
Abstracts

vii73NEURO-ONCOLOGY •  November 2022

were administered 10mg/kg of an IV formulation of 5-ALA (SONALA-001). 
Patients were assigned to one of three ascending acoustic energy levels of 
MRgFUS (200J/400J/800J, measured at transducer surface), followed by a 
four-day interval prior to planned tumor resection. In each patient, 50% of 
the enhancing and nonenhancing tumor volume was targeted with MRgFUS 
with the untreated tumor serving as an internal control. The Optimal Bio-
logical Dose (OBD) associated with 5-ALA SDT is the energy level associ-
ated with greatest tumor cell death.   RESULTS: 8 patients were accrued 
across all energy levels, and none demonstrated drug- or device-related ad-
verse events. Compared to internal control tissue, the apoptosis biomarker, 
cleaved caspase-3, was elevated in all patients, but most prominently at the 
200J energy level. The oxidative stress biomarkers 4-hydroxynonenal, gluta-
thione, cysteine, and thiol were elevated in treated vs. control tissues at all 
energy levels. The mean Cmax for 5-ALA and PpIX in plasma were 305 µM 
and 65  nM, respectively. No off-target histological or radiographic alter-
ations were detected in any patient.  CONCLUSIONS: This first-in-human 
Phase 0/1 study of a new therapeutic modality for rGBM patients demon-
strates that 5-ALA SDT is safe at 200 to 800J and likely induces targeted cell 
death in rGBM patients via oxidative stress. At 10mg/kg of 5-ALA, the OBD 
is at or lower than 200J. 
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BACKGROUND: Poly (ADP-ribose) polymerase (PARP) mediates DNA 
damage response; niraparib is an investigational PARP1/2-selective inhibitor. 
This Phase 0 study evaluates newly-diagnosed glioblastoma (GBM) tumor 
pharmacokinetics (PK) and pharmacodynamics (PD), graduating patients 
to a therapeutic regimen of niraparib plus fractionated radiotherapy when 
high unbound drug concentrations are present in gadolinium-nonenhancing 
tumor.   METHODS: Presumed newly-diagnosed GBM patients received 
4 days of niraparib (300 mg QD) prior to planned resection at 3-5 or 8-12 
hours following the last dose. Tumor tissue (enhancing and nonenhancing 
regions), cerebrospinal fluid (CSF), and plasma were collected. Total and 
unbound niraparib concentrations were measured using validated LC-MS/
MS methods. A  PK ‘trigger’ determined eligibility for the therapeutic ex-
pansion phase and was defined as unbound [niraparib] > 5-fold biochem-
ical IC50 (i.e., 19  nM) in non-enhancing tumor. PARP inhibition was 
assessed by quantification of PAR induction after 10 Gy ex vivo irradi-
ation in surgical tissue compared to non-irradiated control tissue. Patients 
with unmethylated MGMT tumors exceeding the PK threshold were eli-
gible for expansion phase dosing of niraparib plus radiotherapy followed 
by a maintenance phase of niraparib.   RESULTS: Nineteen patients were 
enrolled into the Phase 0 study; all tumors met the study’s PK threshold 
and five unmethylated patients continued onto the expansion phase. One 
expansion phase patient experienced treatment-related Grade 3 serious ad-
verse event (ALT and AST elevation) and four remain on treatment (median 
4.2 months). In nonenhancing regions, the mean unbound concentrations of 
niraparib were 353.4 nM and 331.9 nM in the 3-5 hr cohort (n= 17) and 
the 8-12 hr (n = 3) cohort, respectively. The suppression of PAR levels after 
ex vivo radiation was observed in 69% of the patients (11/16).  CONCLU-
SIONS: Niraparib achieves pharmacologically-relevant concentrations in 
non-enhancing, newly-diagnosed GBM tissue in excess of any other studied 
PARP inhibitor. 
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Glioblastoma (GBM) has activation of multiple signaling pathways in the 
tumor microenvironment, including the receptor tyrosine kinases, VEGFR, 
FGFR and PDGFR. The potential response to anti-angiogenic agents makes 
GBM an attractive target for regorafenib (REG). Antitumor activity of REG 
in recurrent GBM patients was shown in the REGOMA trial. Interestingly, 
in “in vivo” studies, beneficial effects were observed with the combination 
of REG and temozolomide (TMZ) in subcutaneously xenografts. This phase 
I open-label multicentric study will evaluate the addition of REG to standard 

