk groups demonstrating significant OS and PFS

R differences, CONCLUSIONS: Trial-based nomograms were developed and validated for elderly GB

¥ patients, effectively stratifying risk and predicting survival. These tools may guide individualized
prognostication, inform treatment decisions, and improve trial design in this underrepresented

& population.




Comprehensive Molecular Analysis in NRG Oncology/RTOG 9813: A Phase 3
™ /<.' Study of Radiation and Temozeolomide Versus Radiation and BCNU/CCNU in
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Purpose: There is a need to better understand the molecular features that characterize grade 3

astrocytomas and their significance in predicting clinical outcomes. The aim of this study was to

determine the significance of the 2021 World Health Organization (WHO)-defined molecular

subgroups, along with PMGMT promoter methylation, and other alterations in NRG Cnoology/RTOG
o213,

Methods and materials: Mutation status was determined by immunohistochemistry andysor next-
generation seguencing. Copy number alterations and MGRT methylation were determined by
LAfhymetrix Oncoscan andygor llumina 450k arrays. Progression-free survival and owverall survival were
estimated using the Kaplan-Meier method and tested using the log-rank test. Multivariable analyses
used Cox proporticonal hazards models.

Results: Application of the 2021 WHO-defined criteria resulted in the reclassification of 26/72 [(3324)
patients to grade 4 astrocytoma, IDH-mutant or glicblastoma. When looking at newly assigned
molecular grade, grade 2 patients expenencad longer survival outcomes compared to grade 4
patients. A= individual biomarkers, IDH1/2 r‘nu‘tati::-na MGMT promoter r‘r‘n-ethﬂ.zltiﬂ:n-rlI arcl AT R
mutaticons were each associated with longer survival, whereas TERT promoter mutations, EGFR
amplification, and E;al'n of chromosonme 7Aloss of 10 (Chr+7/-100 were associated with shorter surnvival. |
Similar survival cutcomes were observed for BMAGMT methylated patients treated with radiation
therapy (RT) and temozolomide {(TMMZ) or BT and BCHUACCHU, and BMGRAT unmethylated patients
treated with RT and ThMMZ. Additionally, IDH-mutant patients seemed to respond well to the addition

of ThAZ.

Conclusions: This study demonstrated the importance of classifying patients according to the 2021
WHC-defined criteria. The majority of IDH-wildtype anaplastic astrocytomas (grade 3) were
reclassified as glioblastoma {grade 4). These analyses also shed light on the efficacy of TRMZ in certain
molecular subgroups, where the addition of ThMZ to RT appeared to benefit patients regardless of
PAGMT methylation status.



Expedited chemoradiation after laser interstitial thermal therapy (LITT) 15 feasible

> and safe in patients with newly diagnosed glioblastoma.
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| Background: High-grade gliomas (HGG) are incurable primary brain tumors, Laser interstitial thermal

y therapy (LITT) has emerged as an alternative to surgery for select patients. Hyperthermia can improve
the efficacy of radiation and chemotherapy. Shortening the time between LITT and chemoradiation
may maximize their biclogical and clinical benefits. This trial evaluated the safety and feasibility of
expediting chemoradiation after biopsy and LITT in patients with newly diagnosed HGG.

Methods: Patients with suspected HGG were enrolled. Those with pathologic confirmation of HGG
and deemed appropriate candidates for LITT and chemoradiation were considered evaluable.
Participants underwent 6 weeks of adjuvant chemoradiation initiated within 7 days of LITT. Endpoints
were assessed until the completion of radiation and included the occurrence of wound dehiscence;
new, treatment-refractory seizures; cerebral edema; and completion of planned radiotherapy.

Results: Thirteen patients with suspected HGG were enrolled, and ten were considerad evaluable. All
10 patients were diagnosed with glioblastoma (GEM, IDHwt). Three patients were deemed

unevaluable: 2 patients with other CNS tumors and one GEM patient who developed grade 4
postoperative edema. Of 10 evaluable patients, the median age was 60.2 years (IQR: 51.0, 69.4), and
median precperative KPS was 90 (IQR: 20, 80). The median time between LITT and the initiation of
chemoradiation was 7 days. There were no occurrences of significant protocol-related adverse events.

Conclusions: Accelerated initiation of chemoradiation after biopsy and LITT is safe and feasible for
patients with newly diagnosed GEM. A larger study is needed to assess potential synergy of
hyperthermia and chemoradiation to improve survival,




/ Radiation Therapy for WHO Grade 4 Adult-Type Diffuse Glioma: An ASTRO
AV Clinical Practice Guideline.
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Purpose: The central nervous system World Health Organization (WHO) grade 4 adult-type diffuse
glioma represents one of the most aggressive and challenging primary brain tumors. This guideline
aims to provide evidence-based recommendations for the multidisciplinary management of these
tumors, focusing on diagnosis, initial treatment, reirradiation, and health disparities, while
acknowledging that present literature primarily represents historical histologic grade 4 glicbhlastoma.

Methods: The American Society for Radiation Oncology comvaeneaed a task force to address 4 key
questions focused on indications for radiation therapy (RT) and/ or adjunctive therapies (g, systemic
therapy, altermating electric field therapy), appropriate regimens for external beam RT after intizal
biopsy/resection including wvariables such as pretreatment characteristics, target volumes, technique,
dose, reirradiation indications and technigues, and health disparities. Recommendations are based on
a systematic literature review and created using a predefined consensus-building methodology and
system for grading evidence gquality and recommendation strength.

Results: Following maxinum safe resection, molecular and pathologic diagnosis, and prognostic
stratification of WHO grade 4 adult-type diffuse glioma, concurrent RT with temozolomide followed
by adjuvant temozolomide is recommended for eligible patients and incorporation of alternating
electric field therapy is conditionally recommended. In elderl atients, hypofractionated BT with

concourrent armd Elll:lil..l".l'-Elr‘lt temozolomide is ccunc:ll'ti-::n-nallx recommended. In frail Eatienm, suEEGr‘trl.re
and Ealll'atl've care is cc-nditicrnallz recomimendead ﬁ::rllc:winﬁ multidiﬁcielinaﬂ, Eatient—centered

discussion. Appropriate reirradiation techniques, with or without additional systemic therapies, can be
considered and are conditionally recommendead in patients following pathologic or advanced imaging
confirmation of WHO grade 4 diffuse glioma recurrence. Health dispartties exist im patients with WHO
grade 4 adult-type diffuse glioma and attention is necessary to improve coutcomes and increase
clinical trial enrollment for underserved populaticons.

Conclusions: These evidence-based recommendations and current practice adoption patterns imform
best clinical practices on the management of WHO grade 4 adult-type diffuse glioma. Future
advancements in personalized medicine, biomarker discowery, and nowvel therapies are essential to
improving outcomes. The integration of multidisciplinary care and participation in future clinmical trials,
espeacially in underserved populations, is crucial in addressing the poor cutcomes among WHO grade
4 adult-type diffuse glioma.



MRI-guided adaptive radiotherapy for high grade glioma (UNITED): a single-

> centre, single-arm, non-inferiority, phase 2 trial.
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Background: Radiotherapy volumes for patients with glioblastoma hawve remained unchanged for
decades and result in large volumes of irradiated brain. We aimed to show the safety of a small-
margin, MRI-guided adaptive radictherapy approach for ghoblastoma.

Methods: This single-arm, phase 2 trial was done at Sunnybrook Health Sciences Centre, Toronto, (O,
Canada, and incduded patients with pathologically confirmed glioblastoma and planned for
concurrent daily chemoradiotherapy up to 60 Gy in 20 daily fractions over & weeks {(long course)} or 40
Gy in 15 daily fractions owver 3 weeks (short course). Eligible patients were adults (=18 years) with an
expected life expectancy greater than 12 weeks and an Eastern Cooperative Oncology performance
status less tham or egual to 2. A 5 mim clinical target volume (CTW) was applied, with the allowance of
associated TZ2-weighted fluid-attenuated inversion recovery hyperimtense regions in a personalised
way at the discretion of the treating physician. All patients were treated with 1-5 T MFE'.I—EuidEd linear
accelerator {ME-Linac) incc:rEc-ratinE we-eklx Eadnlinium—enhanced anlime adaEth.-'e fractions., The
primary outcome was the rnisk of marginal failure powered for non-imferiorty with a margin of 10%:
compared with a historical control. All patients were included in the primmary and safety analyses. This
study is registered with ClinicalTrials.gow, NCTO4ATZ25297.

Findings: Between April 28, 2021, and May 12, 2023, 109 ﬂ-EHtS were assessed for eligibilitx and 98

¥ were enrolled and received treatment on the UMNITED protocol with 59 [60%:] patients receiving long-

course radiotherapy and 39 [40%:5] receiving short-course radiotherapy. Median follow-up was 14-2
months (IR 2-9-132.7). 532 [(54%5) -::-mw weare male and 45 (46%) were female. The cbhserved
risk of marginal failure was 4% (95%0 Cl 0-8). The most common grade 3-4 adwverse events were
ymphopenia (eight [11%2] of 72 patients without baseline lyvmphopenial and thrombooytopenia (four
| [4%6] of 98 patients). Serious adverse events occurrad in one (1%0) patient due to febrile neutropenia
and there were no treatment-related deaths.

Interpretation: Mﬁl—ﬁuided adaptation for El'iDb'-ElStﬂl‘l’lEl enables marﬁin de-escalation and resulted
in_a low rate of marginal failure. A randomised trial comparing this technique to a standard large-

margin radiotherapy approach will establish whether toxicity and guality-of-life improvements can be
realised.




Texicity and Efficacy of Different Target Velume Delineations of Radiation Therapy
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Purpose: Our study aimed to evaluate the safety and efficacy of radiation therapy (RT) in the
treatment of grade 3-4 glioma by comparing the updated Radiation Therapy Oncology Group
(RTOG)/Mational Research Group (MRG) with Eurcopean Organization for Research and Treatment of
Cancer (ECRTC) guidelines for target volume delineation.

Methods and materials: A total of 245 patients with newly diagnosed World Health Organization
rade -4 glioma were enrclled and randomly assigned (1:1 ratio) to undergo postoperative BT with
concurrent and maintenance temozolomide. The radiation target volume delineation was determined

by using either the updated RTOG/MNRG (n = 122) or EORTC guidelines (n = 123). The prnimary
endpoint was the toxicity associated with treatment. Progression-free surnvival (PFS) and owverall
survival (OS5) were considered secondary endpoints.

Results: Mo differences in low- or high-grade toxicities between the 2 groups, and neither group
exhibited grade 5 toxicities. Mo significant differences in neurclogic toxicities were observed betwesn
the RTOG/MMRG and EQRTC groups. The median PFS in the RTOGMNRG group and the EORTC group
was 11.0 months (95% confidence interval [CI1], 7.1-14.9 months) and 10,0 months (295% Cl, 3.8-16.2
months), respectively (P = .73). The median =% in the RTOG/MNRG group and the ECQRTC group was
19.5 months (95% Cl, 14.2-24.8 months) and 18.5 months (95% Cl, 12.8-24.2 months), respectively (P
= .80). In patients with isocitrate dehydrogenase wild-type glicblastoma, there were no significant
differences betweaen the RTOG/MNRG group and the EQRTC group in median PFS {m,
2.8-9.2 months] vs. 3.0 months [95% CI, 7.0-9.0 months], P = .28) and median OS {(12.0 months [25%
Cl, 7.2-16.8 months] vs. 11.0 months [95% Cl, 9.7-12.2 months], P = .10).

Conclusions: Compared with EQRTC principles, postoperative RT accarding to RTOG/MNRG principles
did nmot increase treatment-related toxicities and was equsally effective for patients with grade -4
glicma, including the subgroup of patients with iIsocitrate dehydrogenase wild-type glicblastoma.

Copyright & 2024 Elsevier Inc. All rights reserved.



/ cIMPACT-NOW Update 12: Refining pathology-based risk stratification and
N /‘Centre grading for IDH-mutant gliomas.

7 Eugéne Marquis Brat D), Aldape K. French PJ, Louis DN, Masrallah MP, Reifenberger G, Reuss DE, Touat M, van den Bent

g RENNES M), Wesseling P, Figarella-Branger D.

