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Abstract. Background: Bevacizumab is a monoclonal
antibody that prevents angiogenesis by inhibiting vascular
endothelial growth factor (VEGF) activity. Clinically, it has
been used to treat a diverse range of cancer types. In this
pilot phase II study, we investigated the efficacy and safety
profiles of bevacizumab in combination with docetaxel plus
cisplatin  for patients with advanced HER2-negative
metastatic breast cancer. Patients and Methods: Between
2005 and 2008, 20 patients with advanced breast cancer
were recruited from the Taipei Medical University Hospital.
Bevacizumab was administered every two weeks in a 12-
cycle treatment with docetaxel plus cisplatin. The primary
end-point for this study was the overall response rate. The
secondary end-points were progression-free survival and the
safety profiles of the combined therapy. Results: The average
number of treatment cycles was 10.5 with a response rate of
80%. Neutropenia and neuropathy were the most commonly
observed adverse events. Seven patients achieved complete
remission and nine patients achieved partial remission. For
the overall patient group in this study, the median time-to-
progression and overall survival were 28.0 weeks and
52 weeks, respectively. The median time-to-progression and
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overall survival for the 10 patients that completed all 12
cycles of treatment were 64.0 weeks and 80 weeks,
respectively. In one patient, a very rapid reduction in the
level of breast cancer lung metastases was observed one
week post-treatment. Conclusion: Based on this pilot study,
bevacizumab in combination with docetaxel and cisplatin is
likely to be an effective treatment option for metastatic breast
cancer that warrants further study.

With an improved understanding over the underlying genomic
and proteomic profile of cancer, targeted-chemotherapy,
including antibody-based therapies, has become an invaluable
tool in the treatment of malignant diseases (1-8). Bevacizumab
is a monoclonal antibody that has been effectively used for the
treatment of colon, lung, kidney and brain cancer (9-11). By
blocking the vascular endothelial growth factor (VEGF)
pathway, bevacizumab inhibits angiogenesis and prevents
tumor blood vessel formation, which can lead to decreased
tumor growth and increased tumor cell death (12, 13). In a
phase I/II dose-escalation safety and -efficacy study,
bevacizumab-alone showed a modest effect against advanced
breast cancer with a well-tolerated toxicity profile; however, a
greater, albeit still modest effect was observed when
bevacizumab is combined with conventional chemotherapy
(14). When combined with chemotherapy, bevacizumab can
increase the objective response rate and progression-free
survival, however usually not overall survival, while only
modestly effecting toxicity (15-17). Here we present a phase II
pilot study that focuses on bevacizumab in combination with
docetaxel plus cisplatin for the treatment of advanced HER-2-
negative metastatic breast cancer. The objective response rate,
progression-free survival, rate of remission and safety profiles
of the combined treatment of bevacizumab and docetaxel plus
cisplatin were assessed herein.

5501



ANTICANCER RESEARCH 32: 5501-5506 (2012)

Patients and Methods

Patients. During the period of October 2005 to October 2008, 20
patients with advanced breast cancer metastases were recruited by
the Taipei Medical University Hospital for a pilot phase II study to
measure the safety and efficacy of bevacizumab and docetaxel plus
cisplatin treatment. This study was approved by the local Ethics
Committee at the Taipei Medical University Hospital. Informed
consent was obtained from all participants.

Inclusion criteria: <8 years of age; histological and/or cytological
signs of invasive ductal breast carcinoma; HER2-negative tumor
(grade <3+ immunohistochemical analysis or negative gene
amplification by fluorescence in situ hybridization); Eastern
Cooperation Oncology Group (ECOG) performance status of 0-2;
at least one measurable metastatic tumor lesion; adequate renal,
hepatic, and hematological function; a left ventricular ejection
fraction (LVEF) within normal limits; an absolute neutrophil count
of =1,000/ul; platelet count of =75,000/ul; bilirubin count <1.5x the
upper limit of normal (ULN); aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) <5x the ULN; creatinine clearance
of at least 25 ml/min. Patients with previous hormonal, radiation or
chemotherapy treatment for metastatic breast cancer were allowed in
this study, as long as all treatments were completed at least two
weeks prior to the start of the study protocol. Patients that had not
previously received radiation therapy, provided that they were
asymptomatic, could also be enrolled in the study. Patients with
central nervous system (CNS) progression after whole-brain
radiotherapy (WBRT) and/or stereotactic radiosurgery (SRS), as
long as the leptomeningeal carcinomatosis was not the only site of
CNS involvement, were also eligible. Additionally, patients on low-
dose prophylactic anti-coagulant medications, as well as concurrent
administration of bisphosphonates for bone metastases, were also
eligible for the study.

