
Introduction

Since the mid-1990s, the standard first-line chemother-

apy for ovarian, fallopian tube, and primary peritoneal can-

cers, has been the combination of paclitaxel and carboplatin

(TC). TC has significantly improved the survival of the pa-

tients with advanced ovarian cancer [1, 2]. More than half

of patients treated with TC, however, will suffer recurrence

despite optimal management comprising maximal cytore-

ductive surgery and first-line platinum-based chemother-

apy. The recurrence is due to drug resistance [3]. Generally,

the prognosis is poorest for patients who relapse within six

months of the last chemotherapy session; the disease in

these patients is considered platinum-resistant [4]. Included

among in this group of patients with a poor prognosis are

those with platinum-refractory disease, i.e, patients in

whom these has been no progression-free interval despite

first-line platinum-based chemotherapy [4]. For patients

with platinum-sensitive ovarian cancer, second-line re-

treatment with a platinum-based regimen is considered the

optimal approach to recurrence. However, for patients with

platinum-refractory ovarian cancer, single-agent chemo-

therapy with a non-platinum-based agent such as pegylated

liposomal doxorubicin (PLD), topotecan or gemcitabine is

recommended [5-9].

Bevacizumab, a humanized recombinant antibody to vas-

cular endothelial growth factor (VEGF), is a new molecu-

lar targeted agent for ovarian cancer. Bevacizumab has

proved to be effective in combination with TC as first-line

therapy and also with a single chemotherapy agent such as

PLD, topotecan, or gemcitabine for recurrence or refrac-

tory ovarian, tubal, or peritoneal cancer [10-12].

Whereas, in the past, we treated the platinum resist-

ant/refractory ovarian cancer with PLD alone, we now use

PLD in combination with bevacizumab. The authors thus

conducted a retrospective study to evaluate whether PLD

combined with bevacizumab is of greater benefit than PLD

alone for TC-refractory/resistant ovarian cancer. 

Materials and Methods

Patients included in the study were identified through a search

of departmental records, under approval of the hospital review

board. Two group of patients were included: 59 patients with TC-

resistant/refractory ovarian cancer treated with PLD alone (50

mg/m

2

) on day 1 of a 28-day cycle during the period January 2010
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Summary

Introduction. The authors conducted a retrospective study examine the efficacy of pegylated liposomal doxorubicin (PLD) with/with-

out bevacizumab in patients with carboplatin/paclitaxel (TC)-resistant/refractory ovarian cancer. Material and Methods: Subjects were

81 patients with TC-resistant/refractory ovarian, peritoneal, or tubal carcinoma who received second-line PLD alone (n=59) or PLD plus

bevacizumab combination (n=22) chemotherapy after TC failure. Efficacy and safety of the regimens were compared between the two

groups. Results. The average number of cycles of PLD and PLD plus bevacizumab were 5.9 and 5.3, respectively. The response to the

chemotherapy (complete response and partial response) was 25.4% in the PLD group and 45.5% in the PLD plus bevacizumab group

(p = 0.01). The overall response (complete response, partial response, and stable disease) was 48.3% and 86.4%, respectively (p =
0.002). Median time to disease progression was 7.7 and 9.5 months, respectively (p = 0.344), and median survival time was 16.4 and

13.2 months, respectively (p = 0.556). Grade 3-4 hematologic and non- hematologic toxicities did not differ between the two groups.

Next, patients were divided into two groups: those refractory to initial platinum-based chemotherapy (n=46) and those who were plat-

inum-sensitive (n=35). In platinum refractory patients, median time to disease progression in PLD and in PLD plus bevacizumab was

5.4 and 11.9 months, respectively (p = 0.466). Conclusion. In terms of tumor response and survival time, bevacizumab provides a clin-

ical benefit for the patients with platinum-resistant/refractory ovarian cancer. Further, the addition of bevacizumab to PLD may provide

longer PFS for patients with disease that is refractory to first-line platinum based chemotherapy. 
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through December 2015, and 22 patients with TC-resistant/re-

fractory ovarian cancer treated with a PLD (40 mg/m

2

) plus be-

vacizumab (15 mg/m

2

) on day 1 of a 28-day cycle during the

period April 2014 through December 2015. No anthracyclines had

been used in any of the patients.

