
Abstract. Aim: To assess outcomes in patients treated
with first-line bevacizumab-containing therapy for human
epidermal growth factor receptor (HER)2-negative
metastatic breast cancer (mBC) at a single centre with a
homogenous standard-of-care. Patients and Methods:
Information on patient and disease characteristics,
efficacy, and safety was extracted from computer-based
records of all patients receiving first-line bevacizumab–
paclitaxel at the Curie Institute, Paris, France, between
2008 and 2011. Results: Median progression-free survival
in the 116 treated patients was 13.2 months; median
overall survival was 38.4 months. Corresponding values
were 9.0 and 18.8 months, respectively, in patients with
triple-negative mBC, and 19.4 and 58.8 months,
respectively, in patients receiving maintenance endocrine
therapy. No new safety signals were seen. Conclusion:
Outcomes in patients treated with bevacizumab–paclitaxel
at our center were consistent with efficacy in prospective
clinical trials, with notable activity in poor-prognosis
disease. Maintenance endocrine or oral therapy with
bevacizumab after paclitaxel discontinuation was
associated with long-term disease control.

Bevacizumab is a humanized monoclonal antibody that
specifically inhibits vascular endothelial growth factor, 
a key mediator of angiogenesis. Bevacizumab has

consistently been demonstrated to improve progression-free
survival (PFS) and objective response rate when combined
with first-line chemotherapy for human epidermal growth
factor receptor (HER)2-negative metastatic breast cancer
(mBC) (1-4). A pooled analysis of individual patient data
from three randomized phase III trials of first-line
bevacizumab-containing therapy for HER2-negative mBC
[E2100 evaluating bevacizumab plus paclitaxel (1),
AVADO evaluating bevacizumab plus docetaxel (2), and
RIBBON-1 evaluating bevacizumab plus a taxane or
anthracycline-based combination therapy or capecitabine
(3)] demonstrated significantly improved PFS and response
rate in patients receiving bevacizumab in combination with
chemotherapy versus those treated with chemotherapy
alone (5). There was no significant difference in overall
survival (OS), although 1-year OS rates were improved
with bevacizumab.

The combination of bevacizumab and paclitaxel has
demonstrated remarkably consistent efficacy, with median PFS
of approximately 11 months in four randomized phase III
trials (1, 4, 6, 7). Median OS ranged from 26.5 months in the
E2100 (8) and CALGB 40502 (7) trials to 30.5 months in the
TURANDOT trial (6). However, in HER2-negative mBC, OS
can vary considerably according to biological and clinical
factors and subsequent treatments.

Bevacizumab was approved in Europe in combination
with first-line paclitaxel for mBC in 2008. In France, this
therapeutic option is available for all patients receiving first-
line chemotherapy for mBC who have no contraindication
for bevacizumab. The purpose of the present retrospective
study was to explore the pattern of outcomes in a cohort of
patients with mBC treated with the combination of paclitaxel
and bevacizumab at a single institution with a homogeneous
standard-of-care reflecting general oncology practice.
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Patients and Methods

In this retrospective study conducted at the Curie Institute, Paris,
France and approved by the Institutional Review Committee,
computer-based records of chemotherapy prescriptions were
screened to identify all women who had received bevacizumab
combined with paclitaxel as first-line therapy for HER2-negative
mBC between February 2008 and April 2011. In accordance with
the approved indication, bevacizumab was continued until disease
progression or unacceptable toxicity.

Information was extracted from the records on patient
demographics, disease characteristics, previous treatment, medical
history, duration of bevacizumab therapy, maintenance oral or
endocrine therapy, grade 3/4 adverse events, reason for treatment
discontinuation, and death. Analyses of safety, PFS, and OS were
planned. Additional exploratory subgroup analyses of efficacy
according to key clinical characteristics were pre-specified, including
hormone receptor status (triple negative vs. hormone receptor positive),
visceral disease (yes vs. no), and number of metastatic sites (<3 vs. ≥3).