Exclusion criteria: Patients were excluded from the study if in
the last five years they had exhibited any other type of cancer, not
including basal-cell, skin carcinoma, or in situ cervical cancer; were
concurrently on a dosing regimen of any other anti-neoplastic
agents; were concurrently using therapeutic anti-coagulant agents,
or more than 325 mg of aspirin per day; concurrently exhibiting
non-healing wounds and fractures; exhibiting clinical significant
cardiovascular disease.

Treatment plan. All eligible patients received 12 treatment cycles.
During the first treatment cycle, a 60-min infusion of 8 mg/kg
loading dose of bevacizumab was administered to patients,
concurrently with docetaxel (45 mg/m?) plus cisplatin (50 mg/m?2).
With the subsequent treatment cycles, every two weeks, a 30-min
infusion of 5 mg/kg of bevacizumab was administered concurrently
with docetaxel (45 mg/m2) plus cisplatin (50 mg/m2). The overall
12-treatment cycle was chosen due to risk assessment and future
cost-effectiveness. Based on the ECOG criteria, if patients
encountered grade 3 or higher toxicities of proteinuria, persistent
hematuria, bilirubinemia, clinical hemorrhage such as
gastrointestinal tract bleeding, the treatment would be interrupted.
Anti-hypertensive therapy would be administered for the patients’
clinical situation at the discretion of the principle investigator.

Patients’ evaluation. Pre-treatment evaluation included detailed

medical history, physical examination, complete blood count (CBC)
and biochemical surveys, electrocardiography (ECG), chest X-ray,
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Table 1. Patients’ characteristics.

N=20

Age (years)

Median 49.5

Range 34-64
ECOG performance status

0 12

1 5

2 3
Site of disease

CNS 1

Lung or pleura 12

Liver 19

Bone 18

Breast/chest wall 2

Lymph nodes and other 6
Estrogen-receptor status

Positive 17

Negative 3

HER? status
No. of prior chemotherapy regimens
(adjuvant plus metastatic)

All negative

1 4
2 3
>3 13

ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal
growth factor receptor 2.

bone scan, liver ultrasound and/or abdominal computed tomography
(CT) scan. CBC and blood biochemistry were tested prior to each
course of chemotherapy. Carcinoembryonic antigen (CEA) and
cancer antigen 15-3 (CA15-3) tumor markers were assayed every 3-
4 weeks. Cancer staging procedures were completed every eight
weeks and included brain magnetic resonance imaging (MRI) and
CT scans of the chest, abdomen, and pelvis. Abdominal sonography
and positron emission tomography (PET) scan would be arranged
as needed for further evaluation of a patient’s clinical status. Patients
with fever or severe mucositis also underwent CBC. All material
pertaining to treatment response was evaluated by one of the authors
and one independent radiologist. All patients were followed-up, as
mentioned above, until death or until the end of the study.

Outcome measures. Adverse events: Adverse events were evaluated
according to the ECOG criteria and the National Cancer Institute
Common Terminoloty Criteria for Adverse Events, version 3.0 (18).
Patients remained in the study until they withdrew consent,
experienced unacceptable toxicity, or had progressive disease (PD).
PD was defined as a ~20% increase in the longest dimension (LD)
sum of the target lesions and an absolute increase in size of at least
5 mm in one or more target lesions, or the appearance of one or
more new lesions of ~6 mm in size. Disease in patients was
considered to have progressed if they were taken off study for
clinical deterioration or died as a result of any cause, regardless of
radiographic evidence of progression.

Experimental End-points: The primary endpoint was the objective
response rate [complete response (CR) plus partial response (PR)],
while the secondary end-point consisted of analysis of the
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Table II. Worst toxicity grade.

Patients who did not
complete 12 cycles (n=10)

Patients who
completed 12 cycles (n=10)

Median age (range) 49.5 (41-64) 48.5 (34-56)
Median number of completed cycles (range) 6 (2-9) 12 (12-12)

Grade Grade
Toxicity Total 1 2 3 4 1 2 3 4
Neutropenia 20 (100.0%) 0 3 5 2 0 3 6 1
Nausea/vomiting 20 (100.0%) 0 7 3 0 2 4 4 0
Fatigue 20 (100.0%) 0 7 3 0 2 6 2 0
Neuropathy 18 (90.0%) 0 4 4 0 0 4 6 0
Anorexia 17 (85.0%) 3 5 1 0 3 5 0 0
Hypertension 12 (60.0%) 3 2 2 0 2 3 0 0
Diarrhea 4 (20.0%) 0 2 1 0 1 0 0 0
Headache 4 (20.0%) 0 0 0 0 4 0 0 0
Allergy 2 (10.0%) 2 0 0 0 0 0 0 0
Hemorrhage/gastrointestinal tract 2 (10.0%) 2 0 0 0 0 0 0 0
Hemorrhage/genitourinary tract 2 (10.0%) 1 0 0 1 0 0 0 0

