Neuro-Oncology Practice

7(1), 52-58, 2020 | doi:10.1093/nop/npz022 | Advance Access date 6 July 2019

Patterns of bevacizumab use in patients with
glioblastoma: an online survey among experts in
neuro-oncology

Surabhi Ranjan, NebojSa Skorupan, Xiaobu Ye, Ananyaa Sivakumar, Olga Yankulina,
David Kamson, Stuart A. Grossman, Omar Dzaye, and Matthias Holdhoff

Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD, USA
(S.R., N.S., X.Y,,A.S.,, 0.Y,, D.K.,, S.A.G., O.D., M.H.); National Cancer Institute, Bethesda, MD, USA (S.R.); Russell

H. Morgan Department of Radiology and Radiological Science, Johns Hopkins University School of Medicine,
Baltimore, MD, USA (0.D.); Department of Radiology and Neuroradiology, Charité, Berlin, Germany (0O.D.)

Corresponding Author: Matthias Holdhoff, MD, PhD, Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, Viragh
Building, 9th floor, Post Box 3, 201 North Broadway, Baltimore, MD 21287, USA (mholdho1@jhmi.edu).

Abstract

Background. Bevacizumab (BEV) received accelerated FDA approval in 2009 for the treatment of recurrent gli-
oblastoma (rGBM). Unfortunately, prospective randomized controlled phase 3 studies (AVAglio and Radiation
Therapy Oncology Group 0825 in newly diagnosed, European Organisation for Research and Treatment of Cancer
26101 in rGBM) failed to show an overall survival benefit with BEV added to standard therapy. In light of these
data, we aimed to capture current utilization patterns and perceived value of BEV in the treatment of GBM among
experts in the field.

Methods. An online questionnaire comprising 14 multiple choice questions was sent out in spring 2017 to 207
oncologists/neuro-oncologists treating patients with GBM at all National Cancer Institute-designated cancer
centers in the United States.

Results. Sixty-two of 207 (30%) invitees responded (by training, 70% neuro-oncologists, 20% medical oncologists,
10% pediatric oncologists/neuro-oncologists). Participants reported use of BEV most frequently in rGBM for control
of edema (85% of respondents) and/or when no other treatment options were available (68%). BEV is rarely used in
newly diagnosed GBM (<5% of cases by 78% respondents and in 5% to 10% cases by 15% respondents). Sixty-six
percent of participants indicated that they thought BEV improved symptoms, 30% that it improved symptoms and
survival, 3% that it had no benefit in GBM patients.

Conclusion. In this cross-sectional online survey we found that among neuro-oncology experts in the United
States in 2017, BEV is predominantly utilized in select patients with rGBM, and is only rarely used in a small sub-
group of patients with newly diagnosed GBM for control of edema. The low response rate may have introduced a
nonresponse bias.

bevacizumab clinical practice glioblastoma recurrent survey

Bevacizumab (BEV) is a monoclonal antibody that binds  Glioblastomas have a poor prognosis with standard
VEGEF, preventing the interaction of VEGF with its receptors  therapy and most patients eventually have a recurrence
on the surface of endothelial cells." Consequently, BEV  and die of their disease.>* Thus, many were hopeful for a
is an angiogenesis inhibitor and is thought to alter met-  breakthrough when the first preliminary reports of recur-
abolic activity of neoplasms, including glioblastomas.?  rent high-grade gliomas treated with BEV with or without
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irinotecan showed radiographic response rates of 43% to
63%.47 This led to subsequent accelerated FDA approval
of BEV for the treatment of recurrent glioblastoma (rGBM)
in 2009.8 Unfortunately, the 2014 publications of 2 pro-
spective, randomized, placebo-controlled phase 3 studies
(AVAglio and Radiation Therapy Oncology Group (RTOG)
0825) in newly diagnosed GBM could not demonstrate
an overall survival (OS) benefit attributable to the use of
BEV.2'0 Similarly, results from the European Organisation
for Research and Treatment of Cancer (EORTC) 26101 phase
3 trial exploring the combination of BEV and lomustine vs
lomustine alone in the treatment of rGBM failed to show
improved OS with the combined regimen despite prom-
ising phase 2 data.”'? In contrast to the lack of evidence
for OS benefit from BEV in GBM, progression-free survival
(PFS) was improved.®'2 However, it is debated whether the
observed PFS benefit is purely radiographic. Thus, contro-
versy continues regarding the clinical usefulness of BEV for
GBM as it may potently reduce tumor-related edema, po-
tentially decrease patients’ steroid requirements and, in se-
lect cases, possibly improve quality of life.'?'> In the United
States, the current practice patterns of BEV use for the treat-
ment of GBM are unclear. The goal of the present study is
to gauge BEV usage among glioma experts in the United
States in light of the available published data (Table 1).

