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Abstract
Purpose To discuss and reach a consensus on the use of bevacizumab in women with advanced ovarian cancer in Indian

settings.

Methods An advisory board meeting comprising Indian oncologists was convened to review key literature available on the

role of bevacizumab in the management of advanced ovarian cancer. Key recommendations were devised via consensus by

the expert panel based on the analysis of available scientific evidence and clinical experience.

Results The expert panel recommends the use of bevacizumab in patients with advanced ovarian cancer in first-line

settings, as well as in recurrent settings.

Conclusion This document summarizes key discussion points and recommendations provided by the advisory panel, which

helps guide clinicians on the use of bevacizumab for managing advanced ovarian cancer in the Indian setting. It also acts as

a pragmatic tool to assist clinicians in making appropriate treatment decisions with respect to advanced ovarian cancer.
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Introduction

Worldwide, ovarian cancer is the most fatal and the second

most common gynecological malignancy affecting women

[1]. India has the second highest burden of ovarian cancer

globally, followed by the United States of America [2].

According to 2018 The Global Cancer Observa-

tory (GLOBOCAN) data, ovarian cancer is the eighth most

common cancer in India. In 2018 alone, there were 36,170

newly diagnosed ovarian cancer cases (cumulative risk:

0.58) and 24,015 deaths due to ovarian cancer (cumulative

risk: 0.43) in India [3].

The classification of ovarian cancer is based on the

International Federation of Gynecology and Obstetrics

(FIGO) staging system, as described in Table 1 [4]. In

patients with advanced-stage (III–IV) ovarian cancer, first-

line systemic therapy options include conventional

chemotherapy; or dose-dense, intraperitoneal, or conven-

tional chemotherapy combined with anti-angiogenic agents

such as bevacizumab [5]. Bevacizumab is a monoclonal

antibody directed against vascular endothelial growth fac-

tor (VEGF) that has been approved by the European

Medicines Agency (EMA) and United States Food and

Drug Administration (US FDA) for the treatment of

ovarian, fallopian tube, and peritoneal cancer [6–9]. In

addition, it has been approved for a range of cancers,

including metastatic or recurrent non-squamous non-small–

cell lung cancer, metastatic renal cell carcinoma, metastatic

colorectal cancer, and cervical cancer [8, 9].

In adult patients with advanced epithelial ovarian, fal-

lopian tube, or primary peritoneal cancer, bevacizumab is

indicated as the first-line therapy in combination with

carboplatin and paclitaxel [5]. The 2019 National Com-

prehensive Cancer Network (NCCN) clinical practice

Table 1 Classification of ovarian cancer based on FIGO staging. Adapted from Berek et al. [4]

Stage I: Tumor confined to ovaries or fallopian tube(s)

IA: Tumor limited to one ovary (capsule intact) or fallopian tube; no tumor on ovarian or

fallopian tube surface; no malignant cells in the ascites or peritoneal washings

IB: Tumor limited to both ovaries (capsules intact) or fallopian tubes; no tumor on

ovarian or fallopian tube surface; no malignant cells in the ascites or peritoneal

washings

IC: Tumor limited to one or both ovaries or fallopian tubes, with any of the criterion

mentioned in the next column

IC1: Surgical spill

IC2: Capsule ruptured before surgery or tumor on

ovarian or fallopian tube surface

IC3: Malignant cells in the ascites or peritoneal

washings

Stage II: Tumor involves one or both ovaries or fallopian tubes with pelvic extension (below pelvic brim) or peritoneal cancer

IIA: Extension and/or implants on uterus and/or fallopian tubes and/or ovaries

IIB: Extension to other pelvic intraperitoneal tissues

Stage III: Tumor involves one or both ovaries or fallopian tubes, or peritoneal cancer,
with cytologically or histologically confirmed spread to the peritoneum outside the
pelvis and/or metastasis to the retroperitoneal lymph nodes

