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ABSTRACT

Objective: Bevacizumab was recently approved by the US Food and Drug Administration for 

use in recurrent platinum resistant epithelial ovarian cancer (EOC), fallopian tube cancer 

(FTC), or primary peritoneal cancer (PPC) when no more than two prior cytotoxic regimens 

have been used; due to concerns for gastrointestinal perforation. We sought to determine 

bevacizumab-related toxicities in heavily pretreated recurrent EOC.

Methods: We performed a retrospective chart review of patients with recurrent EOC, FTC, 

and PPC from 2001 to 2011. Patients who received at least two prior chemotherapy regimens 

before bevacizumab were included. Medical records were reviewed for bevacizumab 

associated toxicities. The Wilcoxon-Mann-Whitney test was used to compare quantitative 

variables. Survival was estimated with the Kaplan-Meier method.

Results: Sixty patients met inclusion criteria. At the start of bevacizumab treatment, the 

median age was 60 years and the median body mass index was 26.5 kg/m2. More than 50% 

of patients received bevacizumab a�er three prior cytotoxic regimens. Grade 3 or higher 

bevacizumab associated toxicity events occurred in four patients, including one patient who 

developed a rectovaginal �stula. The median overall survival from the start of bevacizumab 

treatment was 21.05 months (95% CI, 18.23 to 32.67; range, 1.9 to 110 months). The number 

of cytotoxic regimens prior to bevacizumab treatment did not di�er in those that experienced 

a toxicity versus those that did not (p=0.66).

Conclusion: The use of bevacizumab in heavily pretreated EOC, FTC, or PPC is worth 

consideration.

Keywords: Bevacizumab; Drug Resistance; Gastrointestinal Diseases; Ovarian Neoplasms; 

Recurrence; Survival Analysis

INTRODUCTION

Epithelial ovarian cancer (EOC) is the leading cause of death among women from a 

gynecological cancer [1]. While patients with EOC can be expected to respond to initial 

therapies, they o�en will become resistant to platinum-based cytotoxic regimens. Given that 

the response to cytotoxic chemotherapy can be diminished in this population, strategies for 

targeting vascular endothelial growth factor (VEGF) in EOC are being extensively evaluated. 

VEGF has been implicated in the proliferative vascularization that occurs in invasive tumors 

J Gynecol Oncol. 2016 Sep;27(5):e47

http://doi.org/10.3802/jgo.2016.27.e47

pISSN 2005-0380·eISSN 2005-0399

Original Article

Received: Jan 9, 2016

Revised: Mar 31, 2016

Accepted: May 2, 2016

Correspondence to

Jovana Y. Martin

Division of Gynecologic Oncology, University 

of Washington Medical Center, Box 356460, 

Seattle, WA 98195, USA.

E-mail: jymartin@uw.edu

Copyright © 2016. Asian Society of 

Gynecologic Oncology, Korean Society of 

Gynecologic Oncology

This is an Open Access article distributed 

under the terms of the Creative Commons 

Attribution Non-Commercial License (http://

creativecommons.org/licenses/by-nc/4.0/) 

which permits unrestricted non-commercial 

use, distribution, and reproduction in any 

medium, provided the original work is properly 

cited.

ORCID

Jovana Y. Martin

http://orcid.org/0000-0002-6564-3790

Renata R. Urban

http://orcid.org/0000-0001-8967-3794

John B. Liao

http://orcid.org/0000-0002-3018-7879

Previously presented as a poster presentation 

at the Western Association of Gynecologic 

Oncologists Annual Meeting, June 2015, Santa 

Rosa, CA, USA.

Conflict of Interest

No potential conflict of interest relevant to this 

article was reported.