Meuro Oncol. 2026 Sep 1:28(9):2069-2089. doi: 10.1093/neuonc/noag108.

A working group of cIMPACT-NOW evaluated the literature on IDH-mutant gliomas for opportunities

to improve pathology-based risk stratification and grading, especially at the interface of CN5S WHO
grades 2 and 3, since therapeutic decisions depend on risk assessment for clinical management. The

group also evaluated newly described IDH-mutant glioma subgroups and considered multidisciplinary
aspects of therapeutic decision-making. PDGFRA amplification was associated with highly aggressive

clinical behavior of IDH-mutant astrocytomas, consistent with CNS WHO grade 4. Other genetic
alterations associated with intermediate risk and most consistent with CNS WHO grade 3 included
PIK3 mutations; EGFR alteration; MYCN amplification; and specific retinoblastoma pathway alterations,

including CDK4, CDK®6, and CCND2 amplification, RB1 homozygous deletion or mutation, and
mutation of COKNZ2A. DNA methylation signatures of G-CIMP-low or A_IDH_HG were consistent with
CNS WHO grade 3 or 4, depending upon other grading criteria. We suggest a mitotic count of =3 per

24 mm2 could be considered as a CNS WHO grade 3 criterion. Our review did not uncover features
to improve the grading of oligodendroglioma, IDH-mutant and 1p/19g-codeleted, although CNS
WHO grade 3 tumors with elevated mitotic rates, yet lacking necrosis, microvascular proliferation,
CDKM2A/B homozygous deletion, and MRI contrast enhancement, may be associated with extended
survival. Implementing evidence-based criteria for risk stratification and grading will improve
guidance for clinical decision-making.
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Figure 1. Schematic diagram demonstrating proposed decision tree for classification and grading of IDH-mutant gliomas. Molecular testing for
grading should be undertaken in the context of the overall features of the case, together with the practice patterns and resource availability of the
institution. The integrated histomorphologic diagnasis of astrocytoma, IDH-mutant, CNS WHO grade 2 is established by the presence of histolagic
grade 2 features and the absence of higher-grade histologic and molecular features (see text, Grading considerations). However, extensive molecular
diagnostic testing may not be necessary in every casa if the biologic potential is expected to be very low based on clinical, neurcimaging and
histopathologic features. Molecular testing may be informative in these cases and should be pursued whan thare are ambiguous/bordearine his-
tological features between CNS WHO grade 2 and 3, contrast-enhancement or relatively rapid progression based on neurg-imaging, or unusual
chinical characteristcs. For the integrated histomorpholegic diagnosis of astrocytoma, IDH-mutant, CNS WHO grade 3, the presence of grade 3
histology and/or the presence of molecular features consistent with grade 3 are sufficiant, For the integrated histomorphologic diagnosis of astro-
cytoma, IDH-mutant, CNS WHO grade 4, the presence of grade 4 histology and/or the presence of molecular features consistent with grade 4 sre
sufficient. Abbreviations: amp, amplification; alt, alteration (amplification or mutation); hd, homozygous deletion; TERTp, TERT promater. *as indicated
|sea taxt); ** the finding of G-CIMP-high or A_|DH does not always indicate grade 2 clinical behavior.
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Table 2. Molecular alterations suggesting higher-grade (CNS WHO
grade 3 or 4) IDH-mutant astrocytoma

CDK4 amplification

CDK6 amplification

CCND2 amplification

RB1 homozygous deletion or mutation
CDKNZA mutation

PIK3CA or PIK3R1 mutation

EGFR alteration (amplification or mutation)
MYCN amplification

DNA methylation signature of G-CIMP-low or A_IDH_HG
PDGFRA amplification®

CDKNZ2A/B homozygous deletion®

*CNS WHO grade 4.
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Early palliative care for patients with glioblastoma: A randomized phase Il clinical

-'\ 7/ z trial (EPCOG).
Centre Golla H, Mettekoven C, Hellmich M, Appelmann |, Bausewsin C, Becker (5, Boehlke C, Brumbarova T,
Eugéne Marquis
pennes  Civello D, Clusmann H, Haberland B, Heiland DH., Herrlinger U, Jaspers B, loshi M, Malller D, Maller W, Na
CH, Neukirchen M, Radbruch L Rapp M, Rolke R, Ruge M, 5abel M, 5chnell O, Schwartz ), Thon N, Vatter
. H. von Baumgarten L, Voltz R, Goldbrunner R; EFCOG Study Group.
Meuro Oncol. 2026 Jan 1;28(1):226-240. doi: 10.1093/neuonc/noaf2 30.

Abstract

Background. Positive effects of early integration of palliative care (EIPC) have been shown for systemic solid malig-
nant tumors. We tested the hypothesis that EIPC improves quality of life (Qol), palliative care (PC) problems and
mood in glioblastoma patients and reduces caregiver burden.

Methods. This randomized, rater-blinded, controlled trial conducted in six German university medical centers included
glioblastoma patients within four weeks after diagnosis (first/recurrent) and their caregivers. Patients received stan-
dard care (control} or standard care and EIPC {intervention) for 12 months. Primary outcome was change in QoL after
six months measured by the trial outcome index of the FACT-Br. Data were assessed 3-monthly for up to 24 months,
Rnum Between 05!2019 and 04!2021 patlems were enrolled and randomlzed to the !mmmlgn_tmm;mmml

ence 4.1 with 95% Cl,-44t012. 8 Pa 34, lntcrvontion n=98 (m -54#344), control: m-.-as (m =50/f=139)). In an analysis
adjusted for time of death, performed because of a significant survival difference (control superior to intervention,
P=.018), QoL was beter in the intervention group (P=.041). Secondary outcomes showed that patients significantly
benefited from EIPC regarding PC problems and mood especially after intervention ended, while caregivers did not
seem to benefit.

Conclusions, Provided that the survival difference is included in the analysis, EIPC improves QoL in glioblastoma
patients, This, in addition to improved mood and PC problems, demonstrates that EIPC sustainably improves 'how
to live’ but not ‘length of life’.

* First randomized controlled tnal on early palliative care in glioblastoma patients

* Shortar evarall survival in the intervention group
= Positive offects on psychosocial, mood. palliative care, and guality of life aspects
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Figure 2. Kaplan-Meier estimates of cumulative overall survival
according to treatment group {modified intention-to-treat (miTT)
population). Solid line = intervention group, dotted line = control
group; HR = hazard ratio.
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Figure 3. Change in the Trial Outcome Index (TOI) of the Functional Assessment of Cancer Therapy-Brain (FACT-Br) from baseline (EMM with
95% CI). Change = post value {(month 3-24) minus baseline value. Higher scores indicating better QoL with respect to physical, functional and brain
specific factors; range of TOI 0-148. Solid line: intervention, dotted line: control, EMM = estimated marginal mean, Cl = confidence interval.
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Temozolomide Versus Radiotherapy as First-Line Therapy for Low- Grade Glioma:
/ Mature Results of a Randomized Phase |l Trial (EORTC 22033-26033/NCIC-
" CTG/TROG/MRC-CTU).
EuceémreM . Baumert BG, Hegi ME, van den Bent MJ, von Deimling A, Gorlia T, Hoang-Xuan K, Brandes AA, Sargos P,
\) getie aig,},tg faphoorn MJEB, Vauleon E, Philips C, Kros JM, Bady P, Wick W, Enting R, Hend M, Thiessen B, Dhermain F,
Bromberg JE, Jucob J, Reljineveld JC, Chinot O, Gijlenbeek MM, Rossiter JP, Balana C, Azevedo ALS,
Clament PM, Berghoff A, Tzak-Shina T, Weller M, Nordal RA Rees ), Lacombe DA, Mason WP, Stupp R

1 Clinn Onecol. 2026 Jul 20C002502735. dod 101200/1CO - 2502735 0Ondine ahead of prnt

Purpose: Prognosis in low-grade gliomas (LGGs) remains highly variable, and treatment-related late
@ toxicity is a concern. This trial was comparing single-modality therapies in patients who often survive
for years or decades and investigating differential responses according to molecular markers.

Methods: Four hundred seventy-eight patients with clinical high-risk LGG (WHO grade 2) were
randomly assigned to standard radiotherapy (RT; 28 x 1.8 Gy) or dose-dense temozolomide (TMZ; 75
mg,/m? once daily x 21/28 days, up to 12 cycles).

Results: There was no significant difference in progression-free survival or overall survival (OS)
| between study arms. Analyzable tumor tissue in 73% (351/478) of patients allowed for post hoc
p reclassification according to the 2021 WHO pathologic criteria. In astrocytoma, IDHmMt/1p/19q
M noncodeleted (n = 178), median OS was similar, 6.6-6.7 years irrespective of arm (0.67-1.44, P = .93).
In oligodendroglioma, IDHmMt/1p/19q codeleted (n = 109), median OS was 12.9 years (9.4-not
} reached) with RT and 14.9 years (10.1-number of events not reached) with TMZ (hazard ratio [HR],
B 0.88 [0.52-1.49], P = .63). In 64 tumors without isocitrate dehzdrogenase (IDH) mutations, survival

¥ favored the TMZ arm: OS 2.5 (1.8-3.3) versus 4.7 (2.2-7.2) years (HR, 0.47 [0.27-0.82], P = .0068).
Patients age 40 years and older fared better than patients younger than 40 years, challenging the
o current notion of age alone as a negative prognostic factor. )

§ Conclusion: The assigned initial treatment modality did not affect progression-free survival or OS5,
regardless of the molecular subtype. Combined-modality therapy was not tested in this trial but has

§ since become a standard of care for IDH-mutant astrocytoma. With emerging novel therapeutic
options, rational treatment strategies tailored at the individual clinical and pathologic recurrence risk
profiles will be needed. The validity of an age cutoff as prognostic factor is challenged when tumors
are molecularly classified.



/ Health-related quality of life and cognitive functioning in survivors of

& oligodendroglioma: An international cross-sectional investigation.

? Eugene Maﬂg&”g Boele FW, Frances SM, Darlix & Ducray F, Cartalat 5, Guerdoux E, Tabouret E, Burger MC, Ryden |,
Malmstrom A, Vauleon E, Kazda T, Renovanz M, Werner JM, Welsh L, Sanghera P, Dehais C, Desideri |,
McBain C, Mehta 3, Lord H, Jena R, Foweraker K, Ashkan K, Engelhardt J, Bourg V, Herrlinger U, Lawson
McLean A, Hertler €, Haldbe-Classen L, Dahlret RH, Noel G, Durando X, Hrab |, Razis E, Weller M, Muhic
A, Klein M
Neuro Oncol, 2025 Now 1:27{111:2958-2974, doe; 10,1093/ neuonc/noaf 172

Background: Patients with ocligodendroglioma hawve a relatively favorable prognosis. The long-term

impacts of the tumeor itself and its treatment on health-related quality of life (HRQOL) and cognition
remain largely unclear. We investigated associations between treatment and functioning of survivors
of oligodendroglioma.

Methods: In this cross-sectional observational study, patients with cligodendroglioma, isocitrate
dehydrogenase-mutant and 1ps/19q-codeleted, diagnosed = 5 years ago, were recruited. Patients
completed patient-reported outcome measures (EORTC QLO-C30; BMN20; MOS Cognitive Complaints
Scale) and cognitive tests (HVLT-R, ThRAT, COWAT). Associations between HRQOL and cognition
outcomes, and clinical variables (time since diagnosis; age at diagnosis; progression; tumor location;
treatments delivered; time since treatment; current medication) were explored with regression
analyses.

Results: In total, 237 patients M = 9.9 years postdiagnosis (SD = 4.2, range 5.0-25.8) took part from
33 sites across @ countries, Clinically relevant levels of impairment were noted in =409 of patients on
EORTC QLQ-C30 scales for cognitive functioning (56.1%¢), emotional functioning (49.82¢), fatigue
(45.19%), and physical functioning (40.5%6). In individuals, cognitive impairment ranged from 17.7%% for

processing speed to 46.0% for episodic verbal memory (delayed recall). Among other clinical factors
such as current use of antiseizure medication or antidepressants, age, disease progression, time since
— —

diagnosis and time since treatment._and radicotherapy treatment (ever received) was linked to HROQOL

and cognitive functioning outcomes (posthoc analyses for cumulative radiotherapy dose: not

significant).

