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Abstracts

formed IDH-mutant GBMs. Safety-lead-in results will be presented.
METHODS: This is a phase II, open-label, single-arm, multicenter study of
Avelumab with HFRT in adults with transformed IDH-mutant GBM who
previously received RT and TMZ and/or PCV. All pts received Avelumab
10 mg/kg IV followed at Day 8 by HFRT (25 Gy in 5 daily 5-Gy frac-
tions) and then Avelumab 10 mg/kg IV every 2 weeks. A 3 + 3 design was
used for a 6-patient safety-lead-in cohort. Adverse events were recorded ac-
cording to CTCAE. RESULTS: Six pts (F=4, M=2) with a median age=
45.5 yrs (range 31.5-54.4 yrs) were enrolled in the safety-lead-in cohort.
No DLT was observed. Grade > 3 AEs included increased cerebral edema
(3 pts), hyponatremia (1 pt) and worsening hemiparesis (3 pts). Grade <
2 AFEs included nausea, hypothyroidism, lymphopenia, thrombocytopenia,
transaminase elevation, and fever/chills. Median follow-up time was 8.9 mo.
Best treatment response was SD in 1 patient. At time of last follow-up all
pts have discontinued treatment for PD. Median PFS was 4.2 mo (range
1.4-5.7). Median OS was 10.1 (range 6.8-21+) mo. 4 pts (67 %) died, 2 pts
remain alive in follow-up at 6.9 and 21.6 months after treatment initiation.
The study was closed after the safety lead-in completed enrollment due to
slow accrual. CONCLUSIONS: Avelumab combined with HFRT was tol-
erable without dose-limiting toxicity in this safety-lead-in cohort of adult
patients with transformed IDH-mutant GBM. Further studies are necessary
to determine efficacy of this treatment regimen.

ATIM-38. GLITIPNI: A PHASE 1B CLINICAL TRIAL COMBINING
SURGICAL RESECTION WITH DIRECT INTRACEREBRAL
INJECTION OF IMMUNE CHECKPOINT INHIBITORS IN PATIENTS
‘WITH RECURRENT GLIOBLASTOMA

ohnny Duerinck!, GIl Awada!, Julia Katharina Schwarze!, Ines Dufait?,
Stephanie Peeters?, Laura Seynave!, Anne-marie Van Binst!,
Hendrik Everaert!, Alex Michotte!, Anne Rogiers®, Vera Van Velthoven',
and Bart Neyns'; 'UZ Brussel, Brussels, Belgium, 2Vrije Universiteit Brussel,
Brussels, Belgium, 3CHU Brugmann, Brussels, Belgium

INTRODUCTION: Intravenous (iv) administration of PD-1 blocking
mADb is largely ineffective for the treatment of recurrent glioblastoma (rGB).
Combination of iv-ipilimumab (IPI) plus nivolumab (NIVO) is associated
with a high incidence of irAE. Intracerebral (ic) administration of immune-
checkpoint inhibiting mAb following the resection of rGB could be a more
effective and safer alternative to iv-dosing. METHODS: Patients under-
went maximal safe resection of their rGB followed by ic-injection of 10mg
IPI (cohort-1) or Smg IPI plus 10mg NIVO (cohort-2) in the wall of the
resection cavity. In both cohorts 10mg nivolumab was administered iv for
a max of 6 doses, starting 1 day pre-operatively. RESULTS: 21 pts were
included (3 in C-1, 18 in C-2; 8F/13M; median age 56y [range 38-72]; 17
de novo GB, 4 secGB). All patients underwent maximal safe surgical resec-
tion followed by ic-injection of IPI and NIVO as planned. Median number
of iv-administrations of NIVO was 5 (range 1-8). Treatment was generally
well tolerated. Postoperatively, 2 patients experienced a G3 symptomatic
increase in perilesional cerebral edema with neurological deterioration, re-
versible upon steroid treatment. One patient had worsening neurological
symptoms related to an inflammatory intracerebral cyst at the resection site,
requiring surgical decompression 4 months post-study treatment. Most fre-
quent AEs were fatigue (2pts G3, 8pts G2), postoperative fever (11pts G1)
and headache (3pts G2); 1pt developed G3 pneumonitis. No other immune-
related AEs or treatment-related deaths occurred. After median follow-up of
60 weeks, median PFS is 14.4 weeks (95% CI 11.2-17.6); 11/21 patients are
alive, and 1- and 2y-OS% are respectively 46% (95% CI 19- 73%), and15%
(95% CI 0-42%). CONCLUSION: This is the first study demonstrating
the safety and activity of combined surgical resection of rGB with local
intracerebral administration of immune checkpoint-inhibiting mAb. Sur-
vival compares favorably to historical controls justifying further investiga-
tion of this experimental therapy.

