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Abstract
We investigated the efficacy and safety of further bevacizumab therapy in patients 
with platinum- resistant ovarian cancer whose disease had progressed after bevaci-
zumab plus chemotherapy. In this multicenter, open- label, phase II trial (JGOG3023), 
patients were randomized 1:1 to a single- agent chemotherapy alone (either pe-
gylated liposomal doxorubicin [40 or 50 mg/m2 administered intravenously], topote-
can [1.25 mg/m2 intravenously], paclitaxel [80 mg/m2 intravenously], or gemcitabine 
[1000 mg/m2 intravenously]) or single- agent chemotherapy + bevacizumab (15 mg/
m2 intravenously). The primary endpoint was investigator- assessed progression- 
free survival (PFS) according to RECIST version 1.1. Secondary endpoints were 
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1  | INTRODUC TION

Globally, the incidence of ovarian cancer is increasing every year,1 
and because most cases are diagnosed at an advanced stage, these 
patients tend to have a poor prognosis. The standard of care for 
ovarian cancer includes surgery plus chemotherapy with platinum 
and taxane agents.2 However, 25% of patients at first relapse ex-
perience platinum resistance, and almost all patients who expe-
rience recurrence or progressive disease subsequently develop 
platinum- resistant disease.3 Platinum- resistant recurrent ovarian 
cancer has a poor prognosis and a short OS of less than 12 mo.4 
There are limited treatment options for these patients, and avail-
able treatments do not necessarily prolong survival. The most 
common treatments for platinum- resistant ovarian cancer are PLD, 
topotecan, paclitaxel, and gemcitabine (GEM).5 However, overall 
response rates are no greater than 15% and the median PFS is 
only 3- 4 mo.4 Therefore, new treatments are needed for platinum- 
resistant ovarian cancer.

Bevacizumab is a recombinant humanized monoclonal antibody 
that limits angiogenesis by inhibiting vascular endothelial growth 
factor. Bevacizumab is currently the standard for both the primary 
treatment of ovarian cancer6,7 and the treatment of subsequent re-
lapse.8- 10 Previous trials have demonstrated the clinical usefulness 
of administering bevacizumab beyond progressive disease in locally 
recurrent or metastatic breast cancer and in advanced or recur-
rent colorectal cancer.11- 13 The efficacy of continuing bevacizumab 
beyond progressive disease (ie, re- treatment with bevacizumab 
after progression of disease when previously treated with bevaci-
zumab) was demonstrated in patients with platinum- sensitive re-
current ovarian cancer in a randomized phase III study; the study 
results showed a PFS of 11.8 mo and 8.8 mo with and without bev-
acizumab, respectively, with no unexpected toxicity.14 Currently, 

however, there are no clinical trials of bevacizumab beyond pro-
gressive disease in patients with platinum- resistant recurrent ovar-
ian cancer.

The present study sought to investigate the efficacy and safety 
of chemotherapy with or without bevacizumab in patients with 
platinum- resistant recurrent epithelial ovarian, fallopian tube, or 
primary peritoneal cancer who were previously treated with bevaci-
zumab for front- line or platinum- sensitive ovarian cancer.

2  | MATERIAL S AND METHODS

2.1 | Study design

Details of the study design and rationale have been published pre-
viously.15 In brief, this was an open- label, parallel- arm, randomized, 
phase II trial conducted at Japanese Gynecologic Oncology Group 
institutions (JGOG3023).

Patients with platinum- resistant recurrent ovarian cancer and 
recurrence after bevacizumab therapy in combination with che-
motherapy were randomly assigned 1:1 by dynamic randomization 
(minimization method) to treatment with single- agent chemotherapy 
(control arm: chemotherapy group) or single- agent chemotherapy 
plus bevacizumab (experimental arm: chemotherapy + bevacizumab 
group). Platinum resistance was defined as progression within 6 mo 
after the completion of at least 3 cycles of platinum- based chemo-
therapy, including bevacizumab. This definition therefore also in-
cludes patients that were characterized with platinum- refractory 
disease, which was defined as progression within 28 d of completing 
platinum- based chemotherapy. Patients with a measurable lesion 
confirmed by diagnostic imaging or with a cancer antigen (CA)125 
level more than 2 times higher than normal were considered eligible. 

