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BACKGROUND: Adamantinomatous craniopharyngioma (ACP) is a
devastating skull-base tumor believed to derive from epithelial remnants of the
primordial craniopharyngeal duct (Rathke’s pouch), which gives rise to the an-
terior pituitary gland. ACP lacks medical antitumor therapies. Current standard
therapy with surgery and radiation is associated with poor quality of life. Clin-
ical and preclinical data indicate that IL-6 blockade may contribute to ACP tumor
control. METHODS: Children aged 2-21 years with newly diagnosed or previ-
ously treated ACP with measurable disease are eligible for the Phase O/feasibility
single-institution clinical trial (NCT03970226) of intravenous (IV) tocilizumab at
Children’s Hospital Colorado. The phase I stratum involves IV tocilizumab prior to
a standard-of-care surgical resection. The feasibility portion of the trial involves IV
tocilizumab every two weeks for up to 13 28-day cycles. Tocilizumab is adminis-
tered at the established weight-based pediatric dosage of 8 mg/kg for patients who
weigh >30kg or 12 mg/kg for patients who weigh <30kg. RESULTS: To date, three
patients have been enrolled on the Phase 0 component of the trial. These patients
demonstrated clinically relevant levels of tocilizumab (> 4pg/mL) in serum, cyst
fluid, and/or tumor tissue, compared to undetectable levels in control samples. Two
patients (1 male and 1 female; median age 10.5 years) have enrolled on the feasi-
bility stratum; one patient had best response of minor response but met definition
of progressive disease at cycle 11. One patient with extensive disease required dose
reduction for myelosuppression. CONCLUSION: Systemic delivery of tocilizumab
at the established pediatric dosage is promising for treatment of ACP based on
preclinical work and its demonstrated penetration into cystic and solid portions of
ACP tumors. The therapy to date has been well tolerated overall. Further study is
planned through a CONNECT consortium international Phase II trial.
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Diffuse intrinsic pontine gliomas (DIPG) are heterogeneous, highly aggressive,
accounting for ~10% of all childhood central nervous system tumors that are
poorly understood. The heterogeneity of the cell populations could contribute to
major variability in tumor growth and chemoresistance followed by inadequate
treatment responses. Approximately 80% of DIPG patients harbor mutations
on lysine-27 of histone-3 (H3K27M), which forms heterotypic nucleosomes
with normal, acetylated-H3K27 (H3K27ac), and colocalizes with bromodomain
proteins to sites of active transcription. p300 (or EP300) bromodomain has re-
cently been exploited as a potential therapeutic target in other cancer, with a
small molecule inhibitor showing antiproliferative activity. Bromodomain inhibi-
tors (BrDi) have been suggested as a potential therapeutic target for DIPG too
which showed antiproliferative activity in vitro. We therefore hypothesize that
300 bromodomain inhibition is a potential therapeutic strategy that must be
urgently explored in DIPG. p300 is a multi-domain enhancer protein, expressed
in 80% of gliomas, responsible for H3K27ac mark and localizes to sites of
H3K27ac enrichment, where it serves as an essential binding partner of histones
to various transcription factors. p300 interacts with BMI-1, a polycomb repres-
sive complex 1 (PRC1) group of transcription factor, through an intermediate
protein NANOG, which promotes cell proliferation in head-neck squamous cell
carcinoma. However, immunohistochemical study demonstrated that there is no
NANOG expression found in DIPG patient samples. Therefore, we propose that
300 and BMI-1 interact with each other directly or through an intermediate
molecule, essential for tumor growth and thus can be considered as a possible
therapeutic target for DIPG. The overall outcome of this research will reveal the
unexplored mechanisms of DIPG cell proliferation to overcome chemoresistance
in sick children and develop drug/combination against this deadly malignancy,
which can be used for future clinical trials.
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BACKGROUND: Diffuse intrinsic pontine glioma (DIPG) is an aggressive
paediatric brainstem tumour. There are no effective treatments and median
survival is 11.2 months, therefore maintaining quality of life (QOL) is a pri-
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ority for many families. Bevacizumab, an anti-VEGF IgG antibody, has the
potential to improve QOL and survival in DIPG, but has never been evalu-
ated systematically. AIM: To collate the evidence and assess the role of this
drug, in the treatment of DIPG. METHODS: MEDLINE, EMBASE, Scopus
and Web of Science were searched for relevant studies using terms devel-
oped from PICO criteria, including alternatives for Bevacizumab and DIPG.
One reviewer screened titles and abstracts, then two reviewers screened
full texts. Data were extracted into tables and study quality assessed using
MINORS and JBI tools. RESULTS: Searching revealed 1,001 papers; after
deduplication 851 remained. After screening of titles and abstracts, 28 full
texts were screened, resulting in the inclusion of 11 studies. All studies evalu-
ated more than one outcome. Four studies reported a median overall survival
longer than historical data, however, two determined no significant impact.
Five studies reported a radiological response in a proportion of participants
and two reported no response. Three studies evaluating clinical response,
reported improvement in a proportion of patients. Three studies evaluating
QOL reported stability or improvement. Four studies evaluating steroid use
reported reductions in the proportion of patients receiving steroids. In the
treatment of radiation necrosis, Bevacizumab led to clinical improvement
in 6/12 patients in 2 studies and permitted a reduction in steroid use in the
majority of patients. CONCLUSION: Insufficient evidence means the role
of Bevacizumab in the treatment of DIPG is unclear. However, Bevacizumab
may be beneficial to some patients. The review highlights the need for fur-
ther research in this area, particularly randomised controlled trials. More
effective therapies are desperately needed.
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Diffuse intrinsic pontine glioma (DIPG) is an incurable brainstem ma-
lignancy in children. Little progress has been made in treating this deadly
disease due to its inoperable location and treatments aimed at targets defined
in adult gliomas. Currently there are no targeted therapies that significantly
improve overall survival in patients with this disease. To this end, we are
developing a metabolic profile for this disease by integrating metabolomics
and gene expression data from cell lines derived from DIPG patient tumors.
Our long-term goal is to significantly improve the overall survival of children
with DIPG by identifying novel therapeutic targets. Central to this goal is
our investigation into dysregulated purine metabolism in these tumors. We’ve
integrated gene expression and metabolomic datasets for DIPG cells and iden-
tified a potential therapeutic target in the de novo purine biosynthesis (DNPB)
pathway. Genetic knockout experiments confirmed that DIPG cells require
the last enzyme in the DNPB pathway, ATIC, for survival. Furthermore, we
have identified a compound that disrupts ATIC homo-dimerization, which is
required for ATIC catalytic activity. Our preliminary data demonstrates this
compound may offer clinical benefits over traditional antifolates that target
this same pathway; however, the mechanism leading to selective cytotoxicity
was unclear. Antifolates such as methotrexate competitively inhibit folate
binding sites in multiple enzymes within this pathway; however, there are
known mechanisms of resistance to these drugs. We show that the ATIC di-
merization inhibitor differs from the antifolates by disrupting a multi-enzyme
complex known as the purinosome, which requires intact, functional ATIC for
assembly. Furthermore, targeting ATIC through genetic and pharmacological
inhibition in vivo has extended survival in our PDX mouse model of DIPG.
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BACKGROUND: The purposes of this trial were to evaluate the feasi-
bility, response, PFS/OS of a randomized study comparing two different
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