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Abstract
Background: Relapsed platinum‑resistant epithelial carcinoma of the ovary is a disease with a 
dismal prognosis. Bevacizumab and capecitabine have been used in carcinoma of ovary both as a 
single agent and with other chemotherapeutic medicine. A retrospective study has been performed to 
assess the efficacy of bevacizumab + capecitabine in relapsed platinum‑resistant epithelial carcinoma 
of the ovary. Materials and Methods: Patients who suffered from relapsed platinum‑resistant 
epithelial carcinoma of the ovary and received bevacizumab and capecitabine were included in the 
present study. The primary objective of this study was to assess response rate and progression‑free 
survival (PFS). Treatment: Patients received capecitabine at a dose of 1250 mg/m2 twice daily from 
day 1 to day 14 in each cycle. Bevacizumab was given at a dose of 7.5 mg/kg on day 1 in each 
cycle. The cycle was repeated in every 3 weeks. Response evaluation was done using the Response 
Evaluation Criteria in Solid Tumor criteria and by Rustin criteria. Statistical Analysis: Statistical 
analysis was done using statistical software (SPSS 16, SPSS for Windows, SPSS Inc., Chicago, 
IL, USA). Results: We analyzed the data of 32 patients. The PFS was 10.51 (95% confidence 
interval [CI], 8.65–12.37) months. The overall survival (OS) was 20.53 (95% CI, 17.21–23.85) 
months. Four (12.5%) patients achieved complete response. Eighteen (56.25%) patients achieved 
partial response. The response rate was 68.75%. Four (12.5%) patients had progressive disease. 
Conclusion: Response rate, PFS, and OS of patients in this study are comparable to those of other 
published studies. Hence, bevacizumab + capecitabine can be used in relapsed platinum‑resistant 
carcinoma of the ovary. The incidence and severity of bevacizumab‑induced side effects are relatively 
lower in this study. Hence, bevacizumab can be given at a lower dose with comparable efficacy and 
tolerable side effects.
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Introduction
Ovarian malignancy is associated with a 
high mortality rate. It is the sixth most 
common malignancy in women and the 
seventh most common cause of death from 
cancer globally.[1] In women, it is the fourth 
most common cause of cancer‑related 
deaths.[2] Ovarian malignancy consists of 
different histopathological variant. Epithelial 
ovarian cancer consists of approximately 
90% of ovarian malignancy.[3] Epithelial 
ovarian cancer is associated with poor 
prognosis. Symptoms of epithelial 
ovarian cancer are nonspecific. Symptoms 
include abdominal fullness, discomfort, 
bloating, and dyspepsia. These nonspecific 
symptoms ultimately result in delay in 
diagnosis.[4] Screening tests, such as 
transvaginal ultrasonography and serum cancer 
antigen‑125 (CA‑125) estimation, are 

also nonspecific.[5] For these reasons, 
patients are diagnosed at an advanced 
stage. Approximately 75% of patients are 
diagnosed at the International Federation 
of Gynaecology and Obstetrics Stage III 
and IV.[6] Early‑stage disease (when the 
disease is confined to the ovary) is curable, 
with 5‑year survival rate of approximately 
90%. However, advanced‑stage disease 
is associated with a high morbidity 
and mortality.[7] Treatment of epithelial 
carcinoma of the ovary in advanced stage 
includes surgery and neoadjuvant and 
adjuvant chemotherapy. Chemotherapy in 
first‑line setting includes mainly taxane 
and platinum‑based chemotherapy.[8,9] 
Objective response rate to platinum‑based 
chemotherapy is 70%–85%.[10] Despite 
response to chemotherapy, overall 
survival (OS) in advanced epithelial 
ovarian carcinoma is not encouraging. 
The 5‑year survival remains only 27%.[11]
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Recurrence is common in advanced‑stage epithelial 
ovarian carcinoma. Most of the patients experience disease 
recurrence within 15 months of the completion of initial 
treatment.[12,13] Recurrence is classified into two types, 
according to the duration of response. In platinum‑sensitive 
relapse, relapse occurs after 6 months of the completion of 
initial platinum‑based chemotherapy. In platinum‑resistant 
relapse, relapse occurs within 6 months of the completion 
of initial platinum‑based chemotherapy.[14] Patients 
with platinum‑resistant disease are treated with other 
chemotherapeutic agents, such as gemcitabine, pegylated 
liposomal doxorubicin (PLD), and topotecan. However, 
the response rate with these agents is only 10%–25%. 
Moreover, the duration of response is also short.[15]