Conclusions: In cligodendroglioma survivors, HROQOL and cognitive impairment are prevalent even

wvears into follow-up. Supportive care and rehabilitation should be prioritized to mitigate these
o

challenges and improwe d-EI“}-" funl::tl'c:ninE.




/ A phase 2 PBTC study of selumetinib for recurrent/progressive pediatric low-

2, . .

4 ('pcgme grade glioma: Strata 2, 5, and 6 with long-term outcomes on strata 1, 3, and 4.
Eugene Marquis

w9 e Fangusaro J, Onar-Thomas A, Young Poussaint T, Lensing S, Ligon AH, Lindeman N, Banerjee A, Kilburn

LB, Lenzen A, Pillay-Smiley N, Pollack IF, Rebison NJ, Partap 5, Qaddoumi |, Landi D, Jones DTW, Stewart

CF, Fouladi M, Dunkel 1),
Neuro Oncol, 2025 Oct 14:27(9):2415-2428. doi; 10.1093/neuonc/noaf0e5.

Background: FPETC-029B was a phase 2 tnal evaluating efficacy of selumetinib in children with
recurrent/progressive low-grade glioma. We report results of strata 2, 5, and & with updated survivals
for strata 1, 3, and 4.

Methods: Stratum 2 included r'EELII'I'EI"It,-"prﬂEIrESSiUE pil»::-c;.-'lic a_t.trﬂcl'rrtoma (P4) not associated with
neurcofibromatosis type-1 (MF1) that screened negative for the BRAF-KIAAT549 fusion and BRAFVEOOE
mutation. Stratum 5 enrolled non-PA that screened positive for one of the BRAF aberrations. Stratum
& enrolled children who consented to tissue screening, but there was an assay failure. For long-term
survivals, stratum 1 included non-MF1 PA positive for one of the BRAF aberrations; stratum 3 included
MF1-associated pLGG; and stratum 4 included non-MF1 optic pathway/hypothalamic tumors.

Results: Stratum 2: among 14 evaluable patients, there was 1 partial response (PR), 7 stable disease

: § (5D), and 6 progressive disease (PD); the overall response rate (ORR) was 7.1%. Two-year progression-

free survival {PFS)/overall surnvival (O5) were 57.1%/100%, respectively. Stratum 5: among 23 evaluable
patients, there was 1 complete response (CR), 4 PR, 12 500, and 6 PD; ORR was 21.7%. Two-year
PFS/05 were 74.8%/100%, respectively. Stratum &: among 26 evaluable patients, there were 7 PR, 14
SD, and 5 PD; ORR was 26.9%. Two-year PFS/0S were 72.0%,/100%, respectively. The median follow-
up for patients on strata 1, 3, and 4 without events are 60.4, 60.4, and 58.1 months, and 5-year PF5/05
were 30.8%,/88.9%, 534.2%/100%, and 51.0%/100%, respectively.

Conclusions: Selumetinib provided stability and responses across many pLGG subgroups, and some
patients achieved prolonged disease control without additional therapy.




J Phase I/Il and window-of-opportunity study of pamiparib and metronomic

- L temozolomide for recurrent isocitrate dehydrogenase mutant gliomas.
‘ " Eugene Marquis : e . :
\ rennes — Schiff D, Ye X, Li J, Ellingson BM, Wen PY, Walbert T, Campian J, Nabors LB, Ozer BH, Desai A, Omuro A,

Desiden S, Danda N, Grossman S, Bindra RS.
Neuro Oncol. 2026 Feb 1:28(2):485-434. dot: 10.1093/nevanc/noai246

Background: Freclinical studies demonstrate activity of poly(adenosine 3'-diphosphate-nbose)
polymerase (PARP) inhibitors in isocitrate dehydrogenase (IDH) mutant ghiomas, We investigated
safety, tolerability, pharmacokinetics, and efficacy of the PARP inhibitor pamipanb in conjunction with
metronomic low-dose temozolomide in patients with recurrent IDH mutant (IDHmt) gliomas in a
multicenter Phase I/l window of opportunity study.

Methods: Patients received pamiparib in conjunction with daily temozolomide. Following Phase |
determination of maximum tolerated dose (MTD), we enrcolled 2 patient cohorts {Arm A, multiple prior
 chemotherapy regimens; Arm B, single prior regimen) in a 2-stage design. Exploratory cohorts

| examined grade 4 IDHmt patients and intratumoral pharmacokinetics of pamipanb. The primary
endpoint was objective radiographic response (ORR) by RAMNO criteria.

! Results: SI-IIE—SI-:I{ 5ub'|e::13 were enrclled. We established Emiga rib 60 mg twice daily with

temozolomide 20 mg daily as the phase Il dose. In non-enhancing and enhancing tumor, pamiparib

7 % =xhibited an unbound tumor/plasma ratio of 0.92 and 0.98, respectively. 015 Arm A and 1/24 Arm B

patients achieved a centrally confirmed partial response. Median progression-free survival for Arm A

was 5.9 months {(95% Cl, 1.2-14.8 months), and for Arm B was 9.7 months (95% Cl, 5.7-21.7 months).

@ Grade 2+ anemia and neutropenia affected 24% and 33% of patients, respectively. Twenty-two of 66
b patients (33.39%) discontinued study treatment for reasons other than tumor progression.

f Conclusions: Pamiparib appeared to achieve sufficient pharmacologically active concentrations in
both enhancing and non-enhancng tumors. While some patients achieved prolonged progression-
free survival, combination with temozolomide did not produce a meaningful ORR in IDHmMt recurrent
gliomas. Cumulative hematologic toxicity was substantial and impacted long-term tolerability.




J Erdafitinib in Patients With Advanced Solid Tumors With FGFR Alterations
- < T— (RAGNAR): Results of Tumor-Specific Analyses and Secondary Cohorts.
4 Fugene Marquis , , , )
v renves Carranza O, Pant S, Schuler M, Witt O, Geoerger B, Loriot Y, Farouk Sait S, Arnold D, Dal Molin GZ,
Lugowska |, Winter H, Baldini C, Corassa M, Thomas S, Crow L, Xia Y, Triantos S, Sweiti H, Reardon DA.

JCO Precis Oncol. 2026 Jul;10(7):e2501094, doi: 10.1200/PO-25-01094. Epub 2026 Jul 15.

Purpose: Erdafitinib, a pan-fibroblast c_;r-:::wth factor receptor (FGFR) t;,'rc:sine kinase inhibitor, is

approved for second-line treatment of locally advanced or metastatic urothelial carcinoma with
susceptible FGFR3 alterations. Primary histology-agnostic analysis from the phase Il RAGNAR study
(ClinicalTrials.gov identifier: NCT04083976) indicated a clinical benefit with erdafitinib in Broad Panel
Cohort (BPC) patients. We present tumor-specific updated efficacy and safety results from the BPC
and tumor-agnostic findings from the Exploratory and Pediatric Cohorts of RAGNAR.

Methods: The Broad Panel, Exploratory, and Pediatric Cohorts enrolled patients with target (selected)
FGFR alterations, nontarget FGFR alterations, and any FGFR alterations, respectively. Adults and
pediatric patients (6 years and older) with advanced, unresectable, or metastatic disease who
progressed after =1 prior line of systemic therapy and exhausted standard therapies were eligible.
Erdafitinib 3-8 mg once daily (with possible uptitration) was administered orally until disease
progression or intolerable toxicity.

Results: Objective response rates (ORRs) in the BPC were 10.0% (3 of 30) for high-grade glioma,

26.1% (6 of 23) for non-small cell lung cancer, 28.6% for (2 of 7) low-grade glioma, 21.3% (5 of 16) for
breast cancer, 33.3% (5 of 15) for head and neck squamous cell carcinoma, 55.6% (10 of 18) for

pancreatic cancer, and 100% (5 of 5) for salivary gland cancer. The ORR was 3.8% (2 of 53) in the
Exploratory Cohort. In the Pediatric Cohort (n = 11), there were one responder and seven patients
with durable stable disease. Treatment-related adwverse events (TRAEsS) were consistent with the known
safety profile of erdafitinib. Pediatric-specific TRAEs included epiphysioclysis and limb fracture.

Conclusion: Encouraging activity was observed for erdafitinib across tumor types in patients with

advanced malignancies and selected FGFR alterations who have exhausted treatment options. More

limited activity was observed for erdafitnib in the Exploratory Cohort.



Clinical outcomes of adding vincristine to procarbazine-lomustine in patients
R /éCentre with gliomas: insights from current evidence.
4 A Eugéne Marquis Pinzon-Ramirez ¥V, Cueva-Canola LE, Matera DE, Olivera HEA, Camacho-Hernandez OE, Beltran-De la
N Fuente AC, Ramirez-Alvarez SA, Cubas EYG, Flores GV, Gamez ME, Castilla LR.
Ecancermedicalscience. 2026 May 1;20:2115. doi; 10.3332/ecancer.2026.2115, eCollection 2026, -

Backgroumnd: Temozclomide (TRAZ) is the standard chemotherapy for gliomas due to good
tolerability. Clinical studies suggest a combination of procarbazine, lomustine (CCRUY) and vincristime
{(PCW) provides superior survival and progression delay, but toxicities limit use. Giwven the onaoing
debate ower the role of wvincristine in glioma chemotherapy amid the dominance of TRAZE, simplified
procarbazine and CCRU {PC) regimens vwarmant renewed ewvaluation.

Methods: Three databases were searched up to August 2025 to identity studies that directhy
compared PC and PCW Iin patisents with low-grade and high-grade gliomas., Cutcomes incudad
progression-free survival {(PFS), overall surnsival (OS) and treatment-related toxicrbies. Hazard ratios
{HRS) and relative risks (RRS) vwere then pooled using a random-effects moadel.

Results: In a total population of 301 Eatierrlz- wwith loww— amnd hiﬁh—ﬁrade Elicrrnas-i PC significantly
reduced the risk of disease progression compared wwith PCW (HR = O.72, 95% confidence imner«al (Cl):

O.53-0.98; p = 0.04) and OIS was slso significantly longer with PC {(HFE. = 059, 95%: Cl: 0.27-0.95; p» =
Q03] MNMeurotoxicity (FRR = 012, 95%: Cl: O.02-0.63; p = 0.01) and treatment Iscontimuatiron (KRR = 0,11,
as9s E.EE—E.@; = OO0 were 125s #e«quenf (O S =

Conclusion: With the hmited evidence availlable to date, we found that PC achisved sigmiificarntly
|DHEE-I' PFS and OS than PCW, while maintaining a better S-EIfEE Ercﬁle- wie recommena Turtier weell-
designed and adequately powvwered randomised climical trials directly comparing ThaZ, PC and PCwW to
determine which patient populations and glioma subtypes - according to the current World Health
Organisation 2021 classification - deriwve the greatest survival benefit and tolerability from each
regQinen.

ey points: Procarbazine-lomustine combination (PC) shows supencr prograession-free survival and
owerall survival versus procaribazins, lomustinse and vincristimes (PCW) i glicomas.Omintiing wincristinea
may Improwve efficacy and reduce neurctoxicity.Findings suggest PC could be a safer altermative,
pending comnfirmation by randomised controlled trials.

Importance of the study: This meta-analysis s the first to directly evaluate whether vincristime 1s
naecessary within the proca Zine, lomustine and wvincrstinse (FOW) regimen tor glicmas., By
Synthesising data from three retrospective conorts, It demonstrates that the procarbazine-lomustine
combination (PC) achiewved significanthy longer progression-frese and owvarall survival comparasd with
P, whille markedly reducing mneurctoxicity and treatment discontinuation. These findings challanges
the tradimional wview that vimcristine is an indispensable compornent of chemotherapy for diffus=
gliomas. Giwven that temozolomide has become the preferred agent in contemporany praciice,
clarifywing the relative contributions of PC, PCWw and ThRAZ remains essential for optimising therapeutic
strategies. although limited by the small number and retrospective design of included studies, this
amnalysis suggests that PC may represent a more effective and tolerable altermative, underscoring the
neaed for prospective randomised trials in the moderm molecular era of glioma classification.




