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Preclinical data indicates that veliparib crosses the blood-brain-barrier and 
enhances the efficacy of radiotherapy and temozolomide in IDH mutant 
and wild-type HGG models. ACNS1721 was a single-arm, non-randomized 
phase 2 clinical trial designed to determine whether treatment with veliparib 
and radiotherapy, followed by the poly (ADP-ribose) polymerase (PARP) 
inhibitor veliparib and temozolomide, improves progression-free survival 
(PFS) in pediatric patients with newly diagnosed HGG without H3 K27M or 
BRAF mutations compared to patient level data from historical cohorts with 
closely matching clinical and molecular features. METHODS:  Following 
surgical resection, newly diagnosed children with non-metastatic HGG 
were screened by rapid central pathology review and molecular testing. 
Eligible patients without somatic H3 K27M or BRAF mutations were en-
rolled on Stratum 1 (IDH wild-type) or Stratum 2 (IDH mutant). Protocol 
radiochemotherapy consisted of involved field radiotherapy with concurrent 
veliparib at 65 mg/m2 twice daily. Adjuvant chemotherapy consisted of up 
to 10 cycles of veliparib 25 mg/m2 twice daily and temozolomide 135 mg/m2 
once daily for 5 days every 4 weeks. RESULTS: Both strata were closed to 
accrual for futility after planned interim analyses. Among the 23 eligible pa-
tients who enrolled on Stratum 1 and received protocol therapy, the 1-year 
progression-free survival (PFS) was 0.29 (SE = 0.09) and 1-year overall sur-
vival (OS) was 0.67 (SE = 0.10). Among the 14 eligible patients who en-
rolled on Stratum 2 and received protocol therapy, the 1-year PFS was 0.57 
(SE = 0.15) and 1-year OS was 0.90 (SE = 0.09). CONCLUSION: Rapid 
central pathology review and molecular testing was feasible. The protocol 
therapy was well tolerated but failed to improve outcome compared to clin-
ically and molecularly matched historical control cohorts.

HGG-08. LORLATINIB FOR THE TREATMENT OF ALK FUSION 
POSITIVE INFANT HIGH GRADE GLIOMA
Alyssa Greenwell1, Deniz Altinok1,2, Neena Marupudi1,2, 
William Kupsky1,2, Hamza Gorsi1,3; 1Children's Hospital of Michigan, 
Detroit, Michigan, USA. 2Wayne State University School of Medicine, 
Detroit, Michigan, USA. 3Central Michigan University School of Medicine, 
Mount Pleasant, Michigan, USA

BACKGROUND: High grade gliomas (HGG) are very rare in the infant 
age group with approximately 800 cases diagnosed in the USA and Europe 
each year. Histologically, HGG in infants resemble HGG in older children 
and adults but have distinct molecular features like ALK, NTRK, MET and 
ROS1 fusions. HGG in infants have superior outcomes compared to older 
age groups (5-year overall survival >50%) when treated with a radiation 
sparing regimen. Here we present the unique treatment course for an in-
fant with ALK fusion positive HGG, including molecularly targeted therapy. 
CASE DESCRIPTION: A 3-month-old African-American female presented 
with acute onset vomiting, right facial droop and focal seizures. MRI of the 
brain revealed a right frontal intraparenchymal mass. Upfront gross total 
resection (GTR) was performed and histologic diagnosis of epithelioid glio-
blastoma was made. The molecular analysis of the tumor showed ZNF397-
ALK fusion. The patient was treated with a radiation sparing regimen 
consisting of Carboplatin 8 mg/kg x 2 days and Etoposide 3 mg/kg x 3 days 
for 6 cycles. The patient tolerated the chemotherapy and had no evidence of 
disease recurrence at the completion of chemotherapy. However, 8 months 
after completion of therapy, she had a localized relapse and underwent a 
second GTR. Repeat molecular analysis confirmed the presence of ZNF 
397-ALK fusion. She was started on Lorlatinib at 95  mg/m2/day once a 
day. She continued on the medication for 15 months and had no evidence 
of disease at the end of 15 months. During the course of her treatment, she 
had excessive weight gain (CTCAE grade-3) despite dose reduction. CON-
CLUSION: Infant high grade gliomas have a high prevalence of gene fusions 
including ALK fusions. This case shows that these fusions may be amenable 
to molecularly targeted treatments and should be studied in prospective clin-
ical trials.