Due to suboptimal results in the treatment of relapsed 
ovarian carcinoma, there has been every effort for the 
development of new chemotherapeutic agent and targeted 
therapy. Angiogenesis is important for the development 
and progression of carcinoma ovary.[16,17] It has also been 
observed that angiogenesis is associated with increased 
aggressiveness of the tumor.[18‑20] Vascular endothelial 
growth factor (VEGF) family includes VEGF‑A, VEGF‑B, 
VEGF‑C, VEGF‑D, placental growth factor, VEGF‑E, and 
VEGF‑F.[21] Angiogenesis caused by VEGF has an essential 
role in the normal function of the ovary. Angiogenesis also 
has a vital role in the cyclical growth of ovarian follicle 
and development of corpus luteum.[21,22] However, increased 
expression of VEGF is associated with uncontrolled and 
excessive angiogenesis. Increased angiogenesis is assessed 
by increased microvascular density (MVD). It has been 
seen that increased MVD is associated with decreased 
disease‑free survival. A study has shown that women 
with ovarian carcinoma with <10 vessels/high‑power 
field had a median survival of 7.9 years in comparison 
to 2.7 years where MVD was ≥10/high‑power field.[18] 
Uncontrolled angiogenesis has a vital role in the causation 
and progression of ovarian carcinoma. A study has shown 
high serum VEGF level to be associated with higher risk 
of recurrence.[23] VEGF‑induced increased permeability of 
blood vessels results in increased interstitial pressure. This 
increased interstitial pressure, in turn, leads to decreased 
access of chemotherapeutic medicine to the malignant 
cells.[24]

Bevacizumab is a humanized monoclonal antibody against 
VEGF‑A. Bevacizumab inhibits VEGF, which causes 
the inhibition of angiogenesis. Decreased angiogenesis 
ultimately results in reduction in tumor growth.[25] 
Bevacizumab‑induced inhibition of VEGF also results in 
decreased formation of ascites due to decreased vascular 
permeability.[26] Various Phase II studies have shown 
optimistic results when treating patients with relapsed 
ovarian carcinoma with bevacizumab. In Gynecologic 
Oncology Group (GOG)‑0170D trial, 62 patients with 
persistent or recurrent epithelial ovarian carcinoma or 
primary peritoneal carcinoma received bevacizumab 

monotherapy. 58% of patients had platinum‑resistant 
disease. Overall, the response rate was 21%. Median 
progression‑free survival (PFS) and OS were 4.7 months 
and 17 months, respectively. Six‑month PFS was 40%.[27] 
In another study by Cannistra et al., 90% of patients had 
platinum‑resistant disease. The objective response rate 
was 15.9%. Median PFS was 4.4 months, and median 
OS was 10.7 months. Six‑month PFS was 28%.[28] 
Bevacizumab has also shown good results when it has been 
combined with cyclophosphamide.[29,30] In OCEANS trial, 
484 patients with platinum‑sensitive relapsed ovarian 
carcinoma were included. The patients received either 
chemotherapy (gemcitabine + carboplatin) + placebo or 
chemotherapy (gemcitabine + carboplatin) + bevacizumab. 
The objective response rate was 57.4% in chemotherapy + placebo 
arm and 78.5% in chemotherapy + bevacizumab arm. 
The median PFS was 12.4 months versus 8.4 months 
in favor of bevacizumab arm. Differences in response 
rate and PFS were statistically significant. The median 
OS was 33.7 months versus 33.4 months in favor of 
bevacizumab arm.[31,32] In AURELIA trial, patients with 
platinum‑resistant relapsed ovarian carcinoma received 
either chemotherapy (PLD, paclitaxel, or topotecan) or 
chemotherapy + bevacizumab. The objective response rate 
was 12.6% versus 30.9% in favor of bevacizumab arm. 
The PFS was 3.4 months versus 6.7 months in favor of 
bevacizumab arm. Differences in response rate and PFS 
were statistically significant. The OS was 16.6 months 
in chemotherapy + bevacizumab arm, in comparison to 
13.3 months in chemotherapy‑alone arm, which was not 
statistically significant.[33]