/ Seizure prophylaxis in glioma surgery (SPRING): A multi-center, unblinded,
;{-,Ceme randomized trial.
()

Q Eugéne Marquis  |.qinsan MD, Bulbeck H, Burms |, Rooney AG, Dobbie R, Carruthers J, Lessels S, Watson R, Gribben C,

RENNES

Robinson T, Vale L, Thompson G, Ermidge SC, Watts C, Marson AG, Grant R; SPRING study Collaborators.

Neurooncol Pract. 2025 Mov 5:13{2):252-261. doi: 10.1093/nop/npaf114. eCollection 2026 Apr.

Background: 50%:-80% of glioma patients will have seizures. Guidelines recommend against
prophylactic anti-seizure medication, but levetiracetam is frequently prescribed. Cur aim was to
determine the effectiveness of 12-month prophylactic levetiracetam at reducing seizure risk.

Methods: Seizure-naive patients undergoing glioma surgery were randomized (1:1) to 12-month
levetiracetam or no prophylaxis and followed until death or a maximum of 18-months. The primary
outcome was 1-year risk of first seizure. Patients who died within 12 months of randomization without
experiencing a seizure were excluded from the primary outcome analysis. Target accrual was 804
participants. The tnal was registered (ISRCTMN 49474281 and EudralT 2018-001312-30).

Results: Between October 10,2019 and August 30, 2022 96 patients, from 24 to 79 years of age, were
randomized to levetiracetam (n = 49) or no prophylaxis (i = 47). The tnal closed early due to slow

accrual and the Cowvid pandemic. In the levetiracetam group, 17 patients had a seizure and 32 did not
(19 survived =12 months, 12 died within 12 months). In the no-prophylaxis group, 15 patients had a
seizure and 30 did not (21 survived =12 months, 9 died within 12 months). Seventeen of the 36
evaluable levetiracetam patients (47%) had a seizure, compared with 15 of 36 evaluable no-
prophylaxis patients (41%) (OR: 1.25, 95% Cl, 0.49-3.21, P = .64). There were no levetiracetam-related
senous adverse events.

Conclusions: The seizure prophylaxis in glioma surgery (SPRIMG) tnal provides no evidence of a
difference between levetiracetam and no prﬂph}flaxis in the 12-month seizure risk in patients
undergoing glhioma surgery, but the study was underpowered. The role of prophylactic anti-seizure
medication remains undefined.




./ ESTRO-EANO quideline on target delineation and radiotherapy for IDH-mutant

G, Ricardi U, Dhermain F, Weber DC, van den Bent M, Ruda R, Niyazi M, Erridge 5.
Radiother Oncol. 2025 Jan; 202110594, dor. 10.1016/).radonc.2024.110594, Epub 2024 Oct 24,

Purpose: This guideline will discuss radiotherapeutic management of IDH-mutant grade 2 and grade
3 diffuse glioma, using the latest 2021 WHO (5th) classification of brain tumours focusing on: imaging
modalities, tumour velume delineation, irradiation dose and fractionation.

Methods: The ESTRO Guidelines Committee, CMS subgroup, nominated 15 European experts who
identified questions for this guideline. Four working groups were established addressing specific
questions concerning imaging, target volume delineation, radiation techniques and fractionation. A
literature search was performed, and available Iiterature was discussed. A modified two-step Delphi
process was used with majorty voting resulted in a decision or highlighting areas of uncertainty.

Results: Key issues identified and discussed included imaging needed to define target definition,
target delineation and the size of margins, and technical aspects of treatment including different
planning technigques such as proton therapy.

Conclusions: The GTV should include any residual tumour volume after surgery, as well as the
resection cavity. Emhancing lesions on T1 imaging should be included if they are indicative of residual |
tumnur.llgrade 2 tumours, T2/FLAIR abnormalities should be incdluded in the GTV. Ilgrade 3
tumours, T2/FLAIR abnormalities should also be included, except areas that are considered to be
aoedema which should be omitted from the GTV. A GTV to CTV expansion of 10 mm is recommended

Iin grade 2 tumours and 15 mm in grade 3 tumours. A treatment dose of 530.4 Gy In 28 fractions is
recommended in grade 2 tumours and 55.4 Gy in 33 fractions in grade 3 tumours. Radiation
techniques with IMRT are the preferred approach.




Ny, cIMPACT-NOW Update 12: Refining pathology-based risk stratification and

N _ grading for IDH-mutant gliomas.
‘s Eugene Marquis : .
\ rennes Brat D, Aldape K, French PJ, Louis DN, Nasrallah MP, Reifenberger 5, Reuss DE, Touat M, van den Bent

M), Wesseling P, Figarella-Branger D.

Nauro Oncol. 2026 Sep 1:28(9):2069-2089. doi; 10.1093/neuonc/noag108.

A working group of clMPACT-NOW evaluated the literature on IDH-mutant gliomas for opportunities
to improve pathology-based risk stratification and grading, especially at the interface of CNS WHO
grades 2 and 3, since therapeutic decisions depend on risk assessment for clinical management, The
group also evaluated newly described IDH-mutant glioma subgroups and considered multidisciplinary

aspects of therapeutic decision-making. PDGFRA amplification was associated with highly aggressive
clinical behavior of IDH-mutant astrocytomas, consistent with CNS WHO grade 4. Other genetic

' alterations associated with intermediate risk and most consistent with CNS WHO grade 3 included
PIK3 mutations; EGFR alteration; MYCM amplification; and specific retinoblastoma pathway alterations,
= Including CDK4, CDK6, and CCND2 amplification, RE1 homozygous deletion or mutation, and

S mutation of COKNZA, DNA methylation signatures of G-CIMP-low or A IDH HG were consistent with

| CNSWHO grade 3 or 4, depending upon other grading criteria. We suggest a mitotic count of >3 per
2.4 mm2 could be considered as a CNS WHO grade 3 criterion. Our review did not uncover features

W to improve the grading of oligodendroglioma, IDH-mutant and 1p/19g-codeleted, although CNS

| wHO grade 3 tumors with elevated mitotic rates, yet lacking necrosis, microvascular proliferation,
CDKMN2A/B homozygous deletion, and MRI contrast enhancement, may be associated with extended
survival. Implementing evidence-based critena for risk stratification and grading will improve
guidance for clinical decision-making.
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J Targeted therapies plus radiotherapy for diffuse intrinsic pontine glioma: the
2 I‘éc:e " randomized phase 2 BIOMEDE trial.
nire
- " N Eugeéne Marquis Debily MA, Le Teuff G, Kergrohen T, Varlet P, Castel D, Leblond P, Hargrave D, Nysom K, Blomgren K,

RENNES

McCowage GB, Bautista F, van Vuurden D, Jones C, Mackay A, Izquierdo E, Ziegler DS, Moussa A, Barret E,
Puget S, Beccaria K, Aquilina K, Riffaud L, Bolle S, Abbou S, Bertozzi Al, De Carli E, Boddaert N,
Dangouloff-Ros V, Calmon R, Blanc P, Vassal G, Le Deley MC, Grill J.

Nat Med. 2026 Jun;32(6):2201-2215. doi: 10.1038/s41591-026-04354-1. Epub 2026 Apr 24.

Diffuse intrinsic pontine glioma (DIPG) is the pediatric tumor with the worst prognosis. BIOMEDE was
a randomized phase 2 trial comparing the efficacy in terms of overall survival (OS) (primary endpoint)
of epidermal growth factor receptor (EGFR) inhibitor erlotinib, mTOR inhibitor everolimus and
multitargeted tyrosine kinase inhibitor dasatinib in combination with radiotherapy in patients with a
biopsy-proven DIPG. Tumors were assessed centrally for immunohistochemical biomarkers (EGFR
overexpression or PTEM loss) together with whole-exome and RNA seguencing. A cohort of 66
children with the same inclusion critena and treated previcusly with temozolomide-based regimen
was used to compare outcome. Treatment allocation was performed by randomization in 233 patients,
designed so that a drug could not be allocated If the corresponding biomarker was absent: 36
received erlotinib, 102 received dasatinib and 95 received everclimus. The tnal was ended for futility

of the primary endpoint following the recommendations of the independent data monitonng
committee: OS5 from biopsy was not different from the control cohort {median Os = 10.8 months
(95% confidence interval (Cl): 2.5-13.0)) in any of the three arms (meadian OS5 = 9.7 months (95% Cl:
7.8-14.8) for erdotinib; 9.9 months (95% Cl: 8.8-11.2) for dasatinib: and 11.9 months (95% Cl: 10.7-14.2)
for everclimus). Everolimus showed significantly less ocular, renal, skin and gastrointestinal side
effects and treatment discontinuation for toxicity (secondary endpoint). TP53 mutations, frequenthy

limked to multiple structural chromosomal aberrations, were the strongest predictor for poor survival
in multivariate analysis (hazard ratio = 2.8 (95% CI: 1.9-4.2), P < 0.0001). Both mutations in and
activation of the mTOR pathway were associated with a better response to everclimus. Four long-term
survivors treated with an mTOR inhibitor were alive free of treatment over & years from diagnosis.
With comprehensive tumor profiling, BIOMEDE validated prognostic biomarkers as well as informative
theranostic biomarkers for future tnals. ClinicalTnals.gowv: NCT02233049 |




- / Diagnostic yield, safety, and molecular-era clinical utility of sterectactic biopsy for
=X ‘Centre brainstem lesions: a contemporary systematic review and meta-analysis.

4 " 2 Fugéne Marquis DuH, Wang J, Liu Q Luo G.
NN Eront Surg. 2026 Sep 9:13:1953479. doi: 10.3389/fsurg.2026.1953479. eCollection 2026.

Background/objectives: Stereotactic biopsy of brainstem lesions must balance diagnostic and
molecular information against procedure-related neurclogical nsk. We updated the evidence base
after a reviewer-directed literature coverage and overlap audit.

Methods: This PRISMA 2020 systematic review and meta-analysis was registered in PROSPERO
(CRDAZ20261432357). Searches covered English and Chinese bibliocgraphic databases, tnal registries,
and Google Scholar, with forward and backward citation tracking during revision. Diagnostic yield ai
owverall complications were analyzed with logit random-effects models; permanent neurclogical
morbidity and procedure-related mortality were analyzed with binomial-normal generalized linear
mixed models {GLMMSs). Molecular clinical utility was synthesized narratively because its constructs
and denominators were heterogeneous.

Results: Seventy-six reports met review-level eligibility (71 full-text and 5 abstract/conference

reports), and 55 independent studies contributed to at least one preferred quantitative synthesis.
Diagnostic yield was 1,814/1,956, with a pooled estimate of 93.5% (95% Cl, 91.5%-95.0%0). Owverall
complications were 162/1,797, with a pooled estimate of 10.5% (95% Cl, 8.59%-12.89%). Permanent
neurclogical morbidity was reported in 17 compatible studies (14/859; GLMM 0.83%, 95% CI,
0.22%-3.03%). Procedure-related mortality was 11/1,765 (crude 0.62%5, exact 95% Cl, 0.31%-1.11%);
the primary GLMMM estimate was 0.30% (95% Cl, 0.07%-1.24%), whereas continuity-corrected model
produced higher estimates. Diagnostic yield remained 93.7%6 (95% Cl, 91.3%%-95.5%) after excluding
studies with fewer than 20 participants, although observed yvield was inversely assocated with study
size,

Conclusions: In selected published cohorts, stereotactic I::ui»::-pf.:l.-' provided hiﬁh diEEr‘IDEtiE Eield.
Owerall complications were clinically meaningful, while observed procedure-related mortality was
below 1% and permanent morbidity was uncommon but imprecisely estimated. Population, era,
technique, cutcome definition, and small-study analyses support cautious iIndividualized
interoretation rather tham 3 universal Biopsy recommendation.




: / First report of a clinical and radiologic response to vorasidenib in a patient witl
A 'éa?mre isocitrate dehydrogenase-mutant brainstem astrocytoma.
/ ', 2 Eugene Marquis Kim H, Gomez A, Dixit KS.

