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Bevacizumab for glioblastoma

Molecular Correlates of Long-Term Response to Bevacizumab in Glioblastoma
First-in-human phase 1 study of KHK2455 monotherapy and in combination with
mogamulizumab in patients with advanced solid tumors
Efficacy and safety of combining re-irradiation with bevacizumab compared to bevacizumab
alone in the management of recurrent high-grade gliomas: a meta-analysis and systematic
review
Multimodal nanoparticles co-delivering bevacizumab and dichloroacetate for dual targeting of
neoangiogenesis and hyperglycolysis in glioblastoma treatment
Comparative safety analysis of bevacizumab and alkylating agent in glioblastoma management
- What have we learned recently?
Spinal cord metastasis in a long-term survivor of primary malignant glioblastoma: A case report
Hemorrhagic and ischemic risks of anti-VEGF therapies in glioblastoma
Treatment mechanism and research progress of bevacizumab for glioblastoma

Over the past decade, further advances have been achieved in various disciplines, most prominently
including antiangiogenic treatment with bevacizumab. Still, whether these therapeutic innovations
have translated to the general population remains unclear.

Patients with glioblastoma multiforme (GBM) that are cancer stem cell positive (GSC [+]) essentially
cannot benefit from antiangiogenic therapy. In a study, the potential anti-angiogenic and anti-invasive
effects of Olea europaea (olive) leaf extract (OLE) were tested using GSC (+) tumours. OLE (2mg/mL)
caused a significant reduction in tumour weight, vascularisation, invasiveness and migration
(p=0.0001, p<0.001, p=0.004; respectively) that was associated with reducing the expression of
VEGFA, MMP-2 and MMP-9. This effect was synergistically increased in combination with bevacizumab.
Therefore, current findings may contribute to research on drugs that inhibit the invasiveness of GBM
1).

Results indicate that the local intracerebral microinfusion of antiangiogenic compounds is an effective
way to overcome the logistical problems of inhibiting glioma-induced angiogenesis 2).

Angiopoietin 1/ angiopoietin 2 balance has prognostic value in patients with primary glioblastomas
(GBMs). This findings support the need for further studies of the feasibility of antiangiogenic therapy
in primary GBMs, with a special focus on the normalization of tumor vasculature 3).

A study was designed to define the malignant glioma cases most suitable for antiangiogenic therapy
and to demonstrate the efficacy of anti-angiogenic therapy using soluble-form Flt1 (sFlt1) gene
delivery in mice. In human malignant glioma samples (39 glioblastomas, 21 anaplastic astrocytomas
and 4 anaplastic oligoastrocytomas), protein expression of VEGF, and its specific natural inhibitor,
sFlt1, as well as vessel architecture were assessed. Among these variables, VEGF >1000 ng/ml,
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VEGF/sFlt1 ratio >1, vessel density >30, and vessel area >7% were prognostic factors for malignant
gliomas. VEGF/sFlt1 ratio >1 was the most powerful prognostic marker for survival in multivariate
analysis. The sFlt1 gene was also successfully introduced into U87 glioma cells in vitro, resulting in
31% tumor growth inhibition in vivo. sFlt1-transfected tumor demonstrated high sFlt-1 expression
along with diminished vessel density and area compared with the control tumor. In transfected tumor,
VEGF expression was decreased in the viable area, but still high in the hypoxic area. sFlt1 and VEGF
expression was re-evaluated in vitro using glioma cells under normoxic and hypoxic conditions. For
sFlt1-transfected cells, VEGF expression was upregulated, but sFlt1 expression was downregulated,
resulting in an increase of VEGF/sFlt1 ratio in hypoxic conditions.

Malignant gliomas with a high VEGF/sFlt1 ratio and large vessel area are good candidates for anti-
angiogenic therapy. Soluble Flt1 gene delivery was demonstrated to inhibit glioma growth, but this
was limited in hypoxic areas 4).

Currently, standard therapy incorporating surgery, cranial irradiation, and temozolomide
chemotherapy is uniformly applied for all patients. With this approach, median survival remains
unacceptably poor including fewer than 10% of patients surviving 5 years after diagnosis. Salvage
therapies are ineffective with PFS-6 rates under 10% for non-bevacizumab regimens and 40% for
bevacizumab. Furthermore, all patients ultimately progress on bevacizumab, and then typically die
from rapidly progressive tumor. Innovative treatment strategies directed to distinct patient subsets
defined by specific genetic and gene expression analyses represent an attractive therapeutic
paradigm shift for this highly challenging complex tumor, offering promise to ultimately improve
outcome 5).

Despite the rapid incorporation of the current standard treatment in clinical practice and the thereby
achieved modest survival gain at the population-level, prevailing pattern of care (POC)needs to be
reconsidered and standardized, especially for elderly glioblastoma patients who bear a large disease
burden and carry the worst prognosis. Future POC studies are urgently needed and would benefit
from the systematic inclusion of quality-of-life data and molecular tumor markers, so that this
information could be captured in population-based cancer registries 6).

Indications

Bevacizumab for glioblastoma recurrence

see Bevacizumab for glioblastoma recurrence.

Bevacizumab for newly diagnosed glioblastoma

see Bevacizumab for newly diagnosed glioblastoma
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