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Summary

Purpose of investigation: To determine the probability of adverse events following bevacizumab (BV) treatment for advanced/recurrent
ovarian, fallopian, and peritoneal cancers in Japanese patients. Materials and Methods: The authors retrospectively reviewed medical
records of 35 patients. Results: One patient (2.9%) showed a grade 4 gastrointestinal perforation. Grade 1 or 3 gastrointestinal fistula
was present in one patient each, whereas one patient had grade 5 tumor hemorrhage. In univariate logistic regression analysis for any
grade of gastrointestinal perforation and fistula, the number of prior regimens and period from diagnosis to BV initiation were signifi-
cant in univariate (p = 0.02 and p = 0.02, respectively) and multivariate (» = 0.02 and p = 0.02, respectively) logistic regression analy-
ses. Conclusions: BV might be tolerable for Japanese patients. In patients where BV is initiated after long periods post-diagnosis or who
undergo prior chemotherapy regimens, BV should be used carefully and there should be diligent monitoring for perforations.

Key words: Ovarian neoplasms; Bevacizumab; Asian Continental Ancestry Group; Intestinal perforation; Chemotherapy.

Introduction

In advanced or recurrent ovarian cancer, bevacizumab
(BV) prolongs progression-free survival (PFS) and im-
proves quality of life (QOL) [1-6]. However, the use of BV
for ovarian cancer is associated with higher rates of severe
adverse events, such as gastrointestinal (GI) perforation,
than with other cancers [7]. In a well-designed phase 111
trial, GI perforation occurred in 1.3-2.8% of patients
treated with BV [1-6], while in a phase II study for recur-
rent ovarian cancer, 23.8% of patients developed a GI per-
foration [7]. However, there were few Japanese patients in
these studies. Furthermore, in the Gynecologic Oncology
Group Study 0218 (GOG-0218), only 14 patients in Japan
were included in the group treated with BV [1], and data
were not collected for patients who underwent prior regi-
mens. Although there are many such patients in clinical set-
tings, data are lacking because the social insurance was
only approved in November 2013 in Japan. Additional in-
formation regarding adverse events with BV treatment for
Japanese patients with ovarian cancer is warranted. There-
fore, this retrospective study aimed to determine the feasi-
bility of and adverse events resulting from BV use in the
treatment of advanced or recurrent ovarian, fallopian, and
peritoneal cancers in Japanese patients.
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Materials and Methods

With the approval of the Institutional Review Board of Jichi
Medical University, Saitama Medical Center, the authors retro-
spectively reviewed the medical records of patients who received
BV in combination with paclitaxel, docetaxel, carboplatin, or
gemcitabine between April 2014 and May 2015 in the Department
of Gynecology at the Saitama Medical Center, Jichi Medical Uni-
versity. The need for informed consent was waived because the
data were collected via retrospective review of records. The study
conformed to the provisions of the Declaration of Helsinki in 1995
(as revised in Tokyo, 2004).

Indications for BV included International Federation of Gyne-
cology and Obstetrics Stage I11a-IV ovarian cancer, tubal cancer,
peritoneal cancer, sub-optimal response (residual disease >1 cm
diameter) at the time of primary debulking surgery, or recurrence.
Exclusion criteria included history of another malignant disease.

The following data were collected: age, histopathology, stage,
Eastern Cooperative Oncology Group performance status (PS),
number of prior regimens, number of past chemotherapy cycles,
toxicities, and tumor response, which was evaluated according to
the Response Evaluation Criteria In Solid Tumors (RECIST)
guideline (version 1.1). Acute and late hematologic and non-
hematologic toxicities were recorded based on the Common Tox-
icity Criteria Version 4.0 and determined as the primary outcomes.

PFS and overall survival (OS) were determined as the second-
ary outcomes. PFS was defined as the interval from the initiation
of'the BV regimen to the time of recurrence, disease progression,
or death. PFS data were right-censored at the time of the last eval-
uation for patients lost to follow-up. OS was defined as the time
from the initiation of the BV regimen to the date of death and
right-censored at the date of the last follow-up visit for patients
who were alive at the end of the study.
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Enrolled in the study

v

Using BV for initial
treatment (n = 5)

Discontinued treatment
Disease progression (n =2)
Unacceptable toxicity (n = 1)

v

Using BV for
recurrence (n = 26)

v

Using BV for secondary
treatment for persistent
disease after 6¢cycle conventional
pacitaxel/carboplatine (n=4)

Discontinued treatment
Disease progression (n = 8)
Unacceptable toxicity (n = 4)

Discontinued treatment
none

Figure 1. — Flowchart of enrollment of patients treated with bevacizumab (BV).