overall survival (OS), objective response rate (ORR), and response rate according to 
Gynecological Cancer Intergroup cancer antigen 125 criteria. In total, 103 patients 
were allocated to chemotherapy (n = 51) or chemotherapy + bevacizumab (n = 52). 
Median investigator- assessed PFS was 3.1 and 4.0 mo in each group, respectively 
(hazard ratio [HR] = 0.54, 95% confidence interval [CI]: 0.32- 0.90, P = .0082). Median 
OS was 11.3 and 15.3 mo in each group, respectively (HR = 0.67, 95% CI: 0.38- 1.17, 
P = .1556). Respective ORRs were 13.7% and 25.0% (P = .0599) and response rates 
were 16.7% and 21.4% (P = .8273). The incidence of grade ≥3 treatment- related AEs 
was 42.0% in the chemotherapy group and 54.9% in the chemotherapy + bevaci-
zumab group; AEs were well tolerated, with only 2 and 12 events leading to dis-
continuation of therapy, respectively. Bevacizumab was effective beyond progressive 
disease and AEs were manageable. The observed improvement in PFS requires fur-
ther verification.
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The attending physician selected 1 of the following single- agent 
chemotherapy drugs for patients in both groups: PLD, topotecan, 
paclitaxel, or GEM. Randomization was performed according to the 
following stratification factors: number of regimens received previ-
ously (1 or 2 vs 3), time to recurrence or disease progression from the 
last day of platinum- drug administration (during treatment vs <3 mo 
vs ≥3 mo), and anticancer agent (PLD vs topotecan vs paclitaxel vs 
GEM).

Details of dosing schedules, criteria for discontinuation/modifi-
cation of the chemotherapy regimens, and prohibited/allowed con-
comitant drugs have been described in detail previously.15 Briefly, 
the dosing schedule for each chemotherapy regimen was as follows 
and each cycle was repeated until disease progression: PLD was 
administered intravenously at 40 mg/m2 or 50 mg/m2, 1 mg/min 
on Day 1 with a cycle equal to 28 d; topotecan was administered 
intravenously at 1.25 mg/m2 for more than 30 min on Days 1, 2, 
3, 4, and 5 with a cycle equal to 21 d; paclitaxel was administered 
intravenously at 80 mg/m2 for 60 min on Days 1, 8, and 15 with 
a cycle equal to 21 d; and GEM was administered intravenously at 
1000 mg/m2 for 30 min on Days 1 and 8 with a cycle equal to 21 d. 
Chemotherapy regimens were discontinued or modified based on 
the presence of AEs, and the dose could also be reduced at the dis-
cretion of the attending physician. The bevacizumab dose could only 
be reduced or adjusted based on the patient's body weight. The fol-
lowing drugs and therapies were prohibited: anticancer treatment, 
including chemotherapy drugs other than those defined in this trial, 
endocrine therapy, radiation therapy, hyperthermia therapy, and 
surgery; drugs not approved or those under clinical trials for new 
drug application; and drugs and therapy thought to affect the safety 
and efficacy of the drugs of this trial. Antiemetics, treatments for 
AEs (including bisphosphonate and anti- RANKL antibody for the 
treatment of bone metastases), and anticoagulants were permitted, 
but only for prophylactic use.

This study was approved by the institutional review board of each 
participating JGOG institution and was conducted in accordance 
with the International Conference on Harmonization Guidelines for 
Good Clinical Practice, the Ethical Guideline for Medical and Health 
Research involving Human Subjects, the Declaration of Helsinki, and 
applicable local laws and regulations. All patients provided written 
informed consent.

2.2 | Patients

A full list of the inclusion and exclusion criteria have been described 
previously.15 The critical inclusion criteria were as follows: age ≥20 y 
with histologically confirmed epithelial ovarian, fallopian tube, or 
primary peritoneal carcinoma; treated with ≥3 cycles of bevaci-
zumab + platinum chemotherapy; progression occurred <6 mo after 
completion of platinum treatment; ECOG PS of 0- 2; and RECIST pro-
gression with measurable lesion, or patients with non- measurable 
disease who could be evaluated based on Gynecological Cancer 
Intergroup (GCIG) CA125 criteria.

