
Abstract. Background: Angiogenesis plays an important role in
endometrial carcinogenesis. We reviewed our experience with the
anti-VEGF monoclonal antibody bevacizumab for the treatment
of recurrent uterine neoplasms. Patients and Methods: A
retrospective analysis of women with recurrent uterine neoplasms
treated with bevacizumab was performed. Results: A total of 11
patients were identified, 9 with epithelial endometrial carcinomas
and 2 with leiomyosarcomas. All patients had multi-site disease
and were heavily pretreated with a median of 3 prior chemotherapy
regimens. All received bevacizumab combination therapy which
was well-tolerated. Two patients had partial responses, 3 had stable
disease, while 5 patients progressed. One subject was not assessable
for response. The median progression-free interval was 5.4 months
for the entire cohort and 8.7 months for those who achieved
clinical benefit (PR or SD). Conclusion: Bevacizumab was well-
tolerated and displayed promising anti-neoplastic activity in
patients with endometrial cancer and uterine leiomyosarcoma. 

Endometrial cancer is the most common gynecologic
malignancy with nearly 41,200 cases expected in 2006 (1).
Prognosis for patients with early stage disease confined to
the uterus is excellent. However, the outcome for patients
with recurrent, metastatic disease remains poor (2, 3). In a
series of 379 patients with recurrent endometrial cancer the
survival for women with pelvic recurrences was 12%. For
patients with distant metastatic disease survival dropped to
5%, while only 2% of those with combined pelvic and

distant failure were salvaged (2). Thus there is a clear need
for agents with activity in the setting of recurrent disease.

Angiogenesis plays an important role in the development
and progression of endometrial cancer (4-7). Abulafia et al.
noted a progressive increase in microvessel density (MVD)
with the progression from benign endometrium to
hyperplasia to invasive cancer (8). Increased vascular density
is also associated with a poor prognosis. The 5-year overall
survival was 82% in a cohort of endometrial cancer patients
with low microvessel density compared to only 52% for those
with high MVD (5). Additionally, high VEGF expression and
microvessel density are associated with lymphvascular space
invasion, nodal metastases and advanced stage disease (6).

Angiogenesis therefore appears to be a potential
therapeutic target for women with uterine neoplasms.
Treatment with the monoclonal anti-VEGF antibody
bevacizumab has demonstrated impressive results for a
number of solid tumors (9, 10). Based upon these findings
we have incorporated bevacizumab into the treatment of
women with recurrent epithelial and mesenchymal uterine
neoplasms. We describe the results of bevacizumab therapy
for these patients, to our knowledge the first report of
bevacizumab for uterine cancer. 

Patients and Methods

Study approval was obtained from the Washington University
Human Studies Committee. A review of institutional databases was
then performed to identify patients with recurrent uterine tumors
treated with the monoclonal, anti-vascular endothelial growth
factor antibody bevacizumab between January 2005 and August
2006. Women with epithelial as well as mesenchymal lesions were
included in the analysis. Patients treated with single agent
bevacizumab as well as those treated with bevacizumab in
combination with cytotoxic chemotherapy were examined.

Toxicity was assessed and documented according the National
Cancer Institute’s Common Toxicity Criteria version 3.0 guidelines.
Response was determined based on radiographic evaluation.
Response Criteria in Solid Tumors (RECIST) were utilized to
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document response. As patients were treated outside of the setting
of a clinical trial, confirmatory imaging was not required. Overall
(OS) and progression-free survival (PFS) were determined for each
patient using standard definitions.

Results

Eleven patients with recurrent uterine tumors treated with
bevacizumab were identified. The characteristics of the
eleven subjects are displayed in Table I. The median age of
the women was 57 years, ranging from 38 to 70. Nine

patients had epithelial malignancies, including two papillary
serous carcinomas and 2 mixed epithelial tumors that each
contained serous elements. Two patients had uterine
leiomyosarcomas. The initial stage at diagnosis was: I (3), II
(1), III (2) and IV (5). All eleven women had multi-site
recurrences. Additionally, all had received prior salvage
therapy. The median number of prior chemotherapeutic
regimens was 3 with a range of 1-12. At the initiation of
therapy all women had measurable disease.

Bevacizumab was administered in combination with a
cytotoxic agent in all eleven patients (Table I). The
combination included oral cyclophosphamide in 4 women.
Other combination regimens included weekly paclitaxel, 
5-fluorouracil, capecitabine, doxorubicin, etoposide,
carboplatin/docetaxel and gemcitabine/liposomal doxo-rubicin.
The median cumulative dose of bevacizumab received by the
patients was 4,679 mg. The toxicities encountered are shown
in Table II. Overall the regimen was well-tolerated; the most
common side-effects were anemia, nausea, neutropenia,
thrombocytopenia, hypertension and fatigue. One episode of
grade 4 thrombocytopenia was encountered. Although no
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Table I. Demographic data.