IIIA1: Positive retroperitoneal lymph nodes only (cytologically or histologically proven) IIIA1(i): Metastasis up to 10 mm in greatest

dimension

IIIA1(ii): Metastasis more than 10 mm in greatest

dimension

IIIA2: Microscopic extrapelvic (above the pelvic brim) peritoneal involvement with or

without positive retroperitoneal lymph nodes

IIIB: Macroscopic peritoneal metastasis beyond the pelvis up to 2 cm in greatest

dimension, with or without metastasis to the retroperitoneal lymph nodes

IIIC: Macroscopic peritoneal metastasis beyond the pelvis more than 2 cm in greatest

dimension, with or without metastasis to the retroperitoneal lymph nodes (includes

extension of tumor to capsule of liver and spleen without parenchymal involvement of

either organ)

Stage IV: Distant metastasis excluding peritoneal metastases

IVA: Pleural effusion with positive cytology

IVB: Parenchymal metastases and metastases to extra-abdominal organs (including

inguinal lymph nodes and lymph nodes outside of the abdominal cavity)
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guidelines on ovarian cancer and the 2019 guidelines by

the European Society of Medical Oncology (ESMO) rec-

ommend the use of bevacizumab in patients with stages II–

IV ovarian cancer. Despite the significant burden of ovar-

ian cancer in India, there are no India-specific guidelines

on the use of bevacizumab in patients with advanced

ovarian cancer [10, 11]. Thus, an expert panel meeting was

convened to develop a consensus document on optimizing

the use of bevacizumab for the management of advanced

ovarian cancer in the Indian setting.

Materials and Methods

The expert panel comprising 15 oncologists reviewed

existing literature, including randomized clinical trials,

systematic reviews, meta-analyses, and available guideli-

nes relevant to ovarian cancer settings. Subsequently,

during the advisory board meeting, the panelists discussed

and debated available evidence and put forth clinical rec-

ommendations. The quality of evidence of the clinical

recommendations was based on the Grading of Recom-

mendations Assessment, Development and Evaluation

system by Guyatt et al. (Table 2) [12].

This document summarizes the key consensus state-

ments provided by the expert panel members.

Results

Use of Bevacizumab for First-Line Therapy
in advanced Ovarian Cancer

Consensus Statements

• Bevacizumab is an option for first-line treatment in

combination with carboplatin/paclitaxel for newly

diagnosed stages III and IV epithelial carcinoma of

ovary/fallopian tube/primary peritoneal cancer (high

quality)

• Bevacizumab improves overall survival (OS) in patients

with high-risk disease (sub-optimally debulked stage III

disease and stage IV disease) (high quality)

• The recommended dose of bevacizumab is 7.5 mg/kg

every 3 weeks along with chemotherapy, followed by

bevacizumab maintenance at a dose of 7.5 mg/kg every

3 weeks for 12 additional cycles (moderate quality)

• Patients should be watched for side effects such as

hypertension, proteinuria, bleeding, perforation, and

fistula (high quality)

• The use of bevacizumab alone as a maintenance

treatment or in combination with intraperitoneal

chemotherapy is not recommended (moderate quality)

• Patients on bevacizumab scheduled to undergo surgery

should wait for 6 weeks before surgery. Bevacizumab

may be resumed 6 weeks after surgery (high quality)

Use of Bevacizumab in Platinum-Sensitive
Recurrent Ovarian Cancer (PS-ROC)

Consensus Statements

• The carboplatin/gemcitabine/bevacizumab regimen can

be recommended for the first recurrence in all patients

with platinum-sensitive (PS) high-grade serous disease,

who have not previously received bevacizumab (high

quality)

• Bevacizumab may be continued as maintenance therapy

if used previously as part of combination chemotherapy

in patients who have achieved partial or complete

remission following recurrence therapy for PS disease

(high quality)

Table 2 The GRADE system quality of evidence and definitions [12]

Quality of

evidence

Definition

High quality Further research is very unlikely to change our confidence in the estimate of effect