Jovana Y. Martin, Renata R. Urban, John B. Liao, Barbara A. Goff

Division of Gynecologic Oncology, University of Washington Medical Center, Seattle, WA, USA

Bevacizumab toxicity in heavily 

pretreated recurrent epithelial 

ovarian, fallopian tube, and primary 

peritoneal cancers

http://crossmark.crossref.org/dialog/?doi=10.3802/jgo.2016.27.e47&domain=pdf&date_stamp=2016-05-11
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-6564-3790
http://orcid.org/0000-0001-8967-3794
http://orcid.org/0000-0002-3018-7879


[2]. Bevacizumab is an anti-VEGF monoclonal antibody that blocks angiogenesis and has 

been shown to have e�cacy in a variety of tumor types [2].

Bevacizumab has been shown in phase II and III trials to be active in the treatment of 

recurrent and/or platinum resistant EOC when used as a single agent or in combination with 

chemotherapy [3-7]. Speci�cally, the Avastin Use in Platinum-Resistant Epithelial Ovarian 

Cancer (AURELIA) prospective phase III trial found a 3.3 months progression-free survival 

(PFS) bene�t in women with recurrent platinum resistant EOC who were treated with 

chemotherapy in combination with bevacizumab compared to cytotoxic chemotherapy alone 

[6]. The �ndings of the AURELIA trial led the US Food and Drug Administration (FDA) to 

approve bevacizumab for use in platinum-resistant recurrent EOC.

Documented adverse events due to bevacizumab have included diarrhea, hypertension, 

vascular thrombosis, impaired wound healing, hemorrhage, and gastrointestinal perforation 

(GIP). Of these, GIP is the most concerning as there is up to a 50% incidence of mortality 

when GIP occurs in the setting of recurrent EOC [4]. Clinical �ndings associated with a 

higher risk of GIP in patients with EOC treated with bevacizumab include bowel obstruction, 

radiographic evidence of intestinal involvement by the tumor, and the number of prior 

cytotoxic regimens [4,8-13]. Most trials have limited the number of prior cytotoxic regimens 

that participants received prior to bevacizumab therapy to reduce the risk of bevacizumab-

related GIP. Despite restrictive inclusion criteria, the rate of bevacizumab-related GIP 

reported in prior studies has varied, ranging from 0% to 11.4% [3-7,14-17]. Our objective was 

to determine the overall survival (OS) from the start of bevacizumab therapy and the rate of 

adverse events, in particular gastrointestinal toxicity, in heavily pretreated recurrent EOC.

MATERIALS AND METHODS

The Institutional Review Board (IRB) granted permission for this retrospective cohort 

study (IRB Protocol # 48078). A departmental database was used to identify patients who 

had received bevacizumab either alone or in combination with cytotoxic chemotherapy 

between 2001 and 2011. Subjects were eligible for inclusion if they had a histopathological 

con�rmed diagnosis of EOC, fallopian tube cancer (FTC) or primary peritoneal cancer (PPC) 

a�er their initial cytoreductive surgery and if they had received bevacizumab either alone or 

in combination with cytotoxic therapy at our institution a�er two or more prior cytotoxic 

regimens. Individuals who had neoadjuvant chemotherapy were eligible for inclusion in the 

study. Subjects were excluded if they received chemotherapy at another institution and their 

chemotherapy records were not available for review or if they previously had bevacizumab 

during front line or second line therapy. The clinical practice at our institution is to not 

administer bevacizumab to patients with signi�cant gastrointestinal symptoms or extensive 

tumor involvement of the bowel by radiographic studies, exploratory surgery, or clinical exam 

based on the �ndings of prior studies utilizing bevacizumab [4,10-13]. This clinical practice 

was con�rmed during the review of medical records.