of care treatment with TMZ as adjuvant therapy (cohort A), and in combin-
ation with TMZ+RT as concomitant therapy (cohort B), in newly diagnosed 
MGMT-methylated, IDH wildtype GBM patients. Primary objectives are: to 
determine the safety and tolerability of REG and to establish the maximum 
tolerated dose (MTD) of REG in those two cohorts. Secondary objectives 
are: assessment of pharmacokinetics of REG, TMZ and possible pharma-
cokinetic interactions between TMZ and REG (cohort A); assessment of 
preliminary antitumor activity; evaluation of quality of life during the treat-
ment. The dose escalation will be explored according to a “3 + 3” design, 
starting from cohort A and following 3 dose levels of REG [80 mg, 120 mg 
and 160 mg; level -1 40 mg will be evaluated in case of Dose-Limiting Tox-
icity (DLT) during REG 80 mg]. After finding the MTD in cohort A, the 
cohort B dose escalation will start, exploring escalating oral doses of REG 
in combination with concomitant TMZ+RT (60 Gy/30 fractions); in the ad-
juvant phase of cohort B, REG will be given (in association to TMZ) at 
MTD shown in the prior adjuvant phase dose escalation.The DLT evalu-
ation period will be two cycles from the start of cycle 1 of adjuvant or from 
day 1 to last day of the concomitant phase. Approximately 36 subjects will 
be enrolled. 
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BACKGROUND: Radiation Therapy Oncology Group 9802 was a 
phase III trial for patients with centrally confirmed LGG (WHO grade 
II). Participants ³ 40  years or those with neurosurgeon defined less 
than gross total resection (GTR) were randomized to radiotherapy 
(RT) +/- PCV. In a separate cohort, adults age < 40 years with neuro-
surgeon defined GTR were observed by MRI every 6 months without 
adjuvant therapy. At last report, outcome for the observation cohort 
was immature with median follow-up of only 4.4  years. Here, we 
present mature outcomes for the observation arm.   METHODS: Eli-
gible adults (as above) were observed by MRI every 6 months. OS and 
PFS were estimated by Kaplan-Meier method and estimated hazard 
ratios to characterize the prognostic variables.  RESULTS: There were 
111 eligible patients (median age 30; median KPS  =  100). Median 
follow-up was 16.1 years with 71 (64%) alive at the last follow-up. 79 
patients (71%) had progressed with median PFS of 6.9  years. 5, 10, 
and 15 year-PFS and OS rates were 54%, 39%, 28% and 94%, 77%, 
and 65%. 1p19q status was codeleted in 32%, IDH1/2 mutant in 78% 
and MGMT promoter methylated in 39% of tested cases. Multivariate 
Cox analyses showed that preoperative tumor size ³ 4 cm (HR = 2.43 
for PFS, p  =  0.001; HR  =  2.58 for death, p  =  0.016) and residual 
disease on imaging ³ 1 cm (HR = 2.97 for PFS, P < 0.001; HR = 2.02 
for death, p  =  0.05) were associated with worse outcomes. Analyses 
based on molecular results will be presented.   CONCLUSION: A 
subset of low-grade gliomas can be observed after the initial resection 
based on younger age, smaller tumor size, and no residual disease on 
neuroimaging. This can likely be further refined by prognostic mo-
lecular markers. Patients with the most favorable prognostic factors 
can avoid or delay the acute and long-term side effects of RT and 
chemotherapy for several years. 
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