Frequency of treatment-related toxicities according to National Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0, was

based on the worst grade per patient.

progression-free survival and safety profile of the treatment regimen.
All measurable lesions were assessed (<5 target lesions). Treatment
response was evaluated by the Response Evaluation Criteria in Solid
Tumors (RECIST) criteria (11). CR was defined as the disappearance
of all target and non-target lesions. PR was defined as at least a 30%
decrease in the LD sum of target lesions and an absolute decrease of
at least 5 mm in one or more target lesions.

Statistical analyses. The response rate (P1) of this study was
considered as 70%, and the threshold response rate (PO) as 50%.
Under the settings of type I error rate (o) at 0.05 and power (1-f3) at
0.8, the required sample size was calculated by Simon’s two—stage
method. In the first stage, the required sample size was 15 with at
least eight responses to enter the second stage.

All analyses were performed by the SPSS 15.0 statistics software
(SPSS Inc, Chicago, IL, USA). Age is presented by median and full
range; other categorical variables are presented by count and
percentage. The time-to-progression was calculated based on the
time between the first day of treatment and the date of disease
progression; the overall survival time was calculated based on the
time between the first day of treatment and the date of death. The
progression-free rate and overall survival rates are summarized by
the Kaplan—Meier survival curves.

Results

Patients’ characteristics. During the period of October 2005
to October 2008, 20 patients were enrolled in this study. The
clinical characteristics of these patients are presented in
Table I. Ten patients completed all 12 cycles, while the
remaining 10 patients only completed 2-9 cycles before
withdrawing due to personal reasons, disease progression or

Table III. Overall treatment response.

Clinical category N=20
Overall response rate 16 (80%)
Complete response 7 (35.0%)
Partial response 9 (45.0%)
Progressive disease 4 (20%)

treatment toxicity (Table II). At the time of study analysis,
179 cycles (2-week) of treatment had been administered.

Outcome measures. Adverse events: Treatment-related toxicity
observed in this study is presented in Table III. Neutropenia,
nausea/vomiting, and fatigue (20/20) were the most common
observed adverse events, followed by neuropathy (18/20),
anorexia (17/20), and hypertension (12/20). It was noted that
one patient died due to fulminant hepatitis B with acute hepatic
failure, even though lamivudine had been provided to the
patient before entering the study. One patient experienced fatal
hematuria and, upon entering the study, was found to have
invasion into the bladder and gynecological adnexa metastasis.
Table II also presents the distribution of toxicities for patients
who did and did not complete 12 cycles.

Treatment efficacy: The primary endpoint of the study was
the response rate by the RECIST criteria. The median
number of treatment cycles for this study was 10.5 (2-12).
Seven patients achieved CR (35%) and nine patients
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Figure 1. Kaplan-Meier survival curves for progression-free rate (A) and overall survival rate (B).

Figure 2. A female patient aged 45 years had a HER2-negative invasive ductal breast carcinoma, with metastases in the chest wall and neck lymph
nodes. After receiving 12 cycles of bevacizumab plus docetaxel plus cisplatin, she had a complete response. A: Before treatment, computed tomography
(CT) scan in November 2006, showing a tumor mass of size 5.19 cm; B: after treatment, CT scan in March 2007, showing resolved tumor.

achieved PR (45%). The response rate was 16/20 (80%).
Results are presented in Table III.

Time-to-progression: The median time to progression is
presented in Figure 1A. For the patient group overall, the
median time-to-progression was 28.0 weeks [95% confidence
interval (CI) for the median=14.6-41.1 weeks]. The median
time-to-progression for the 10 patients who completed all 12
cycles of treatment was 64.0 weeks (95% CI=51.9-76.1 weeks).

Overall survival: The median overall survival time for the
whole patient group was 52.0 weeks (95% CI for the
median=35.9-68.1 weeks). The median overall survival time
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for the 10 patients who completed all 12 cycles of treatment
was 80.0 weeks (95% CI=19.0-140.4). Presented in Figure
2, one week after treatment, one patient showed marked
improvement in bilateral lung metastases.

Discussion

The present phase II pilot study was designed and conducted
to assess the safety and efficacy of bevacizumab combined
with docetaxel plus cisplatin in the treatment of patients with
advanced HER2-negative breast cancer. Several clinical trials
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have presented strong data that bevacizumab can
significantly improve the efficacy of
chemotherapeutic compounds for advanced breast cancer
without significantly altering toxicity profiles (19-25).