HGG-09. MICRORNAS EXPRESSION PROFILE IN MENINGIOMA 1 
(MN1) GENE ALTERED ASTROBLASTOMA
Manila Antonelli1, Evelina Miele2, Angela Mastronuzzi3, Bianca Pollo4, 
Maura Massimino5, Marina Gardiman6, Francesca Buttarelli1, 
Simone Minasi1, Felice Giangaspero1, Francesca Gianno1; 1University 
Sapienza, Rome, Italy, Italy. 2Bambino Gesù pediatric hospital, Rome, Italy, 
Italy. 3Bambino Gesù Pediatric Hospital, Rome, Italy, Italy. 4Besta Hospital, 
Rome, Italy, Italy. 5National Cancer Institute (INT), Milan, Italy, Italy. 
6Padua Hospital, Padua, Italy, Italy

Astroblastoma is a rare glial neoplasm arising more frequently in 
young, predominantly female, patients and with unclear clinical behavior 
and outcome. The diagnostic molecular alteration is the rearrangement 
of meningioma 1 (MN1) gene.However, little is known about the spe-
cific mechanism of tumor development driven by such genetic change. 
microRNAs (miRNAs) are important gene expression regulators with strong 
implications in several biological processes. In this study we investigated 
the microRNAs’ expression and regulation in MN1 altered neoplasms. We 

collected a cohort of 14 formalin-fixed, paraffin-embedded (FFPE) tumor 
samples histologically defined classified as astroblastoma. The DNA methy-
lation analysis showed that only 8 cases harbored the MN1 rearrangement 
characteristic of astroblastoma.  The 8  MN1 altered tumors were analyzed 
for their expression pattern of miRNAs by Nanostring technology. Thirty-
nine deregulated miRNAs  were found in the 8 astroblastomas compared to 
normal brain tissue. In order to understand the underlying mechanisms  of 
the miRNAs aberrant expression,   we first investigated the methylation 
status of themicroRNA promoters. Thirty-two out 39 deregulated miRNA 
resulted epigenetically regulated. with methylation status coherent with 
microRNA expression in 14/32 miRNAs.. Secondly, we investigated the hy-
pothesis of a genomic alteration as a reason for the abnormal expression of 
the remaining 18/32 deregulated miRNAs by analyzing  the Copy Number 
Variation (CNV) of tumor samples. but no alteration was found on miRNAs 
chromosome loci. Finally, we identified validated targets of the 32 deregu-
lated miRNAs and uncovered biological processes putatively correlated to 
miRNA target genes, clinically and pathologically relevant in MN1-altered 
astroblastomas. Our findings shed light on the biology of this rare disease 
with potential implications on prognostic markers and therapy. 

HGG-10. EFFICACY OF CONVECTION-ENHANCED DELIVERY 
OF GB-13 (IL13.E13K-PE4E) IN AN ORTHOTOPIC XENOGRAFT 
MODEL OF HIGH-GRADE GLIOMA IS PREDICATED ON IL-13RΑ2 
EXPRESSION.
Julian Rechberger1, Kendra Porath1, Randy Schrecengost2, 
Jann Sarkaria1, David Daniels1; 1Mayo Clinic, Rochester, Minnesota, USA. 
2Targepeutics, Hershey, Pennsylvania, USA