Criteria for inclusion in the study were as follows: (1) the pa-

tient’s tumor had been histologically confirmed as ovarian ep-

ithelial, fallopian tube, or primary peritoneal carcinoma, (2) the

patient had undergone one or more regimens of systemic postop-

erative chemotherapy, (3) the patient had been diagnosed with a

recurrent or refractory tumor at the start of the PLD or PLD plus

bevacizumab chemotherapy, (4) the patient’s clinical information

was available for analysis. Platinum-resistant disease was defined

as disease progression within six months after the most recent

platinum-based chemotherapy session. Platinum-refractory dis-

ease was defined as disease progression during first-line TC

chemotherapy, i.e., disease that was not responsive to first-line

chemotherapy.

Response to the second-line therapy was evaluated according to

the Response Evaluation Criteria in Solid Tumors (RECIST), ver.

1.1. In the absence of measurable disease, the CA125 level was

used to evaluate tumor response. Response was classified as one

of four types: complete response (CR), which was defined as the

disappearance of all target and non-target lesions, no evidence of

new lesions, and normalization of the CA125 level; partial re-

sponse (PR), which was defined as a 30% or greater reduction in

the sum of the longest dimensions of all target lesions and no pro-

gression of non-target lesions, lasting at least four weeks or a 50%

reduction in the of CA125 level, lasting at least four weeks; or

progressive disease (PD), which was defined as a 20% or greater

increase in the sum of the longest dimensions of the target lesions,

the appearance of new lesions, or a doubling of the CA125 levels

within eight weeks from the start of chemotherapy. The fourth re-

sponse type, stable disease (SD), was defined as any condition

that did not meet the CR, PR, or PD criteria. The authors calcu-

lated the clinical benefit rate (CBR), i.e., the percentage of pa-

tients in whom a CR, a PR, or SD was achieved. Adverse effects

were analyzed according to the Common Terminology Criteria

for Adverse Events (CTCAE), ver. 4.0. The time to disease pro-

gression was defined as the time from the date of the first treat-

ment with PLD alone or with PLD plus bevacizumab to the date

of tumor progression. 

The following variables were compared between the two study

groups: age, type of tumor, the number of chemotherapy regimens

each patient had received, the number of patients with platinum-

resistant vs. platinum-refractory disease, the number of re-treat-

ment chemotherapy cycles, responses to therapy, progression-free

survival (PFS), disease-specific survival (DSS), and chemother-

apy-related adverse events. PFS and DSS rates were determined

by the Kaplan-Meier method.

Values are shown as mean and range or as the number and per-

centage of patients. Between-group differences were analyzed by

Student’s t- or chi-square test, as appropriate, with the exception

of differences in survival, which were analyzed by log-rank test.

P < 0.05 was considered significant.

Results

Patient characteristics are shown per group in Table 1.

Mean age of patients in the PLD group was 62.5 (range,

35-84) years, and that in the PLD plus bevacizumab group

was 59.1 (range, 34-75) years. In both groups, the majority

of tumors were ovarian carcinomas, and the most frequent

histotype was papillary serous adenocarcinoma. Seventy-

seven percent of patients in the PLD group and 77.8% in

the PLD plus bevacizumab group had been treated previ-

ously with only one chemotherapy regimen. The disease

was refractory to initial platinum-based chemotherapy in

32 (54.2%) patients in the PLD group and 14 (63.6%) pa-

tients in the PLD plus bevacizumab group. Patients in the

PLD group underwent 1-25 treatment (mean, 5.9) cycles,

and patients in the PCL plus bevacizumab group underwent

1-10 (mean, 5.3) treatment cycles. None of these patient

characteristics differed significantly between the two

groups.

Responses to treatment are shown per group in Table 2.

After six treatment cycles, the overall response rate in the

PLD group was 25.4%, (CR, n=7; PR, n=8). In the PLD

plus bevacizumab group, the overall response rate was

45.5% (PR, n=10). Thus, the CBR was better in the PLD

plus bevacizumab group than in the PLD alone group

(86.4% vs. 47.5%, respectively; p = 0.002).