The medical records were systematically reviewed for the following variables: stage and 

histological grade at diagnosis, demographic information, surgical history, chemotherapy 

regimens, chemotherapy-related adverse events, date of death, and date of last follow-

up. The number of cytotoxic regimens before bevacizumab were determined from the 

adjuvant chemotherapy regimens. The regimen that contained bevacizumab was the last 
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chemotherapy regimen considered for the purpose of this study. The National Cancer 

Institute's Common Toxicity Criteria for Adverse Events (CTCAE) ver. 4.0 was used to grade 

any bevacizumab related toxicities [18]. OS was determined in months from the �rst date that 

bevacizumab was given until death occurred or last documented follow-up. The Kaplan-Meier 

method with right censoring at the time of last documented follow-up was used to estimate 

survival. The log-rank test was used to compare survival curves. The central tendency of 

variables were described with the median. Additionally, the chi-square test was used to 

compare categorical variables and the Wilcoxon-Mann-Whitney test was used to compare 

quantitative variables.

RESULTS

One hundred sixty-three medical charts of patients who received bevacizumab were 

evaluated. Sixty subjects met our inclusion criteria. Subjects were excluded from analysis 

because they received chemotherapy at another institution (9.2%), because they had received 

bevacizumab in frontline or second line therapy (49.1%), or because they did not have a 

histopathological con�rmed diagnosis of EOC, FTC or PPC (4.9%). Demographic and 

treatment information are presented in Table 1. At the start of bevacizumab treatment, the 

median age in the cohort was 60 years and the median body mass index was 26.5 kg/m2. Sixty-

three percent had serous histology and 52% of patients were platinum resistant. Six patients 
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Table 1. Patient demographic and tumor characteristics per chemotherapy regimens prior to bevacizumab

Variable <3 Prior regimens (n=29) ≥3 Prior regimens (n=31) p-value

Race 0.63

White 22 (75.86) 26 (83.87)

Black 3 (10.34) 1 (3.23)

Hispanic 2 (6.9) 2 (6.45)

American-Indian 0 1 (3.23)

Unknown 2 (6.9) 1 (3.23)

Age at start of bevacizumab (yr) 57 (37–83) 60 (35–79) 0.98

BMI at bevacizumab start (kg/m2) 26.56 (16.65–39.39) 24.67 (18.61–42.58) 0.85

Stage 0.36

IA–IIIC 1 (3.44) 2 (6.5)

IIA–IV 28 (96.6) 29 (93.5)

Histology 0.50

Serous 20 (68.97) 18 (58.1)

Adenocarcinoma 8 (27.59) 10 (32.26)

Clear cell, mixed 1 (3.44) 3 (9.68)

Debulking 0.51

Optimal 18 (62.07) 22 (70.97)

Platinum resistant 0.99

Yes 15 (51.72) 16 (51.61)

Prior radiation to abdominopelvic area 0.93

Yes 3 (10.34) 3 (9.68)

Prior bowel surgery 0.61

Yes 14 (48.28) 17 (54.84)

Time from bowel surgery to start of bevacizumab (mo) 23.11 (8.17–41.6) 45.93 (21.2–103.07) <0.001

Bevacizumab combined with cytotoxic chemotherapy 0.24

Yes 21 (72.41) 18 (58.06)

Number of prior cytotoxic regimens 2 (2) 3 (3-9) <0.001

Number of bevacizumab doses 9 (3–45) 10 (2–33) 0.97

Cumulative bevacizumab received (mg) 8,800 (1,440–81,525) 10,000 (1,710–36,300) 0.63

Follow-up after last dose of bevacizumab (mo) 11.3 (1.47–60.4) 10.73 (0.27–51.3) 0.60

Values are presented as number (%) or median (range).

BMI, body mass index.



had a history of radiation to the abdominopelvic area. Neoadjuvant chemotherapy was 

administered to four patients who received bevacizumab a�er less than three prior cytotoxic 

regimens and to three patients who received bevacizumab a�er three or more cytotoxic 

regimens. Thirty-one patients (51.7%) had a history of bowel surgery prior to bevacizumab 

use. The median time from the date of bowel surgery to the start of bevacizumab was 23.1 

months in those who had less than three prior regimens before bevacizumab and 45.9 

months in those who had three or more prior regimens before bevacizumab. Thirty-�ve 

percent of patients received bevacizumab alone and 65% received it in combination with 

cytotoxic therapy. The bevacizumab containing regimens used can be seen in Table 2. 