Critical exclusion criteria were as follows: ovarian borderline 
malignant tumor; history of other clinically active malignancy 
within 5 y of enrollment; ≥4 previous anticancer regimens; history 
of bowel obstruction (including sub- occlusive disease, related to 
the underlying disease, and history of abdominal fistula, gastro-
intestinal perforation, or intra- abdominal abscess); pelvic exam-
ination showing evidence of rectosigmoid involvement, computed 
tomography showing bowel involvement, or symptoms of bowel 
obstruction; surgery within 28 d prior to the study start or need 
for major surgery during study treatment; need of palliative radio-
therapy <14 d prior to the study start; current or recent treatment 
with another investigational drug within 30 d of the first study 
treatment dosing; known hypersensitivity to any of the study 
drugs or excipients; pregnancy, lactation, or childbearing potential 
in women not using highly effective contraception; and judgment 
by the principal investigator of inappropriateness to participate 
in the trial.

2.3 | Efficacy

The primary endpoint was investigator- assessed PFS (at study 
completion or at the time point when at least 90 events of disease 
progression or death are observed) according to RECIST v1.116 or 
GCIG CA125 criteria.17 Computed tomography scans were per-
formed every 6 wk after the start of treatment. Secondary end-
points were as follows: OS censored on the day of the final dose of 
study treatment or death; ORR based on the response definition 
of RECIST v1.1 or GCIG CA125 criteria; response rate based on 
GCIG CA125 criteria; and the number of times paracentesis was 
performed.

2.4 | Safety

The incidence and severity of AEs and treatment- related AEs were 
evaluated according to the Common Toxicity Criteria for Adverse 
Events v4.0 JCOG Japanese version (CTCAE v4.0- JCOG).18

2.5 | Statistical analysis

Details of the statistical analysis have been described previously.15 
In summary, the sample size was set to compare PFS, the primary 
endpoint, and the median PFS of the control group was assumed 
to be 3 mo. The HR of the treatment group to the control group 
was expected to be 0.7; the median PFS of the treatment group cor-
responding to an HR equal to 0.7 was approximately 4.3 mo. The 
survival time of each group was assumed to follow an exponen-
tial distribution. With an allocation ratio to the chemotherapy and 
chemotherapy + bevacizumab groups set at 1:1, 90 events would be 
required to ensure a statistical power of ≥80% in the log- rank test 
with a 1- sided significance level of 20%. As it was anticipated that it 
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would be difficult to secure a sufficient sample size with a two- sided 
significance level of .05, we set the 1- sided significance level at .2 to 
improve detection power. We assumed that the objectives of this 
randomized phase 2 clinical trial justify this approach. Considering a 
registration period of 24 mo, which was initially planned, and a mini-
mum PFS observation period of 6 mo, 97 patients would be required 
to observe 90 events. Therefore, the target number of patients was 
determined to be 106 (approximately 53 patients per group).

The analysis populations were the ITT set (defined as patients 
who were registered to this study and randomly allocated to either 
of the groups), the PPS (defined as patients among the ITT set who 
received the protocol therapy at least once and had no serious pro-
tocol deviation), and the SAS (defined as patients who were regis-
tered to this study and received the protocol therapy at least once).

Descriptive statistics were used for baseline demographic and 
clinical characteristics, with n (%) for categorical variables and mean 
± SD for continuous variables. In each group, the median PFS and 
OS and their respective 95% CI (two- sided) were estimated by the 
Kaplan- Meier method. Statistical significance between the groups 
was evaluated by the stratified log- rank test with a significance level 
of 20% (one- sided) for PFS and 5% (two- sided) for OS. A stratified 
Cox proportional hazard model was used for estimating the adjusted 
HR and its 95% CI (two- sided). A multivariable Cox proportional haz-
ard model was constructed using treatment allocation, each factor, 
and their interactions as explanatory variables to test whether the 
coefficient of the interaction term was zero. A two- sided significance 
level of 20% was used. ORR was evaluated in patients with evaluable 
response according to the RECIST v1.1 criteria. A Cochran- Mantel- 
Haenszel test was used to assess between- group statistical signifi-
cance, with a significance level of 5% (two- sided). ORR and its 95% 
Clopper- Pearson CI (two- sided) were calculated for each group.

A multivariable logistic regression model was used to estimate 
the adjusted odds ratio between treatment groups. The median num-
ber of paracentesis procedures performed and the percentage of 
patients who underwent paracentesis were determined. Statistical 
significance between the groups was calculated by the van Elteren 
test (stratified Wilcoxon rank sum test), with a significance level of 
5% (two- sided). The statistical software used for statistical analysis 
was SAS version 9.3 (SAS Institute Inc, Cary, NC, USA).