Capecitabine is a chemotherapeutic medicine. It 
is fluoropyrimidine carbamate prodrug form of 
5‑fluorouracil (FU). 5‑FU is a cell cycle‑specific drug. 
It has activity in the “S” phase. 5‑FU metabolite 
5‑fluoro‑2’‑deoxyuridine monophosphate inhibits 
thymidylate synthase. 5‑fluorouridine 5’‑triphosphate 
is a 5‑FU metabolite. It alters RNA processing. 
Fluorodeoxyuridine triphosphate is another metabolite of 
5‑FU. Incorporation of this metabolite in DNA results in the 
inhibition of DNA synthesis.[34] Capecitabine is converted 
into 5‑FU in cell by the enzyme thymidine phosphorylase. 
This enzyme is expressed preferentially in cancerous cells. 
This property of preferential expression of the enzyme 
makes cancer cells a selective target of capecitabine.

The effectiveness and safety of capecitabine was assessed 
in a Phase II trial done by Vasey et al. In this study, 
29 patients with relapsed ovarian carcinoma were included 
and received single‑agent capecitabine. The response rate 
was 29% (95% confidence interval [CI], 13%–49%). The 
median PFS and OS were 3.7 (95% CI, 2.8–4.6) months 
and 8 (95% CI, 4.1–11.8) months, respectively. Six‑month 
PFS was 28% (95% CI, 13%–48%).[35] In another study by 
Boehmer et al., 14 patients with platinum‑resistant recurrent 
ovarian carcinoma were included. One patient (8.3%) 
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showed complete response (CR). Two patients (16.7%) 
were partial responders. Stable disease (SD) was seen in 
25% of the patients.[36]

Hence, both bevacizumab and capecitabine have 
shown their efficacy in controlling disease in relapsed 
ovarian carcinoma. To our knowledge, till now, there 
has been no published study assessing the efficacy 
of capecitabine + bevacizumab in platinum‑resistant 
relapsed epithelial ovarian carcinoma. Hence, we have 
done a retrospective single‑institutional study to assess 
the efficacy and safety of capecitabine + bevacizumab in 
platinum‑resistant relapsed epithelial ovarian carcinoma.

Materials and Methods
Patients

In this retrospective single‑institutional study, we have 
analyzed data of patients suffering from platinum‑resistant 
relapsed epithelial ovarian carcinoma, who had received 
chemotherapy with capecitabine + bevacizumab. The primary 
objective of this study was to assess response rate and PFS. 
The secondary objective was to assess OS and toxicity.

Treatment

Patients received capecitabine at a dose of 1250 mg/m2 twice 
daily from day 1 to day 14 in each cycle. Bevacizumab 
was given at a dose of 7.5 mg/kg on day 1 in each cycle. 
The cycle was repeated in every 3 weeks. Treatment was 
continued until progression of the disease or excessive 
toxicity. Contrast‑enhanced computed tomography (CT) 
scan of the whole abdomen and thorax was done before 
the initiation of treatment and after every three cycles 
of chemotherapy. Serum CA‑125 was done before 
the initiation of treatment and before each cycle of 
chemotherapy. Response evaluation was done using the 
Response Evaluation Criteria in Solid Tumors criteria (by 
CT scan in case of measurable disease) and by Rustin 
criteria (using serum CA‑125 level).[37‑39] CR was declared 
when there was no detectable disease in CT scan and 
serum CA‑125 was less than the upper limit of the normal 
value. Partial response (PR) was declared when in CT scan, 
there was at least 30% reduction in the size of measurable 
disease or 50% reduction in serum CA‑125 level in serial 
four measurements. Progressive disease (PD) was declared 
when there was at least 20% increase in the size of 
measurable disease or when serum CA‑125 was increasing 
in consecutive three measurement and the final value 
was more than double of the upper limit of the normal 
value. Patients, whose disease was not among these three 
categories, were included in SD category.