Moderate quality Further research is likely to have an important impact on our confidence in the estimate of effect and may change the

estimate

Low quality Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change

the estimate

Very low quality Any estimate of effect is very uncertain

GRADE Grading of Recommendations Assessment, Development and Evaluation
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Use of Bevacizumab in Platinum-Resistant
Recurrent Ovarian Cancer (PR-ROC)

Consensus Statements

• Bevacizumab-naı̈ve patients can be treated with

chemotherapy (liposomal doxorubicin, topotecan, and

paclitaxel) in combination with bevacizumab (high

quality)

• Bevacizumab has shown to improve progression-free

survival (PFS) in platinum-resistant (PR) settings (high

quality)

• The recommended dose of bevacizumab is 15 mg/kg

every 3 weeks while on chemotherapy followed by

bevacizumab maintenance therapy at a dose of 15 mg/

kg till progression/unacceptable toxicity (high quality)

• There is inadequate evidence to re-challenge beva-

cizumab in patients with prior exposure to bevacizumab

(moderate quality)

• There is inadequate evidence to continue bevacizumab

beyond progression (moderate quality)

Use of Bevacizumab in the Setting of Interval
Debulking Surgery for Stages IIIB, IIIC, and IV
Ovarian Cancer

Consensus Statements

• There is inadequate evidence to use bevacizumab in the

neoadjuvant setting (moderate quality)

• Bevacizumab should be initiated only 6 weeks after

surgery, as it can interfere with wound healing (high

quality)

Discussion

Evidence Supporting the Recommendations

First-Line Treatment Options

Recommendations from the 2019 ESMO and the NCCN

guidelines support use of bevacizumab in front-line set-

tings [10, 11].

According to the 2019 ESMO guidelines, in front-line

settings in patients with epithelial ovarian cancer (FIGO

stages II–IV), bevacizumab (15 mg/kg or 7.5 mg/kg every

3 weeks for a maximum of 15 months) improves PFS in

patients with stages III–IV ovarian cancer and should be

considered in addition to carboplatin and paclitaxel (level

of evidence I; strength of recommendation: A) [11].

The 2020 NCCN clinical practice guidelines on ovarian

cancer recommend bevacizumab-containing regimens

based on the International Collaboration on Ovarian Neo-

plasms (ICON7) and Gynecologic Oncology Group (GOG-

0218) trials as one of the primary systemic therapy regi-

mens in patients with stages II–IV ovarian cancer (Table 3)

[10].

The GOG-0218 and the ICON7 trials provide evidence

that the addition of bevacizumab to standard first-line

chemotherapy improves PFS in patients with advanced

ovarian cancer [13, 14].

In the GOG-0218 trial, bevacizumab (15 mg/kg body

weight) plus standard chemotherapy with carboplatin and

paclitaxel followed by extended bevacizumab therapy up to

10 months significantly improved PFS (i.e., increased

median PFS by 4 months), translating to a 28% reduction

in the risk of progression versus chemotherapy alone

(Fig. 1). This effect was consistent across all prognostic

subgroups [13].

In the ICON7 trial, bevacizumab (7.5 mg/kg body

weight) administered concurrently with five or six cycles of

platinum-based chemotherapy and continued for an addi-

tional 12 cycles improved PFS by about 2 months and

increased the response rate by 20%. Although the OS data

in this study were not final, the PFS (p\ 0.001) and OS

(hazard ratio [HR] for death: 0.64; p = 0.002) were greater

in high-risk patients who received standard chemotherapy

plus bevacizumab versus those received standard

chemotherapy alone [14].

Based on these findings, the panel recommends the use

of bevacizumab for first-line treatment in combination with

carboplatin/paclitaxel in newly diagnosed stages III and IV

epithelial carcinoma of ovary/fallopian tube/primary peri-

toneal cancer.

The findings from the extended follow-up of the GOG-

0218 trial and the final OS analysis of the ICON7 trial

support the use of bevacizumab for improving OS in

patients with high-risk disease (sub-optimally debulked

stages III and IV disease) [15, 16].