I
Materials and Methods

This study was designed as a cross-sectional online
survey investigating the current indications, patterns, and
estimated percentage frequency of BEV use in the treat-
ment of patients with GBM. As a study population, we
chose to contact brain cancer experts (neuro-oncologists
and medical oncologists) at the 70 National Cancer Center
(NCI)-designated cancer centers in the United States.
Experts at the respective institutions were identified
through an online search of the institutional websites, as
well as a search of emails listed on publications that are
indexed in PubMed. An anonymous online questionnaire
comprising 14 questions was sent to the identified experts.
The survey was sent up to 2 additional times within 1 week
from the initial email if addressees did not respond to the
initial query. Data were received in a cumulative fashion
through the online survey tool that was used for this study
(Survey Monkey). There was no financial or other incen-
tive provided to participate in this online survey. The study
was approved by the Johns Hopkins Medical Institution’s
Investigational Review Board.

Statistical Considerations

The survey questionnaire was chosen specifically
for oncologists who treat GBM patients in clinic. All
questions were not necessarily mutually exclusive nor
completely overlapping. The survey was designed for in-
formation gathering with restricted sampling among
NCI-designated cancer centers. The survey results were
presented with standard statistical descriptive summaries.
All results should not be generalized outside this sampling
perspective.
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I
Results

A total of 62 out of 207 experts (30%) responded to this on-
line survey. All respondents were providers who prescribe
chemotherapy or make treatment recommendations for
the management of brain cancers, with the majority being
neuro-oncologists (71%), followed by medical oncologists
(19%) and pediatric oncologists/neuro-oncologists (10%).
Approximately half the respondents reported practicing
for more than 10 years after fellowship (48%). Most of the
respondents were men (71.7%). All respondents indicated
they previously used BEV in the management of their
patients with GBM. Details of survey response rates by
subspecialty are shown inTable 2 and demographics of the
study population inTable 3.

Responses to all other survey questions are summarized
inTable 4.

Perceived Overall Benefit From BEV in GBM

Three of the 14 survey questions aimed at examining the
perceived benefit from treatment with BEV in patients with
GBM, as stated by the prescribing physician (Questions
3, 4, and 10). Based on submitted answers to these
questions, it appeared the respondents considered BEV
an antineoplastic agent, as well as a steroid-sparing med-
ication to reduce vasogenic edema. Most respondents
see the main benefit from BEV in symptom improvement,
and about one-quarter of respondents felt BEV affects
symptoms and survival alike. Participants stated in their re-
sponse that BEV was overall either very or somewhat val-
uable in neuro-oncology practice; no respondent indicated
that it was not valuable at all.

Use of BEV in rtGBM or Newly Diagnosed GBM

Most respondents stated they utilized BEV in the recurrent
setting for edema control and/or when no other treatment
options were available (Question 2). Additionally, most
providers marked using BEV in more than 25% of patients
at some point during treatment (Question 5). In consider-
ation of the question examining the most common use
of BEV either alone or in combination with other agents,
the most common response was that BEV was used as
monotherapy (47% of respondents), followed by combina-
tion with a nitrosourea (37% of respondents; Question 9).
Several questions aimed at appraising current use patterns
of BEV in newly diagnosed GBM. Sixty-two percent of
participants reported having used it in this setting with the
goal of controlling edema, but only 3% of participants in-
dicated they consider BEV a “standard of care” option in
newly diagnosed GBM. Overall, only a small fraction of
newly diagnosed GBM patients are reportedly receiving
BEV under the care of most respondents (Question 5).

Dose and Frequency of BEV Infusions

Based on the survey responses, the most commonly
used dose of BEV was 10 mg/kg (90% of respondents),
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Table2 Survey Response Rates by Subspecialty

Subspecialty Total Number Invited Total Responses

of Experts to Participate (Subspecialty
(Percentage) Response Rate?)
Neuro-oncologists 144 (69.6%) 44 (30.6%)
Medical oncologists 37 (17.9%) 12 (32.4%)
Pediatric 22 (10.6%) 4(18.1)
neuro-oncologists
Pediatric oncologists 4 (1.9%) 2 (50%)
Total =207 Total =62

aSubspecialty response rate = (total responses from a particular
subspecialty / total number of subspecialists who received the
survey) x 100%.

