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Summary

Objective—To determine response rates (RR), progression-free survival (PFS), overall survival
(0S), and toxicity in patients treated with cytotoxic chemotherapy, in combination with
bevacizumab compared to cytotoxic chemotherapy alone, in the setting of recurrent ovarian cancer.

Materials and Methods—After obtaining Institutional Review Board approval, two cohorts of
patients with recurrent ovarian cancer were identified: 1) patients that received cytotoxic
chemotherapy with bevacizumab from January 2006 to June 2009; 2) patients that received
cytotoxic chemotherapy alone. RR were measured using RECIST criteria or by CA-125 levels
using modified Rustin criteria. RR, OS, and PFS were determined using Kaplan-Meier survival
analysis.

Results—Thirty-two patients that received bevacizumab in combination with cytotoxic
chemotherapy and 32 patients that received cytotoxic chemotherapy alone were identified. The
control patients were matched for age, platinum response, histology, surgical outcome, grade, and
number of previous chemotherapy regimens. There were no differences between the two cohorts in
the rates of venous thromboembolism (VTE) (p = 0.39), bleeding (p = 0.15) or bowel obstruction
(p = 0.40). The rate of hypertension in the bevacizumab cohort was greater than in the comparison
cohort (p < 0.005). There were no differences in response rates PR/CR vs SD/PD (p = 0.46), OS (p
=0.79) or PFS (p = 0.43).

Conclusions—With increased toxicity, increased cost of therapy and no improvement in PFS or
0S, the role of bevacizumab in patients with recurrent ovarian cancer warrants further
investigation.
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Introduction

Ovarian cancer is the fifth most common cause of death from malignancies in women in the
United States and the leading cause of death of gynecologic malignancies. It is estimated
that 14,560 women will die from ovarian cancer in 2011 [1]. Approximately seventy-five
percent of patients with epithelial ovarian cancer (EOC) present with advanced Stage disease
(I'and 1V). 1t is most commonly treated with tumor debulking followed by adjuvant taxane
and platinum-based chemotherapy [2, 3]. Although 70%—-80% of patients demonstrate a
response to primary adjuvant therapy, most of these patients will have disease recurrence
within 15 months and often die from tumor progression [3, 4]. In the treatment of recurrent
disease, there is only a 15%—20% response rate (RR) with no possibility of a cure. With
almost no change in disease-specific mortality in the last three decades with standard of care
treatment, these patients present a challenge for treatment and thus the use of novel targeted
therapy warrants further investigation [5].

Angiogenesis, a recently studied target in ovarian cancer patients, is crucial in the
development and progression of ovarian cancer [6-12]. Some studies have demonstrated that
increased angiogenesis activity is associated with increased aggressiveness of the tumor and
may be a useful prognostic factor [8-10, 12-16]. Vascular endothelial growth factor (VEGF)
is known to stimulate endothelial cell growth and promote vascular permeability leading to
the formation of new blood vessels. VEGF has been shown to be a potential target for novel
therapy and has been used in the treatment of recurrent ovarian cancer [17-19].

Bevacizumab, a humanized monoclonal antibody against VEGF, is FDA-approved for the
treatment of metastatic colorectal cancer, unresectable non-squamous, non-small cell lung
cancer, glioblastoma multiforme, and metastatic renal cell carcinoma [20-25]. Modest RR
(8%—-36%) and disease stabilization (8%—36%) have been reported in ovarian cancer [18,
26-28]. Bevacizumab is currently being evaluated in three phase Il studies, Gynecologic
Oncology Group (GOG) 218, ICON-7, and the OCEANS trial. GOG 218 and ICON-7
evaluate the use of bevacizumab with first-line adjuvant taxane/platinum-based
chemotherapy for the treatment of ovarian cancer [29, 30]. Preliminary data on progression-
free survival (PFS) are available for these two trials; however data on overall survival (OS)
and quality of life have not yet been reported. PFS data from ICON-7 support the use of
bevacizumab in combination with carboplatin/paclitaxel for front-line adjuvant therapy for
the treatment of ovarian cancer, with a significant improvement in PFS of 17.3 vs 19 months
(p = 0.004). Also a significant improvement in PFS with patients with Stage 111/suboptimal
debulking and Stage IV disease of 10.5 vs 15.9 months (p < 0.001) [31]. However the
preliminary analysis of OS does not show an improvement in OS (p = 0.098). Preliminary
data from GOG-218 also report an improvement in median PFS of 3.8 months (10.3 vs 14.1
months) when bevacizumab is given as maintenance therapy for an additional ten months
[32]. The OCEANS trial tests the benefit of bevacizumab in addition to carboplatin and
gemcitabine in patients with platinum-sensitive recurrent ovarian cancer. The patients
included in the study could have only received one previous line of chemotherapy to qualify
for enrollment. Preliminary results demonstrate an improvement in PFS of 12.4 vs 8.4
months for patients with bevacizumab in addition to carboplatin and gemcitabine compared
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to placebo with carboplatin and gemcitabine. The OS data are not mature and have not been
published [33].