In the extended follow-up of the GOG-0218 study,

among patients with stage IV disease, the relative HR for

death was reduced in the bevacizumab-throughout group,

compared to control therapy group (HR 0.774) [15]. In the

final analysis of mature OS data from the ICON7 trial, a

significant difference in OS was observed between women

who received bevacizumab plus chemotherapy and those

who received chemotherapy alone (restricted mean OS:

39.3 months vs. 34.5 months; p = 0.03), among high-risk

patients with a poor prognosis. Although bevacizumab

added to platinum-based chemotherapy did not increase OS

in the overall study population, an OS benefit was recorded

in poor-prognosis patients, concordant with the PFS results
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from the ICON7 and GOG-0218 trials—further supporting

the use of bevacizumab in this patient population [16].

The dose of bevacizumab used for first-line therapy in

the two landmark trials, GOG-0218 (15 mg/kg) and ICON7

(7.5 mg/kg), varied considerably [13, 14]. Furthermore,

currently available guidelines do not specify the optimum

dose of bevacizumab for the management of ovarian cancer

in first-line settings [10, 11]. In view of the lack of speci-

fications on the dosing, the panel recommends the use of

bevacizumab at a dose of 7.5 mg/kg, in accordance with

the ICON7 trial [14].

Evidence from clinical trials indicates that the most

common side effects associated with the use of beva-

cizumab are hypertension (grade C 2), proteinuria, bleed-

ing, perforation, and fistula [13, 14, 17–20]. Accordingly,

the panel recommends monitoring of patients on beva-

cizumab for these side effects.

According to the 2019 NCCN guidelines, bevacizumab-

containing regimens should be used with caution before

interval debulking surgery (IDS) due to potential interfer-

ence with postoperative healing. If bevacizumab is being

used as part of a neoadjuvant regimen, bevacizumab should

be withheld from therapy for at least 6 weeks prior to IDS

(category 2A) [10].

Platinum-Sensitive Recurrent Ovarian Cancer (PS-ROC)
Settings

The Ovarian Cancer Study Comparing Efficacy and Safety

of Chemotherapy and Anti-Angiogenic Therapy in Plat-

inum-Sensitive Recurrent Disease (OCEANS) and GOG-

0213 trials provide evidence on the benefit of bevacizumab

in PS-ROC settings [17, 18].

In the OCEANS trial, the addition of bevacizumab to

gemcitabine and carboplatin regimen was associated with a

statistically significant increase in PFS (median PFS:

12.4 months vs. 8.4 months; HR 0.484) versus placebo

[17]. Similarly, the GOG-0213 trial reported significantly

longer median PFS with the addition of bevacizumab to

standard chemotherapy regimen. The results were consis-

tent across the subgroups of interest and after adjustment

for the actual platinum-free interval [18].

According to the 2019 NCCN guidelines, the accept-

able recurrence therapies for epithelial (including less

common ovarian histologies)/fallopian tube/primary peri-

toneal cancer for patients with PS disease includes carbo-

platin/gemcitabine/bevacizumab and

carboplatin/paclitaxel/bevacizumab (category 2A). Fur-

thermore, the 2019 NCCN guidelines recommend that in

certain circumstances, bevacizumab may be considered as

a single-agent maintenance therapy if used previously as

part of combination therapy, and if the patient has achieved

partial or complete remission following [10]:

• Primary therapy for stages II–IV disease or

• Recurrence therapy for PS disease

Table 3 Primary systemic therapy regimens—epithelial ovarian (including LCOC)/fallopian tube/primary peritoneal cancer (category 2A).

Adapted from NCCN Guidelines [10]

IV regimens for patients with stages II–IV

disease

Paclitaxel/carboplatin/bevacizumab ? maintenance bevacizumaba (ICON-7)

Paclitaxel 175 mg/m2 IV followed by carboplatinb AUC 5–6 IV, and bevacizumab 7.5 mg/kg

IV (Day 1)

Repeat every 21 days 9 5–6 cycles

Continue bevacizumab for up to 12 additional cycles

Paclitaxel/carboplatin/bevacizumab ? maintenance bevacizumaba (GOG-218)

