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Bevacizumab and Glioblastomas, a Single-Centre Experience:
How Disease History and Characteristics
May Affect Clinical Outcome
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Abstract. Background: In 2009,
monoclonal antibody to vascular endothelial growth factor,
received accelerated approval by the United States Food and
Drug Administration for the treatment of glioblastoma,
based on its high response rate (RR) and 6-month
progression-free survival (PFS-6).
progression and overall survival (OS) were disappointing.
Since 2008 have been data collected evaluating the safety
and efficacy of bevacizumab in patients with relapsed

bevacizumab, a

However, time to

malignant gliomas. Patients and Methods: This is a
retrospective review of adult patients with recurrent
malignant gliomas treated with bevacizumab at a dose of 10
mglkg every 14 days; some patients were also treated with
irinotecan at a dose of 125 mg/m2 every 14 days. Patients
were evaluated for side-effects and clinical outcomes of
response, progression and survival. Results: Ten patients
received bevacizumab and nine patients received the
combination with irinotecan. Both single-agent bevacizumab
and combination treatment were well-tolerated. RR was of
28% with no complete responses, PFS-6 was 20% and OS
was 4.5 months (95% confidence interval: 3.07-5.98
months). Conclusion: Although well-tolerated, the efficacy
of bevacizumab was somewhat disappointing, possibly due
to the high rate of secondary high-grade gliomas in the
studied patient cohort and the late use of bevacizumab in
the course of the disease.

Standard treatment of glioblastoma (GBM) is currently
based on the sequence of surgery, adjuvant radiotherapy
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with concomitant temozolomide followed by adjuvant
temozolomide for 6 months (1). The five-year follow-up of
data from the phase III trial published by Stupp et al. in
2005 showed that 5-10% of patients treated with
temozolomide are long-term survivors (2). Nevertheless, for
the majority of patients who relapse there is no widely
accepted standard treatment. GBM is one of the most
highly vascular carcinomas and targeting angiogenesis is a
rational approach to therapy. In the United States,
bevacizumab, an anti-vascular endothelial growth factor
antibody, has been approved for the treatment of relapsed
malignant gliomas since May 2009 on the basis of very
promising phase II data in the recurrent setting. Kreisl et
al. treated 45 heavily pre-treated GBM patients with
bevacizumab at a dose of 10 mg/m2 (3). The Mcdonald’s
response rate (RR) was 35% (calculated from on magnetic
resonance imaging scans), reaching 71% when Levin’s
criteria were used (subjective assessment of the patient),
with a 6-month progression-free survival (PFS-6) of 29%.
In the same study, 19 patients progressing during
bevacizumab were treated with the addition of irinotecan
without any significant further benefit. Bevacizumab
monotherapy appeared to be a well-tolerated treatment
without significant toxicity (3). In another phase II study
published by Friedman et al., 167 patients were randomised
to receive bevacizumab alone or bevacizumab and
irinotecan. RR was of 28.2% and 37.8% with a PFS-6 of
42.6% and 50.3%, respectively; these differences were not
statistically significant (4). In that study, the survival curves
were similar suggesting the lack of benefit when adding
irinotecan to bevacizumab. On the basis of these
encouraging preliminary efficacy and safety data, relapsed
GBM patients have been treated with bevacizumab in the
host institute (Istituto Oncologico Veneto, Padova, Italy)
since May 2008. The present study retrospectively reports
on the experience of the host institute using this agent in
patients with recurrent malignant glioma.
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Patients and Methods

Pre-treated adult patients with temozolomide refractory and
progressive high-grade malignant gliomas, not eligible for further
surgery and/or radiotherapy, were treated with bevacizumab.
Depending on ECOG performance status and number of prior
chemotherapy regimens, a combination of bevacizumab plus
irinotecan was used in a subset of patients. Patients with prior
low-grade gliomas who evolved to high grade were also
evaluated. The only factors leading to exclusion from treatment
were uncontrolled hypertension, active infections and non-healing
wounds.