The most common toxicities (> 10%) associated with the use of bevacizumab include:
hypertension, proteinuria, epistaxis, headache, rhinitis, dry skin, back pain, exfoliative
dermatitis, and rectal hemorrhage. Documented events associated with its use include,
stroke, transient ischemic attacks, myocardial infarctions and angina. Age > 65 years has
also been associated with an increased risk of thromboembolic events [34]. Bevacizumab
received a black box warning for gastrointestinal perforations (GIP), wound healing
complications, fistula formation, and hemorrhage. National Comprehensive Cancer Network
practice guidelines in oncology list the use bevacizumab as an acceptable single agent
therapy or as a part of combination chemotherapy for the treatment of patients with recurrent
ovarian cancer.

Materials and Methods

Results

After obtaining Institutional Review Board approval, two cohorts of patients receiving
chemotherapy for recurrent ovarian cancer were identified; 1) 32 patients that received
cytotoxic chemotherapy with bevacizumab (January 2006 to June 2009) and 2) 32 patients
that received cytotoxic chemotherapy alone. The control patients were matched for age,
platinum response, histology, surgical outcome, grade, and number of previous
chemotherapy regimens. Patients were eligible if they had documented recurrent ovarian
cancer by CA-125 or radiographic studies. All patients received taxane and platinum as
front-line adjuvant therapy prior to their first recurrence. No patients received bevacizumab
as part of front line therapy or as single agent therapy.

Patient demographics, clinico-pathologic data, and toxicities were extracted from patient
charts. Bevacizumab was continued until disease progression or severe cytotoxic events
occurred. PFS and OS were obtained using Kaplan-Meier curves. RR were calculated using
response to treatment in solid tumors (RECIST) criteria or CA-125 levels according to
modified Rustin criteria [35, 36]. Complete response (CR) was defined as no gross evidence
of disease, resolution of measurable disease on computed tomography (CT) scan or
normalization of CA-125 levels from an elevated level. Partial response (PR) was defined as
a 30% reduction in lesions on CT scan or 50% reduction in CA-125. Progressive disease
(PD) was defined as a 20% or greater increase in the lesions based on CT scan or doubling
of CA-125 within eight weeks of starting therapy. Stable disease (SD) was any of the
conditions that did not meet the above criteria. The best response for each patient was
reported. CA-125 levels were routinely drawn with the pre-chemotherapy labs and imaging
was not required to document a response. PFS was defined as the time from the initiation of
treatment with bevacizumab or last cytotoxic chemotherapy until PD or date of last contact.

A total of 64 patients were identified, 32 received cytotoxic chemotherapy in combination
with bevacizumab and an additional 32 received cytotoxic chemotherapy alone for the
treatment of recurrent ovarian cancer. The most commonly prescribed dose of bevacizumab
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was 15 mg/kg every three weeks (84%). No patients in the study group had received prior
bevacizumab. The median age of patients in the bevacizumab cohort was 56.5 years and 58
years for the cytotoxic chemotherapy alone cohort (p = 0.23). Patient demographics are
depicted in Table 1. Fifty-nine percent (19/32) of patients received weekly paclitaxel in
combination with bevacizumab which was the most common regimen. Of the other regimens
given, nine patients (28%) received cyclophosphamide, three patients (9%) received
doxorubicin, and one patient (3%) received carboplatin/gemcitabine along with
bevacizumab. In the chemotherapy alone cohort, nine (28%) patients received doxorubicin,
eight (25%) patients received carboplatin/ gemcitabine, five (16%) patients received
paclitaxel, two (6%) patients received cyclophosphamide, two (6%) patients received
topotecan, two (6%) patients received etoposide, one (3%) patient received carboplatin, one
(3%) patient received navelbine, one (3%) patient received pemetrexed, and one (3%) patient
received carboplatin/paclitaxel (Table 2). At the conclusion of the study, all 32 patients that
received bevacizumab had died.