The median number of prior cytotoxic regimens before bevacizumab was 3 (range, 2 to 

9); 48.3% of patients had received 2 prior cytotoxic regimens, 40% had been treated with 

3 prior cytotoxic regimens, and 11.7% of patients had received 4 or more prior cytotoxic 

regimens. Fi�een mg/kg every 3 weeks was the bevacizumab dosing most commonly used 

and 59 subjects (98.3%) received this dose. One patient required a dose reduction to 7.5 mg/

kg due to refractory hypertension. Patients received a median of 10 doses of bevacizumab 

(range, 2 to 45) with median cumulative dose of 9,675 mg (range, 1,440 mg to 81,525 mg; 

95% CI, 5,995.05 to 13,354.95). The majority of subjects eventually had progressive disease 

while on the bevacizumab containing regimen (76.67%). The remaining subjects either had 

stable disease (15.00%), complete response (6.67%), or a partial response (1.67%). The 

bevacizumab treatment characteristics by platinum resistance status can be seen in Table 

3. Those who were platinum sensitive received a higher number of bevacizumab doses 

compared to those who were platinum resistant (p=0.03).

There were 4 bevacizumab associated grade 3 or higher adverse events. The most common 

bevacizumab-related adverse events were hypertension and hemorrhage (Table 4). One grade 

3 or higher adverse event occurred in a platinum resistant patient while the other 3 were 

in platinum sensitive patients. There was one case of a rectovaginal �stula which occurred 

in a platinum sensitive patient who had received 3 cytotoxic regimens prior to receiving 

bevacizumab alone. The rectovaginal �stula occurred 18 months a�er the bevacizumab dose 

was given. At the time the rectovaginal �stula was discovered the patient was noted to have 

progressive intra-abdominal tumor burden as well as diverticulosis on imaging. One 74-year-
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Table 2. Lists of Bevacizumab containing regimens

Regimen No. (%)

Bevacizumab 21 (35.00)

Bevacizumab/paclitaxel 2 (3.33)

Bevacizumab/carboplatin 4 (6.67)

Bevacizumab/topotecan 24 (40.00)

Bevacizumab/gemcitabine 4 (6.67)

Bevacizumab/paclitaxel/carboplatin 2 (3.33)

Bevacizumab/carboplatin/gemcitabine 2 (3.33)

Bevacizumab/doxil 1 (1.67)

Table 3. Bevacizumab treatment characteristics by platinum resistance status

Characteristic Platinum sensitive (n=29) Platinum resistant (n=31) p-value

Bevacizumab combined with cytotoxic chemotherapy (yes) 16 (55.17) 23 (74.19) 0.12

Number of prior cytotoxic regimens of bevacizumab doses 3 (2–4) 3 (2–9) 0.55

13 (4–45) 8 (2–33) 0.03

Cumulative bevacizumab received (mg) 11,700 (2,400–81,525) 6,500 (1,440–36,300) 0.03

Follow-up after last dose of bevacizumab (mo) 13.1 (1.1–51.3) 8.67 (0.27–60.4) 0.17

Values are presented as number (%) or median (range).



old patient with platinum sensitive recurrent ovarian cancer, a history of migraine headaches, 

and Raynaud's disease experienced cerebrovascular ischemia while on bevacizumab. There 

was no di�erence in the number of cytotoxic regimens previously received in those patients 

who experienced a toxicity compared to those who did not (p=0.66). The median OS from 

the start of bevacizumab treatment was 21.05 months (95% CI, 18.23 to 32.67). There was 

no signi�cant di�erence in the median OS for those who had 2 prior cytotoxic regimens 