Bevacizumab was infused intravenously for 90 minutes at a dose
of 10 mg/kg of body weight with or without irinotecan at a dose
of 125 mg/m? of body surface, every 14 days. The duration of each
cycle was 28 days. Patients treated earlier in this series who were
on enzyme-inducing antiepileptic drugs were not treated with
higher dose of irinotecan because they were heavily pre-treated
with prior chemotherapy and because the merging data about the
lack of benefit when adding irinotecan to bevacizumab in patients
with bevacizumab refractory disease (3), patients treated later on
in the series received bevacizumab alone. Standard premedication
with antiemetic and antiallergic prophylaxis with 3 mg granisetron,
20 mg dexamethasone and 8 mg chlorpheniramine maleate was
also administered. If no bevacizumab-induced allergic reaction was
detected, the time of infusion was shortened to 60 and then to
30 minutes. Haematological toxicity in asymptomatic patients was
evaluated the day before the administration of the subsequent
chemotherapy cycle.

Disease evaluation was assessed within 3 weeks before the
beginning of treatment and then every two months or four
bevacizumab administrations. Toxicity was assessed prior to each
cycle and treatment was continued until disease progression or
unacceptable toxicity. Since the present study was a single
institutional study, follow-up of patients was regular and well-
controlled except for one patient who was lost to follow-up and was
excluded from the final analysis. Macdonald’s criteria were used to
evaluate response and MRI images with FLAIR contrast were used
in some cases to exclude infiltrative and non contrast-enhancing
disease progression. PFS and overall survival (OS) were calculated
from the start of therapy with bevacizumab until progressive disease
or death. The Kaplan-Meier method was used to estimate the
survival curves. Data analyses were performed using the SPSS 15
(SPSS Inc. Chicago, IL, USA).

Results

Patient characteristics. From May 2008 to May 2010, 20
consecutive patients were enrolled. As mentioned earlier, one
patient was lost to follow-up and was not included in the
series. Concomitant illnesses were not significant. Eleven
patients had undergone surgery for a second time; six
patients had second- and third-line chemotherapy (mostly
fotemustine and temodal plus cisplatin); five patients had
carmustine wafers (Gliade1®; Eisai Inc.,Woodcliff Lake, NJ,
USA) implanted during first or second surgery; eight patients
had glioblastoma as the evolution of a low-grade glioma;
nine patients received concomitant irinotecan.
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Table 1. Overall toxicity during all treatment courses by type and grade.

Type Grade 1-2 Grade 3-4
n=19 n=19

Granulocytopenia 2% -
Anaemia 2% -
Thrombocytopenia 2% -
Anorexia 2 -
Nausea 1 -
Constipation 2 -
Diarrhoea 1* -
Somnolence 1 -
Fatigue 3 -
Infection - 1#
Hypertension 2 -
Proteinuria 1 -

*All pateints receiving CPT11; #patient receiving bevacizumab alone.

Overall toxicity. All 19 patients where evaluable for toxicity. A
total of 113 cycles were administered, with a median of 4
(range: 2-16) cycles for each patient. Toxicity (Table I) was
mild, mostly haematological in patients receiving the
combination of bevacizumab and irinotecan. One patient had
osteomyelitis of the right tibia of uncertain origin and treatment
was suspended after the first administration of bevacizumab.

Objective responses and survival. A total of 18 out of 19
patients were evaluable for response. Five patients (28%) had
a partial response, 6 patients had stable disease (33%) and 7
had disease progression. The disease control rate was of 61%.

At the time of the analysis, 5 out of the 18 evaluable
patients had progressed and 11 had died. Median time to
progression was 3 months (95% confidence interval: 1.8-4.1
months), PFS-6 was of 20% and OS was 4.5 months (95%
confidence interval: 3.07-5.98 months).