ATIM-39. PHASE 2 OPEN-LABELED STUDY OF ADJUVANT
TEMOZOLOMIDE PLUS TUMOR TREATING FIELDS PLUS
PEMBROLIZUMAB IN PATIENTS WITH NEWLY DIAGNOSED
GLIOBLASTOMA (2-THE-TOP)

David Tran, Sonisha Warren, Anne Allen, Deborah Sampson,

Dongjiang Chen, Nagheme Thomas, Valerie Greene, Maryam Rahman, and
Ashley Ghiaseddin; Lilian Wells Department of Neurological Surgery, The
University of Florida, Gainesville, FL, USA

BACKGROUND/OBJECTIVE: Tumor treating Fields (TTFields) plus
maintenance temozolomide is an approved standard treatment for newly
diagnosed Glioblastoma (GBM). TTFields are alternating electric fields
of low intensity and intermediate frequency delivered non-invasively via
transducer arrays to tumor region. Immune checkpoints have not been
studied widely in newly diagnosed GBM patients. TTFields combined with
temozolomide elicit anti-mitotic effects on proliferative cancer cells and
augment recruitment of immune effector cells specific for glioma cells to
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the tumor microenvironment where pembrolizumab further potentiates
the immune reaction to achieve a synergistic therapeutic effect. This study
[NCT03405792] will determine if adding pembrolizumab to TTFields and
maintenance temozolomide (triple combination) increases progression-free
survival (PFS) in patients with newly diagnosed GBM versus historical
control (EF-14). METHODS: This study will enroll patients (N=24) with
pathologic diagnosis of newly diagnosed GBM WHO grade 4, > 18 years
after maximal surgery or biopsy followed by radiation therapy with adju-
vant temozolomide (Stupp protocol). The primary endpoint is increases in
PES compared to historical control data (EF-14). Secondary endpoints in-
clude: toxicity and tolerability of the triple combination; overall survival
and response rates versus historical data; augmentation of TTFields-initiated
glioma-specific immune reaction by pembrolizumab. Exploratory endpoints
include: metabolomics signature of immune activation by TTFields and
TTFields plus pembrolizumab in serum and urine, and correlation of mu-
tation burden in primary tumor samples with response to pembrolizumab
plus TTFields. We assumed an accrual period of 12 months, an accrual rate
of 2 patients per month, an additional 18 months of follow-up, and propor-
tional hazards. Per shape parameter estimate of k=0.88 with empirical 95%
confidence interval (0.82, 0.95) obtained via simulation of historical control
data, a sample size of 24 patients should detect an improvement in PFS of 6
to 8 months with 80% power and a 1-sided significance level of 0.05 (Wu
and Xiong, 2014).

ATIM-40. CIRCULATING MYELOID-DERIVED SUPPRESSOR CELLS
PREDICT FAVORABLE RESPONSE TO IMMUNE CHECKPOINT
THERAPY IN A RANDOMIZED TRIAL OF NIVOLUMAB AND
BEVACIZUMAB IN RECURRENT GBM

Manmeet Ahluwalia!, Matthew Grabowski?, Tyler Alban',

Balint Otvos?, Defne Bayik', Anas Saeed Bamashmos?,

Patricia Rayman', Marcela Diaz-Montero', David Reardon?,

Patrick Wen?, David Peereboom!, and Justin Lathia'; 'Cleveland Clinic
Lerner College of Medicine of Case Western Reserve University, Cleveland,
OH, USA, 2Cleveland Clinic Foundation, Cleveland, OH, USA, *Dana
Farber Cancer Institute, Boston, MA, USA