3  | RESULTS

3.1 | Patient disposition and characteristics

The study was conducted from June 2015 to November 2019. The 
enrollment period was initially planned for 2 y but was extended to 
3.5 y to reach the sample size required; the follow- up period was 
6 mo after completion of patient registration. The patient disposition 
is shown in Figure 1. In total, 103 patients were enrolled and allo-
cated to the chemotherapy group (n = 51) and chemotherapy + bev-
acizumab group (n = 52); all of these patients were included in the ITT 
analysis set. Two patients in the chemotherapy + bevacizumab group 

were discontinued before starting protocol treatment. Two patients 
were misallocated to the chemotherapy group and received bevaci-
zumab. These patients were included in the chemotherapy group for 
efficacy analyses and in the chemotherapy + bevacizumab group for 
safety analyses. One patient allocated to the chemotherapy + beva-
cizumab group received chemotherapy alone (without bevacizumab). 
This patient was included in the chemotherapy + bevacizumab group 
for efficacy analysis and the chemotherapy group for safety analysis. 
The efficacy analyses were done using the ITT set. For the safety 
analysis, 50 patients (chemotherapy group) and 51 patients (chemo-
therapy + bevacizumab group) were included in the SAS.

The baseline demographic and clinical characteristics of the study 
patients are summarized in Table 1. The mean ± SD age of patients 
was 60.7 ± 12.15 y in the chemotherapy group and 60.3 ± 9.71 y in 
the chemotherapy + bevacizumab group. Serous carcinoma was the 
most common histological category in both groups. Twelve patients 
in each group had a platinum- free interval of zero during the study 
treatment and use of bevacizumab as a front- line therapy was similar 
in both groups. Baseline characteristics were well balanced between 
groups.

3.2 | Efficacy

3.2.1 | Primary endpoint

The median investigator- assessed PFS (primary endpoint) was 
3.1 mo (95% CI: 2.5- 4.6) in the chemotherapy group and 4.0 mo (95% 
CI: 3.0- 5.7) in the chemotherapy + bevacizumab group (HR = 0.54, 
95% CI: 0.32- 0.90, 1- sided P = .0082) (Figure 2A). In the multivariate 
Cox regression model of PFS, using the 20% significance level, inter-
actions with treatment allocation were detected for the maximum 
tumor diameter (≥50 mm vs <50 mm) (P = .0158) and presence of 
ascites (P = .1866) (Figure 2B). The HR of the chemotherapy + beva-
cizumab group relative to the chemotherapy group was 0.18 (95% 
CI: 0.03- 1.05) in the subgroup with a maximum tumor diameter of 
≥50 mm (n = 10) and 0.85 (95% CI: 0.52- 1.39) in the subgroup with a 
maximum tumor diameter of <50 mm (n = 66).

3.2.2 | Secondary endpoints

The median OS was 11.3 mo (95% CI: 8.8- 12.6) in the chemotherapy 
group and 15.3 mo (95% CI: 10.0- 17.4) in the chemotherapy + beva-
cizumab group (HR = 0.67, 95% CI: 0.38- 1.17, P =.1556) (Figure 3A). 
In the multivariate Cox regression model of OS, using the 20% sig-
nificance level, interactions with treatment allocation were detected 
for the number of previous regimens (1 or 2 vs ≥3) (P = .1215) and 
the maximum tumor diameter (≥50 mm vs <50 mm) (P = .0689) 
(Figure 3B).

Response was evaluated in 77 patients (39 in the chemotherapy 
group and 38 in the chemotherapy + bevacizumab group) by the 
definition of RECIST v1.1 and in 26 patients (12 in the chemotherapy 
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group and 14 in the chemotherapy + bevacizumab group) by the GCIG 
CA125 criteria. The ORR defined by the RECIST was 13.7% (95% CI: 
5.7%- 26.3%) in the chemotherapy group (complete response, n = 0; 
partial response, n = 7) and 25.0% (95% CI: 14.0%- 38.9%) in the che-
motherapy + bevacizumab group (complete response, n = 1; partial 
response, n = 12) (P = .0599). Furthermore, the response rate ac-
cording to the GCIG CA125 criteria was 16.7% (95% CI: 2.1%- 48.4%) 
in the chemotherapy group and 21.4% (95% CI: 4.7%- 50.8%) in the 
chemotherapy + bevacizumab group (P = .8273).