Paclitaxel 175 mg/m2 IV followed by carboplatinb AUC 6 IV (Day 1). Repeat every 21 days x 6

cycles

Starting Day 1 of cycle 2, administer bevacizumab 15 mg/kg IV every 21 days for up to 22

cycles

LCOC less common ovarian cancers, IV intravenous, AUC area under the curve, FDA Food and Drug Administration
aAn FDA-approved biosimilar is an appropriate substitute for bevacizumab
bDue to changes in creatinine methodology, changes regarding carboplatin dosing can be considered. For carboplatin dosing guidelines, see

https://www.mskcc.org/clinical-updates/new-guidelines-carboplatin-dosing

Fig. 1 Primary analysis of PFS, according to treatment group [13]
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Platinum-Resistant Recurrent Ovarian Cancer (PR-ROC)
Settings

The AURELIA trial, an exploratory analysis of the AUR-

ELIA trial, and real-world evidence demonstrate the benefit

of bevacizumab in PR-ROC settings [19–21]. They also

support the panel recommendations on the addition of

bevacizumab to single-agent chemotherapy (liposomal

doxorubicin, topotecan, or paclitaxel) in recurrent ovarian

cancer settings.

In the Avastin Use in Platinum-Resistant Epithelial

Ovarian Cancer (AURELIA) trial, the addition of beva-

cizumab to single-agent chemotherapy statistically signif-

icantly improved PFS and the objective response rate

(ORR). The median PFS was 3.4 months with

chemotherapy versus 6.7 months with bevacizumab plus

chemotherapy. The benefit in PFS was consistently

observed across all evaluated subgroups. The ORR was

12.6% with chemotherapy versus 30.9% with bevacizumab

plus chemotherapy [19].

An exploratory analysis of the AURELIA trial evaluated

the clinical impact of primary versus secondary platinum

resistance (PPR vs. SPR) on treatment efficacy. Among

patients in the bevacizumab group, SPR compared with

PPR was associated with more favorable PFS (10.2 vs.

5.6 months; HR 0.45; p\ 0.001) and OS (22.2 vs.

13.7 months; HR 0.46; p\ 0.001). Further analyses within

the SPR and PPR subgroups revealed that the addition of

bevacizumab conferred a numerically more pronounced

PFS benefit in the SPR subgroup (HR 0.30) than in the PPR

subgroup (HR 0.55; treatment-subgroup interaction

p = 0.07). Similarly, for OS, a non-significant direction of

effect was observed (p for interaction 0.18) [21].

The Real-world effectiveness of bevacizumab based on

AURELIA in platinum-resistant recurrent ovarian cancer

(REBECA) study provides real-world evidence on the

effectiveness of bevacizumab with single-agent

chemotherapy (weekly paclitaxel, pegylated liposomal

doxorubicin [PLD], or topotecan), based on the AURELIA

trial, in women with PR ovarian cancer. The median PFS

was 6.1 months in all the bevacizumab-containing therapy

groups, 8.3 months in the weekly paclitaxel cohort,

5.4 months in the PLD cohort, and 7 months in topotecan

cohort. The weekly paclitaxel cohort demonstrated better

PFS when compared with the PLD cohort (p = 0.028);

however, no significant difference was observed between

the weekly paclitaxel and topotecan cohorts (p = 0.382), or

between the PLD and topotecan cohorts (p = 0.070). The

effectiveness results observed in this real-world study were

generally consistent with those observed in phase 3

AURELIA trials [20].

Consistent with the dose of bevacizumab used in the

AURELIA trial, the panel recommends bevacizumab

15 mg/kg every 3 weeks while on chemotherapy followed

by bevacizumab 15 mg/kg maintenance therapy till pro-

gression/unacceptable toxicity.

According to the 2019 NCCN guidelines, the accept-

able therapies for patients with PR disease include lipo-

somal doxorubicin/bevacizumab and paclitaxel (weekly)/

bevacizumab (category 2A) [10].