Glioblastoma (GBM) creates an immunosuppressive environment that
presents a challenge to efficacy of immunotherapeutic approaches. Results
from the CheckMate-143 trial demonstrated responses in 8% of patients
with nivolumab, underscoring the need for further insight into the mechan-
isms and markers of immune suppression and response. Given a limited set
of biomarkers predictive of immunotherapy response in GBM, we explored
the changes in immune cell populations in nivolumab and bevacizumab-
treated GBM patients pre and post-treatment in order to help predict
response. In these studies, we utilized traditional and newly developed ap-
proaches, including mass cytometry time-of-flight (CyTOF), single-cell RNA
sequencing, and 10X Genomics simultaneous cellular indexing of tran-
scriptomes and epitopes by sequencing (CITE-seq). We analyzed patients’
samples in a randomized, phase 2 study of nivolumab and bevacizumab
at GBM first recurrence (NCT03452579). Nine patients were identified as
responders or non-responders at 8 weeks after therapy initiation. Utilizing
peripheral blood samples, we observed a 6.4-fold decrease in immunosup-
pressive myeloid-derived suppressor cells (MDSCs) between baseline and
first imaging follow-up in responders compared to non-responders, with
a 4.9-fold decrease in the granulocytic MDSC (G-MDSC) subtype in re-
sponders over non-responders. While no significant changes in overall
T-cell numbers were noted, expression of PD-1 on CD4+ T cells was sig-
nificantly elevated at baseline and follow-up in responders as compared to
non-responders — signatures which were confirmed by CyTOF. Given these
immunophenotypic changes, preliminary results of a detailed investigation
of this cohort by CITE-seq indicate that responders had increased IL7R-
positive T cells post-treatment, which was not observed in non-responders.
These results are currently being validated in an additional 40 patients that
have been enrolled. Altogether, differences in immunophenotypes that were
specific to responders and non-responders were observed, and character-
ization of these immune populations may be helpful in identifying GBM
patients likely to benefit from immunotherapy.

ATIM-42. DOUBLE-BLINDED, PLACEBO CONTROLLED PHASE

2 STUDY OF ERC1671 IN RECURRENT GLIOBLASTOMA:

OS CORRELATIONS WITH INITIAL AND MAXIMUM CD4+T
LYMPHOCYTE COUNT IN THE PERIPHERAL BLOOD

Daniela Bota', Thomas Taylor!, Kong Xiao-Tang?, Beverly Fu',

Mohamad Alsharif!, Chrystel Pretto’, Ankie Strik?, Virgil Schijns?, and
Apostolos Stathopoulos®; "UCI SOM, Irvine, CA, USA, *UC Irvine Medical
Center, Orange, CA, USA, *ERC Belgium, Isnes, Belgium

Standard therapy for recurrent GBM is bevacizumab, a monoclonal VEGF
inhibitor that targets tumor vascularization. The response to bevacizumab is
transient and short-lived (4—6 months) after which patients typically develop
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progressive physical and mental debilitation culminating in death. ERC1671
is an allogeneic/autologous therapeutic vaccine — composed of whole, inacti-
vated tumor cells mixed with tumor- cell lysates. The hypothesized action
of ERC1671 is to potentiate the patients’ immune system against the tumor.
Goals of this ongoing, phase 2 study are to to determine the safety and ef-
fectiveness (over-all survival) of ERC1671 in combination with GM-CSF
and cyclophosphamide as an add-on treatment to bevacizumab at the time
of GBM recurrence. To date 16 recurrent bevacizumab-naive GBM pa-
tients have been randomized to ERC1671/GM-CSF/Cyclophosphamide +
Bevacizumab or Placebo + Bevacizumab. Median age is 56.5 (39-74), 5
patients (31%) are female, and average KPS is 83 (70-100). Thirteen pa-
tients are deceased and were unblinded at the time of further progression: 5
received vaccine, 7 received placebo, and 1 is non-evaluable due to discon-
tinuation before completing 1 cycle. Median overall survival of the deceased
patients treated with ERC1671 + Bevacizumab was 328 days (10.9 months),
compared to 245 days (8.2 months) for patients treated with Placebo +
Bevacizumab. While sparse, the data to date suggest pre-treatment and max-
imal CD4+T lymphocyte count in the peripheral blood correlate with OS
more strongly in the ERC1671 group than in the placebo group. First clinical
results for toxicity show no difference in the distribution of AEs between
the Vaccine and Placebo groups, with no Gr4/GrS AEs in either group. The
phase 2 randomized, double-blinded study is ongoing with the addition of
2 subsites.