3.3 | Safety

A summary of AEs and treatment- related AEs is shown in Table 2. 
The overall incidence of AEs was 100% in the chemotherapy group 
and 98.0% in the chemotherapy + bevacizumab group, and that of 
treatment- related AEs was 96.0% in the chemotherapy group and 
96.1% in the chemotherapy + bevacizumab group. The AEs were 
generally manageable; only 2 patients in the chemotherapy group 

and 12 patients in the chemotherapy + bevacizumab group discon-
tinued treatment due to AE.

There were more treatment- related grade ≥3 AEs in the chemo-
therapy + bevacizumab group compared with the chemotherapy 
group (54.9% vs 42.0%). One patient in the chemotherapy + bevaci-
zumab group died due to an AE (infection or infestation –  other). The 
patient had a fever of 39°C during Cycle 2 of PLD + bevacizumab 
therapy and received appropriate inpatient management. Further 
chemotherapy was cancelled. On Day 28 of the second adminis-
tration of bevacizumab, the patient experienced a massive melena, 
which was considered an AE possibly attributable to bevacizumab. 
Later, the patient presented with neutrophil count decreased and 
grade 4 platelet count decreased. Although symptomatic treatment 
was provided, the patient died of bacteremia. Neutrophil count de-
creased and platelet count decreased were AEs possibly attributable 
to PLD; therefore, the attending physician reported that the death 
was attributable to both bevacizumab and PLD.

The incidence of grade 4 AEs was low and included stroke (n = 1) 
in the chemotherapy group, and duodenal perforation (n = 1) and 

F I G U R E  1   Patient disposition. Data are n (%). aThe reasons for discontinuation were as follows. In 1 case, the dosing regimen assigned 
to the patient was not approved. In another case, the patient's protein to creatinine ratio (1.3) was found to be above that established as 
an eligibility criterion for this study (≤1.0). bTwo patients were misallocated to the chemotherapy group and received bevacizumab; these 
patients were included in the chemotherapy group for efficacy analyses and in the chemotherapy + bevacizumab group for safety analyses. 
One patient allocated to the chemotherapy + bevacizumab group received chemotherapy alone (without bevacizumab) and was included 
in the chemotherapy + bevacizumab group for efficacy analysis and the chemotherapy group for safety analysis. BEV, bevacizumab; CT, 
chemotherapy; ITT, intention to treat

Enrolled 103

Randomized 103

ITT efficacy population
Allocated to CT group 51 

ITT efficacy population
Allocated to CT+BEV group 52

Discontinued 2a

Safety population
CT group
CT in CT+BEV group

50
49
1b

Safety population
CT+BEV group
CT+BEV in CT group

51
49
2b

Protocol treatment
CT
CT+BEV 

51
49
2b

Protocol treatment
CT+BEV
CT

50
49
1b

Treatment (CT) discontinuation 51

• Disease progression, relapse during active
treatment 41

• Adverse events 3
• Delay that exceeds the prescribed 

period 1

• Other 2

• Patient withdrawal or refusal for toxicity
reason 1

• Patient withdrawal or refusal for reason 
other than toxicity 3

• Other 3

Treatment (BEV) discontinuation 2

• Adverse events 1
• Other 1

• Other 1

Treatment (CT) discontinuation 50

• Disease progression, relapse during active
treatment 30

• Adverse events 8
• Delay that exceeds the prescribed period 2
• Necessity for reduction at the lowest dose 

level 1

• Grade 4 non-hematologic toxicities 2
• Other 3

• Patient withdrawal or refusal for toxicity
reason 6

• Patient withdrawal or refusal for reason other
than toxicity 1

• Other 5

Treatment (BEV) discontinuation 50

• Disease progression, relapse during active
treatment 29

• Adverse events 10
• Delay that exceeds the prescribed period 4
• Grade 4 non-hematologic toxicities 2
• Other 4

• Patient withdrawal or refusal for toxicity
reason 3

• Patient withdrawal or refusal for reason other
than toxicity 3

• Other 5
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neutrophil count decreased (n = 1) in the chemotherapy + bevaci-
zumab group; all 3 AEs resolved after appropriate interventions.