High-grade gliomas (HGG) encompass a large proportion of malignant 
tumors within the central nervous system. Despite advances in our under-
standing of underlying disease mechanisms, the prognosis remains dismal 
and efficacious therapies are lacking. As such, there is a dire, unmet, gap in 
clinical practice for treating this devastating disease. Here, we performed 
convection-enhanced delivery (CED) of GB-13 (also known as IL13.E13K-
PE4E), a tumor-specific immunotoxin, into the mouse brain in an effort to 
assess safety and efficacy. Fifty-five nude mice were inoculated with cells 
from 3 distinct patient-derived HGG cell lines (low, medium and high 
IL-13Rα2 expression). After tumor size reached a pre-determined threshold, 
mice underwent stereotactic cannula placement into the tumor followed by 
a single 40-min ramped infusion (rate 0.2-0.8 ul/min) of GB-13 (volume 
of infusion 20 ul) at concentrations ranging from 5 to 50 ug/ml. Tumor 
progression was monitored semiweekly and animals were euthanized at 
the indication of progressive neurologic deficit. All animals tolerated the 
infusions without exhibiting any neurological changes. GB-13 decreased 
tumor burden and prolonged survival in a manner strongly associated with 
IL-13Rα2 expression. While no survival benefit was observed in animals 
harboring IL-13Rα2-low expressing HGG, IL-13Rα2-medium and -high 
animals lived significantly longer after GB-13 infusion than vehicle-treated 
animals (median survival prolongation >25  days). Postmortem examin-
ation of the brains revealed no morphological changes beyond the site of 
the cannula tract. While GB-13 decreased cell proliferation and increased 
the number of apoptotic cells, neuronal cell density in ipsilateral brain re-
gions was retained and no monocyte infiltrate was evidenced following 
GB-13 exposure. These findings indicate that a single therapeutic infusion 
of GB-13 administered by CED is well tolerated and underscore the po-
tential of IL-13Rα2-targeted therapies in a subset of HGG with increased 
IL-13Rα2 expression.