RENNES
Neurconcol Pract. 2025 Dec 31;13(2):428-431. doi: 10.1093/nop/npaf131. eCollection 2026 Apr.

~ Background: IDH (isocitrate dehydrogenase)-mutant gliomas of the brainstem are exceedingly rare.

In the INDIGO trial, patients with brainstem gliomas were excluded, thus, no data exists on the use of
vorasidenib in this group.

Case summary: We describe the case of a 20-year-old female who developed progressive left facial
myokymia and binocular horizontal diplopia on leftward gaze over two years. Brain MRl demonstrated
a non-enhancing, expansile T2/FLAIR hyperintense lesion in the left greater than nght brainstem
extending from the dorsal pons into the cervicomedullary junction. The slowly progressive nature of
her symptoms and radiologic appearance were most suggestive of a lower-grade, infiltrative

| neoplasm. She underwent biopsy of the left middle cerebellar peduncle, which confirmed an IDH

R132C-mutant astrocytoma, WHO grade 2. With shared decision making, the patient elected to

v initiate therapy with vorasidenib 40 mg once daily. After six months of treatment, her diplopia and

M facial myokymia nearly resolved. By eleven months, her symptoms remain well controlled. Brain MRI
shows significant reduction in the size of the T2/FLAIR hyperintense lesion.

| Conclusions: This case is the first to report a favorable clinical and radiclogic response to vorasidenib
in a patient with an IDH-mutant brainstem astrocytoma, suggesting the potential use of IDH inhibitors

w [N this group.
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2
,,fg’;uceme Astroblastoma

A Case of Spinal Astroblastoma-Like Neurcepithelial Tumor With
MAMLD1::BEND2 Fusion.

Incue Y, Nakashima T, Shirakura T, Otani ¥, Sasada S, Ishida J, Tanaka T, Miyahira A, Hibiya v, Yoshioka T,
Hirato J, Ichimura K, Suzuki H, Mobusawa 5, Tanaka 5.

Pathol Int. 2026 Jan;76({1):270075. doi: 10.1111/pin.70075. Epub 2025 Dec 29.

Frontoparietal astroblastoma with MN:1BEND2 fusion in a young woman: A case
report.

Saroya Ad, Ejaz ZH, Attique U, Memon AH, Anwar SSM, Khan A&,
Surg Meurol Int. 2026 Apr 17:17:227. doi: 10.25259/SMI_85_2026. eCollection 2026.

Astroblastoma-like tumor with an EWSR1:BENDZ2 fusion in the fourth ventricle: a
case report and narrative review.

Yao ¥, ¥ang L, Shen M, Wei ¥, Chen N, Zhang Z

Childs Mery Syst. 2026 Jul 3;42(1):283. doi: 10.1007/s00381-026-07386-7.

Diagnostic pitfall: BCOR immunoreactivity in a molecularly confirmed
astroblastoma, MN1-altered (HGNET-MNT).

Misarga F, Rathore B, Hodjat P, Derinkuyu BE, Graham RT, Skoch J, Leino D, Gupta K.

Clin Neuropathol. 2026 Jan-Feb;45(1):32-35. doi: 10.5414/NP301715.

MN1 rearrangement detected by FISH analysis in a neurcepithelial tumor with
EWSR1:PATZ1 demonstrating ependymoma-like and astroblastoma-like
histology: A diagnostic pitfall.

p— Shirakura T, Yonezawa H, Arai ¥, Hama M, Fukuoka K Yamazaki &, Kirishima M, Yoshida & Yokoo H,
unicancer Shibata T, Hanaya R, Nobusawa S.
___J

J Meuropathol Exp Meurol. 2026 Aug 4:nlag087. doi: 10.1093/jnen/nlag087. Online zhead of print. 79




Fugene Marquis

RENNES

N
/,f(‘f—cemre Xanthoactrocytoma

Leptomeningeal Dissemination in TERT Promoter-mutant Anaplastic Pleomorphic
Xanthoastrocytoma Responding to BRAF-MEK Inhibition: A Case Report.

Kitano R, Magashima H, Goto H, Yamanishi 5, Mishihara M, Tanaka K, Muragaki v, Sasayama T.

MMC Case Rep J. 2026 Aug 14;13:393-399, doi 10.2176/jns-nmc.2026-0094. eCollection 2026,

Identification of BRAF V600E Mutation in Cerebrospinal Fluid Aids in Diagnosing
Leptomeningeal Carcinomatosis Arising From Pleomorphic Xanthoastrocytoma:
A Case Report.

D'Amico RS, Avancena P, Kashanian & Galvez R, Gruber D, Saba S, Zlochower &, Harshan M, Vajnic M.
Cancer Rep (Hoboken), 2026 Mar9(3):e70487. doi: 10.1002/cnr2. 70487,

Posttherapy [18F]FDOPA PET Findings in an Anaplastic Pleomorphic
Xanthoastrocytoma With a BRAF V600E Mutation.

Passoni J, Rossi &, Milanaccio C, Piccardo & Fiz F,

Clin Nucl Med. 2026 Sep 4. doi: 10.1097/RLU.0000000000006698. Online ahead of prnt.

CDKMN2A/B status can be assessed by p16/MTAP immunohistochemistry as a
practical surrogate in pleomorphic xanthoastrocytoma and high-grade
astrocytoma with piloid features.

Simboli G&, Rousseau &, Basset L, Saffroy R, Hasty L, Sassi F, Matai=s &, Varlet P, Tauziede-Esparnat &
REMCCLIP-LOC,

J Meuropathol Exp Meurcl. 2026 Sep 23:nlag0ss. doi: 10,1093 gnen/nlagl8s. Online ahead of print.

PHAID: 42777114
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Phase 3 randomized trial of postirradiation chemotherapy in patients with newly
N /é diagnosed ependymoma: A report from the Children’s Oncology Group.
4 Eugg%t?Marquis Smith AA, Onar-Thomas A Lensing 5, Dalton J, Bennett J, Tatevossian RG, Bertrand K, Lindsay H, Tabon U,
\ RENNES  Dwens-Pickle E, Blackburn PR, Handler MH, Chambwe N, El Khoury L, Lau C, Kunin-Batson A, Sands 5, Wu
5, Zhou T, Chang A, Merchant TE, Leary S, Fouladi M, Gajjar A, Pollack IF, Foreman MK, Ellison D, —
Meuro Oncol. 2026 May 1;28(5):1286-1297. doi: 10.1093/neuonc/noaf285.

Background: The utility of chemotherapy for childhood ependymoma is uncertain without a prior
randomized trial.

Methods: ACNS0E831, a multicenter phase 3 randomized study conducted through the Children's
COncology Group (COG), included patients 1-21 years with newly diagnosed intracranial ependymoma.
Patients with complete/near-total resections (GTR/MNTR) or complete response (CR) to induction
therapy were randomized to radiation (RT) alone or RT followed by chemotherapy (RT-CHEMO).
Primary ocutcomes were event-free survival (EFS) and overall survival (OS). Due to anticipated
noncompliance with chemotherapy, an "as treated” analysis was planned. Patients with subtotal
resection (STR) were non-randomly assigned to RT-CHEMO. Grade 2 supratentorial tumors with GTR
or CR to induction therapy were observed.

Results: Of 449 eligible patients, 325 with GTR/MNTR. or CR were randomized. Five-year EFS was 63.7%
(95% Cl: 55.1%%6-71.1%) for RT only (n = 161) versus 69.2% (60.8%-76.3%) for RT-CHEMO (n = 164) (1-
sided log-rank P = .299, HR. = 0.866). Fl've—}-rear OS was 86.9% (79.8%:-91.6%) for RT only versus 88.3%
(81.8%-92.6%) for RT-CHEMO (1-sided log-rank P-value = .172, HR = 0.757). The "as treated™ and "as
randomized™ analysis results were similar. Sixty-three subjects with STR were assigned to RT-CHEMO;
S-year EFS was 33.6% (22.1%-45.5%) and OS 74.0% (60.5%:-83.5%). Supratentonal grade 2 tumors with
GTR. or CR. were observed with a 5-year EFS of 66.9% (49.0%-79.7%) and OS of ‘IDDT'}E. Molecular
classification was provided for 94% (n = 422) of all subjects.

Conclusions: Primary anzalysis showed no benefit for maintenance chemotherapy. Further follow-up is
important to assess its effect on late relapses. This i1s the largest cohort of molecularly classified
ependymomas treated on a Phase 3 randomized trial.




| 2\ / Clinical responses to trastuzumab deruxtecan in molecularly defined

/ 4 ‘;ugglllﬁeeMarquis ependymoma.

‘ ) RENNES Gonzalez Castro LM, Wu ¥C, Lin JR, Santiago-Ribeiro M), Laurenge A&, Carpentier A, Coy 5, Lin MU,
~Mokhtari K, Ligon KL, Touat M, Santagata 5.

MNPJ Precis Oncol. 2026 Jun 20, doi: 10.1038/541698-026-01514-x Online ahead of print.

Despite evidence that antibody drug conjugates (ADCs) are active in brain metastases, their role in
primary central nervous system (CN5) tumors remains unclear. We report two adults with molecularly

defined ependymoma - a MYCN-amplified spinal tumor with intracranial dissemination and 3

supratentorial ZFTA-RELA-fused tumor with multiple recurrences - who demonstrated radiographic

response and/or durable clinical and metabolic stability with trastuzumab deruxtecan (T-DXd). HERZ
expression was identified by immunohistochemistry in both tumars, consistent with prior systematic

profiling of ADC targets in CNS tumars. Multiplexed imaging showed broad but heterogeneous HERZ

expression across tumor states in both cases; in the MYCN-amplified tumor, this occurred alongside
EGFR/MAFK-enriched proliferative niches, whereas the ZFTA-RELA tumor showed more diffuse

organization without strong coupling of EGFR and proliferation. These findings provide early clinical

evidence supporting HERZ-directed ADCs in ependymoma and highlight the value of integrated

molecular and spatial profiling in interpreting therapeutic response in rare CNS tumoars,

- VJ



Molecular biology and phase 1 study of GM-CSF and intrathecal trastuzumab in

\ / children with recurrent -posterior fossa ependymoma.

— 4

éCentre Griesinger AM, Widener M, Donson AM, Mettetal & Hankinson TC, Handler M, Mulcahy Levy JM, Lindsan
4 '7 2 Fugeéne Marquis HE. Macy ME, Foreman NK, Dorris K.

RENNES  Meuro Oncol. 2026 Jul 1:28(7):1783-1793. doi: 10.1093/neuonc/noaglss.

Background: Ependymoma (EPMN) is an aggressive pediatric central nervous system tumor with poor
survival and significant morbidity. As immune factors are associated with coutcome, the potential for
effective immunotherapy in posterior fossa (PF) EPN has been suggested. Based on the success of
immune stimulants combined with an anti-GDZ2 monoclonal antibody in high-risk pediatric
neurcblastoma, we hypothesized that a similar approach would be a plausible immunotherapy

strategy for recurrent PF EPN.

Methods: A phase 0/1 trial evaluating the safety and dosing of intrathecal {IT) trastuzumab combined

with subcutaneous (s.c.) granulocyte-macrophage colony-stimulating factor (GM-CS5F) for pediatric

patients with relapsed PF EFN was conducted.

Results: ErbB2/Her2, targeted by trastuzumab. was identified as a top therapeutic antibody target for
EPM by in silico screening. In vitro co-culture assays with GM-C5F-stimulated autologous PEMCs
showed trastuzumab antibody-dependent cell cytotoxicity in PEA EPM cell lines. A phase 1 clinical
study identified that IT delivery of trastuzumab in combination with s.c. GM-C5F was safe in children
at both dose levels tested. Four patients (57%) successfully completed all planned therapy. The
median prngressicm—free survival was 2.4 years (95% Cl, 0.47, not evaluable). Profiling of biclogical

correlates identified that tumors of patients who did not progress on the study had increased T-cell
activity and decreased pro-tumeor inflammatory myeloid gene expression compared to patients who

progressed on study treatment.

