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Bevacizumab treatment of symptomatic
pseudoprogression after boron neutron
capture therapy for recurrent malignant
gliomas. Report of 2 cases
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Toshihiro Kumabe, Toshihiko Kuroiwa, and Koji Ono
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Background. Bevacizumab, an anti-vascular endotheli-
al growth factor antibody, has been used for the treat-
ment of radiation necrosis. Thus far, however, there
has been no definitive report on its use for the treatment
of symptomatic pseudoprogression. Here we report 2
cases of successful treatment with bevacizumab for
symptomatic pseudoprogression after boron neutron
capture therapy (BNCT) was applied for recurrent ma-
lignant gliomas.

Methods. Two recurrent malignant gliomas received
BNCT. Both cases were treated with intravenous admin-
istration of bevacizumab at the deterioration that
seemed to be symptomatic pseudoprogression.

Results. The first case was recurrent glioblastoma multi-
forme and the second was recurrent anaplastic oligoas-
trocytoma. Both cases recurred after standard
chemoradiotherapy and were referred to our institute
for BNCT, which is tumor-selective particle radiation.
Just prior to neutron irradiation, PET with an amino
acid tracer was applied in each case to confirm tumor re-
currence. Both cases showed deterioration in symptoms,
as well as on MRI, at intervals of 4 months and 2
months, respectively, after BNCT. For the first case, a
second PET was applied in order to confirm no increase
in tracer uptake. We diagnosed both cases as sympto-
matic pseudoprogression and started the intravenous ad-
ministration of 5 mg/kg bevacizumab biweekly with 6
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cycles. Both cases responded well to this, showing
rapid and dramatic improvement in neurcimaging and
clinical symptoms. No tumor progression was observed
8 months after BNCT.

Conclusions. Bevacizumab showed marked effects on
symptomatic pseudoprogression after BNCT. BNCT
combined with bevacizumab may prolong the survival
of patients with recurrent malignant gliomas.

Keywords: bevacizumab, boron neutron capture
therapy, malignant gliomas, pseudoprogression.

ith the advent of temozolomide (TMZ), con-

i 2/ comitant chemoradiation and maintenance
chemotherapy with TMZ have become the
worldwide standard treatment for malignant gliomas
(MGs), especially glioblastoma multiforme (GBM).! In
GBM treatments, pseudoprogression (psPD) can be
encountered with a relatively high frequency,
especially in O°>-DNA methylguanine- methyltransferase
(MGMT)} promoter methy]ated cases,” and intensive
treatment might be the primary factor in psPD, as
Brandsma et al reported.” Boron neutron capture
therapy (BNCT) is biochemically targeted radiation
based on the nuclear capture and fission reactions that
occur when nonradioactive boron-10, which is a constit-
uent of natural elemental boron, is irradiated with low-
energy thermal neutrons to yield high linear energy
transfer alpha particles and recoiling lithium-7 nuclei.
Because these particles are released within a very short
range, such as 9 pm, the cytotoxic effects are confined
within boron-10-containing cells.* Boron-10-contain-
ing compounds can be accumulated selectively into
tumor cells by several mechanisms. For example,
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