Characteristics Patients, n=11

Age (years)
Median 57
Range 38-70

Histology
Endometrioid 4 
Serous 2 
Adenosquamous 1 
Mixed epithelial 2 
Leiomyosarcoma 2 

Stage
I 3 
II 1 
III 2 
IV 5 

Adjuvant therapy
Radiation 3 
Chemotherapy 7 
Hormonal therapy 1 

Recurrence location1

Intraabdominal 7 
Liver 8 
Lung 4 
Bone 1 
Retroperitoneal nodes 5 

Prior regimens
Median 3
Range 1-12

Bevacizumab combination
Cyclophosphamide 4 
Paclitaxel 1 
5-Fluorouracil 1 
Capecitabine 1 
Doxorubicin 1 
Etoposide 1 
Carboplatin/docetaxel 1 
Gemcitibine/liposomal doxorubicin 1 

Bevacizumab doses
Median 6
Range 3-21

Bevacizumab administered (mg)
Median 4,679
Range 990-13,315

1Several patients recurred in multiple locations.

Table II. Incidence of grade >2 toxicity.

Patients, n

Grade 2 Grade 3 Grade 4

Neutropenia 0 2 0
Anemia 2 1 0
Thrombocytopenia 0 1 1 
Fatigue 2 0 0
Mucositis 0 1 0
Nausea 2 1 0
Proteinuria 0 0 0
Hypertension 2 0 0
Bleeding 0 1 0
Thrombotic 0 0 0

Table III. Response and outcome.

Patients, n

Response
Complete response 0
Partial response 2 
Stable disease 3 
Progression 5 
Not assessable 1 

Vital Status
Alive with disease 6 
Dead of disease 5 



thromboembolic complications were identified, one case of a
grade 3 gastrointestinal bleeding episode was noted. No
gastrointestinal perforations occurred. 

Ten patients were assessable for response. Two partial
responses were seen, three women had stable disease and
five progressed on treatment (Table III). One subject was
not assessable for response. One PR was noted in a patient
with an endometrioid endometrial carcinoma with
widespread disease treated with combination bevacizumab
and cyclophosphamide. The second PR was documented in a
woman with pulmonary, vaginal and osseous metastases
treated with bevacizumab/cyclophosphamide. When
stratified by histology, one patient with leiomyosarcoma had
stable disease while the other progressed. Among those with
epithelial endometrial tumors, 2 patients had partial
responses, 2 had stable disease and 4 progressed. The
median progression-free interval for the entire cohort was
5.4 months. The median progression-free interval in the 5
patients with clinical benefit (PR or stable disease) was 8.7
months (range 6.7-12.5 months). At last follow-up, 6 women
were alive with disease while 5 patients had died from
progressive disease.

Discussion

In our cohort of patients with recurrent uterine cancer,
bevacizumab therapy was well tolerated and displayed
encouraging anti-tumor activity. Emerging preclinical data
highlights the importance of VEGF during endometrial
carcinogenesis. In an evaluation of 115 patients with normal
endometria, endometrial hyperplasia and endometrial
cancer VEGF expression was noted in 66% of the subjects
with cancer, higher than seen in the women with CAH and
benign endometrial findings (4). Likewise, Holland et al.
demonstrated mRNA of VEGF-A in 100% of the
endometrial cancers examined, but none of the CAH or
benign endometrial specimens. The authors also
characterized the expression of VEGF-B, a family member
of VEGF-A. Interestingly, VEGF-B mRNA levels appeared
to be lower in the cancers than in the benign endometrium.
The authors hypothesized that VEGF-B contributes to
endometrial cancer development through modulation of the
availability of receptors for VEGF-A (11). These findings
highlight the complex interplay of angiogenic factors that
likely function in the endometrium.

Despite improvements in survival, treatment for recurrent
endometrial cancer is usually palliative. Therapy typically
employs either hormonal agents or cytotoxic chemotherapy.
Active agents include doxorubicin, platinum compounds and
taxanes. The Gynecologic Oncology Group recently reported
the results a phase III trial comparing doxorubicin and
cisplatin with or without paclitaxel for patients with

advanced, recurrent or metastatic endometrial cancer. The
addition of paclitaxel improved the response rate (57%),
PFS (median 8.3 months) and OS (median 15.3 months)
(12). Of note, enrollment was limited to chemotherapy-naïve
women. Among the women with epithelial cancers assessable
for response in our cohort, clinical benefit was seen in 4 (2
PR, 2 stable disease). These findings are particularly striking
given that our cohort was heavily pretreated. 

Our series included two patients with leiomyosarcomas.
Angiogenesis also appears to play a prominent role in the
carcinogenesis of leiomyosarcoma. In a large cohort of
patients with soft tissue sarcomas, VEGF overexpression was
identified in 25% of the leiomyosarcoma patients. More
importantly, VEGF overexpression was associated with a
shorter survival in this patient group (13). The outcome for
patients with recurrent leiomyosarcoma remains poor (13).
With a response rate of 25% and median survival of 7.7
months, doxorubicin appears to be the most active single
agent (14). Hensley et al. reported the results of combination
gemcitabine and docetaxel for leiomyosarcoma. The overall
response rate was 53%, the median time to progression 5.6
months (15). Disease stabilization was achieved in one of our
patients with leiomyosarcoma. The patient had multiple
pulmonary metastases and had failed four prior cytotoxic
regimens. She achieved a progression-free interval of 6.7
months on treatment.

This series represents the first report of bevacizumab for
the treatment of recurrent uterine cancer. Although this
study was based on a small number of selected patients with
a variety of histologic sub-types, these findings are
encouraging. In heavily pretreated patients, bevacizumab-
combination therapy demonstrated anti-neoplastic activity
and was accompanied by manageable toxicity. Bevacizumab
warrants consideration for prospective evaluation for
women with recurrent endometrial cancer and uterine
leiomyosarcomas.
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