HGG-11. CLINICAL CHARACTERISTICS AND CLINICAL 
EVOLUTION OF A LARGE COHORT OF PEDIATRIC PATIENTS 
WITH PRIMARY CENTRAL NERVOUS SYSTEM (CNS) TUMORS 
AND TROPOMYOSIN RECEPTOR KINASE (TRK) FUSION.
Audrey-Anne Lamoureux1, Michael Fisher2, Lauriane Lemelle3, 
Elke Pfaff4, Christof Kramm5, Bram De Wilde6, Bernarda Kazanowska7, 
Caroline Hutter8, Stefan M. Pfister4, Dominik Sturm4, David Jones4, 
Daniel Orbach3, Gaëlle Pierron3, Scott Raskin9, Alexander Drilon10, 
Eli Diamond9, Guilherme Harada9, Michal Zapotocky11, 
Benjamin Ellezam1, Alexander G. Weil1, Dominic Venne1, 
Marc Barritault12, Pierre Leblond13, Hallie Coltin14, Rawan Hammad14,15, 
Uri Tabori14, Cynthia Hawkins14, Jordan R. Hansford16, 
Deborah Meyran16, Craig Erker17, Kathryn McFadden17, Mariko Sato18, 
Nicholas G. Gottardo19, Hetal Dholaria19, Dorte Schou Nørøxe20, 
Hiroaki Goto21, David S. Ziegler22, Frank Y. Lin23, 
Donald Williams Parsons23, Holly Lindsay23,  
Tai-Tong Wong24, Yen-Lin Liu24, Kuo-Sheng Wu24, 
Andrea Flynn Franson25, Eugene Hwang26, Ana Aguilar-Bonilla27, 
Sylvia Cheng28, Chantel Cacciotti29, Maura Massimino30, 
Elisabetta Schiavello30, Paul Wood31, Lindsey M. Hoffman32, 
Andréa Cappellano33, Alvaro Lassaletta34, An Van Damme35, 
Anna Llort36, Nicolas U. Gerber37, Mariella Spalato Ceruso38, 
Anne E. Bendel39, Maggie Skrypek39, Dima Hamideh40, 
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Naureen Mushtaq41, Andrew Walter42, Nada Jabado43, 
Aysha Alsahlawi43, Jean-Pierre Farmer43, Christina Coleman Abadi44, 
Sabine Mueller44, Claire Mazewski45, Dolly Aguilera45, 
Nathan Robison46, Katrina O’Halloran46, Samuel Abbou47, 
Pablo Berlanga47, Birgit Geoerger47, Ingrid Øra48,49, 
Christopher L. Moertel50, Evangelia D. Razis51, Anastasia Vernadou51, 
François Doz3,52, Theodore W. Laetsch2, Sébastien Perreault1; 1CHU 
Sainte-Justine, Montréal, Canada. 2Children's Hospital of Philadelphia, 
Philadelphia, USA. 3Institut Curie, Paris, France. 4Hopp Children's Cancer 
Center Heidelberg (KiTZ); German Cancer Research Center (DKFZ) and 
German Cancer Consortium (DKTK); Heidelberg University Hospital, 
Heidelberg, Germany. 5University Medical Center Göttingen, Göttingen, 
Germany. 6Ghent University Hospital, Ghent, Belgium. 7Department of 
Pediatric Hematology/Oncology and BMT, Wroclaw Medical University, 
Wroclaw, Poland. 8St. Anna Children’s Hospital, Depart- ment of 
Pediatrics, Medical University of Vienna, and St. Anna Children’s Cancer 
Research Institute (CCRI), Viennes, Austria. 9Cincinnati Children's 
Hospital Medical Center, Cincinnati, USA. 10Memorial Sloan Kettering 
Cancer Center, New York City, USA. 11Department of Paediatric 
Haematology and Oncology, Second Faculty of Medicine, Charles 
University and University Hospital Motol, Prague, Czech Republic. 
12Hospices Civils de Lyon, Lyon, France. 13Institut d'Hématologie et 
d'Oncologie Pédiatrique and Pluridisciplinar Research in pediatric 
Oncology for Perspectives in Evaluation Care and Therapy (PROSPECT), 
Centre Leon Berard, Lyon, France. 14Hospital for Sick Children, Toronto, 
Canada. 15Hematology department, faculty of Medicine, King Abdulaziz 
University, Jeddah, Saudi Arabia. 16Children’s Cancer Centre, Royal 
Children’s Hospital; Murdoch Children’s Research Institute; Department 
of Pediatrics, University of Melbourne, Melbourne, Australia. 17IWK 
Health Centre, Halifax, Canada. 18University of Iowa Stead Family 
Children's Hospital, Iowa City, USA. 19Perth Children's Hospital; Brain 
Tumour Research Programme, Telethon Kids Institute; Paediatrics, 
School of Medicine, University of Western Australia, Perth, Australia. 
20Rigshospitalet, Copenhagen, Denmark. 21Kanagawa Children’s 
Medical Center, Yokohama, Japan. 22Sydney Children’s Hospital, Sydney, 
Australia. 23Texas Children's Hospital, Houston, USA. 24Taipei Medical 
University Hospital, Taipei, Taiwan. 25University of Michigan, Michigan, 
USA. 26Children's National Hospital, Washington, D.C, USA. 27Arnold 
Palmer Hospital, Orlondo, USA. 28B.C. Children's Hospital, Vancouver, 
Canada. 29Children’s Hospital, London Health Sciences Centre, London, 
Canada. 30Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy. 
31Monash Children's Hospital, Clayton, Australia. Monash University, 
Clayton, Australia. The Hudson Institute of Medical Research, Clayton, 
Australia. 32Phoenix Children's Hospital, Phoenix, USA. 33IOP-GRAACC/
UNIFESP, Sao Paulo, Brazil. 34Hospital Infantil Universitario Niño Jesús, 
Madrid, Spain. 35Cliniques universitaires Saint-Luc, Bruxelle, Belgium. 
36Vall d'Hebron Children’s Hospital, Barcelona, Spain. 37Department of 
Oncology, University Children's Hospital, Zurich, Switzerland. 38Institut 
Bergonié, Bordeaux, France. 39Children's Minnesota, Minneapolis, 
USA. 40American University of Beirut Medical Center, Beirut, Lebanon. 
41Aga Khan University Hospital, Karachi, Pakistan. 42Nemour Alfred 
I duPont Hospital for Children, Wilmington, USA. 43Montreal Children's 
Hospital, Montréal, Canada. 44University of California, San Francisco, 
USA. 45Children's Health Care of Atlanta, Emory University School of 
Medicine, Atlanta, USA. 46Children’s Hospital Los Angeles, Los Angeles, 
USA. 47Gustave Roussy Cancer Center, Université Paris-Saclay, Villejuif, 
France. 48Lund University, Lund, Sweden. 49Karolinska University 
Hospital, Stockholm, Sweden. 50University of Minnesota Masonic 
Children's Hospital, Minneapolis, USA. 51Hygeia Hospital, Athènes, 
Greece. 52University of Paris, Paris, France