In this study, we observed that 16 out of 20 (80%) patients
exhibited PR or CR to bevacizumab in combination with
docataxel plus cisplatin. Patients who successfully completed
the 12-cycle bi-weekly treatment exhibited a median time-to-
progression of 64.0 weeks, and an overall survival rate of
80.0 weeks. One patient, as illustrated in Figure 2 with
multiple metastases, actually showed a dramatic improvement
one week after treatment. We also noted that patients with
liver-only metastasis had a strong, non-significant, trend for
improved treatment response and longer survival compared to
patients with multiple sites of metastasis (data not shown).

There were two main reasons we adopted a bi-weekly
12-cycle treatment schedule. Firstly, patients with
metastatic diseases are usually unable to tolerate
chemotherapy for long periods of time. We felt that a
treatment regimen that only lasted six months was the
optimal treatment schedule to reduce unneeded stress for
these patients. Secondly, bevacizumab is very expensive,
and its cost-effectiveness is often debated by the oncology
community (26-29). We felt that if this study could show
that a 12-cycle treatment schedule provided good efficacy
against advanced breast cancer metastases, the cost-
effectiveness might be more optimal for patients and
insurance coverage (8, 11, 26-29).

In 2011, the US Food and Drug Administration (FDA)
rescinded its approval of bevacizumab (Avastin®) use for the
treatment of advanced HER2-negative breast cancer
metastasis, citing large safety risks with minimal benefit;
however this decision is highly debatable (26, 30). It is true
that many studies involving adjunct bevacizumab treatment
failed to show improved overall survival compared to
chemotherapy-alone in patients with metastatic HER2-
negative breast cancer. According to Miles et al. however,
bevacizumab combined with docetaxel increases the
objective response rate and the progression-free survival rate
in advanced HER2-negative metastatic breast cancer when
compared to docetaxel-alone, without significantly affecting
toxicity (24, 25). The incidence of high-grade neutropenia, a
common side-effect of docetaxel, was also relatively low in
their trial, which is in contrast to our results.

Although, in the present study, we used a concentration that
was half the commonly administered dose for docetaxel and
cisplatin, we observed a high incidence of grade 3
neutropenia. Since it is postulated that bevacizumab can
enhance the cytotoxic activity of chemotherapy compounds, it
is possible that an additive effect of bevacizumab could also
enhance docetaxel and cisplatin-related side-effects. This
would also explain the reasonably high incidence of sensory
neuropathy, a side-effect common with both docetaxel and

taxane-based

cisplatin; however, since many other clinical trials showed that
bevacizumab does not alter toxicity profiles, other possibilities
may also apply (25). It is very possible that what we observed
is indeed the combined toxicity profile of all three compounds
(bevacizumab, docetaxel, cisplatin), but it is also very likely
that due to a small patient subset (n=20) from a single research
hospital, the toxicity profile in our study was skewed. This is
a potential risk assessment that will need to be addressed with
future multicenter clinical studies. Even with these side-
effects, our results in this pilot study strongly support the
therapeutic benefits of 12 cycles of bevacizumab in
combination with docetaxel plus cisplatin against advanced
HER2-negative breast cancer.

There are a few limitations to this study. As mentioned
previously, the small nature of this pilot study may not fully
address the efficacy and safety of bevacizumab in combination
with docetaxel plus cisplatin in a wider patient population.
Moreover, by not comparing the effects of bevacizumab in
combination with docetaxel plus cisplatin with patients
receiving docetaxel plus cisplatin-alone, we cannot truly
address the actual adjunct effect of bevacizumab on
chemotherapy, including differences in progression-free
survival or overall survival rates. By conducting an extensive
multicenter phase II trial with a much larger patient subset that
compares bevacizumab with docetaxel plus cisplatin treatment
to docetaxel plus cisplatin-alone, we will be able to achieve a
much more effective and robust understanding of the
therapeutic benefit and toxicity profile for bevacizumab in
advanced HER2-negative metastatic breast cancer.

In this study, bevacizumab in combination with docetaxel
plus cisplatin led to a high response rate in patients with
advanced HER2-negative metastatic breast cancer. The
median time-to-progression for patients that completed the
12 cycles of treatment was 64 weeks and the overall survival
was 80 weeks. Our data, supported from previously
published studies, indicate that if bevacizumab can remain
cost-effective, it will play an important role as an adjunct
treatment option, in combination with conventional
chemotherapy for HER2-negative metastatic breast cancer.
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