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Reconciling the Contemporary Molecular
Diagnosis of Glioblastoma With Past Clinical
Trial Data
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Ahluwalia et al1 present a comprehensive and infor-
mative summary of current therapy for IDH wild-type
glioblastoma (GBM), for which the standard treatment
has been concurrent and adjuvant temozolomide since
2005.2 With our growing understanding of the mo-
lecular heterogeneity of this disease, there is increased
uncertainty regarding the efficacy of standard GBM
therapies, as those tumors are currently conceptual-
ized. The CATNON trial3 first surprised the neuro-
oncology community by supporting the efficacy of
only adjuvant rather than concurrent temozolomide in
patients with IDH1- or IDH2-mutant grade 3 astrocy-
toma. Now, a post hoc analysis by Tesileanu et al4

suggests that temozolomide may not be effective in
grade 3 astrocytomas that meet WHO 2021 molecular
criteria for GBM (ie, IDH wild-type with telomerase
reverse transcriptase promoter mutations and/or EGFR
amplification and/or combined gain of chromosome 7
and loss of chromosome 10), regardless of MGMT
promoter methylation status. So how should we treat
gliomas that only meet molecular, not morphologic,
criteria for IDH wild-type GBM?

Of note, many GBMs in the pivotal EORTC/NCIC trial
published in 20052 may not bear much similarity to
what is called a GBM today. In 2000, both microvas-
cular proliferation and necrosis were required to up-
grade an anaplastic astrocytoma to a GBM. In 2007,
this became an either/or requirement. IDH mutation
status was incorporated in 2016, although an IDH-
mutant astrocytoma could still be called a GBM if it
had necrosis and/or microvascular proliferation. As of
2021, IDH wild-type GBM and grade 4 IDH-mutant
astrocytoma are completely separate entities. As
mentioned above, the former can be reached by his-
tologic or molecular criteria while the latter can be either
by histologic features or homozygous loss of the cell
cycle checkpoint gene CDKN2A. None of that was in
effect back in 2005, so the exact composition of that
EORTC/NCIC cohort is unclear.

In addition to ambiguous cohort compositions, there is
also the matter of MGMT promoter methylation. In the

EORTC/NCIC trial, patients whose GBMs had MGMT
promotermethylation experienced longer overall survival
when treated with temozolomide,5 a finding confirmed
by subsequent NOA-08 and Nordic trials.6,7 However,
the importance of MGMT promoter methylation may
depend on the subtype of GBM. As defined by genomic
DNAmethylation profiling patterns, there are three GBM
subtypes: RTKI (usually with PDGFRA activation), RTKII
(mostly classical EGFR activation), and MES (mesen-
chymal, with other drivers like somatic NF1 inactivation).
Such subtype analyses within the NOA-08 study sug-
gested that MGMT methylation only predicted better
response to temozolomide in the RTKII and MES sub-
types, not in the RTKI subtype.8 Furthermore, a given
GBM may actually contain more than one subtype,
perhaps even subclonal variations in MGMT promoter
methylation.9

Given the substantial advances in our understanding
of the molecular biology of gliomas, including GBM,
our approach to clinical trials needs to change. First,
tissues from completed and ongoing trials need as
muchmultidimensional profiling as possible, including
next-generation sequencing, genomic copy number
profiling, and genomic methylation profiling. Such
retrospective analyses can shed valuable insight as to
how homogeneous a particular tumor cohort really is
and whether subsets exist that respond better or worse
to a given regimen. Finally, it should be an upfront
requirement that all trials in development not only
clearly identify specific molecular inclusion criteria but
also provide for thorough characterization of each
tumor, not just the bare minimum needed for the
current 2021 WHO scheme. That should include ro-
bust preservation of specimens in such a manner that
assays likely to grow in clinical relevance, including
single cell sequencing and proteomics, can be done if
needed in the future. These steps would greatly en-
hance the value of our clinical trials and move us
further toward the goal of robust evidence-based
personalized medicine.
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