Descriptive methods, including median and ranges, were used to
summarize quantitative baseline characteristics of patients. OS and
PFS were defined as the time from the start of first-line therapy with
bevacizumab–paclitaxel until death (OS) or the date of first
progression or death, whichever occurred earlier (PFS). Patients lost
to follow-up were censored at their last follow-up visit. PFS and OS
were estimated using the Kaplan–Meier method and compared using
log-rank tests. A p-value of less than 0.05 was considered to be
statistically significant. All analyses were performed using R
software (version 2.13.2) (http://cran.r-project.org).

Results

The analysis population comprised of 116 patients treated with
bevacizumab–paclitaxel (Table I). The median duration of
follow-up from the start of bevacizumab–paclitaxel to the time
of data cut-off was 47 months (range=5.9-61.4 months). At
this time, 106 patients (91%) had experienced a PFS event and
65 (56%) had died. Median PFS in the overall population was
13.2 months [95% confidence interval (CI)=10.8-17.0 months]
and median OS was 38.4 months (95% CI=31.3-52.3 months).
Figure 1 shows efficacy in pre-specified subgroups defined by
important clinical characteristics. All three of the explored
characteristics were significant prognostic factors for PFS;
triple-negative status was also a significant prognostic factor
for OS, but presence of visceral metastases and number of
metastatic organ sites were not, although interpretation is
limited by the very small sample sizes of some subgroups. 

The median duration of treatment exposure was 8.5 months
(range=1-43.5 months) for bevacizumab and 5.1 months
(range=1-12 months) for paclitaxel. In the majority of cases (96
patients; 83%), paclitaxel was discontinued before evidence of
disease progression, most commonly because of maximal
response or adverse events, particularly neuropathy. Of these 96
patients, 79 (82%) received maintenance therapy combined with
bevacizumab: 60 (63%) received maintenance endocrine
therapy and 24 (25%) received oral chemotherapy (capecitabine

or cyclophosphamide). Exploratory analyses according to the
maintenance treatment strategy after discontinuation of
paclitaxel suggested the longest PFS and OS in patients who
received endocrine therapy with bevacizumab, and the shortest
in those who received no maintenance therapy (Table II). 

The safety profile was as expected with this combination.
Grade 3 or more adverse events were recorded in 46% of
patients. The most common were hypertension (17%),
arterial/venous thromboembolism (12%), bleeding (6%), and
proteinuria (6%). Wound-healing complications were reported
in four patients (3%), osteonecrosis of the jaw in three patients
(3%), and gastrointestinal perforation in one patient (1%). Two
patients died while receiving therapy: one on day 17 of cycle 1
from vomiting and abdominal pain, and one during cycle 3
from cerebral thromboembolism. In both patients, these
adverse events were associated with disease progression in the
liver. Bevacizumab was discontinued because of adverse
events (mainly hypertension) in 41 patients (35%).

Discussion

Our experience of first-line bevacizumab–paclitaxel therapy
in routine clinical practice reflects outcomes in prospective
clinical trials. The median PFS of 13.2 months is at least as
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Table I. Baseline characteristics.

Characteristic                                                                 Value (n=116)

Median age, years (range)                                               53 (28-84)
ECOG performance status, n (%)                                            
    0                                                                                       70 (60)
    1                                                                                       40 (34)
    2                                                                                         6 (5)
Hormone receptor status, n (%)a                                              
    Estrogen and/or progesterone positive                           97 (84)
    Triple-negative                                                                15 (13)
De novo metastatic breast cancer, n (%)                           17 (15)
Median disease-free interval, months (range)                47 (0-220)
≥3 involved organ sites, n (%)                                           38 (33)
Metastatic organ sites, n (%)                                                    
    Bone                                                                                 73 (63)
    Lung                                                                                 28 (24)
    Liver                                                                                55 (47)
    Soft tissue                                                                        20 (17)
    Central nervous system                                                     3 (3)
Prior neo(adjuvant) chemotherapy, n (%)                         99 (85)
    Anthracycline and/or taxane                                           54 (47)
    Other                                                                                45 (39)
Prior endocrine therapy, n (%)                                                 
    Early breast cancer                                                          71 (61)
    Metastatic breast cancer                                                 16 (14)