The cytotoxic regimens used for the treatment of recurrent ovarian cancer prior to the
initiation of bevacizumab included taxanes, platinum compounds, doxorubicin, gemcitabine,
and topotecan. The mean number of previous chemotherapy regimens prior to staring
bevacizumab was 3.4 and 3.3 in the comparison cohort (p = 0.48) (Table 3). The mean
number of cycles of bevacizumab was seven (range 1-18) and the mean cumulative dose
was 8,329 mg (range 952-33,704 mg). Mean time of treatment length was 126 days (range
21-378 days). To determine response rates, PFS and OS, CA-125 values and radiologic
studies were used.

Table 4 depicts the adverse events that occurred in each cohort. In the bevacizumab cohort,
two patients experienced complications from bleeding, one patient developed severe
epistaxis (11 cycles of bevacizumab - 19,640 mg cumulative dose), and one developed an
upper gastrointestinal bleed (one cycle of bevacizumab - 1,680 mg cumulative dose), both
requiring transfusions. Bevacizumab was discontinued for both patients and although there
were no hemorrhagic events in the cytotoxic chemotherapy alone cohort, this difference was
not statistically significant (p = 0.15). Two (6%) patients in the bevacizumab cohort
developed a venous thromboembolism (VTE) compared to four (13%) in the cytotoxic
chemotherapy alone cohort (p = 0.39). Seven (22%) patients in the bevacizumab cohort and
ten (31%) patients in the cytotoxic chemotherapy alone cohort developed a bowel
obstruction (p = 0.40). Nine (28%) patients developed hypertension requiring medical
therapy during treatment with bevacizumab compared to none in the cytotoxic chemotherapy
alone cohort (p < 0.005). One patient receiving bevacizumab developed an enterocutaneous
fistula (after first cycle of bevacizumab, 705 mg) and one (3%) patient in the cytotoxic
chemotherapy alone developed a fistula (p = 0.55).

Bevacizumab was discontinued for the following reasons: disease progression (66%) bowel
obstruction (13%), change in care (3%), hemorrhage (6%), congestive heart failure/
myocardial infarction (CHF/MI, 6%), and enterocutaneous fistula (3%).
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Response data

The median OS in the bevacizumab cohort was 10.4 months (range 5.6-13.8), while the
median OS in the cytotoxic chemotherapy alone cohort was 4.9 months (range 3.5-6.6) as
demonstrated in the Kaplan-Meier curve (Figure 1). This difference was not statistically
different (p = 0.79). The median PFS was four months (range 2.8-7.1) in the bevacizumab
cohort vs three months (range 2—4.9) in the comparison cohort (Figure 2). As in the OS,
there was no statistical difference in PFS between the two cohorts (p = 0.43). In a subset
analysis of platinum resistant patients there was no difference in OS (p = 0.34) or PFS (p =
0.37) between the two cohorts (Figures 3 and 4). In the platinum sensitive group there was
no difference in OS (p = 0.87) or PFS (p = 0.43) between the two cohorts (Figures 5 and 6).

The overall RR was 19% in the bevacizumab group as compared to 16% in the control
group. In the bevacizumab group, twenty-three (72%) patients had PD, six (19%) had a PR,
and two (6%) had SD (one (3%) was unable to be assessed). In the control group, four
(13%) had a CR, 24 (75%) had PD, one (3%) had a PR, three (9%) had SD.