In the present institution, all patients receive chemotherapy after
informed consent is obtained. The doses and schedules are based
on those of the GOG-0218, OCEANS, and AURELIA trials [1-3].
Chemotherapy was continued until disease progression, unac-
ceptable toxicity, or adverse events developed. Chemotherapy
dose modification guidelines were consistent with standard clin-
ical practice. BV dose reduction was not permitted. BV could be
withheld in the presence of toxicity for a maximum of six weeks
to allow for recovery. If BV was withheld for longer than six
weeks, the authors requested the discontinuation of BV [2]. BV
was discontinued in patients with any grade of GI perforation. In
the event that a component of therapy had to be discontinued be-
cause of toxicity, the patient was eligible to continue chemother-
apy with another regimen. Treatment was discontinued at the
onset of disease progression. Treatment on day 1 of each cycle
was withheld if the absolute neutrophil count was 1,000/uL, he-
moglobin level was 8.0 g/dL, or platelet count was 100,000/uL
within 24 hours of the scheduled treatment. Cycles could be de-
layed for a maximum of three weeks until these values were
within their normal range. Clinicians selected the chemotherapy
for each individual patient based on platinum sensitivity or re-
sistance, with appropriate premedication according to local stan-
dards.

Paclitaxel, carboplatin, BV (T/C/BV) regimen: patients re-
ceived 19.8 mg dexamethasone, 5 mg-d-' chlorpheniramine
maleate, 50 mg ranitidine hydrochloride, and 3 mg granisetron as
the premedication. On day 1, patients received 175 mg/m? pacli-
taxel and intravenous infusions of carboplatin at 5 mg/mL-min of
the area under the concentration-time curve (AUC) based on the
Calvert formula.[8, 9] Cycles were repeated every 21 days. After
completion of the paclitaxel and carboplatin administration on day
1 of each cycle, 15 mg/kg BV was administered intravenously.

Gemcitabine, carboplatin, BV (G/C/BV) regimen: patients re-
ceived 6.6 mg dexamethasone and 3 mg granisetron as the pre-
medication. Patients received 1,000 mg/m? gemcitabine on days
1 and 8 and intravenous infusions of carboplatin at 4 mg/mL-min

of the AUC based on the Calvert formula on day 1 [8, 9]. Cycles
were repeated every 21 days. After completion of the gemcitabine
and carboplatin administration on day 1 of each cycle, 15 mg/kg
BV was administered intravenously.

Paclitaxel, BV (P/BV) regimen: patients received 6.6 mg dex-
amethasone, 5 mg-d-! chlorpheniramine maleate, 50 mg ranitidine
hydrochloride, and 3 mg granisetron as the premedication. Pa-
tients received 80 mg/m? paclitaxel as intravenous infusions on
days 1, 8, and 15. Cycles were repeated every 28 days. After com-
pletion of the paclitaxel administration on days 1 and 15 of each
cycle, 10 mg/kg BV was administered intravenously.

Adverse events were graded using the National Cancer Institute
Common Terminology Criteria for adverse events (version 4), and
BV-specific adverse events that were reported in previous clinical
trials were determined [1-3]. The objective response rate (ORR)
was calculated using the RECIST guideline (version 1.1). Progres-
sion can be determined clinically by symptomatic progression but
not by cancer antigen 125 (CA-125) elevation alone. Toxicity was
determined at follow-up evaluations. All the patients underwent CT
every 12-24 weeks from day 1 of cycle 1, regardless of whether
treatment was delayed or discontinued or whether a scan was per-
formed off schedule. CT was also performed in cases where dis-
case progression or adverse events developed. Post-treatment
surveillance was by complete physical examination every month
during the first year, every two months for another year (year 2),
every three months for another year (year 3), and every six months
thereafter. Imaging was obtained with CT every 6—12 months, or, if
necessary, with positron emission tomography.

The authors used JMP, version 10.0.0 for statistical analyses.
Demographic variables are reported as the median and range. Ad-
verse events (GI perforation and GI fistula) were analyzed using
univariate logistic regression analyses. PFS and OS were analyzed
using the Kaplan-Meier method and compared between age,
histopathology, stage, and PS using log-rank tests because of the
short study period [10]. The Cox proportional hazards model was
used to adjust for prognostic factors in the analysis, including sur-
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Table 1. — Baseline characteristics of patients with ovar-
ian, tubal, or peritoneal cancer.

Total cases (n=35)

Table 3. — Hazard ratio (HR) for progression-free survival
(PFS) based on various prognostic factors in the univari-
ate analysis.