ATIM-43. PLASMA EXTRACELLULAR VESICLE MIRNA
SIGNATURES IN GBM PATIENTS RECEIVING AN EXPERIMENTAL
IMMUNOTHERAPY

Luz Cumba-Garcia', Mrunal Dehankar?, Asha Nair?, and Ian Parney?;
Mayo Clinic Graduate School of Biomedical Sciences, Rochester, MN,
USA, ?Mayo Clinic, Rochester, MN, USA

Patients with glioblastoma (GBM) have a median survival of 15 months des-
pite aggressive treatment. Immunotherapies such as dendritic cell (DC) vaccines
have modest clinical efficacy in small clinical trials. Treatment-related pseudo-
progression confounds outcome assessment by MRI, particularly in patients
receiving immunotherapy. Thus, there is a need for additional non-invasive
methods to monitor treatment response. Extracellular vesicles (EVs), especially
plasma exosomes, contain tumor-specific microRNA (miRNA) cargo that
could serve as a liquid biopsy to distinguish true progression from treatment-
related pseudo-progression. Plasma exosomes were isolated by serial density
gradient ultracentrifugation from 20 newly diagnosed GBM patients enrolled
in a clinical trial of allogeneic tumor lysate-pulsed autologous DC vaccination.
Short non-coding RNA sequencing and bioinformatics analysis was performed
for each patient at three time points (TP): pre-vaccine (TP1), post-initial vac-
cine (TP2), and at end of treatment (TP3). miRNA expression analysis revealed
a total of 14 upregulated and 12 downregulated miRNAs across time points
(p-value < 0.05, llogFCl >1), few of which have been previously reported to
be differentially expressed in GBM. Interestingly, patients’ miRNA profile ex-
pression differed more at the beginning of treatment (e.g. TP1-vs-TP2) and at
subsequent time points (e.g. TP2-vs-TP3). Ingenuity Pathway Analysis is in pro-
gress to identify pathways associated with immunotherapy treatment response
in malignant gliomas. In conclusion, miRNA sequencing from GBM patients’
plasma exosomes enrolled in our DC clinical trial shows marked differential
miRNA expression between time points. These results suggest that as patients
progress through treatment, consistent differences in plasma exosomal miRNA
expression profile can be identified that could be utilized as predictors of treat-
ment response. Thus, plasma EVs may serve as a robust platform to monitor
treatment outcome.

ATIM-44. A PHASE I FIRST-IN-HUMAN TRIAL OF TWO
ADENOVIRAL VECTORS EXPRESSING HSV1-TK AND FLT3L FOR
TREATING NEWLY DIAGNOSED RESECTABLE MALIGNANT
GLIOMA: THERAPEUTIC REPROGRAMMING OF THE BRAIN
IMMUNE SYSTEM

Pedro Lowenstein', Daniel A Orringer?, Oren Sagher!, Jason Heth!,

Shawn Hervey-Jumper3, Aaron Gerald Mammoser*, Larry Junck?,

Denise Leung*, Yoshie Umemura*, Theodore Steven Lawrence’,

Michelle Miran Kim?®, Daniel Richard Wahl®, Paul McKeever®,

Sandra Ines Camelo-Piragua®, Andrew Lieberman®, Sriram Venneti’,
Andrea Comba, David Altshuler!, Karin M Muraszko'!, and Maria Castro';
'Department of Neurosurgery, University of Michigan Medical School, Ann
Arbor, MI, USA, 2University of Michigan Medical School, Ann Arbor, MI,
USA, 3Department of Neurological Surgery, University of California, San
Francisco, San Francisco, CA, USA, *Department of Neurology, University
of Michigan Medical School, Ann Arbor, MI, USA, *Radiation Oncology,
University of Michigan Medical School, Ann Arbor, MI, USA, ¢Department
of Pathology, University of Michigan Medical School, Ann Arbor, MI, USA,
7University of Michigan, Ann Arbor, MI, USA

This is an interim report on a first in human Phase I dose escalation trial
of the combination of two adenoviral vectors expressing HSV1-TK or Flt3L
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for the treatment of newly diagnosed, resectable malignant gliomas. Lack
of dendritic cells from the brain precludes anti-glioma immune responses.
We combined tumor cytotoxicity (Ad-HSV1TK) with recruitment of den-
dritic cells to gliomas (Ad-Flt3L) to induce anti-glioma immunity. In ex-
perimental models this treatment induces powerful cytotoxic CD8 and CD4
T-dependent anti-glioma immunity, immunological memory, and the cap-
acity to recognize neo-antigens. The trial was approved through a FDA-IND,
and all institutional cttees. Treatment was administered intraoperatively fol-
lowing complete glioma resection in newly diagnosed tumors. The trial con-
sisted of vector dose escalation, starting at 1x10”9 v.p., and increasing to
1x10711 v.p. of each vector, through 6 cohorts of 3 patients each. Two cycles
of 14 days of valacyclovir were administered to activate HSV1-TK cytotox-
icity. Cycle 1 starts on Day 1-3 post surgery for 14 days, and Cycle 2 on
Week 8-12. Standard radiation, i.e., 60 Gy in 2 Gy fractions over 6 weeks,
with concurrent temozolomide, was followed by cyclic temozolomide.
Examination of tumor samples at primary resection and first recurrence
show an increase in the infiltration of inflammatory cells. The experimental
treatment was well tolerated. An MTD was not reached. There were approx.
248 AEs, and 26 SAEs; these were not linked to treatment. As secondary out-
come, median survival of contemporary controls was 604 days, and median
survival of trial patients was 742 days. Our results show for the first time
that reprogramming of the host’s brain immune system to recognize gliomas
reveals a new approach for the treatment of highly malignant brain tumors.
Clinical trial information: NCT01811992.