AEs leading to discontinuation of chemotherapy are shown 
in Table 3. AEs leading to discontinuation of bevacizumab were 

proteinuria (3 events), infections and infestations: other (2 events), 
and 1 event each of duodenal perforation, thromboembolic event, 
ileus, small intestinal obstruction, rash maculo- papular, pneumonitis, 
and pulmonary fibrosis.

TA B L E  1   Baseline demographic and clinical characteristics (intent- to- treat analysis set)

Chemotherapy group
N = 51

Chemotherapy + bevacizumab group
N = 52

Age, y 60.7 ± 12.15 60.3 ± 9.71

<65 y 25 (49.0) 33 (63.5)

≥65 y 26 (51.0) 19 (36.5)

ECOG PS

0 43 (84.3) 43 (82.7)

1 8 (15.7) 7 (13.5)

2 0 0

3 0 0

4 0 0

Missing 0 2 (3.8)

FIGO stage

I 3 (5.9) 3 (5.8)

II 3 (5.9) 3 (5.8)

III 27 (52.9) 37 (71.2)

IV 18 (35.3) 9 (17.3)

Histological category

Serous carcinoma 35 (68.6) 29 (55.8)

Clear cell carcinoma 9 (17.6) 7 (13.5)

Endometrioid carcinoma 3 (5.9) 5 (9.6)

Mucinous carcinoma 1 (2.0) 3 (5.8)

Other 3 (5.9) 8 (15.4)

Number of prior regimens

1 or 2 43 (84.3) 45 (86.5)

≥3 8 (15.7) 7 (13.5)

Platinum- free interval

During treatment (<28 d) 12 (23.5) 12 (23.1)

28 d to <3 mo 9 (17.6) 11 (21.2)

3 to <6 mo 30 (58.8) 29 (55.8)

Chemotherapy

Liposomal doxorubicin 21 (41.2) 21 (40.4)

Topotecan 4 (7.8) 4 (7.7)

Paclitaxel 8 (15.7) 8 (15.4)

Gemcitabine 18 (35.3) 19 (36.5)

Presence of ascites 21 (41.2) 18 (34.6)

Maximum tumor diameter, mm 33.1 ± 25.38 29.6 ± 15.91

Patients who received bevacizumab as front- line 
therapy

25 (49.0) 27 (51.9)

Patients who received bevacizumab for platinum- 
sensitive ovarian cancer

26 (51.0) 25 (48.1)

Note: Data are n (%) or mean ± standard deviation.
Abbreviations: FIGO, International Federation of Gynecology and Obstetrics.
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4  | DISCUSSION

Overall survival is short in patients with recurrent ovarian cancer, 
and low response rates are observed with current treatments.4,5 
However, the recent QUADRA trial demonstrated the clinical ef-
ficacy of niraparib in patients with recurrent ovarian cancer.19 
Although the trial enrolled a broad population that included 
platinum- sensitive, platinum- refractory, and platinum- resistance 
populations, the primary endpoint was overall response in patients 
who were platinum sensitive. For patients with platinum- resistant 

and recurrent ovarian cancer, there is a paucity of effective treat-
ment options. Our study differed from the QUADRA trial as the 
study population was composed entirely of patients with platinum- 
refractory or platinum- resistant disease.

Previous trials, in various recurrent or metastatic cancer types other 
than ovarian cancer, have demonstrated the benefit of bevacizumab 
added to chemotherapy for progressive disease.11- 13 In addition, the in-
creased efficacy of chemotherapy + bevacizumab beyond progressive 
disease compared with chemotherapy alone was shown in a xenograft 
model of human ovarian clear cell carcinoma.20 The AURELIA clinical 

F I G U R E  2   Kaplan- Meier curve for investigator- assessed progression- free survival (A) and forest plot of progression- free survival and 
interaction term test based on a multivariate Cox regression model (B) (intent- to- treat analysis set). BEV, bevacizumab; CI, confidence 
interval; CT, chemotherapy
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3
8

1
3

0
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No. at risk
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CT+BEV group
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CT vs CT+BEV group 103 51 52 0.69 (0.46–1.04)

Number of prior regimens
1 or 2
3

88
15

43
8

45
7

0.62 (0.40–0.97) 
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.3050

Platinum-free interval
During treatment
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20
59

12
9

30

12
11
29

0.93 (0.41–2.11)
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trial previously demonstrated that chemotherapy + bevacizumab was 
able to significantly improve PFS in patients with platinum- resistant 
recurrent ovarian cancer not previously treated with bevacizumab.10 
In comparison, our study differs from the AURELIA trial as it includes 
patients with progressive platinum- resistant and recurrent cancer who 
had previously received bevacizumab treatment. As such, we describe 
the efficacy and safety of chemotherapy + bevacizumab in this pop-
ulation and show that this is a treatment option in which none was 
previously established. Of note, the safety profile in our study is also 
consistent with that shown in the AURELIA trial.