PFS curves are shown in Figure 1, and DSS curves are

shown in Figure 2. Mean time to disease progression was

7.7 months in the PLD group and 9.5 months in the PLD

plus bevacizumab group (p = 0.611). There was no signif-

icant difference in PFS or DSS between the PLD group and

the PLD plus bevacizumab group. For patients with resist-

ant disease, the mean time to disease progression was 8.5

months in the PLD group and 6.4 months in the PLD plus

bevacizumab group (p = 0.548), whereas for patients with

refractory disease, the mean time to disease progression

was 5.4 months in the PLD group and 11.9 months in the

PLD plus bevacizumab group (p = 0.127) (Figures 3, 4).

Chemotherapy-related adverse events are shown per

group in Table 3. The incidence of adverse events did not

differ significantly between the two groups. The most com-

mon CTCAE Grade 2 or above adverse events, leukopenia

and neutropenia, were due to hematologic toxicity. Grade 3-

4 leukopenia and neutropenia occurred in 18.3% and

16.7%, respectively, of patients treated with PLD and in

18.1% and 18.1%, respectively, of patients treated with

PLD plus bevacizumab; the differences were not signifi-

cant. Three patients in the PLD group and five patients in

the PLD plus bevacizumab group did not continue treat-

ment because of stomatitis or hand-foot syndrome. Pefora-

tion of the small bowel occurred in one patient in the PLD

plus bevacizumab group; open surgery was performed for

creation of a stoma in this patient. During the surgery, se-

vere adhesions resulting from a previous operation were

found, and the present authors attributed the perforation to

the adhesions rather than directly to the bevacizumab.
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Discussion

Bevacizumab has proved to be effective in combination

with platinum-based drugs for first-line chemotherapy and

also for recurrent or refractory ovarian, tubal, or peritoneal

cancer. Effectiveness has been shown for both bevacizumab

monotherapy and bevacizumab combined with other

chemotherapy agents [10-15]. Overall, the present study

showed that the addition of bevacizumab to PLD provided a

Table 1. — Patient characteristics per study group.
PLD (n=59) PLD+ p value* 

bevacizumab 

(n=22)

Age (years) 62.5 (35-84) 59.1 (34-75) 0.21

Tumor site 

Ovary 52 21 0.34   

Fallopian tube 2 0 0.39   

Peritoneum 5 1 0.56  

Histotype 

Serous papillary 34 15 0.90   

Endometrioid 12 0 0.02   

Clear cell 5 5 0.08   

Undifferentiated 7 1 0.34   

Other 1 1 0.45  

Number of prior regimens 1.3 (1-3) 1.4 (1-4)   

Refractory disease 32 (54.2%) 14 (63.6%) 0.48  

Number of re-treatment 5.9 (1-25) 5.3 (1-10) 0.37

chemotherapy cycles 

Values are shown as mean (and range) or the number (and percentage) of pa-
tients unless otherwise indicated.
*by chi-square test.

Table 2. — Responses to treatment per study group.
PLD (n=59) PLD+bevacizumab (n=22) p

Complete response 7 (11.9) 0 0.091

Partial response 8 (13.3) 10 (45.5) 0.002

Stable disease 13 (21.7) 9 (40.9) 0.089

Progressive disease 31 (51.7) 3 (13.7) 0.240

CBR* 28 (47.5) 19 (86.4) 0.002

Number (and percentage) of patients are shown.
*CBR: clinical benefit rate, i.e., the number of patients in whom a CR, a PR,
or SD was achieved.

Table 3. — Re-treatment chemotherapy-related adverse
events (grade 3-4 toxicity) per study group.

PLD PLD+bevacizumab p value*

Leukopenia 11 (18.3) 4 (18.1) 0.99

Neutropenia 10 (16.7) 4 (18.1) 0.87

Stomatitis 0 (0) 0 (0) -

Hand-hoot syndrome 5 (8.3) 1 (13.6) 0.56

Hypertension 0 (0) 0 (0) -

Proteinuria 0 (0) 1 (13.6) 0.10

GI perforation 0 (0) 1 (13.6) 0.10

Number (and percentage) of patients are shown.
*by chi-square test. GI: gastrointestinal

Figure 3. — Kaplan-Meier curves of progression-free survival

(PFS) per treatment among patients with recurrent disease.