ECOG: Eastern Cooperative Oncology Group. aFour patients were
neither estrogen and/or progesterone receptor-positive, nor triple-
negative because of missing HER2 status. 
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Figure 1. Subgroup analyses of progression-free survival (PFS) and overall survival (OS) according to clinical characteristics. A: Hormone receptor-
positive versus triple-negative. B: <3 versus ≥3 metastatic sites. C: No visceral versus visceral metastases. Vertical dotted lines represent median
(95% confidence interval) values.  NR: Not reached.



long as that reported in four randomized phase III trials
evaluating bevacizumab–paclitaxel (1, 4, 6, 7) and in the
subgroup of patients receiving weekly paclitaxel and
bevacizumab in the large multinational ATHENA study (9).
The median OS of 38.4 months is longer than that reported in
the phase III trials (6-8). Encouraging activity was observed
in specific populations with a poor prognosis, such as triple-
negative mBC: median PFS of 9.0 months in this population
is within the range reported in subgroups with triple-negative
disease in the trials mentioned above. Triple-negative disease
was prognostic for worse OS in bevacizumab-treated patients. 

In routine practice, maintenance endocrine therapy with (or
without) bevacizumab is frequently offered to patients;
however, there is little information on the value of this
approach. In the RIBBON-1, TURANDOT, and ATHENA
trials (3, 6, 9), maintenance endocrine therapy given
concurrently with bevacizumab was not permitted. Small
retrospective analyses provide limited data supporting such a
strategy (10, 11), and results of the prematurely terminated
randomized phase III AROBASE trial suggest similar efficacy
with maintenance bevacizumab plus exemestane versus
continued bevacizumab plus taxane following initial
bevacizumab plus taxane therapy (12). In the cohort of patients
described in this paper, PFS and OS were longer in patients
receiving endocrine maintenance therapy and, to a lesser
extent, maintenance oral chemotherapy with bevacizumab
compared with patients who received no maintenance therapy.
These exploratory analyses should be interpreted with great
caution. The decision concerning whether to give maintenance
therapy is likely to have been influenced by the condition of
the patient, which introduces bias, and this subgroup might
represent a population with a better prognosis able to continue
first-line therapy for a prolonged period. Nevertheless, it is
interesting to note the sustained disease control in patients
receiving maintenance endocrine therapy with bevacizumab
after bevacizumab–paclitaxel (median PFS 19.4 months). 

In contrast to maintenance endocrine therapy, there is
evidence from the randomized phase III IMELDA trial
supporting the use of maintenance capecitabine with
bevacizumab after initial bevacizumab–taxane therapy (13).

The addition of capecitabine to bevacizumab maintenance
therapy was shown to significantly improve both PFS
(primary end-point; hazard ratio=0.38) and OS (secondary
end-point; hazard ratio=0.43) compared with single-agent
bevacizumab maintenance therapy.

Collection of safety data in this study was limited by the
retrospective design. However, there were no new safety
signals and, consistent with the well-characterized safety
profile of bevacizumab-containing therapy in mBC, the most
frequently reported adverse effects were hypertension,
thromboembolic events, proteinuria, and bleeding. 

Our study reflects outcomes in a large cohort of patients
treated in routine oncology practice at a single institution
with a homogeneous standard of care. Such studies provide
important understanding of the risks and benefits of evolving
treatment strategies in real-world practice, and provide
insights into the relevance and applicability of outcomes
demonstrated in prospective clinical trials and their broader
use in the context of everyday clinical practice. Outcomes in
this cohort support the use of bevacizumab as indicated in
France. The efficacy and tolerability consistently
demonstrated in phase III trials were replicated in our cohort
of patients treated with bevacizumab in routine oncology
practice at the Curie Institute, with notable activity in
patients with a poor prognosis. Ongoing research activity in
France includes a collaboration with UNICANCER to
prospectively evaluate potential predictive biomarkers for
bevacizumab activity in the ongoing COMET study
(ClinicalTrials.gov Identifier NCT01745757). 
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