Statistical analysis

Statistical analysis was done using statistical 
software (SPSS 16, SPSS for Windows, SPSS Inc., 
Chicago, IL, USA). The means of numerical data were 
described as mean ± standard error.

Results
From June 2015 to September 2017, 34 patients, 
suffering from platinum‑resistant relapsed 
epithelial ovarian carcinoma, had received 
capecitabine + bevacizumab. Among them, 32 patients 
received capecitabine + bevacizumab for at least two 
cycles. These 32 patients were included in our study. The 
dose of capecitabine had to be reduced in six patients 
due to Grade 3 toxicities. No dose reduction or escalation 
of bevacizumab had been done. In ten patients, who 
experienced Grade 3 toxicities, few cycles of chemotherapy 
were delayed.

The median age of patients was 53.5 years. Among these 
patients, five patients had Stage II disease at the time of initial 
diagnosis. Eighteen patients and nine patients had Stage III 
and Stage IV diseases, respectively. Twenty‑three patients 
had performance status of Eastern Cooperative Oncology 
Group (ECOG 1), and nine patients had performance status 
of ECOG 2. Eighteen patients received previously one 
chemotherapy regimen. Twelve patients and two patients 
received two and three chemotherapy regimen previously, 
respectively. Mean serum CA‑125 was 350.44 units/ml (95% 
CI: 292.02–408.86). PFS was 10.51 (95% CI, 8.65–12.37) 
months [Figure 1]. OS was 20.53 (95% CI: 17.21–23.85) 
months [Figure 2]. Four (12.5%) patients achieved CR. 
Eighteen (56.25%) patients achieved PR. The response rate 
was 68.75%. Six (18.75%) patients had SD. Four (12.5%) 
patients had PD.

Two patients experienced Grade 3 diarrhea. 
Four patients experienced Grade 3 palmoplantar 
erythrodysesthesia (hand‑foot syndrome). Four patients 
experienced Grade 3 hypertension. Hypertension in 
these patients reduced satisfactorily after treatment with 
antihypertensive medication. Grade 2 proteinuria was seen 
in five patients [Table 1]. One patient suffered from a bowel 
perforation. Bevacizumab was stopped in this patient. After 
treatment of this acute condition, she was treated with 
chemotherapy other than bevacizumab and capecitabine. 
Other toxicities were nausea, anorexia, vomiting, fatigue, 
neutropenia, and thrombocytopenia. These toxicities were 
of Grade 1 or Grade 2 severity.

Discussion
The lifetime risk of developing ovarian carcinoma in 
women is 1 in 75.[40] Epithelial ovarian carcinoma is well 
known due to its nonspecific symptoms in early stage, 
late presentation, chemosensitivity, early relapse, and 
nonoptimistic PFS and OS. Due to poor survival of patients 
suffering from advanced‑stage epithelial ovarian carcinoma, 
there has been every effort for the development of newer 
chemotherapeutic medicine, targeted therapy including 
monoclonal antibody. Bevacizumab is a humanized 
monoclonal antibody, which binds and inhibits VEGF‑A. 
Bevacizumab is being used successfully in advanced 
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nonsquamous non‑small cell carcinoma of the lung and 
relapsed or metastatic carcinoma of the colorectum. 
Bevacizumab has also shown its activity in carcinoma of 
the ovary. Capecitabine is also active in the treatment of 
ovarian carcinoma. In this retrospective single‑institutional, 
single‑arm study, our aim was to assess the efficacy and 
safety of bevacizumab + capecitabine in platinum‑resistant 
relapsed epithelial ovarian carcinoma.

