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ABSTRACT

Background. Patients with a newly diagnosed glioblastoma
multiforme (GBM) have a high risk of recurrent disease with
a dismal outcome despite intensive treatment of sequential
surgery and chemoradiotherapy with temozolomide (TMZ),
followed by TMZ as a single agent. Bevacizumab (BV) may
increase response rates to chemotherapy in the recurrent
treatment setting of GBM. We hypothesized that a neo-
adjuvant treatment strategy forpatientswithnewlydiagnosed
GBM using chemoradiotherapy plus BV would improve
resectability and thus survival. We performed a phase II trial
of the treatment strategy of BV plus chemoradiation to
determine the safety of this combination in patients who had
already undergone primary surgery for their GBM.
Methods. After a biopsy (6 patients) or a resection (13
patients) of a newly diagnosed GBM, 19 patients received
radiotherapy (30 fractions of 2 Gy) in combinationwith daily
TMZ 75 mg/m2 and BV 10 mg/kg on days 1, 14, and 28,
followedby6monthlycyclesof TMZ150–200mg/m2ondays
1–5.
Results. Theoverall response ratewas 26%.Threepatients had
a complete response after resection, and in two patients,
a complete response after resection followed by chemo-
radiation plus BV was seen. No grade 3–4 toxicities were
observed during combination treatment. The median
progression-free survival was 9.6 months (95% confidence
interval [CI]: 4.3–14.4 months). The median overall survival
was16months (95%CI:8.1–26.3months), similar toamatched
control group that received standardchemoradiotherapy from
our institution.
Conclusion. Combination of bevacizumab with radiotherapy
andTMZ is safeand feasible inpatientswithnewlydiagnosed
GBM, but because of low response rates, this treatment
strategydoesnot favoraneoadjuvantapproach.TheOncologist
2015;20:107–108

DISCUSSION

We hypothesized that neoadjuvant treatment strategies for
patientswithanewlydiagnosedGBMusingchemoradiotherapy
plus bevacizumab may improve resectability and thus survival.
However, neoadjuvant treatment is rarely applied for these
patients because the most effective way to reduce intracranial
pressure is still surgery. Tumor volume itself and the marked
brain edema associated with GBM are responsible for elevated
intracranial pressure with associated morbidity and mortality.
Becauseof the riskofdeath through cerebral herniationand the
fast growth of the tumor, most GBM patients are currently
operated on within 1 or 2 weeks after initial diagnosis.

We hypothesized that BV treatment results in immediate
and significant reduction of cerebral edema in patients with
GBM and may provide the opportunity to postpone surgical
resectionwhile reducingtumorvolumethroughaneoadjuvant
strategy, eventually resulting in improved locoregional tumor
control and improved survival.

The outcome of patients with GBM may benefit from this
strategywithamoreradicalprimaryresectionthatwillultimately
reduce the chance of residual disease.Tumor recurrence occurs
in 90%–95% close to the resection margin. This is attributed to
the findings of increased tumor cell density along the margin,
witha sharpdropnotedas thedistance fromtheresection cavity
increases. Inviewofthishighlocoregionaltumorrecurrencerate,
it is worth increasing surgical efficiency to improve locoregional
control. Neoadjuvant strategies have been successful at
improving margin-free tumor resections and local control in
patients with other solid tumors.

Because the addition of bevacizumab to treatment in the
recurrent GBM setting leads to an immediate and significant
reduction of cerebral edema and tissue hypoxia and nor-
malization of the tumor vasculature, we hypothesized that
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neoadjuvant BV in combination with chemoradiation would
improve the surgical outcome of GBM.

Because of the goal of our feasibility trial, BV admin-
istrations were not continued during adjuvant temozolomide
cycles.

Analysis of toxicitydata fromour small groupof 19patients
did not reveal any grade 3–4 toxicity during the experimental
treatment phase of BV in combination with chemoradiother-
apy (Table 1). The experimental treatment was well tolerated
and was not complicated by known BV-related side effects,
In comparison with the standard treatment for GBM in the

European Organization for Research and Treatment of Cancer
andNational Cancer InstituteofCanada (EORTC-NCIC) trial,we
found slightly more grade 1–2 side effects but no grade 3–4
sideeffects.Patientcharacteristics inourstudyarecomparable
to the standard patient characteristics in daily practice and, for
example, in the EORTC-NCIC trial. Our findings indicate that
limitingtheadditionofBVto theconcomitant treatmentphase
only is safeand feasible, butbecauseof lowresponse rates,this
treatment strategy does not favor a neoadjuvant approach.

Author disclosures available online.

Table 1. Treatment-related toxicity in all 19 patients treated with chemoradiotherapy combined with bevacizumab and

adjuvant temozolomide

Toxicities

RT-TMZ-BV, n (%) TMZ, n (%)

Grades 1–2 Grades 3–4 Grades 1–2 Grades 3–4

Nonhematological

Fatigue 11 (58) — 10 (53) 3 (16)

Depression 1 (5) — 2 (11) 1 (5)

Hypertension — — 1 (5) —

Anorexia 5 (26) — 8 (42) —

Taste alteration 1 (5) — 5 (26) —

Weight loss 1 (5) — 1 (5) —

Nausea 6 (32) — 8 (42) —

Vomiting 2 (11) — — —

Pyrosis 1 (5) — 1 (5) —

Allergy — — 1 (5) —

Wound infection 2 (11) — 1 (5)

Memory
impairment

— — 4 (21) —

Dizziness — — 1 (5) —

Fever — — 1 (5) —

Hematological

Anemia — — 1 (5) —

Leucopenia 5 (26) — 6 (32) —

Thrombocytopenia 4 (21) — 12 (63) —

Abbreviations:—, no data; BV, bevacizumab; RT, radiotherapy; TMZ, temozolomide.
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