Conclusion: IT trastuzumab in combination with GM-C5F is safe in recurrent pediatric PF EPM. A

Iarger EhEISE 2 Studg that includes both recurrent PFA and RELA-5T EPM is needed to determine the

long-term efficacy of this immunotherapy strategy.




Long-term outcomes and late effects of surgery and radiotherapy in adult
/ intracranial ependymoma patients.
- Centre van de Langerijt ON, Ehret F, Miemierko A, Oh K5, Butler WE, Curry WT, Nahed BV, Haas-Kogan D&, Patel
Eugéne Marquis
pennes M, Marciscano AE, Rahman BM, Janssens GO, Shih HA.

J Meurconcol. 2026 Jun 25;178(3):78. doi: 10.1007/511060-026-05680-7.

Purpose: To evaluate progression-free survival (PFS), overall survival (O5), local control (LC), and
radiotherapy-related toxicities in the treatment of adult intracranial ependymaoma.

Methods: A retrospective analysis was performed of WHO grade 2-3 adult intracranial ependymoma

patients (= 18 years) treated with surgery alone or surgery and adjuvant radiotherapy between 2000
and 2024. Kaplan-Meier analyses were used to estimate PFS and O5, Acute and late treatment-related
toxicities were characterized.

Results: Fifty-eight patients met the inclusion criteria. Median age was 39 years (interguartile range
[IQR] 25-51), and median follow-up was 51 months (IQR 23-103). Overall, 76% were WHO grade 2,

74% had posterior fossa location, gross total resection was achieved in 60%, 88% received adjuvant

local radiotherapy, and 5% received adjuvant chemotherapy. Five and 10-year PF5 rates were 80% and
64%, respectively; 5 and 10-year O5 rates were 92% and 85%, respectively. There were 13 (22%)

recurrences: The location of first fallure was local in nine, distant in two, and both local and distant in
two. The S-year LC rate was 82% (95% Cl 67-90%), and the 10-year LC rate was 72% (95% Cl 53-849%).
The median time to local failure was 5.4 years. Ten (22%) patients experienced at least one grade = 2

late treatment-related toxicity. One potential secondary glioma (grade 5) occurred after nine years.

Conclusion: In adult patients with intracranial ependymomas, surgery alone or surgery followed by

radiotherapy resulted in relatively favorable long-term PE5, O5, and LC. Recurrences and late toxicities

remain a concern.




EN / Effect of radiation on patients with grade 2 intramedullary spine ependymoma.
IéCentre Ruchika F, Al-Mistarehi AH, Xia ¥, Rajasekaran J, Albert AN, Ahmed AK, Jillala R, Raj D, Bettegowda C,
4 N Eugene Mai%if Scubba DM, L Lo SF, Bydon A, Witham T, Theodore N, Jallo G, Redmond KJ, Klienberg LR, Lubelski D.
Eur Spine J. 2026 Mar 7. dor: 10.1007/s00586-026-09756-w. Online ahead of print.

Purpose Spinal ependymomas are rare glial neoplasms. Given the rarity there is a lack of consensus
on the use of radiation in these patients. This study aims to investigate the role of adjuvant radiation

N

and identify predictors of functional outcome at last follow-up In patients with histology-confirmed

intramedullary ependymomas.bMethods We conducted a retrospective cohort study at a single center

with 1031 patients with histologically confirmed grade 2 spine ependymoma. We aimed to identity
which patients benefit most from postoperative radiotherapy by analyzing preoperative features and
outcomes in adjuvant BT recipients, and to assess functional outcomes at last follow-up. Patients with
subependymomas. conus/filum terminale tumors., or drop metastases were excluded. KMMN (K-MNearast
Meighbors) matching based on age and sex was used to match patients.Resulits A total of 101 patient:
were included in this study, with a mean age of 43.2 years. The cervical spine was the most common
location of the tumor {(68.3%5). The cohort had a median follow-up time of 1.09 (0.34—-3.31) years. MNine
patients received radiation following tumor resection to prevent recurrence. The median total
radiation dose was 4680 cGy (range: 4550-5040 cGy), with a median fracticnated dose of 180 cGy
(range: 180-200 cGy). deliverad owver an average of 23.7 + 7.6 days. After matching, 27 patients were

in the no-radiation group and 9 in the radiation group. the mean tumor volumes in the no-radiation
and radiation groups were 4.0 £ 5.0 cm?® and 2.8 * 2.9 cm?, respectively (p = 0.558). Recurrence
occurred in two of nine radiation patients and none of the non-radiation patients, with radiation

typically reserved for higher-risk clinical scenarios such as residual disease, multiple recurrences, large
—

tumor volume, intermnal hemorrhage, and subtotal resection. Preocperative symptoms, including pain.
—

sensory symptoms, and weakness, did not differ significantly betwesen the groups (p = 0.05).
Frecperatively. there were higher number of functionally dependaent patients in the radiation group
(22.29%) compared to the no-radiation group (11.1%), although this difference was not statistically
significant {p = 0.404). At last follow-up, weakness was more frequent radiation group (55.6% wvs.

11.1%%, p < 0.005). An exploratory multivariable analysis of the entire cohort revealed postoperative
radiation (adj. p = 0.008), was associated with weakness at last follow up.Conclusion Our findings

highlight the need to consider radiotherapy carefully and tailor its use on a case-by-case basis In

patients with grade 2 ependymoma.
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wrollectiom 2026,

‘Centr & Report from the National Pediatric Cancer
%Eugéne Marquis Foundation — infantile glioma and other non—
NS amibryonal central nervous systeimn fumors: evolving
molecular advances and current treatment landscape
Eviarm Cantar 1 -3_ Haya CQuitals -f_ Jlackson Ayars --_ Erorrman Cromme e --'_ Chirnistian Misvas =
Walarie Cruz-Flonaes 4 Stace Staplatom @ Raha J Patal §

AffilEtions 4+ expoand
FrRAID: AZ660540 PRACID: PRACTASZI0OTIZ GG 103288 fornc 20206 1BTS3A7T 1 63

Backgrowumnd: Brain tumors in imnfamnts represent a2 rare but climically challenging subset of pediatric
central nervous system (CHRS) necplasms. These tumors are bologically and clinically distinct from
those Im older children and adults, with a predilection for supratentoral locations, frequent
presentation with macrocephaly and signs of increased intracranmial pressure, and unigue molecular
profiles. There hawve been many adwvances in moclecular profilimg, now influencing treatment choilce and
outcormes. Mon-embryonal tumor types-including glial tumors, choroid plexous tumors,
craniopharyngioma, ependymoma, teratoma, and germ cell tumors-ocollectively constitute the
majority of imfant brain tumors and warrant focused attenticon.

Methods and scope: This review synmthesizes the current hiterature on the epidemiiclogy, molecular

biclogy, climical presentation, management, and outcomes of Nnon-embryonal braim tumors diagnosaed
m imfanmts (age =12-2&6 months). Tumor tywpes addressed include low -grade and high-grade gliomas
{including the recentlhy defined infant-type hemisphenc glicma [IHGSG]) choroid plexus illoma and
carcinmnoma, ependymonma, cranicpharyngioma, tTeratoma, and intracranial germ s LI rs.

ey findings: Ghal tumors are among the most common infant brain tumors, with low-grade glicomas
demonstrating excellent survival approaching 100%5, while high-grade gliomas carmy a signiificantily
worse prognosis. 1HGs are a molecularhy distinct entity driven by receptor tyrosine kinase (RTE) fusions
imeolving ALK, FRNTREK1/2,/2, ROS1, and MET, with three—-wyear overall survival of approximately 2025 and
aemerging evidence suppoarting targeted tyrosine kinase inhibitor therapy. Choroid plexus papillomas
peak during infanmncy and are curable with gross total resecticon, whereas choroid plexus carcimomas
hawe five-year survival rates of 61-6526 and require mMmultimaodal therapy. Posterior fossa & (PRA)
ependymomas predominate in infamnts and behawve more aggressively than other ependymoma
subtypes., Cranicphamnyngiomas, though rare in infancy, present unigue surgical challenges given their
proximity to the hypothalamic-pituitary axis. Intracranial teratomas are the most common congenirtal
bErain tumors.

Conclusions: MNomn-embryonal imfant brain tumors encompass a heterogensous group of neoplasms
weith widely varnable outcomes. Advances in mMmolecular classification-particularly the identification of
targetable RTE fusions in IHG-are reshaping therapeutic paradigmis. Integrated histopathologic and
molecular Ccharacienzalion per (= classimcation 1s essential for accurate diagnosis and
optimal treatment planming im this vualnerable population. Collaborative, prospective studies are
nmneasded to establish standardized treatment approaches anmnd improwve long-termm neurccognirtive
ouwbhcomes.
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/ Surgical outcomes and prognostic factors in epilepsy associated with low-grade
" — brain tumors: a systematic review.
/ ’ Eugéne Marquis N , . - 2 .
rennes  Reyes JS, Leal S, Estupinan-Pepinosa DF, Correa-Molina N, Nino-Munoz PA, Navarro-Ramirez LM,
Aguirre-Patifio JS.
Neurosurg Rev, 2026 Feb 13:49(1):221. doi; 10.1007/510143-026-04140-0.

Low-grade brain tumors such as gangliogliomas (GGs) and dysembryoplastic neurcepithelial tumaors

(DMNETs) are common causes of drug resistant epilepsy, particularly in children and young adults.

While surgery is widely used to achieve seizure control, the degree of benefit and prognostic factors
remain variably reported across the literature. To systematically evaluate seizure cutcomes, extent of
resection, and recurrence rates in patients undergoing epilepsy surgery for low-grade brain tumors.
We conducted a systematic review of PubMed, Scopus, and Web of Science, following PRISMA 2020
guidelines. Sixty-seven studies involving 4,314 patients met inclusion criteria. Detailed characteristics
of all included studies, including outcome definitions, follow-up duration, and key confounders, are

s provided in Table 2. Data on tumor type, extent of resection, seizure outcomes using Engel or

M International League Against Epilepsy (ILAE) classifications, recurrence, and complications were

extracted. Risk of bias was assessed using the Newcastle—Ottawa Scale. Seizure freedom (Engel Class |
 or ILAE 1) was frequently reported, with rates often exceeding 70% across studies, with representative
cohorts reporting rates of 215/287 at 60 months, 48/51 at a mean 44.2 months, and 20/26 at a mean

¥ 49.7 months. Gross total resection (GTR) was often associated with higher reported seizure freedom

compared to subtotal resection, although stratified denominators were inconsistently reported across
studies. GGs and DMNETs showed the most favorable outcomes. Tumor recurrence was infrequently

W reported, particularly in patients with GTR. Postoperative morbidity was low, with only isclated cases

| of transient neu relogical deficits. Epilepsy surgery outcomes are particularly favorable for GGs and

8 DMNETs, especially when Gross Total Resection is achieved. Early intervention is associated with better

outcomes, and surgery should be considered an early therapeutic option in appropriately selected

patients with druc_;—resiatant |:=:p::||'lvna|::rs:,»r and circumscribed lesions. Standardized reporting and

prospective studies are needed to optimize surgical strategies and long-term care.



Stereotactic radiosurgery for residual rosette-forming glioneuronal tumor: a
// : case report and literature review.
2
Centre

” . Hsiao YL, Yang HC, Lin CF, Lee CC, Liou KD, Peng TC.
Fugene Marquis
A RENNES  Acta Meurochir (Wien), 2026 Feb 2:1658(1):26. doi: 10.1007/s00701-026-06773-y.

Introduction and importance: Hmette—fcrnning_glic-neumnal tumor (RGMT) 1s a rare World Health
Organization grade | tumor of the central nervous system, most commonly found in the fourth
ventricle. Preoperative diagnosis is challenging, and optimal management for incompletely resected
tumors is not well-established.

Case presentation: An 8-year-old boy presented with headaches and declining vision due to
obstructive hydrocephalus caused by a large fourth ventricle tumor with extension into the
cerebellopontine angle. After an endoscopic third ventriculostomy, the patient underwent maximal
safe subtotal resection. Histopathological examination confirmed RGMNT. Given the residual tumor,
adjuvant radiotherapy was administered. Following treatment, the patient’s symptoms resolved, and
follow-up Imaging demonstrated stable residual disease.