BACKGROUND: TRK fusions are detected in less than 3% of CNS tu-
mors. Given their rarity, there are limited data on the clinical course of these 
patients. METHODS: We contacted 166 oncology centers worldwide to re-
trieve data on patients with TRK fusion-driven CNS tumors. Data extracted 
included demographics, histopathology, NTRK gene fusion, treatment mo-
dalities and outcomes. Patients less than 18 years of age at diagnosis were 
included in this analysis. RESULTS: Seventy-three pediatric patients with 
TRK fusion-driven primary CNS tumors were identified. Median age at 
diagnosis was 2.4 years (range 0.0–17.8) and 60.2 % were male. NTRK2 
gene fusions were found in 37 patients (50.7%), NTRK1 and NTRK3 ab-
errations were detected in 19 (26.0%) and 17 (23.3%), respectively. Tumor 
types included 38 high-grade gliomas (HGG; 52.1%), 20 low-grade gliomas 
(LGG; 27.4%), 4 embryonal tumors (5.5%) and 11 others (15.1%).  Me-
dian follow-up was 46.5 months (range 3-226). During the course of their 
disease, a total of 62 (84.9%) patients underwent surgery with a treatment 
intent, 50 (68.5%) patients received chemotherapy, 35 (47.9%) patients 
received radiation therapy, while 34 (46.6%) patients received NTRK in-
hibitors (3 as first line treatment). Twenty-four (32.9%) had no progres-
sion including 9 LGG (45%) and 9 HGG (23.6%). At last follow-up, only 
one (5.6%-18 evaluable) patient with LGG died compared to 11 with 
HGG (35.5%-31 evaluable). For LGG the median progression-free survival 
(PFS) after the first line of treatment was 17 months (95% CI: 0.0-35.5) 

and median overall survival (OS) was not reached. For patients with HGG 
the median PFS was 30 months (95% CI: 11.9-48.1) and median OS was 
182 months (95% CI 20.2-343.8). CONCLUSIONS: We report the largest 
cohort of pediatric patients with TRK fusion-driven primary CNS tumors. 
These results will help us to better understand clinical evolution and com-
pare outcomes with ongoing clinical trials.

HGG-12. RAPID PTEFB-DEPENDENT TRANSCRIPTIONAL 
REORGANIZATION UNDERPINS THE GLIOMA ADAPTIVE 
RESPONSE TO RADIOTHERAPY
Faye Walker1, Lays Martin Sobral1, Etienne Danis1, Bridget Sanford1, 
Ilango Balakrishnan1, Dong Wang1, Angela Pierce1, Sana Karam1, 
Natalie Serkova1, Nicholas Foreman1, Sujatha Venkataraman1, 
Robin Dowell2, Rajeev Vibhakar1, Nathan Dahl1; 1University of Colorado, 
Aurora, CO, USA. 2University of Colorado, Boulder, CO, USA