(21.17 months, 95% CI, 16.60 to 39.53) and ≥3 (20.93 months; 95% CI, 13.67 to 32.47) prior 

cytotoxic regimens before bevacizumab (p=0.32) (Fig. 1). The median OS for those who were 

platinum sensitive at the start of bevacizumab was 23.33 months (95% CI, 18.23 to 46.93) 

versus 18.10 months (95% CI, 8.77 to 32.47) for those who were platinum resistant at the start 

of bevacizumab (p=0.11) (Fig. 2). The median follow-up from the last date of bevacizumab 

therapy until death or the last known time in the cohort was 10.9 months.
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Table 4. Non-hematologic adverse events*

Variable Grade 1 Grade 2 Grade 3 Grade 4

No. (%) 11 (68.8) 1 (6.3) 3 (18.8) 1 (6.3)

Cardiovascular

Hypertension 4 - 1 -

Venous thrombosis - - 1 -

Gastrointestinal

Diarrhea - 1 - -

Hemorrhage

Gastrointestinal bleeding 1 - - -

Epistaxis 2 - - -

Bleeding gum 1 - - -

Other

Proteinuria 2 - - -

Cerebrovascular ischemia - - 1 -

Headache 1 - - -

Rectovaginal fistula - - - 1

*Per Common Terminology Criteria for Adverse Events (CTCAE) ver. 4.0.

Fig. 1. Overall survival (OS) curve by 3 or more cytotoxic regimens versus less than 3 prior cytotoxic regimens.



DISCUSSION

Bevacizumab has been proven to be e�ective in recurrent and platinum resistant EOC in 

both retrospective [19-21] and prospective studies [3,4,6]. The impact on survival is even 

greater when bevacizumab is combined with cytotoxic therapy [6]. In a prospective trial of 

bevacizumab in persistent or recurrent EOC, the Gynecologic Oncology Group reported a 

response rate of 17.7% with a median response duration of 10.3 months [3]. Cannistra et al. 

[4] in their prospective trial of bevacizumab in platinum resistant recurrent EOC reported 

a similar response of 15.9%. However, 11.4% of the patients in this trial experienced a GIP. 

Cannistra et al. [4] noted that the trial included “higher risk patients” in that 47.7% had 

received 3 prior cytotoxic regimens and 90% had tumor involving the bowel at the time of 

enrollment. The AURELIA trial, a prospective phase III trial of 360 patients with recurrent 

EOC and no more than 2 prior cytotoxic regimens, randomized patients to single agent 

chemotherapy alone or bevacizumab plus chemotherapy. The study found that the median 

response rate was 27.3% when bevacizumab was combined with cytotoxic chemotherapy, 

compared with only 11.8% for cytotoxic therapy alone, and that median PFS was improved 

as well (6.7 months vs. 3.4 months) [6]. Overall, bevacizumab in combination with cytotoxic 

therapy was well tolerated with four patients (2.2%) experiencing GIP [6]. Moreover, quality 

of life outcomes were assessed in the AURELIA trial [22]. A greater proportion of women 

treated with chemotherapy and bevacizumab compared to chemotherapy alone had a 

signi�cant improvement in abdominal and gastrointestinal symptoms (21.9% vs. 9.3%) [22]. 

The e�cacy and tolerability of bevacizumab in combination with cytotoxic chemotherapy 

compared to bevacizumab alone in heavily pretreated EOC was examined in a retrospective 

cohort study [23]. The investigators found that bevacizumab in combination with cytotoxic 

chemotherapy was associated with improved PFS and OS compared to bevacizumab alone. 

Additionally, there was no di�erence in the rate of adverse events including gastrointestinal 

events between the two groups [23].

The current study demonstrates our institutional experience with recurrent EOC in patients 

who received a median of 3 prior cytotoxic regimens before receiving bevacizumab. We found 
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Fig. 2. Overall survival (OS) curve by platinum sensitivity.



that bevacizumab alone and in combination with cytotoxic therapy is e�cacious and more 

importantly, well-tolerated. This cohort of patients received considerably higher amounts 

of bevacizumab compared to previous trials. The median number of bevacizumab doses 

received was 10. In comparison, the median number of doses of bevacizumab in prior trials 

was 5 in the Cannistra et al. [4] trial, 7 in the GOG phase II trial [3], and 8.9 in the German 

cohort [9]. The majority of the patients in our cohort discontinued bevacizumab due to 

eventual progression of disease. However, given the median of 10 doses per patient we can 

extrapolate a median duration of response including stable disease of 7.5 months and a 

median OS from the start of bevacizumab treatment of 18.2 months.