Discussion

Bevacizumab, a humanized monoclonal antibody against VEGF, has shown activity in
several solid tumors, including ovarian carcinoma. Despite the fact that most patients with
ovarian cancer have good RR to adjuvant cytotoxic chemotherapy, a majority of these
patients will recur within five years. Recurrent and platinum-resistant ovarian cancer
continue to present treatment dilemmas, since RR in platinum-resistant patients are reported
to be 15%. Five phase Il studies have been performed to examine the use of bevacizumab in
the setting of recurrent ovarian cancer: two single agent trials, two in combination with
cytotoxic therapy, and one in combination with biologic chemotherapy. RR of 8%-36% and
disease stabilization in 55%-75% of patients receiving bevacizumab were reported in these
studies [18, 26—-28, 37]. These results are promising for the treatment of recurrent ovarian
cancer.

GOG conducted the largest single agent study, GOG 170D, which reported a 21% overall
response rate (ORR) and a 40% six-month PFS in 62 women when treated with
bevacizumab. Of these 62 women, 66% had received two prior regimens and 42% were
considered platinum-resistant [26]. AVF2797, another single-agent industry sponsored trial
reported an ORR of 16% in an 84% platinum-resistant population and 48% had received
three prior regimens [18]. The two bevacizumab trials in combination with cytotoxic
chemotherapy both reported ORR of 24% [27, 38]. The bevacizumab trial in combination
with biologic chemotherapy (erlotinib, a biologic anti-epidermal growth factor receptor
agent) reported a RR of 15% [37].

The bevacizumab cohort had a RR of 19% compared to a RR of 16% in the chemotherapy
alone cohort. The RRs for the bevacizumab cohort is similar to what has been reported by
the previous phase 11 studies (15.9-24%). The OS and PFS in the bevacizumab cohort, 10.4
and four months respectively, are consistent with what Loizzi et al. previously reported in
patients with recurrent ovarian cancer (OS and PFS, 13 and five months, respectively) [39].
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Bevacizumab is generally tolerated but is known to be associated with certain toxicities
including: hypertension, proteinuria, thromboembolic events, hemorrhage, GIP, wound-
healing complications, and fistula formation [34]. Hypertension, new onset or exacerbation
of existing hypertension, is the most common adverse event associated with bevacizumab. In
randomized trials, grade 3/4 hypertension incidence ranged from 3%-15% compared to 0%—
2% for controls [23, 24, 34, 40-46]. The patients receiving bevacizumab had a higher
incidence of new onset hypertension or exacerbation of existing hypertension (28%)
compared what has previously been reported.

Hemorrhage is another known adverse event associated with the use of bevacizumab. The
etiology of the hemorrhage is thought to be due to lack of endothelial repair in areas where
subendothelial tissues are violated by processes that may or may not be associated with
malignancy [34]. Two patients in the bevacizumab group experienced hemorrhage, one had
severe epistaxis, and the other had an upper gastrointestinal bleed (p = 0.15). VTE events
have been reported in many trials using bevacizumab, but it is not clear whether this is
greater than the baseline increase from the malignancy. Randomized trials have reported
V/TE rates to be no different in patients receiving bevacizumab compared to controls [23, 24,
40-46]. The rates of VTE in the two cohorts (6% vs 13%) was not statistically different (p =
0.39), consistent with what has been reported.

While the use of bevacizumab has also been associated with fistula formation, this adverse
event tends to be rare. Garcia et al. reported an enterovaginal fistula in a recent phase Il
study [27]. The present authors report one (3%) case of enterocutaneous fistula after two
cycles of bevacizumab (every three weeks, 15 mg/kg) in a platinum - resistant patient that
had been treated with three prior lines of chemotherapy. However one patient in the
comparison cohort also developed a fistula (p = 0.55). Bevacizumab has received a black
box warning for its association with GIP. Cannistra et al. reported five (11%) GIP in forty-
four patients and the study was terminated early due GIP [18]. GIP rates of 2%—4% have
been reported. However in our group of patients receiving bevacizumab, no GIP occurred.