Clinical discussion: Although RGNTs are indolent tumors, their location in the fourth ventricle often
precludes complete resection. Subtotal resection followed by adjuvant radiotherapy may represent a
valid option in selected cases where complete resection is not ﬁaia.f.l'lzzllver with the aim of balancing
tumor control and neurclogical preservation. This case adds to the imited pediatric experience and
emphasizes the importance of a personalized, multidisciplinary approach with careful long-term

survelllance.

Conclusion: This case highlights the importance of individualized, multidisciplinary decision-making in
the management of pediatric RGNTs of the fourth ventricle when complete resection i1s not feasible,
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Disseminated Rosette Forming Glioneuronal Tumor- A REare Presentation with

Review of Literature.
Khanma &, Yadav A, Gupta 5, Singla T, Gupta M.
Meurol India. 2026 Jul 1:74{4n6e8L-687. doi: 104103/ neural-india.Neural-India-D-25-00638. Epub 2026

Jul 21,

rMultifocal rosette-forming glioneurconal tumaor-like low-grade glioneuromnal
tumor with dysembryvoplastic neurcepithelial tumor features associated with
drug-resistant epilepsy: a case report and literature review.

Ishida ¥, Ise K, Sato K, Asanome T, Yoshihara B, Aburakawwa Y, lzumi M, Oda Y, Sugina H, Tanel Z1, Tsuda
r1, Tamaka =.

Erain Tumaor PFathol, 2026 Jamn &, doiz 10,1007 <1014 -025-00526-yw. Online ahead of print.

Myxoid glioneurconal tumaor with PDGFRA K385 mutation: Radiological insights
from two cases.

Teng A, Su X, Hu W, Youe O.

Meurccirugia (Engl Ed). 2026 Mar-AprZ 72500725, doic 1010168 neucie.2025.500725. Epub 2025 MNow
21.

SLCAAATZPRECA fusion-positive glioneuronal tumor without histological and
epigenetic features of papillary glioneuronal tumor.

Huyh %, Zhang O, Raghunathan A, Hardcastle I, Smoley =, Isaacson bW, Gamndhamm MM, Dasar =, Abdullasw
Z, Aldape K, Quezado MM, Prati O, Cimino B, Lachamce [, lda Ok,

J NMeuropathol Exp MMeurol. 2026 Jul 1857 n7a7-500, doi: 10,1093 menSnlafl 3.

My xoid glioneuronal tumor of the septum pellucidurnm with concurrent dual
PDGFRA and FPGRFRIS gene miutations: a case report and literature rewview.
Ywarng K, Wamng L, Zhang L, Zhang J, Yang ¥, Zhamg L.

Fromt Oncal. 2026 Sep 1r1e 1903891, doir 1033859 Tonc. 2026139038594, el allection 2026,
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N ONC206 demonstrates potent antitumorigenic activity and is a potential novel
"—f N e therapeutic strategy for high-risk medulloblastoma.

Fugene Marquis =~ : o
v Rennes Taaridis T, LiuJ, Chien FL, Malhotra A, Zhu D, Gershon |, Zhang H, Velazguez Vega JE, Schniederjan M,

Sposita T, Adams PD, Allen JE, Prabhu VWV, Wechsler-Reya RJ, MacDonald TJ.

Meuro Onicol, 2026 Jul 1;28(7).1753-1768. doi: 10.1093/neuonc/noag0s3.
Background: Medulloblastoma (MEBE) is the most common malignant pediatrnic brain tumor, and has
an urgent need for novel treatment approaches. Dordaviprone (ONC201) and its chemical denvative

with nanomolar potency, ONC206, Induce apoptosis of cancer cells by activation of the mitochondnal
caseinolytic protease P (ClpP). Dordaviprone is currently in phase | clinical trnials for pediatric patients

with primary brain tumors.

Methods: In this study, we evaluated the preclinical therapeutic effects of ONCZ206 In ME and
{ investigated its mechanism of action.

Results: We found evidence for high expression of ClpP at both the RNA and protein level in ME
tumors, compared to very low expression in normal brain tissue. In addition, we saw a pronounced
reduction in cell viability of human group 3 and group 4 and murine Sonic-Hedgehog-activated

8 (SHH)-driven and group 3 ME cells treated with ONC206 with low IC-50s. After treatment with

OMNC206, we observed an induction of integrated stress response and mitochondrial damage. To test
the efficacy of ONC206 In vivo, we used murine models of SHH-driven and group 3 MB as well as
group 3 and group 4 patient-derived xenografts (PDXs). Dordaviprone led to a significant

N prolongation of survival in both murnne models, with the SHH mice demonstrating survival extension

from 70 to 140 days. Patient-denved xenografi-beanng mice also responded to ONC206, which led to
a significant survival benefit.

Conclusion: Our results highlight ONC206 as a novel therapeutic option for patients with high-nsk
ME and provide strong rationale for testing the efficacy of ONC206 In the treatment of these patients.




> High-dose chemotherapy and craniospinal irradiation-sparing approach for WNT
,:f N medulloblastoma of early childhood.

Fugeéne Marquis . )
\ renes  Nobre L, Ramaswamy V, Coleman C, Dhall G, Senapati A, Toledano H, Jabado N, Bouffet E, Lafay-Cousin

L
J Neurponcol. 2026 Jan 19176(3):172. dor: 10.1007/511060-026-05425-6.

BACKGROUMD: Adjuvant chemotherapy and craniospinal irradiation led to excellent survival in older
children (= 3 years) with WNT medulloblastoma, allowing for ongoing careful treatment de-
escalation. However, treatment with standard dose chemotherapy zlone or in combination with
involved field radiotherapy to the tumor bed only had high rates of distant treatment failure. In
younger children, WNT medulloblastomas are extremely rare and the survival following high-dose
chemotherapy (HDC) and radiation-sparing strategies has not been reported. PATIENTS AMD
METHODS: Thmugh international collaboration, we assembled a cohort GFM children with WINT

medulloblastoma treated with HDC and craniospinal irradiation avoidance to describe their survival
and neurocognitive and ototoxicity profile. RESULTS: Five patients, diagnosed at median age of 7.0
years (range 2.7-7.5) underwent HDC and autologous stem cell transplantation. Mone of them
received adjuvant radiotherapy. All patients were alive beyond four years from diagnosis. Evaluated
patients had neurocognitive abilities reported within low average to average range. CONCLUSION: In
this cohort, the survival of young children with WMNT ME treated with HDC alone was excellent. The
rare possibility of a molecular diagnosis of WNT ME in early childhood should not be viewed as an
exclusion criterion to enroll on infant brain tumor strategies relying on HDC consolidation. CLIMNICAL
TRIAL NUMEER: Mot applicable.

75



Late Effects in Survivors of Pediatric Medulloblastoma: A Comprehensive

Rewview.
lzurieta-Pacheco AC, Ramaswamy W, Tsang DS, Rutka 1, Wassermman J, Guger S, Weidman DR, Mathan PC,

Scheinemann K, Benmett 1.
Pediatr Blood Camcer. 2026 Jam: 731 ne32132. doi: 11002 phc.321 32, Epub 2025 Ot 30.

rMedulloblastoma (MEB) treatment has adwvanced significantly with the integration of molecular
subgrouping, enablimg More precise rnisk stratification and taillored therapies. While survival outcomes
hawe improwved, long-term treatment-related morbidity remains a significant challengse. This rewviews
summarizes the spectrum of late effects expenenced by survivors of pediatric MB. Special attention is
placed on the imEct of Er-::rtc:n ‘theraEE al reducinﬂ treatment t-::r:-ci-n::itz. As therapeutic paradigms
continue to evolbee, historical data may no longer acourately reflect the toxicity profile of
contemporary treatments. Therefore, prospective, molecularly annotated survivorship studies are
neaeded to determmime whether recent adwvances in treatment will lead to sustaimnaed IMproverments im
health, functionality, and guality of life.

Outcomes of immunotherapy in medulloblastoma: a systematic review.
Fontdo P, Viana-Pereira M, Pinto-Ribeiro F, Jungueira T, Reis R,
Oncologist. 2026 May 5:31(6):ovag 109. doi: 10.1093/oncolo/oyag109.

Backgroumnd: Medulloblastoma 1s the most common maligrnant braim tumoer im children.
rAedulloblastoma has imntninsic characteristics that pose significant challengses to effective
immunotherapy. MNMevertheless, seweral climical tnals hawve explored immmunotherapeutic strategies in
Ppatients diagnosed with medulloblastoma. This systematic review aimeaed to symthesize all
immunotherapy modalities investigated in medulloblastoma patients and reported clinical outcormes.,

PMMethods: & systematic search was conducted in Pubbded, Scopus, Web of Science, and
ClhinncalTnals.gow from inception to S0 June 2025 using the terms “"immunotherapy™ and ("bBrain
turmor,” “pediatric brain tumor,” or "medulloblastoma ™). Original articles, climical trials, and conference
abstracts evaluating ary immunotherapeutic iNntervention in patients with medulloblastoma wers
imncludad. Risk of bias was assessed using JBI critical appraisal tools.

Result=s: Fifty-six studies met the inclusion criteria, encompassing at least 122 patients wath
meaedulloblastoma. MNearly half were Phase | trials (24956, 4298, and 189 (10/56]) were non-trial designs.
Aarmong the 29 studies reporting clinical outcomes, adoptive cellular therapies 1IN combimnation
regimens (7,29, 24% ) and immune checkpoint inhibitors (629, 21%6) were most frequenthy evaluat=d.
Orverall, climical benefit was limited. Maedian overall survival ranged from 1.29 to 47 months, and
meaedian progression-free survival from O.72 to 11 months, Progressive dissase was repoarted in 40
patients, partial responses in 13, and coomplete responses in threse patients.

Conclusions: Despite increasing trial activity, immuunotherapy has showvwn modest efficacy in patients

with medulloblastoma. Interpretation is limitsa @ Szl conoria, Heferc:geneﬂy, 2ng nconsistent

reportimng of outcomes. Fubure studies should priorntize rational antigen selechon, mMmolecular subgroup
stratification, and improwved trial designm.
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Long-Term Analysis of NRG Oncology RTOG 0539: A Phase |l Trial of Observation

_N ,/ for Low-Risk Meningioma and Radiotherapy for Intermediate- and High-Risk
éCentre . Meningioma.
L/ Eugéne Marqlus Kotecha R, Polley MY, Vogelbaum MA, Perry A, Ashby L Modi JM, Alleman AM, Tsien CI, Barani 11, Li 1,
\ RENNES Braunstein 5, Whitton AC, Bovi JA, Deb M, Lindhorst SM, Shrieve DC, Robinson ©G, Shu HG, Vempati P,

Mishra MY, Suh JH, Bloom B, Hunter GK, Won MM, Mehia MP, Rogers CL.
1 Clin Oncol. 2026 Aug 10:44(23):2169-2175. doi: 10.1200/100-25 01441, Epub 2026 May 27.

NRG Oncology RTOG 0539 was a prospective phase Il trial of risk-adapted radiotherapy for patients

with WHO grade 1-3 meningiﬂﬂ Low-risk (group 1, n = 60) was defined as a grade 1 tumor after
gross total resection or subtotal resection (GTR/STR) and prospectively monitored. Intermediate-risk
(group 2, n = 52) was defined as recurrent grade 1 or newly diagnosed grade 2 tumor after GTR and
treated with radiotherapy (54 Gy). High-risk (group 3, n = 53) included a newly diagnosed grade 2
tumor after STR, newly diagnosed grade 3 tumor, or recurrent grade 2 or 3 tumor and treated with

radiotherapy (60 Gy). Progression-free survival (PFS) and overall survival (O5) were estimated using
the Kaplan-Meier method. The median follow-up times for the low-, intermediate-, and high-nisk
cohorts were 12,1, 12,0, and 11.1 years, respectively. The 10-year PFS and OS5 rates for the low-,
intermediate-. and high-nsk cohorts were 85.2% and 94.1%, 72.2% and 84.7%, and 42.5% and 51.1%,
respectively. Five patients (9.6%) and eight patients {15.1%) had a grade 3+ toxicity attnbuted to
radiotherapy in the intermediate- and high-risk cohorts, respectively. The long-term outcomes using
this risk-adapted approach support observation for low-nsk patients, inform radiotherapy patient
selection and practice standards for intermediate- and high-risk patients, and provide comparative
benchmarks for future trials,
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In summary, long-term results from RTOG 0539 validate risk-adapted meningioma patient

management and provide valuable insights into the outcomes with surveillance for grade 1

meningioma after resection as well as with radiotherapy for relapsed grade 1-3 meningioma or

upfront grade 2-3 meningioma following resection. These results should guide current clinical

practice and provide a benchmark for future trials.
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Survival and prognostic factors of anaplastic hemangiopericytoma/solitary
fibrous tumor grade Il

Fando &, Patel AWM, Valdivia O, Daut CT, Levin-Camrion ¥, Shah W, Desai A, Patel P, Eloy JA, Liu JK,
Sherman JH.