Figure 2. — Kaplan-Meier curves of disease-specific survival

(DSS) per treatment.

Figure 1. — Kaplan-Meier curves of progression-free survival

(PFS) per treatment.
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survival benefit for patients with recurrent or refractory ovar-

ian cancer.

In a phase II study of bevacizumab for treatment of ovar-

ian cancer, patients received 15 mg/kg, a dosage amount

that had been approved for patients with non-small-cell

lung cancer and for patients with metastatic breast cancer

[12, 16]. The present authors chose a different dosage

amount, i.e., 15 mg/m

2

of bevacizumab given with 40

mg/m

2

of PLD on day 1 of a 28-day cycle. They made this

choice for a number of reasons. First, according to a re-

ported phase I study, free serum VEGF was dramatically

reduced after a first dose of 0.3 mg/kg or more of beva-

cizumab. In examining bevacizumab pharmacokinetically,

the average half-life of systemically administered beva-

cizumab was shown to be 21 days; moreover, the agent was

reported to reduce free serum VEGF to undetectable levels

within 28 days [17]. Therefore, the authors deemed a 28-

day treatment cycle appropriate for our patients. Second,

with a 28-day cycle, patients are required to visit the out-

patient clinic only one day each month for the drug infu-

sion. The treatment schedule influences the patient’s quality

of life. Next to prolonged survival (if possible), quality of

life, together with symptom control, is the main treatment

goal [18]. Therefore, the authors aim for a treatment sched-

ule that will have the least possible negative effect on a pa-

tient’s daily life and that will encourage patient compliance.

The authors are interested in two patient populations,

those with platinum-resistant disease and those with plat-

inum-refractory disease. The first population has a history

of response to platinum-based chemotherapy [4]. Some au-

thors have advised that the choice between second-line

chemotherapy agents for TC-resistant ovarian cancer

should be based on whether the cancer has shown previous

sensitivity to chemotherapy [19]. They have concluded that

if there has been a response to first-line TC chemotherapy,

multi-agent chemotherapies are worth considering, even

after TC failure. However, when there has been no previous

response, the expected efficacy of multi-agent chemother-

apy as second-line chemotherapy is low, suggesting that

monochemotherapy should be tried instead. In contrast, re-

sults of the present study suggest that patients with plat-

inum-refractory disease will benefit from bevacizumab.

The present authors cannot at this time explain the under-

lying mechanism, but results of this study seem to present

an encouraging therapeutic option for patients with plat-

inum-refractory disease.

In the randomized phase III AURELIA study, patients

with platinum-resistant ovarian cancer were treated with

paclitaxel, topotecan, or PLD or with the addition of beva-

cizumab to the same chemotherapy drug used previously.

The addition of bevacizumab to single-agent chemother-

apy improved PFS (median, 6.7 months with bevacizumab-

containing therapy vs. 3.4 months with chemotherapy

alone, p < 0.001) (hazard ratio, 0.48; 95% CI, 0.38–0.60)

[20]. Among patients in the AURELIA study given PLD,

adding bevacizumab to the PLD improved PFS (median,

5.4 months with bevacizumab-containing therapy vs. 3.5

months with PLD alone) (hazard ratio, 0.57; 95% CI, 0.39–

0.83). Among the present study patients, although the CBR

was significantly greater among patients given PLD plus

bevacizumab, PFS did not differ significantly between

those given PLD plus bevacizumab and those given PLD

alone. This can be expected by the fact that CBR was as-

sessed at six months, whereas PFS was tracked for as long

as 60 months and tended to be longer in the PLD plus be-

vacizumab group than in the PLD group. It is important to

note that the AURELIA study excluded patients with plat-

inum-refractory disease. So, the present authors have some

evidence that adding bevacizumab to PLD can prolong the

survival of at least some patients with platinum-refractory

disease.

The results of the present study lead the authors to con-

clude that the addition of bevacizumab provides a tumor

response and thereby a survival benefit for patients with re-

current ovarian cancer treated with PLD. Further, the addi-

tion of bevacizumab to PLD may provide somewhat longer

PFS for patients with disease that is refractory to first-line

platinum-based chemotherapy.
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