ATIM-45. LONG TERM FOLLOW-UP OF A PHASE I/Il STUDY
TESTING THE TOXICITIES AND EFFICACY OF PEMBROLIZUMAB
IN COMBINATION WITH MRI-GUIDED LASER INTERSTITIAL
THERMAL THERAPY (LITT) IN RECURRENT MALIGNANT
GLIOMAS

ian Campian', Ashley Ghiaseddin?, Maryam Rahman?, Jiayi Huang!,
George Ansstas', Albert Kim!, Eric Leuthardt!, and David Tran?;
"Washington University School of Medicine, St. Louis, MO, USA, ?Lilian
Wells Department of Neurological Surgery, the University of Florida,
Gainesville, FL, USA

BACKGROUND: LITT was recently demonstrated to induce temporary
blood-brain barrier disruption, possibly allowing bilateral trafficking of
tumor neoantigens and immune cells to induce glioma-specific immune ac-
tivation - a phenomenon akin to in situ tumor vaccination. We hypothe-
size that combining LITT with immune checkpoint inhibition will create a
synergistic therapy for recurrent GBM. METHODS: The phase 1 study is
a standard 3x3 design with a maximum of 18 patients with bevacizumab-
naive recurrent WHO grade 3-4 glioma. The primary endpoint is safety
and toxicity of LITT plus pembrolizumab at 100, 150, or 200mg IV
q3weeks. Phase 2 includes 40 patients with bevacizumab-naive recurrent
GBM, equally randomized to either pembrolizumab alone or LITT plus
pembrolizumab, with progression-free survival as the primary endpoint.
Serial immunophenotyping will be performed to evaluate potential positive
synergy between LITT and pembrolizumab. RESULTS: Phase 1 accrual
was completed with 9 patients (3 at each pembrolizumab dose level). Two
had recurrent anaplastic astrocytoma and 7 recurrent GBM. There was no
dose-limiting toxicity with pembrolizumab 200mg IV q3weeks. The median
number of doses given per patient was 9 (range 2 to 47). Severe adverse
events possibly related to the study treatment included a grade 3 rash and
diarrhea in 1 patient (11%) and grade 3 pneumonitis and hypotension in
another patient (11%). No grade 3/4 intracranial edema deemed related
to study treatment was observed. To date, four (44%) of these patients
are still alive without tumor progression. Two (22%) GBM patients have
not progressed for 29 and 33 months, respectively. Two (22%) anaplastic
astrocytoma patient have not progressed for 23 and 24 months, respect-
ively. CONCLUSIONS: LITT plus pemprolizumab 200mg IV q3weeks is
well tolerated in patients with recurrent high-grade glioma. Prolonged stable
diseases were observed in almost half of patients treated. Phase 2 study is
ongoing and will be updated.

ATIM-46. A MULTICENTER, PHASE I, TRIAL OF RADIATION,
TEMOZOLOMIDE AND RRx-001 FOLLOWED BY MAINTENANCE
TEMOZOLOMIDE WITH OR WITHOUT RRx-001 IN NEWLY
DIAGNOSED GLIOBLASTOMA PATIENTS

Robert Aiken', Howard Fine?, and Nicholas Butowski®; 'Rutgers Cancer
Institute of New Jersey, New Brunswick, NJ, USA, 2New York Presbyterian-
Weill Cornell Medical Center, New York, NY, USA, 3University of
California San Francisco, San Francisco, CA, USA

BACKGROUND: RRx-001 is an aerospace-derived radiochemosen-
sitizer with minimal toxicity. The purpose of this trial was to establish
the safety of RRx-001 plus radiotherapy and temozolomide and to look
for signals of enhanced anti-tumor activity in patients with newly diag-
nosed glioblastoma. METHODS: In this non-randomized trial called
G-FORCE-1 (NCT02871843), 18 newly diagnosed, histologically verified
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