PFS was 4 mo in the chemotherapy + bevacizumab group in this 
study compared with 6.7 mo in the AURELIA trial.10 The reasons for 

this difference may be due to variations between the 2 studies in 
patients’ baseline characteristics. First, the present study included 
patients who had received third- line or later- line treatment, while 
the AURELIA trial excluded such patients. Second, the percentage 
of patients with a platinum- free interval of less than 3 mo was 40%- 
45% in the present study and approximately 30% in the AURELIA 
trial. Third, regarding histological categories, the percentage of pa-
tients with serous carcinoma, for which chemotherapy is considered 
to be effective, was 55.8% in this study, compared with 85% in the 
AURELIA trial. Finally, approximately 30% of attending physicians 
selected paclitaxel for combination treatment with bevacizumab in 
the AURELIA trial while approximately 15% in our study selected 

F I G U R E  3   Kaplan- Meier curve for overall survival (A) and forest plot of overall survival and interaction term test based on a multivariate 
Cox regression model (B) (intent- to- treat analysis set). BEV, bevacizumab; CI, confidence interval; CT, chemotherapy
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paclitaxel for combination treatment. This is important because, in 
an exploratory analysis of the AURELIA trial, it was shown that for 
the weekly paclitaxel cohort there was a more pronounced treat-
ment effect on ORR, PFS, and OS compared with the PLD or topote-
can treatment cohorts.21

In the present study, interactions with treatment allocation were 
detected for the maximum tumor diameter (P = .0158) and presence 
of ascites (P = .1866). Although there was no significant difference 
between the chemotherapy group and chemotherapy + bevaci-
zumab group in terms of the P- value for the presence of ascites, 

TA B L E  2   Summary of adverse events and treatment- related adverse events

Chemotherapy group
(N = 50)

Chemotherapy + bevacizumab group
(N = 51)

Any AEs 50 (100) 50 (98.0)

Serious AEs 8 (16.0) 12 (23.5)

AEs leading to treatment discontinuation 2 (4.0) 12 (23.5)

AEs of grade ≥3 23 (46.0) 30 (58.8)

Any treatment- related AEs 48 (96.0) 49 (96.1)

Serious treatment- related AEs

Related to chemotherapy or BEV (or related to both) 3 (6.0) 8 (15.7)

Related to chemotherapy 3 (6.0) 6 (11.8)

Related to BEV 0 4 (7.8)

Treatment- related AEs grade ≥3 21 (42.0) 28 (54.9)

Grade ≥3 treatment- related AEs occurring in ≥3% of 
patients (preferred term)

Neutrophil count decreased 16 (32.0) 19 (37.3)

Platelet count decreased 7 (14.0) 5 (9.8)

Anemia 4 (8.0) 5 (9.8)

Anorexia 1 (2.0) 3 (5.9)

Febrile neutropenia 3 (6.0) 1 (2.0)

Palmar- plantar erythrodysesthesia syndrome 2 (4.0) 0

Infections and infestations –  other 0 3 (5.9)

Proteinuria 0 3 (5.9)

Hypertension 0 2 (3.9)

Mucositis oral 0 2 (3.9)

Hypoalbuminemia 0 2 (3.9)

Note: Data are n (%).
Abbreviations: AE, adverse event; BEV, bevacizumab.

Chemotherapy group
(N = 50)

Chemotherapy + bevacizumab 
group
(N = 51)

Ileus 1 (2.0) 1 (2.0)

Pneumonitis 1 (2.0) 1 (2.0)

Infections and infestations –  other 0 2 (3.9)

Duodenal perforation 0 1 (2.0)

Thromboembolic event 0 1 (2.0)

Small intestinal obstruction 0 1 (2.0)

Rash maculopapular 0 1 (2.0)

Platelet count decreased 0 1 (2.0)

Pulmonary fibrosis 0 1 (2.0)

Note: Data are n (%).