Acta NMeurochir WWien). 2026 Mar 271681220, doi: 10100700701 -026-06543-1.

PrIID: 41 E96405 Free PMC article.

Fancreatic Metastasis from Intracranial Solitarny Fibrous
Tumor/Hemangiopericytoma Mimicking a Pancreatic Neurcendocrine Tumor A
Case Report and Focused Literature Rewview.

Kong X, Tong F, Liu Y, Tang H, Sha H, Duw 1.

Curr Oncol. 2026 May 293306323, doi 10.3390/'curroncol3306032 3.

PFhID: 42346225 Free PMC article. Review.

Pediatric orbital solitary fibrous tumor/hemangiopericytoma presenting with
isolated eyelid edema: a case report.

Sai C, Zhang L, Zhao X, Wang B.

Front Pediatr. 2026 Aug 26;14:18384656. doi: 10,3389/ Tped.2026.1884656. eCollection 2026.

PrID: 4271ETES Free PMC article.

Pediatric intracranial high-grade sclitary fibrous tumor/hemangiopericytoma
with drop metastasis to cervicodorsal spine: a rare case report.

Javaid MH, Shah 5, Javed &, Khalid M, Mushitag RR, Mahmood L.

Int ) Surg Case Rep. 2026 Feb 15;133(3):625-631. dai; 10,1097 /RCS, 0000000224, eCollection 2026
bdar,

PhAID: 41536954 Free PMC article.

Fulmonarny Metastases from a Hemangiopericytoma,/Solitary Fibrous Tumor
Spectrum Meoplasm in a Patient with a Poorly Documented Thigh Tumor: & Case
Report.

Dragomir 1A, Stoichitd A, Vidsceanu 55, Matache B, Mahler B.

Reports (MDPI). 2026 Aug 1633274, doi: 10.3390/ reports9030274.

PhIID: 42647315 Free PMC article.
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A phase |l study of atezolizumab in combination with stereotactic radiation for
patients with triple-negative breast cancer and brain metastasis.

Giordano A, Graham N, Aizer AA, Tayob N, Pereslete AM, Schoenfeld JD, Leone JP, Davis R, Erick TK,
Mayer EL, Winer EP, Krop |, Tolaney SM, Lin MNLU.

Breast Cancer Res Treat. 2026 Mar 7:216(2):24. doi: 10,1007 /s10549-026-07/932-6.

Phase 1l Efficacy and Safety of Pembrolizumab with Platinum Based
Chemotherapy in Non-Small Cell Lung Cancer Patients with Untreated,
Asymptomatic Brain Metastasis (FPHOEBS).

Kim J, Han M, Kim J, Park 5, Jung HA, Sun JM, Lee 5H, Ahn J5, Shin 5H, Lee K, Um 5W, Ahn M.
Cancer Res Treat. 2026 Mar 19. doi: 10.4143/crt.2025.1100. Online ahead of print.
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A phase |l study of atezolizumab in combination with stereotactic radiation for
patients with triple-negative breast cancer and brain metastasis.

Giordano &, Graham N, Aizer AA, Tayolb M, Pereslete AM, Schoenfeld 1D, Leone JP, Davis F, Erick TK,
Mawer EL, Winer EP, Krop |, Tolaney Sh, Lin MNU.

Breast Cancer Res Treat. 2026 Mar 7:216(2):24. doi: 10.1007/=10549-026-07932-6.

Purpose: Triple-negative breast cancer (TNBC) patients with brain metastases have a poor prognosis
and limited treatment options. Preclinical and clinical evidence suggests that radiotherapy may act
synergistically with immune checkpoint inhibitors.,

Methods: We conducted an open-label, single-arm, phase Il study of atezolizumab plus sterectactic
radiosurgery (SRS) in metastatic TMBC patients with brain metastases. The pnmary endpoint was
progression-free survival (PFS) according to the Response Assessment in Meuro-Cncology Brain
Metastases (RAMNO-BM) bi-compartmental model. Secondary endpoints included extracranial
objective response rate, overall survival {OS5), and safety and tolerability. A safety run-in analysis for
dose-limiting toxicity (DLT) was performed after the first 6 patients were enrolled and completed the
assessment period.

Results: Six patients were enrolled into the safety run-in phase between May 11, 2018 and October
24, 2019. Mo DLTs were observed, but the study was closed early due to slow accrual. Patients received
a median of 2 atezolizumab cycles (range: 2-16), and SRS was administered to all 6 patients.
Treatment-related adverse events (TRAEs) occurred in 4 participants (66.7%); all events were grade 2,
The median bi-compartmental PFS was 1.2 months (95% confidence interval {CI): 0.95 - NA) and the
median OS was 9.7 months (95% CI: 3.6 - MA). The best observed response by RECIST 1.1 criternia was
stable disease = 24 weeks in one participant (16.7%).

Conclusions: Concurrent SRS with atezolizumab was feasible in TMBC patients with brain metastases.
However, disease cutcomes were poor, and the development of effective therapies for these patients
remains a significant unmet mediczal need.




Phase Il Efficacy and Safety of Pembrolizumab with Platinum Based
Chemotherapy in Non-Small Cell Lung Cancer Patients with Untreated,
Asymptomatic Brain Metastasis (PHOEBS).

Kim J, Han M, Kim J, Park S, Jung HA, Sun IMM, Lee SH, Ahn 15, Shin 5H, Lee K, Um 5W, Ahn MJ.
Cancer Res Treat. 2026 Mar 19. doi: 10.4143/crt.2025.1100. Online ahead of print. —

Purpose: Brain metastases are a sencous complication in non-small cell lung cancer (NSCLC). However,
data regarding efficacy of immune checkpoint inhibitors and chemotherapy combinations are limited.
This phase Il study aimed to evaluate the intracranial efficacy and safety of pembrolizumab and

chemotherapy in treatment-naive NSCLC patients with asymptomatic brain metastases.

Materials and methods: This single-arm, phase Il tnal was conducted at Samsung Medical Center,
Korea. Eligible patients had stage IV MNSCLC with asymptomatic, untreated brain metastases and no
epidermal growth factor receptor (EGFR) or anaplastic lymphoma kinase (ALK) alterations. Patients
received pembrolizumab with chemotherapy every 3 weeks for 4 cycles, followed by pembrolizumab
with or without maintenance chemotherapy up to 35 cycles. The pnmary endpoint was intracranial
objective response rate (IcORR). Secondary endpoints included intracranial progression free survival
{IcPFS), intracranial duration of response (icDoR), objective response rate (ORR), progression free
survival (PFS), overall sunaval, and safety.

Results: Eetween February 2021 and June 2024, a total of 13 patients were enrolled. Due to
challenges in recrurting patients, enrollment was discontinued after the 13 patients. The 1IcORR was
46.2% (95% Cl, 19.2-74.8), with & patients achieving partial response. The median IcPFS was 9.8
months (95% Cl, 5.2-21.5), and median icDoR was 9.3 months {(95% Cl, 4.0-20.3). Median PFS and
overall survival was 7.2 months (95% Cl, 2.4-12.3) and 10.7 months (95% Cl, 7.2-21.5), respectively.
Most treatment-related adverse events were grade 1-2."

Conclusion: Pembrolizumab combined with chemotherapy demonstrated encouraging intracranial
activity and manageable safety profile in NSCLC patients with untreated, asymptomatic brain
metastases.




Molecular and Clinicopathological Biomarkers Predicting Brain Metastasis in
B Triple-Negative Breast Cancer: A Systematic Review.
& Agarwal S, Mehranpour P, Chawla A, Vaish C, Han 5, Yang I, Wadehra M.

e Nt J Mol S5ci. 2026 Feb 16;27(4):1909. doi: 10.3390/1ms27041909.

~ Almost half of patients with triple-negative breast cancer (TNBC) develop brain metastasis (TNECEM),
a marker of poor prognosis, TNBC 15 a more aggressive breast cancer subtype which lacks ER, FR, and
HER2 expression, and thus, exploning predictive biomarkers is crucial to improving TNECEM outcomes
through targeted therapy. To curate these biomarkers, peer-reviewed publications from 2010 to 2025
were extracted from PubMed, Scopus, Embase, Cochrane, and Web of Science if they evaluated
clinicopathological biomarkers of TNECBM. A total of 130 studies (60 clinical and 70 pre-clinical) were
included. Publications most often featured transcriptomic studies, growth factor receptaors, and

Immune microenvironment markers with 37, 19, and 17 studies identified, respectively. While TNBC
aggressiveness has been linked to metastasis, advancing stage, and poar prognosis, several studies
focused on utilizing arculating protein and transcnptomic biomarkers for early detection. While few
pathways appeared specifically for TNBCBM, investigating these biomarkers further may allow for
improved nsk stratification, climical tnal design, patient selection, and therapeutic development,

|dentification of the most promising biomarkers will pave the way for improved prognosis of the most

lethal complications of TNBC.
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WVestibular schhwannoma: genaetic and epigenaetic mechanisms., hearing loss, and
emerging therapies.

Oriamer F, Himic W, Wargas L, Abikenar MM, Pandey B, Sivanathan 5, Kalmanson O, Gowindam A, Jung 5D,
Estever-Crrdonez D, Wang A, Jeyaretna S, Shah A, Komotar Bl Gampel B, Dinh O, vamn MMES

J Meurncorncol. 2026 PMay 1617301122, doi: 101007 /=1 10e0-026-0S621 -,

Socioceconomic disparities in wvestibular schwannoma diagnosis and
management: A systematic rewvieww.

Lalhy AR, Welch RL, Terraciamno A, Vadset T, Saidpour S5, Rayvden R, Cohen E Chai A, Berlas S, Ehatta kA,
Shoash SR, Agarwal W,

Meurcsurg Rew. 2026 Sep 22900 1)1:5350. doiz 10,1007 <1 0142-026-044TFE-_5.

MRI-Based Prediction of Westibular Schwannoma: Systematic Rewview.
Yang T, Alvarado O, Ravindran PE, Keizer ME, Hovinga K, Broen RMPG, Kunst HPR, Temel Y.

Carncers {Ba=<l)l. 2026 lamn 171822859, doi: 103390/ cancers 15020289,

Long-term hearing and facial nerve outcomes after hearing preservation surgerny
for vestibular schhwannoma: a systematic rewview and meta-analy=sis.

Foo 13, Theng Y, Hwamng PYE.L

Meurcsurg Rew, 2026 Jarn 3901 0100, doir 101007 /S1014243 -025-030356-5,

Health-related quality of life in patients with westibular schwannoma managed
with cbservation, sterectactic radiosurgery or microsurgenry: a systematic rewvieww
and single-arm meta-analysis.

Pruijm IR, Welie FRLEA, Kiewit W, Kunst HPR.

d Meurol. 2026 Mar F273(3):187. doir 101007 s00-31 5-026-13730-35.

A rewview of targeted therapies for MNFZ2-related wvestibular schwvwanmnoma:
molecular pathogenesis, emerging therapeutics, and future clinical horizons.
Sokal R, Ha JH, Li &, Kinn LH.

J Meurncorncol. 2026 kMay 16178011217, doi: 1010307 =1 10e0-026-05599 =,



RENNES

» Merci de votre attention

J

nicancer

L.:

109