BACKGROUND: Dynamic regulation of gene expression is fundamental 
for cellular adaptation to exogenous stressors. PTEFb-mediated promoter 
proximal pause-release of Pol II is a conserved regulatory mechanism for 
synchronous transcriptional induction best described in response to heat 
shock, but this pro-survival role has not been examined in the applied con-
text of cancer therapy. DESIGN/METHOD: In order to examine the dy-
namics of chromatin reorganization following radiotherapy, we performed 
a combination of ChIP-, ATAC-, and RNA-seq in model systems of diffuse 
intrinsic pontine glioma (DIPG) and other pediatric high-grade gliomas 
(pHGG) following IR exposure. We interrogated IR-induced gene expression 
in the presence or absence of PTEFb blockade, including both mechanistic 
and functional consequences of concurrent inhibition or genetic depletion. 
We utilized culture models with live cell imaging to assess the therapeutic 
synergy of PTEFb inhibition with IR, as well as the therapeutic index of this 
intervention relative to normal controls. Finally, we employed orthotopic 
models of pHGG treated with conformal radiotherapy and CNS-penetrant 
PTEFb inhibitors in order to assess tolerability and anti-tumor effect in 
vivo. RESULTS: Rapid genome-wide redistribution of active chromatin fea-
tures and PTEFb facilitates Pol II pause-release to drive nascent transcrip-
tional induction within hours of exposure to therapeutic ionizing radiation. 
Concurrent inhibition of PTEFb imparts a transcription elongation defect, 
abrogating canonical adaptive programs such as DNA damage repair and 
cell cycle regulation. This combination demonstrates a potent, synergistic 
therapeutic potential agnostic of glioma subtype, leading to a marked induc-
tion of tumor cell apoptosis and prolongation of xenograft survival. CON-
CLUSION: These studies reveal a central role for PTEFb underpinning the 
early adaptive response to radiotherapy, opening new avenues for combina-
torial treatment in these lethal malignancies. 

HGG-13. COMBINED CDK INHIBITION AND ARGININE-
DEPRIVATION AS TARGETED THERAPY FOR ARGININE-
AUXOTROPHIC GLIOBLASTOMA MULTIFORME CELLS
Christin Riess1,2, Katharina del Moral3, Adina Fiebig4, Philipp Kaps3, 
Charlotte Linke3, Burkhard Hinz5, Anne Rupprecht5, Markus Frank6, 
Tomas Fiedler4, Dirk Koczan7, Sascha Troschke-Meurer8, Holger N. Lode8, 
Nadja Engel9, Carl Friedrich Classen3, Claudia Maletzki10; 1Univ.-
Children's Hospital, Rostock, MV, Germany. 2University Medicine Clinic 
III, Rostock, MV, Germany. 3Univ.-Children's Hospital, Rostock, mv, 
Germany. 4Institute for Microbiology, Rostock, mv, Germany. 5Institute 
for Pharmacology, Rostock, mv, Germany. 6Medical Biology and Electron 
Microscopy Center, Rostock, mv, Germany. 7Inst.f. Immunology, Rostock, 
mv, Germany. 8Ped. Hematology and Oncology, Greifswald, mv, Germany. 
9Oral Surgery, Rostock, mv, Germany. 10University Medicine Clinic III, 
Rostock, mv, Germany

INTRODUCTION/BACKGROUND: Glioblastoma multiforme show 
constitutive activation of cyclin-dependent kinases (CDKs) or arginine 
auxotrophy. This renders tumor cells vulnerable towards arginine-depleting 
substances, such as arginine deiminase from Streptococcus pyogenes 
(SpyADI). Previously, we confirmed the susceptibility of patient-derived 
GBM cells towards administration of SpyADI as well as CDK inhibitors 
(CDKis). To improve effects, we applied a sequential (SEQ) CDKi/SpyADI 
approach to examine mechanistic insights and drug susceptibility. MATER-
IALS AND METHODS: Three arginine-auxotrophic patient-derived GBM 
lines with different molecular characteristics were cultured in 2D and 3D 
(spheres and glioma stem-like cells (GSC)) and effects of this combined 
CDKi/SpyADI approach were analyzed. This included viability staining via 
Calcein AM in 2D and 3D-Glo in 3D culture and cell death analysis via 
flow cytometry. Therapy-induced morphological changes were identified 
with transmission electron microscopy (TEM). Besides, 3D-invasiveness, 
cellular stress, and DNA damage responses were measured. RESULTS: All 
SEQ-CDKi/SpyADI combinations yielded synergistic antitumoral effects, 
characterized by impaired cell proliferation, invasiveness, and viability. Not-
ably, this SEQ-CDKi/SpyADI approach was most effective in 3D models. 
Mitochondrial impairment was demonstrated by increasing mitochondrial 


