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What to do when there is no standard of care:
A brief review of treatment options for

glioblastoma in children

In this issue of Journal of Neuroscience in Rural Practice,
Jain et al. show us the tragic case of a 5-year-old girl
with a glioblastoma that recurred with leptomeningeal
dissemination 8 months after resection and adjuvant
radiation and chemotherapy.!! She died 6 weeks later.
We would like to take this opportunity to discuss the
recent advances in the treatment of glioblastoma in the
pediatric population.

High grade gliomas, including glioblastomas, remain
one of the great clinical enigmas in the practice of
neuro-oncology. While we have learned a great deal
over the past several decades, their prognosis remains
dismal. The standard of care in adults is maximal safe
surgical resection, followed by concurrent local radiation
and the alkylating agent temozolomide, based on the
landmark study of Stupp et al.”! Temozolomide was
not beneficial in the pediatric population however,
producing no survival advantage over a nitrosourea
based chemotherapy regimen from the 1980’s in the
phase II prospective Children’s Oncology Group trial
ACNS0126 of concurrent temozolomide with radiation
therapy, followed by temozolomide.® The reason behind
the negative outcome in this regimen was speculated
to be to be due to differences in molecular between
adult and pediatric glioblastomas. While the majority
of adult glioblastomas harbor mutations in PTEN and
overexpress EGFR, most children’s tumors do not,™
suggesting that glioblastoma is a quite different entity
in children compared to their adult counterparts.

While many molecular differences have been noted
in pathologic studies between childhood and adult
glioblastomas, only one has been shown to correlate
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strongly with outcome - MGMT overexpression. An
overexpression of °O-methylguanine-methyltransferase
has been shown to directly correlate with response to
alkylating agents, including temozolomide, in both
children and adults.”! Subgroup analysis of the large
prospective trial CCG-945 found that children with
MGMT overexpressing gliomas had a 5-year progression
free survival of 42.1%, compared to only 8.3% in the
children without MGMT overexpression. Unfortunately,
only 11% of the malignant pediatric gliomas in this
trial overexpressed MGMT.I) While temozolomide
did not benefit the overall pediatric malignant glioma
population, it may be very helpful for the minority of
children with MGMT overexpressing tumors.

The current Children’s Oncology Group trial ACNS0822
for glioblastoma in children is testing a number of
radiosensitizing agents in the concurrent setting, and
will then “pick the winner’ to be compared to radiation
and concurrent temozolomide in a phase III trial. This
trial will test 2 promising agents in the concurrent setting:
Vorinostat, a histone deacetylase inhibitor that has been
shown to modulate radiation response in a pre-clinical
study!” and bevacizumab, a VEGF inhibitor that has
been shown to be safe when given with radiation and
to have efficacy in many tumor types in children.® COG
ACNS0822 is expected to establish a standard of care by
comparing the best adjuvant chemotherapy regimens
head to head.

Once a child has progressed or recurred after an initial
multimodality therapy, as the patient presented here
did, there is, again, no standard therapy. There are
several novel agents and strategies currently being
tested in children. Innovative strategies being tested or
in preparation are integrin inhibition with celingitide
(recently closed children’s oncology group trial),
immunotherapy with a dendritic cell vaccine,® and
novel anti-angiogenic agents to block the actions of VEGF
(pediatric brain tumor consortium trial 020). While these
3 methods have not yet proceeded to phase Il trials, each
is being tested systematically with promising pre-clinical
and safety data.
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While much progress has been made in understanding
the molecular characteristics of glioblastoma, in
both children and adults, this knowledge has not yet
translated to success in the clinic. Even in adults, where
the standard of care for glioblastoma in the upfront
setting is firmly in place, there is no standard for recurrent
or disseminated disease. In children, however, there is
no established standard of care in either the upfront or
recurrent / disseminated setting. Without patient entry
into prospective clinical trials, these standards will never
be established, and we will continue to experience the
frustration that we feel today when presented with a
patient like this. Therefore, we recommend that when
a practitioner encounters a difficult and rare case such
as this one, consultation with or referral to an academic
center with a multimodality specialty team be made. In
many cases, there will be clinical trials both in the newly
diagnosed and recurrent or progressive setting available
that can offer both hope to the patient and family and
progress in our fight against devastating diseases.
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