In GOG‑0170D trial, the median age was 57 years. The 
median age was 59.5 years in the study by Cannistra et al. 
The median age in our study was 53.5 years.[28] Hence, 
the median age of patients was lower in our study. In the 
study by Cannistra et al., patients had performance status 
of either ECOG 0 or 1. In the study by Garcia et al., 
only 5.71% of the patients had a performance status of 
ECOG 2.[30] However, in our study, 28.13% of the patients 
had a performance status of ECOG 2. In the study by 
Cannistra et al., 52.3% and 47.7% of the patients received 
prior two and three chemotherapy regimens, respectively. 
In GOG‑0170D trial, 66.1% of the patients received two 
prior chemotherapy regimens. In our study, 37.5% and 
6.25% of the patients had received prior two and three 
chemotherapy regimens, respectively. Rest of the patients 
received only one prior chemotherapy regimen for this 
disease. No patient in our study had received bevacizumab 
or capecitabine previously. In the study by Cannistra et al., 
median serum CA‑125 was 825 units/ml. In the study by 

Wright et al., median serum CA‑125 was 376 units/ml.[41] 
Median serum CA‑125 in our study was 303 units/ml.

In the study by Wright et al., 35% of the patients achieved 
PR. SD was seen in 44% of the patients. In 21% of the 
patients, disease progressed. The median time to progression 
was 5.6 months in patients who achieved PR. In this study, 
bevacizumab combination therapy was used. One probable 
explanation of low PFS is that patients in this study were 
heavily pretreated. A median of seven prior chemotherapy 
regimen was used. In AURELIA trial, the objective response 
rate was 30.9%. The median PFS was 6.7 months (95% CI, 
5.7–7.9 months) in bevacizumab + chemotherapy arm. The 
OS was 16.6 months (95% CI, 13.7–19 months). Low PFS 
and low OS in this trial may be due to platinum‑resistant 
nature of the disease. In our study, CR was seen in 12.5% 
of the patients. PR was seen in 56.25% of the patients. 
18.75% of the patients had SD, and 12.5% of the patients 
experienced PD. Hence, the response rate was 68.75%. The 
PFS was 10.51 (95% CI, 8.65–12.37) months in our study. 
The OS was 20.53 (95% CI: 17.21–23.85) months. Most of 
the patients in our study received only one chemotherapy 
regimen previously; this may be one possible cause of 
relatively higher response rate, PFS, and OS in our study. 
The objective response rate in OCEANS trial was 78.5% 
in bevacizumab + chemotherapy group. The median 
PFS was 12.4 months in bevacizumab + chemotherapy 
group. The median OS in combination arm was 
33.3 months. In the OCEANS trial, patients were suffering 
from platinum‑sensitive recurrent epithelial ovarian, 
primary peritoneal or fallopian tube carcinoma. Due to 
platinum‑sensitive nature of the disease, there might be 
improved PFS and OS in comparison to our study. Patients 
who received chemotherapy previously due to disease 
relapse in carcinoma ovary were not included in the 
OCEANS study; this might be another cause of improved 
PFS and OS in that study. In the study by Garcia et al., 
bevacizumab and low‑dose oral cyclophosphamide were 
used in recurrent ovarian carcinoma. The median PFS was 

Figure 1: Survival curve for progression-free survival Figure 2: Survival curve for overall survival

Table 1: Toxicity analysis
Toxicity Grade 1 or 2 (%) Grade 3 (%)
Hypertension 5 (15.63) 4 (12.5)
Proteinuria 5 (15.63) 0
Diarrhea 5 (15.63) 2 (6.25)
Palmoplantar erythrodysesthesia 7 (21.88) 4 (12.5)
Vomiting 11 (34.38) 0
Anemia 7 (21.88) 5 (15.63)
Neutropenia 11 (34.38) 0
Thrombocytopenia 4 (12.5) 0
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7.2 months (95% CI, 5.3–8.7 months). The median OS was 
16.9 months (95% CI, 11.4–25.2 months).

In the study done by Vasey et al., single‑agent capecitabine 
was used in relapsed ovarian carcinoma. The response 
rate was 29%. PFS and OS were 3.7 and 8 months, 
respectively.[35] The probable cause of low PFS in this 
study is the use of single‑agent capecitabine.