Age (years) (median, range) 61 (37-82) PFS HR (95% confidence interval)  p
Stage n (%) Stage Ic 1

I 5(14.3%) Ila-1111b 1.3 (0.5-3.9) 0.64
I 0 v 1.7 (0.5-6.4) 0.42
111 24 (68.6%) Tumor histology

v 6 (17.1%) Serous 1

Histology at diagnosis n (%) Endometrioid 2.7(0.4-10.3) 0.25
Serous 21 (60.0%) Clear 0.4 (0.1-1.2) 0.1
Endometrioid 2 (5.7%) Mucinous 1.0 (0.2-3.1) 0.98
Clear 7 (20.0%) Squamous cell Could not be calculated 0.27
Mucinous 4 (11.4%) carcinoma

Squamous cell carcinoma 1 (2.9%) ECOG Performance status

Prior chemotherapy regimens 1 1

(times) (median, range) 1 (0-6) 2 0.8 (0.18-2.4) 0.71
Prior chemotherapy cycles 3 13.0 (1.7-80.2) 0.02
(times) (median, range) 13 (0-48)

Time from initial diagnosis to BV administration

(months) (median, range) 19 (0-140)

ECOG performance status n (%)

<1 27 (77.1%) resistant to platinum. One patient had recurrent fallopian
2 5 (14.3%) cancer only, while all of the other patients had ovarian can-
3 3 (8.6%)

Values are reported as n (%) or median (range). BV, bevacizumab; ECOG,
Eastern Cooperative Oncology Group.

Table 2. — Summary of grade > 3 (and selected grade > 2)
adverse effects of special interest with bevacizumab ther-
apy.

Total cases (n=35)

Hypertension grade > 2, n (%) 6 (17.1%)
Proteinuria grade > 3, n (%) 1(2.9%)
GI perforation grade 4, n (%) 1(2.9%)

GI perforation other grade, n (%) 0

Fistula grade 1, n (%) 1(2.9%)
Fistula grade 3, n (%) 1(2.9%)
Fistula other grade, n (%) 0
Bleeding grade 5, n (%) 1(2.9%)
Thromboembolic event, n (%) 0
Cardiac disorders, n (%) 0
Neutropenia >3, n (%)

Anemia >3, n (%) 2 (5.7%)
Thrombocytopenia >3, n (%) 3 (8.6%)

All values are reported as n (%).

vival, stage, tumor histology, and PS. For all statistical tests, a
two-sided p-value < 0.05 was considered significant.

Results

Between April 2014 and May 2015, 35 patients were en-
rolled (Figure 1). Baseline patient characteristics are sum-
marized in Table 1. Nineteen (54.3%) patients were

cer.

The BV-specific adverse events included a grade 4 GI
perforation in one patient (2.9%) (Table 2). One patient ex-
perienced a grade 2 acute kidney injury. There were seven
deaths (20.0% of all patients) during the study period. Six
of the deaths were related to progressive disease, not ad-
verse events. One of the patients who died because of dis-
ease progression and worsening of intestinal obstruction,
developed tumor hemorrhage on the day after the last BV
administration and died 23 days after the last BV adminis-
tration. After tumor hemorrhage, she underwent blood
transfusion, and her condition improved. One week later,
she developed abdominal pain, and CT indicated the pres-
ence of gastrointestinal obstruction, but no GI perforation.
Her general condition worsened, and she died. Although
there was no direct relationship between the death and
tumor hemorrhage, the event was classified as grade 5. One
patient each had a grade 1 or 3 GI fistula; these patients had
also experienced disease progression at the time of this
event. In the univariate logistic regression analysis for any
grade of GI perforation or fistula, the number of prior
chemotherapy cycles was not significant (p = 0.10), but the
number of prior regimens and the period from diagnosis to
BV initiation were both significant (p = 0.02 and p = 0.02,
respectively). The latter two variables were also significant
in the multivariate logistic regression analysis (p = 0.02 and
p =0.02, respectively). In the univariate logistic regression
analysis for grade > 2 GI perforations and fistula, the num-
ber of prior regimens was the only significant variable (p =
0.001).

The data cutoff date for the primary analysis was April 1,
2014. Five patients who were administered BV for initial
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treatment were excluded from PFS, OS, and hazards ratio
analyses. The median follow-up duration was 30.9 weeks.
The PFS rate was 63.3%, and the median PFS was not
reached. In platinum-resistant patients, the PFS rate was
60.0%. In the univariate analysis for PFS, the PS was sig-
nificant (Table 3). The OS rate was 85.2%.

The proportions of patients with complete response, par-
tial response, stable disease, or progressive disease were 12
(34.3%), 12 (34.3%), 5 (14.3%), and 6 (17.1%), respec-
tively. The ORR was 71.4%. Of the 12 patients with a com-
plete response, six were resistant to platinum. Seven
patients complained of abdominal symptoms, which im-
proved in six of these patients.