Discussion

The publication of preliminary data of bevacizumab in
patients with recurrent GBM was received with great
enthusiasm among neuro-oncologists. In single arm, non-
randomised studies, treatment has been associated with an
RR of 25-57% and a PFS-6 of 30-50% in patients with
relapsed GBM, which is an improvement in comparison to
the palliative chemotherapy available (Table II).

Similar to other studies, the present study was interested in
assessing the use of bevacizumab in recurrent malignant glioma.
Despite its retrospective design, the present study had the
advantage of close and uniform follow-up in the majority of
patients. The study confirmed the very good toxicity profile of
bevacizumab as shown in Table I. However, compared to
previous reports, less encouraging efficacy results were
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Figure 1. MRI of a patient with bevacizumab-induced ‘pseudo response’, before (above) and after (below) bevacizumab: T;-weighted gadolinium-
enhanced (left two columns) and FLAIR (right two columns) images showing disease progressing (arrows) in the brain stem and temporal lobe.

Table I1. Comparison of the results from the present study with those from published phase II studies.

Study Treatment Number of RR Median PFS PFS-6 oS
patients (%) (months) (%) (months)
Kriesl et al. (3) Bevacizumab 48 (all GBM) 35 3.7 29 72
Friedman et al. (4) Bevacizumab 82 (all GBM) 28 NA 42.6 9.2
Raizer et al. (5) Bevacizumab 61 25 39 32 6.6
Stark-Vance (6) Bev.+ irinotecan 21 43 NA NA NA
Vredenburgh et al. (7) Bev.+ irinotecan 35 (all GBM) 57 55 46 9.7
Friedman et al.(4) Bev.+ irinotecan 85 (all GBM) 38 NA 50.2 8.7
Gilbert et al. (8) Bev.+ irinotecan 57 (all GBM) NA NA 37 NA
Present study Bevacizumab and Bev.+irinotecan 19 28 3 20 4.5

NA: Not available.

observed with a RR of 28%, a PFS-6 of 20% and an OS of 4.5
months (Table II). These findings may be due to several reasons.
The patients in the present study were heavily pre-treated: a
proportion of patients were re-treated with chemotherapy and
with further surgery after relapse and patients received
bevacizumab treatment late in their disease history. In fact, the
time from diagnosis to bevacizumab treatment was 17.2 months
and the median OS of the patients from initial diagnosis of
GBM was more than 23 .4 months. These findings are in marked
contrast to the reported phase II studies that included only
patients at first relapse (Table IIT). Moreover, since 8 out of 19
patients had secondary GBM that transformed from a preceding

low-grade or anaplastic glioma, molecular characteristics such
as early p53 loss and PDGFR overexpression (9), may have
rendered their response to anti-angiogenic therapy less likely.
Consequently, these patients may have exhibited a poorer
prognosis in comparison with those with primary GBM. Due to
the small number of patients in the present study, the role of
potential prognostic factors or the effect of concomitant
administration of irinotecan on clinical outcome were not
evaluated. No patient was treated with the sequence of
bevacizumab and then bevacizumab plus irinotecan at the time
of progression, mostly due to studies demonstrating that this
strategy lacks any benefit for the patient (3).
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Several interesting observations emerged from the disease
evaluations using MRI images. Some patients showed a
response on contrast-enhanced T1-weighted MRI with evidence
of progression on FLAIR MRI (Figure 1). Patients with these
findings had worsening of PS and neurological status and died
few weeks later. This bevacizumab-induced ‘pseudoresponse’
on contrast-enhanced T1-weighted MRI has now been
recognised as a challenge in the evaluation of bevacizumab and
new radiographic criteria have been proposed (10).

In conclusion, not surprisingly, the effect of bevacizumab
on the treatment of recurrent malignant glioma was not as
encouraging as reported in other phase II studies. This is
likely due to patient selection since the patients of the
present study were heavily pre-treated and far along in their
disease trajectory. Nevertheless, the findings of the present
study represent interesting new knowledge about the use of
bevacizumab in GBM and suggest that the efficacy may
depend on the disease history and characteristics.
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