In this heavily pretreated patient population with recurrent EOC, FTC or PPC only 6.6% 

experienced a grade 3 or 4 non-hematologic bevacizumab-associated toxicity. In additional 

phase II trials of either bevacizumab alone or with concurrent cytotoxic chemotherapy, the 

GIP rate with bevacizumab use has ranged from 0% to 5.7% [3,5,7,14-16]. In these phase 

II trials, the eligibility criteria for inclusion limited the number of prior chemotherapy 

regimens to 1 or 2 [3,5,7,14-16]. Few studies have reported on the outcome of bevacizumab-

related GIP in an unselected heavily pretreated recurrent EOC population (Table 5). In 2011, 

a retrospective cohort study from Germany evaluated 15 patients with platinum resistant 

recurrent EOC and a median of 5.4 prior chemotherapy regimens. Thirteen patients received 

bevacizumab dosed at 7.5 mg/m2 either alone (46.7%) or combination with cytotoxic therapy 

(53.3%) for a median of 8.9 cycles per patient [9]. They reported a partial response of 13.3% 

[9]. They noted that none of the patients experienced a GIP but did note that three patients 

(20%) experienced a gastrointestinal �stula [9].

Predictors for bevacizumab-related GIP in the treatment of recurrent EOC have been 

previously considered [11,13]. Richardson et al. [11] examined several characteristics of 

patients with recurrent EOC treated with bevacizumab. Subjects included in the cohort 

were treated with a median of 4 prior regimens and 9% experienced GIP [11]. They found 

that those with rectovaginal nodularity was associated with a higher risk of bevacizumab-

related GIP [11]. Tanyi et al. [13], in their retrospective review, did not assess for rectovaginal 

nodularity in patients with recurrent EOC treated with bevacizumab. They found that 

patients with a history of bowel surgery or bowel obstruction had a higher incidence of 

bevacizumab-related GIP [13]. Simpkins et al. [12] in their retrospective cohort study 

described that limiting bevacizumab treatment in recurrent EOC to patients without clinical 

signs of bowel obstruction, tumor involvement of the rectosigmoid, or bowel involvement on 

computed tomography scan may limit the risk of GIP. Using this criteria, there were no cases 

of GIP in their heavily pretreated cohort of recurrent EOC [12].
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Table 5. Study characteristics for bevacizumab-related gastrointestinal perforation

Study Design No. Platinum 

resistance

Number of prior 

regimens

Bevacizumab with 

cytotoxic chemo

Gastrointestinal 

perforation or fistula rate

Diaz et al. (2010) [24] Retrospective cohort 160 44 (27.5) 4 (2–8) 127 (79) 6 (4)

Emile et al. (2013) [8] Retrospective cohort 37 33 (89.2) 4 (NR) 0 0

Pietzner et al. (2011) [9] Retrospective cohort 15 15 (100) 5.4 (1–7) 6 (40) 3 (20)

Richardson et al. (2010) [11] Retrospective cohort 112 37 (33.0) 4 (1–10) 108 (96.4) 10 (9)

Simpkins et al. (2007) [12] Retrospective cohort 25 25 (100) 3 (1–6) 15 (60) 0

Sfakianos et al. (2009) [25] Retrospective cohort 68 NR 5* 45 (67) 5 (7.2)

Tanyi et al. (2011) [13] Retrospective cohort 82 NR 3 (1–9) NR 8 (9.76)

Values are presented as number (%) or median (range).

NR, not reported

*Mean.