Current phase 111 studies (GOG-218 and ICON-7) have initially shown an improvement in
PFS. GOG 218 showed an improvement in PFS of only four months for patients on standard
therapy plus bevacizumab during standard therapy and up to ten months after completion of
standard therapy compared to standard therapy alone [47]. However, these data cannot be
extrapolated to the recurrent setting. The present RR, survival, and toxicity data are
consistent with what has recently been reported. The reported toxicities were greater in the
bevacizumab cohort compared to patients receiving cytotoxic chemotherapy for recurrent
ovarian cancer, however only significant for hypertension (p < 0.005). There was no
difference in RR (p = 0.46) between the two cohorts. Similar to what Garcia et a/. reported,
the two patients with clear cell histology that received bevacizumab had PR and SD [27]. Of
the patients that received bevacizumab, it is important to note that eight patients had
improvement in symptomatic ascites and two patients had improvement in symptomatic
pleural effusions. However these patients also had PD based on CT scan and/or rising
CA-125. Clinically these patients had improvement in their symptoms, yet all ten of these
patients had PD. It is difficult to justify the use of bevacizumab in the setting of recurrent
ovarian cancer with no change in RR, PFS or OS with an increase in cost and toxicity.

Eur J Gynaecol Oncol. Author manuscript; available in PMC 2016 November 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Akers et al.

Page 7

Currently there are no reliable markers that determine patients’ response to VEGF-targeted
therapy. The results of this retrospective study show that in recurrent ovarian cancer,
bevacizumab is tolerated with increased toxicity without an increase in RR, OS or PFS.
However with inferior RR, increased toxicity and increased cost, the use of bevacizumab for
the treatment of recurrent ovarian cancer, especially in heavily pre-treated patients and clear
cell histology, warrants further investigation.

Some limitations of the study include: study design, limited number of patients, variability
in treatment regimens, non-consistent radiologic follow-up, and lack of documentation of
possible toxicities including proteinuria. Baseline radiologic studies were not available for
all patients at the initiation of treatment with bevacizumab, thus limiting the ability to use
radiologic studies to assess response to bevacizumab. It is difficult to assess hematologic
toxicity of bevacizumab since many of the patients have been treated with multiple cytotoxic
agents prior to the initiation of bevacizumab and the patients were receiving additional
cytotoxic therapies during treatment with bevacizumab.
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Figure 1.
Kaplan-Meier plot demonstrating overall survival in the two cohorts.
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Figure 2.
Kaplan-Meier plot demonstrating progression-free survival in the two cohorts.
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Figure 3.
Kaplan-Meier plot for overall survival for platinum-resistant patients.
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Figure 4.
Kaplan-Meier plot for progression-free survival for platinum-resistant patients.
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Figureb.
Kaplan-Meier plot for overall survival for platinum-sensitive patients.
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Kaplan-Meier plot for progression-free survival for platinum-sensitive patients.
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Table 1
Patient demographics.
Characteristic Bevacizumab Chemotherapy pvalue
n=32 n=32
Median age (years) 56.5 (27-84) 54 (36-89) 0.23
Stage
1 &Il 2 0 0.15
1 & 1V 30 32
Histology
Serous 25 25 1.0
Non-serous 7 7
Debulking status
Optimal 27 28 0.72
Suboptimal 5 4
Overall response
CR/PR 6 4 0.46
PD/SD 26 28
UTA 1
Platinum sensitivity
Resistant 25 28 0.77
Sensitive 7 4
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Chemotherapy regimen.

Bevacizumab  Chemotherapy

n=32 n=32
Paclitaxel 19 (59%) 5 (16%)
Cyclophosphamide 9 (28%) 2 (6%)
Doxorubicin 3 (10%) 9 (28%)
Carboplatin/Gemcitabine 1(3%) 8 (25%)
Pemetrexed 1 (3%)
Carboplatin 1(3%)
Carboplatin/Paclitaxel 1 (3%)
Etoposide 2 (6%)
Navelbine 1(3%)
Topotecan 2 (6%)
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Table 3

Number of previous chemo regimens.

No. of previous  Bevacizumab = Chemotherapy

chemo regimens n=232 n=32
1 3 5
2 5 8
3 10 6
4 5 5
5 7 5
6 2 1
7 0 0
8 0 2
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Table 4

Adverse events documented during treatment

Bevacizumab Chemotherapy pvalue
2

n=32 n=3
Bleeding 2 (6.3%) 0 0.15
VTE (during treatment) 2 (6.3%) 4 (13%) 0.39
Bowel obstruction 9 (28%) 10 (31.2%) 0.40
Hypertension 7 (22%) 0 0.005
Fistula 1 (3%) 2 (6.3%) 0.55
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