Use of Bevacizumab in the Setting of IDS for Stages IIIB,
IIIC, and IV Ovarian Cancer

The 2019 ESMO guideline recommendations on the use of

bevacizumab in the neoadjuvant setting are as follows [11]:

• Bevacizumab in the neoadjuvant setting can be consid-

ered, although additional improvement in efficacy is not

proven with level I evidence (level of evidence: II;

strength of recommendation: B)

• Bevacizumab can be safely administered in the neoad-

juvant setting before and after IDS, provided the

interval between surgery and administration is at least

4–6 weeks (level of evidence: II; strength of recom-

mendation: B)

Two multicenter, open-label, phase II clinical trials, the

Avastin Neoadjuvant Therapy in patients with Advanced

ovarian cancer initialLY unresectAble (ANTHALYA) and

GEICO 1205/NOVA, provide evidence on the adminis-

tration of bevacizumab in the neoadjuvant setting [22, 23].

Both the trials included patients with unresectable stage III/

IV ovarian cancer. Patients were randomized to four cycles

of neoadjuvant carboplatin and paclitaxel chemotherapy

either with bevacizumab (BCP group) or without three

cycles of bevacizumab 15 mg/kg (CP group), followed by

IDS [22, 23]. In the ANTHALYA trial, bevacizumab was

stopped 4–5 weeks before IDS and resumed at cycle 6 after

surgery [11, 22]. In the GEICO 1205/NOVA trial, beva-

cizumab was stopped 6 weeks before IDS and resumed

6 weeks after surgery [11]. In the ANTHALYA trial, the

addition of bevacizumab in the neoadjuvant setting was

associated with a significantly higher complete resection

rate, the primary study endpoint, at IDS: 58.6% versus the

reference rate of 45% [23]. The GEICO 1205/NOVA trial

did not report any difference in complete macroscopic

response rate at IDS with the addition of bevacizumab.

However, the use of bevacizumab when compared with

chemotherapy alone was associated with an improved

surgical feasibility (66.7% vs. 88.6%; p = 0.029) at IDS

[23]. These findings provide evidence only on the benefits
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of bevacizumab with regards to surgical feasibility, but not

with regards to efficacy in improving the overall or PFS.

Biosimilar: The Need of the Hour

Biologics are important components of oncologic thera-

peutic regimens. However, they are expensive and,

thereby, limit the patient’s access to cancer therapy. The

development of biosimilars as alternatives to biologics has

generated great interest in improving patient access to

cancer therapies [24]. A biosimilar is defined as a biolog-

ical medicine highly similar to another already approved

biological medicine (the ‘‘reference medicine’’) [25]. An

accurately evaluated biosimilar can potentially offer cost

savings for the healthcare system and thereby enhance

patient access to treatment [26]. The development and

availability of a biosimilar of innovator bevacizumab offer

the opportunity to increase patient access to treatment and,

thereby, improve clinical outcomes [7]. In view of the

potential advantages, a biosimilar bevacizumab can be

recommended as an alternative to innovator biologic

bevacizumab.

Conclusion

Ovarian cancer is a significant global burden, notably in

India. Bevacizumab is a monoclonal antibody directed

against VEGF. It has been approved by the US FDA and

EMA for the treatment of ovarian, fallopian tube, and

peritoneal cancer. The NCCN guidelines recommend the

use of bevacizumab in combination with standard

chemotherapy in the first-line and recurrent settings. The

ESMO guidelines recommend the use of bevacizumab in

combination with chemotherapy as first-line therapy

specifically in high-risk patients. Clinical evidence indi-

cates that bevacizumab when used in combination with

chemotherapy, improves PFS and OS, especially in high-

risk patients. Accordingly, the expert panel recommends

the use of bevacizumab in patients with advanced ovarian

cancer in first-line settings as well as in recurrent settings.

Although the addition of bevacizumab to standard

chemotherapy is beneficial, treatment costs would increase

with reference bevacizumab. This may lead to a reduction

in the number of treatment cycles planned for patients. The

availability of bevacizumab biosimilars has the potential to

improve access to treatment and, thereby, enhance treat-

ment outcomes.
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