Discussion

In the present study (which, to the present authors’
knowledge, had the largest sample size of patients in
Japan), the period between diagnosis and initiation of BV
treatment, and the number of prior chemotherapy regimens
were found to be significant risk factors for GI perforation
and fistula. In a previous phase II study, a history of three
prior chemotherapy regimens was also associated with an
increased risk of GI perforation [7]. In addition, the authors
reported a trend for a higher risk of GI perforation with
bowel wall thickening or bowel obstruction on CT. As a re-
sult, phase 11 studies have excluded patients with these re-
ported risk factors [2, 3]. However, bowel wall thickening,
bowel obstruction, or intestinal invasion was not present in
any patient in the current study. Based on the present re-
sults, a risk for perforation and fistula might exist not only
with an increasing number of prior chemotherapy regimens
but also with longer ovarian cancer duration.

Because of the known effects of BV on PFS and abdom-
inal symptoms, the present authors consider it necessary to
use BV to treat recurrent ovarian cancer in patients who
had undergone many prior chemotherapy regimens. They
also considered BV use in these high-risk patients with a
focus on safety, as well as a quick diagnosis, which could
help avoid surgical treatment. For early detection of GI per-
foration and avoiding any subsequent peritonitis and sepsis,
it is important to maintain a high level of clinical aware-
ness and suspicion of this risk. Common signs and symp-
toms include abdominal pain, constipation, fever, and
leukocytosis [11]. Imaging studies, including contrast-en-
hanced CT, are useful to establish the diagnosis [12]. If a GI
perforation is effectively detected, it can be treated at a rel-
atively early stage—in a similar fashion to perforations
from acute diverticulitis—by using antibiotics or needle
drainage of any abscesses, which is generally followed by
bowel rest and intravenous nutrition. In the present insti-
tute, doctors, nurses, and pharmacists provide a thorough
explanation of GI perforation to patients and instruct them
to promptly visit the institute if they experience consider-
able abdominal pain. With suspicions of GI perforation, the

present authors always perform CT for timely detection and
appropriate treatment [13].

The rates of hypertension, proteinuria, and other adverse
events in the present study were similar to those previously
reported [1-5]. One patient experienced a grade 5 dissemi-
nated tumor hemorrhage and died 23 days after the BV
treatment. She had severe ileus and died because of can-
cerous peritonitis. The authors were unable to determine if
this was a treatment-related death. They have not yet ob-
served other severe adverse events such as thromboembolic
events, cardiac disorders, or posterior reversible en-
cephalopathy syndrome.

In the present study, the median PFS rate was 63.3%,
which did not reach the median; therefore, the study dura-
tion was too short to evaluate PFS. However, the median
follow-up duration was 30.9 weeks; hence, we could ex-
pect PFS in platinum-resistant patients, similar to the AU-
RELIA study (follow-up duration: 6.7 months), which
reported better PFS in patients with platinum resistance [3].
BV could have a similar therapeutic effect in Japanese pa-
tients. With longer follow-up durations, the present authors
intend to report the efficacy of BV treatment based on PFS.
With longer PFS, patients might be symptom-free and have
improved QOL, particularly in advanced/recurrent patients.

Of the 12 patients who had complete response, six were
resistant to platinum. The treatment of these patients could
proceed with only BV maintenance therapy, without the
need for cytotoxic drugs. Such a strategy could lead to im-
provements in QOL and could help avoid the adverse
events of cytotoxic drugs.

Prolonged PFS with BV might also have other benefits.
If platinum-resistant patients receive a platinum-free regi-
men, the platinum-free interval might also be prolonged,
which could restore platinum sensitivity [14, 15]. There-
fore, BV might be useful for delaying the use of platinum
drugs.

Of the seven patients with abdominal swelling and con-
siderable ascites, the symptoms improved during
chemotherapy with BV for six patients. Four of these six
patients had platinum-resistant ovarian cancer. This find-
ing is similar to that of a previous study [6].

This study had some limitations. It was retrospective,
with limited data compared with a phase III study. Fur-
thermore, few patients had GI perforation and fistula, and
only one patient had a grade 5 event. In the present authors’
future studies, they will aim at increasing the sample size
and confirming the present findings.

In conclusion, we could safely use BV for Japanese pa-
tients, as indicated in previous studies. In patients for whom
BV is initiated after a long period post-diagnosis or who
underwent a higher number of prior chemotherapy regi-
mens, the present authors caution the use of BV and rec-
ommend more diligent monitoring for perforations. Future
studies involving a larger sample size and longer follow-
up are needed to confirm these findings.
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