Table3 Demographics of Survey Respondents

Demographics Responses  Total Responses
Questions

Training Background 62
Medical-oncology 12 (19.3%)
Neuro-oncology 44 (71%)
Pediatric oncology 2 (3.2%)
Pediatric neuro-oncology 4 (6.5%)

Other 0(0%)

Years of Practice After 62
Fellowship

<5 years 16 (25.8%)

5-10 years 16 (25.8%)

>10 years 30 (48.4%)
Gender of Responders 60
Male 43 (71.7%)
Female 17 (28.3%)

administered at 2-week intervals (85% of responses;
Questions 7 and 8).

I
Discussion

Since the publication of the first clinical trials that were
directed at examining the clinical benefit of BEV in the
treatment of GBM (Table 1), and the drug’s consequent ac-
celerated approval by the FDA, BEV has been used com-
monly in neuro-oncology practice to treat GBM; however,
recently conducted phase 3 trials have consistently shown
BEV to have no positive effect on 0S.>" It is unknown
whether these findings have had any impact on the use
of BEV in the treatment of GBM; moreover, the current
patterns of BEV use in the United States are not known.
The purpose of this survey study was to capture current
patterns of use and perception of the role of BEV in the
treatment of GBM among experts in the field.The response
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rate to this survey was 30%, which may introduce a po-
tential nonresponse bias; therefore, the results should be
interpreted with caution.

We note several key findings in this study. First, BEV
is still widely used. Second, although its use is preva-
lent, BEV is mostly used in recurrent disease and rarely
in a newly diagnosed setting. Third, there are consider-
able differences regarding the perception of the drug’s
principal clinical benefit, ie, whether it improves survival,
symptoms, both, or neither.

Over the past 10 years our understanding of the role of
BEV in the treatment of GBM has evolved based on pub-
lication of major trials.>'®* None of the trials proved any
OS benefit of BEV. The benefit of BEV shown in these past
trials, and in the phase 3 clinical trials since then, has been
primarily improved PFS with or without symptomatic relief
due to reduction of edema.®" However, the FDA still gave
the drug accelerated approval and since the completion of
this study, on December 5, 2017, BEV received final FDA ap-
proval for the treatment of recurrent GBM.8 This approval
was granted on the basis of EORTC 260101, which showed
that the addition of BEV to lomustine increased PFS and
reduced corticosteroids use in patients with rGBM. The
FDA acknowledged that these parameters have mean-
ingful significance in patient care. However, reflecting on
the clinical evidence collected on BEV thus far, questions
arise as to whether reliance on purely radiographically de-
fined PFS is an appropriate outcome measure for BEV for
the treatment of rGBM, and whether the FDA indication
should more clearly be labeled for edema control or aiding
in reduction of corticosteroid use, instead of having a ben-
efit on survival.

There is an ongoing challenge of standardizing
neurologic functioning and quality of life outcomes
and incorporating them into clinical trial design. For ex-
ample, RTOG 0825 overall found adverse neurocognitive
outcomes in the group with BEV added,® AVAglio detected
favorable health-related quality of life measures for
these patients, whereas EORTC 26101 detected no group
differences in either of these. Thus, these studies provide
no clear guidance regarding the clinical benefits of BEV for
rGBM and leave abundant room for clinician judgment.?°

Ultimately, there is a question of weighing the pros
and cons of the use of BEV in treatment of rGBM by
evaluating the potential clinical benefits of the drug vs
the risk of possible complications. There are several pos-
itive features associated with use of this drug. There may
be quick symptom relief in some patients with significant
edema, or mass effect.’®'* BEV is considered a steroid-
sparing agent, allowing radiographic and sometimes clin-
ical symptom control without some of the undesirable
side effects of steroid therapy. This may be of relevance
in light of recently described steroid-related gene expres-
sion changes that may promote a more aggressive GBM
phenotype in a mouse model.?’ Although BEV is used
primarily in recurrent GBM, it can also be used in select
cases with newly diagnosed disease for which radiation
therapy would otherwise not be tolerated. However, there
are also some serious concerns identified with the use
of BEV. The adverse events rising from complications as-
sociated with use of BEV (ie, increased risk for bleeding,
including intracranial hemorrhage, pulmonary embolism
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Table4 Survey Questions and Responses

Question Number

Survey Question

Have you ever used
bevacizumab for
the management of glioblastoma?

In what setting do you use bevacizumab

in patients with glioblastoma?
(multiple answers were
allowed)

Why do you use
bevacizumab in patients
with glioblastoma?

What is your opinion about
the clinical

benefit of bevacizumab in
glioblastoma patients?

What percentage of your
patients with

newly diagnosed
glioblastoma gets treated
with bevacizumab?

What percentage of your
patients with recurrent
glioblastoma gets treated
with bevacizumab at some
point in their disease course?

What dose of bevacizumab
do you most

commonly use in patients
with glioblastoma?