In the AURELIA trial, Grade ≥2 hypertension was seen 
in 20% of patients in bevacizumab + chemotherapy arm. 
Gastrointestinal perforation was seen in 2% of patients. 
In this trial, bevacizumab was used at a dose of 15 mg/kg 
in every three weeks or 10 mg/kg in every two weeks. 
Grade 3 hypertension was seen in 17.4% of patients in 
bevacizumab + chemotherapy arm in the OCEANS study. 
Bevacizumab was used at a dose of 15 mg/kg in this study. 
Proteinuria was seen in 8.5% of patients. In the study 
by Cannistra et al., only bevacizumab was used for the 
treatment of relapsed platinum‑resistant epithelial ovarian 
carcinoma. 15.9% of patients experienced proteinuria 
up to Grade 2 severity. Grade ≥3 hypertension was 
seen in 9.1% of patients. In the ICON 7 trial, patients 
with epithelial ovarian carcinoma, primary peritoneal 
carcinoma, or fallopian tube carcinoma received adjuvant 
chemotherapy or chemotherapy + bevacizumab after 
surgery. In this study, hypertension was seen in 6% of the 
patients in Grade ≥3 severity. 17% of patients experienced 
Grade ≥3 neutropenia. Grade ≥3 thrombocytopenia was 
seen in 3% of patients. In this study, bevacizumab was 
used at a dose of 7.5 mg/kg.[42] In our study, 12.5% of 
patients experienced Grade 3 hypertension. Hypertension 
in these patients reduced satisfactorily after treatment 
with antihypertensive medication. No dose reduction of 
bevacizumab was done in these patients. However, the 
next cycle of treatment was delayed in these patients. The 
incidence of Grade 3 hypertension was higher in patients in 
our study in comparison to the ICON 7 trial. However, it 
was lower in comparison to the OCEANS study. Probably, 
the lower incidence and severity of hypertension in our 
study was due to the lower dose of bevacizumab. Severity 
of neutropenia and thrombocytopenia was lower in our 
patients in comparison to the ICON 7 trial. In the ICON 
7 trial, paclitaxel and carboplatin were given along with 
bevacizumab. However, in our study, only capecitabine was 
given along with bevacizumab, which may be the cause of 
decreased severity of neutropenia and thrombocytopenia 
in our study. Twelve patients in our study experienced 
anemia. At the time of initiation of chemotherapy with 
capecitabine + bevacizumab, these patients had hemoglobin 
percentage in the range of 9–10 g/dl. Probably, this was 
one of the causes of anemia in these patients.

In the study by Vasey et al., 14% of patients experienced 
Grade 3 palmoplantar erythrodysesthesia, and 10% 
of patients suffered from Grade 3 vomiting. 6.25% of 
patients in our study experienced Grade 3 diarrhea and 

12.5% of patients suffered from Grade 3 palmoplantar 
erythrodysesthesia. These toxicities were controlled by 
medication and delaying of the next cycle of chemotherapy. 
From the next cycle of chemotherapy, the dose of 
capecitabine was reduced by 25%. This 25% dose reduction 
ultimately results in good tolerance of capecitabine. After 
that, no further dose reduction or delaying of chemotherapy 
was required.

Conclusion
Response rate, PFS, and OS of patients in this study 
are comparable to other published studies regarding the 
treatment of relapsed epithelial carcinoma of the ovary. 
Hence, bevacizumab + capecitabine can be used in relapsed 
platinum‑resistant carcinoma of the ovary. Bevacizumab 
had been used at relatively lower dose in our patients. 
The incidence and severity of bevacizumab‑induced side 
effects were relatively lower in comparison to studies 
using bevacizumab at a higher dose. Hence, bevacizumab 
can be given at a lower dose with comparable efficacy and 
tolerable side effects. Limitations of our study are it is a 
retrospective study and the number of patients is small. To 
have a better result, prospective study with more number of 
patients can be considered.
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