In our cohort, 31 patients (51.7%) had prior bowel surgery and 27 patients (45%) had tumor 

involving the bowel at the start of bevacizumab treatment as determined by imaging or 

exploratory surgery. This rate is much lower than the 90% of tumor burden on bowel noted 

in the Cannistra et al. [4] trial. In our retrospective cohort, clinicians carefully selected 

which heavily pretreated patients received bevacizumab; however the tumor burden on the 

bowel was likely higher than 45% because not all patients were imaged prior to starting 

bevacizumab. Cannistra et al. [4] concluded that the GIP rate seen in their trial was not 

associated with the tumor burden on the bowel but instead was due to those patients 

being heavily pretreated with 3 cytotoxic regimens prior to bevacizumab. This led to the 

recommendation that women with EOC have no more than 2 prior cytotoxic regimens. Diaz 

et al. [24] in a retrospective cohort study examined the incidence of GIP with bevacizumab 

use. They reported a GIP rate of 4% with no di�erence in the median number of prior 

regimens in those who experienced GIP versus those who did not, 4 and 5, respectively 

[24]. In our study, in which 52% of patients had received 3 or more cytotoxic regimens prior 

to bevacizumab, we found very minimal toxicity with only 1.7% experiencing rectovaginal 

�stula, without the GIP experience seen in the Cannistra et al. [4] cohort.

Another retrospective cohort study compared GIP and/or �stula rates in those with heavily 

pretreated recurrent EOC who received bevacizumab plus chemotherapy as opposed to 

chemotherapy alone [25]. Patients were not selected for therapy based on risk factors for 

bowel perforation and those in the bevacizumab containing group had received a median 

of 5 prior cytotoxic regimens prior to bevacizumab. The proportion of patients who 

experienced GIP/�stula was 7.2% of the bevacizumab and chemotherapy group versus 6.5% 

in the chemotherapy alone group [25]. They concluded that the GIP was not likely related to 

bevacizumab but to carcinomatosis [25]. Indeed, in our cohort the proportion of patients 

who experienced a GIP/�stula was much less than that seen in the Sfakianos group, likely due 

to our careful selection of patients without signi�cant tumor burden on the bowel.

The strengths of this study are the size of the cohort and the larger number of doses of 

bevacizumab that patients received compared to prior studies with no patients lost to 

follow-up. The limitations include the retrospective nature of the data. Because we relied on 

medical records, there may have been under reporting of adverse events. Furthermore, there 

was likely an inherent selection bias as bevacizumab treatment was given based on clinician 

preference, which may have caused an underestimation of toxicities. Additionally, 52% of 

the cohort received 3 or more cytotoxic regimens prior to bevacizumab with the remainder 

of the cohort receiving less than 3 cytotoxic regimens prior to bevacizumab. While the 

group of most interest are those who received 3 or more cytotoxic regimens we were able 

to demonstrate that there was no appreciable di�erence in toxicity by the number of prior 

cytotoxic regimens. Furthermore, given that surgical exploration was never undertaken for 

the rectovaginal �stula case in our study it is not clear if the �stula was due to a bevacizumab-

related spontaneous perforation, in�ammatory process from a diverticular abscess, or due 

to tumor burden in the area. Lastly, bevacizumab was given in combination with cytotoxic 

therapy 65% of the time, limiting our ability to determine grade 3 or 4 hematological 

toxicities due to bevacizumab alone.

We have shown that the use of bevacizumab in heavily pretreated EOC appears to be tolerable 

with a GIP/�stula rate of 1.7% which is lower than demonstrated in prior studies. The risk 

for GIP in this patient population appears to be multifactorial and not just related to the 

number of prior cytotoxic regimens or the use of bevacizumab. While currently, bevacizumab 
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is approved for use in women with platinum resistant EOC, FDA recommendations limit 

the number or prior cytotoxic regimens to two. Our study suggests that women who have 

received three or more prior cytotoxic regimens who do not have can be safely treated with 

bevacizumab.
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