TA B L E  3   Adverse events leading to 
discontinuation of chemotherapy
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this finding suggests that the addition of bevacizumab is effective in 
cases with tumor diameter ≥50 mm and cases with ascites.

Our results demonstrated that OS was longer in the chemother-
apy + bevacizumab group (15.3 mo) than in the chemotherapy group 
(11.3 mo; P = .1556). Although no statistically significant improve-
ment in OS was shown, we considered that the endpoint would have 
been met with a larger sample size. These findings are consistent with 
the results of the AURELIA trial that reported no statistically signifi-
cant difference in OS between the regimens (median OS 16.6 mo in 
the chemotherapy + bevacizumab group and 13.3 mo in the chemo-
therapy group; unstratified log- rank P < .174).10 When evaluating the 
HR of OS by subgroups in the present study, increased efficacy was 
generally shown in the chemotherapy + bevacizumab group.

ORR in this study was approximately twice as high in the che-
motherapy + bevacizumab group (25.0%) than in the chemotherapy 
group (13.7%; P = .0599). This finding supports the additive effect of 
bevacizumab in single- agent chemotherapy. Similarly, the MITO16B/
MaNGO- OV2B/ENGOT- OV17 study reported a higher ORR with 
chemotherapy + bevacizumab vs chemotherapy (69.2% vs 49.7%, 
P = .001).14

In a previous study of bevacizumab in patients with platinum- 
resistant ovarian cancer or peritoneal serous cancer, gastrointestinal 
perforation occurred in 23.8% of patients previously treated with 
more than 3 regimens,22 which suggests that this AE may warrant 
specific monitoring in patients with ovarian cancer receiving mul-
tiple bevacizumab treatment regimens. In the present study, 1 pa-
tient (2.0%) in the chemotherapy + bevacizumab group presented 
with a grade ≥3 duodenal perforation, and this patient had received 
2 previous treatment regimens. No gastrointestinal perforation was 
observed in those previously treated with 3 or more regimens, al-
though it should be noted that only 7 patients in the chemother-
apy + bevacizumab group had received 3 or more prior regimens. We 
considered that the scarcity of gastrointestinal perforation in our 
study was due to the strict exclusion of patients with 4 or more prior 
regimens and of those who had bowel obstruction or bowel involve-
ment, as these patients were considered to be at greater risk of this 
AE. Therefore, we considered that treatment with bevacizumab can 
be safely continued in patients who have received prior treatment 
with bevacizumab, without the occurrence of gastrointestinal perfo-
ration, as long as potential risk factors are taken into consideration.

AEs specific to bevacizumab observed in this study did not 
notably differ from those in the AURELIA trial,10 suggesting that 
tolerability is favorable even in patients who received prior treat-
ment with bevacizumab. The incidences of both hypertension and 
proteinuria of grade 3 or higher were similar between the AURELIA 
trial and the present study (hypertension, 7.3% vs 5.9%; proteinuria, 
1.7% vs 5.9%, respectively). Furthermore, even though patients in 
our study received continuous treatment with bevacizumab, despite 
prior treatment with this agent, the incidences of hypertension and 
proteinuria were lower than those reported in a previous study of 
bevacizumab conducted in Japanese patients (23.2% and 12.6%, 
respectively).23 This finding indicates the possibility that patients 

who had not experienced these AEs during the prior treatment were 
enrolled.

To our knowledge, this is the first study to investigate continuing 
bevacizumab beyond progressive disease in patients with platinum- 
resistant recurrent ovarian cancer who show a limited response to 
treatment. While our data suggest that bevacizumab plus chemo-
therapy may be a new treatment option for this patient population, 
we acknowledge that the study has some limitations, particularly 
those inherent to the open- label design. In addition, the results 
have limited generalizability, because only Japanese patients were 
included and because of the relatively small size of the study, which 
was expected, due to the relative rarity of platinum- resistant recur-
rent ovarian cancer in patients who received prior treatment with 
bevacizumab. Nonetheless, our data provide information relevant 
to the management of this disease, and our findings should be con-
firmed in a larger, more geographically inclusive, phase III study.

The results of this phase II study demonstrated the efficacy 
and manageable toxicity of continuing bevacizumab beyond pro-
gressive disease in patients with platinum- resistant recurrent ovar-
ian cancer previously treated with bevacizumab for front- line or 
platinum- sensitive recurrent ovarian cancer. However, although an 
improvement in PFS was observed, further verification is required.
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