Answer Choices

Yes 100% (62)
No 0% (0)
Newly diagnosed 3.2% (2)

glioblastoma as a
standard of care

Newly diagnosed 61.7% (37)
glioblastoma for the
control of edema

Recurrent 60% (36)
glioblastoma
as a standard of care

Recurrent glioblastoma 85% (51)
for the control of
edema

Recurrent 68.3% (41)
glioblastoma when

there are no

other treatment

options

As an antineoplastic 1.7% (1)
agent

As a steroid sparing 26.7% (16)
agent/for control of

edema

Both 71.7% (43)
None 0% (0)
Improves survival 0% (0)

Improves symptoms  67.2% (39)

Both 29.3% (17)
None 3.4% (2)
<5% 78.3% (47)
5% to 10% 15% (9)
10% to 25% 5% (3)
>25% 1.7% (1)
<5% 0% (0)
5% to 10% 8.6% (5)
10% to 25% 6.9% (4)
>25% 84.5% (49)
10 mg/kg 90% (54)

% of Responses
(Number of Responses)

Total Number
of Responses

62

60

62

58

60

58

60



Table 4 Continued

Question Number Survey Question

8 What frequency of
bevacizumab do
you most commonly use in patients with
glioblastoma?

9 In which combination do you most
commonly use bevacizumab
for recurrent glioblastoma?

10 How valuable is bevacizumab overall
in the neuro-oncology practice?

and deep venous thrombosis, bowel perforation, and
others) are rare but severe. In addition, BEV needs to be
discontinued prior to repeat surgery and even after stop-
ping its use, surgery is often considered more difficult after
prior BEV use. Furthermore, BEV use carries other poten-
tial disadvantages such as rendering response assessment
difficult, and it often leads to ineligibility to participate in
clinical trials.?2 There is also high cost associated with con-
tinuing treatment with BEV. The average wholesale price
(AWP) of BEV for a dose of 400 mg/16 mL is $3732. Based
on the stated AWP, the cost per dose for a 70 kg patient
would be $6531 and because administration can be as fre-
quent as every 2 weeks, 6 months of treatment would cost
$78 372.23 Qverall, even if one is willing to start treatment
with BEV after considering all the above factors, there is
still no clinical evidence of survival benefit in patients with
recurrent GBM.

The present survey aimed at examining current patterns
of use of BEV and its perception as treatment for recur
rent GBM among experts in the field, given the pros and
cons associated with its treatment as well as the publicity
surrounding it in recent years, attributed to the numerous
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Answer Choices

% of Responses

(Number of Responses)

Total Number
of Responses

7.5 mg/kg 5% (3)

5 mg/kg 5% (3)

Every 2 weeks 85% (51) 60
Every 3 weeks 1.7% (7)

Every 4 weeks 3.3% (2)

I do not use 1.7% (1) 60
bevacizumab for

recurrent

glioblastoma

Bevacizumab 46.7% (28)

monotherapy

In combination with 36.7% (22)

a nitrosourea

(lomustine or

carmustine)

In combination with 5% (3)

temozolomide

In combination with 1.7% (1)

irinotecan

In combination with 3.3% (2)

carboplatin

In combination with 1.7% (1)

radiation

In combination with 3.3% (2)

NovoTTF

Very valuable 51.7% (31) 60
Somewhat valuable 48.3% (29)

Not valuable at all 0% (0)

publications of trials evaluating its use and consequent
FDA approval. Nevertheless, this survey certainly had lim-
itations. First, it was geographically limited to the United
States. Practice patterns in other health care environments
may significantly differ based on availability of BEV, insur-
ance coverage, and regulatory decisions made by different
governments. Second, there is the intrinsic limitation that
participants’ opinions captured using a multiple-choice
format may not precisely reflect true practice patterns,
which is present in any survey study such as this. Third,
adult and pediatric oncologists and neuro-oncologists were
included in this survey, which constitutes another limita-
tion of this study as the practice patterns between adult and
pediatric providers may differ. The proportion of pediatric
providers in this survey though was only 10% and the im-
pact of possible differences in BEV use on the overall out-
come of this study is likely limited. Finally, all respondents
reported having used BEV to treat GBM in the past, thus
perceptions and practice patterns of providers who have
never prescribed BEV were not captured by this survey.
Now that BEV is FDA approved for rGBM, it will be of in-
terest to follow patterns of its use over time as more clinical
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data from patients treated for rGBM with BEV become avail-
able. Future research could be directed toward formally
assessing specific indications of BEV use in select patients
with significant disease burden or unfavorable tumor
locations who would otherwise not be able to complete their
standard radiation and concurrent temozolomide, which is to
date the most evidence-based treatment with a documented
survival advantage in patients with this challenging disease.
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