
Abstract. Aim: To evaluate factors associated with the
selection of first-line bevacizumab plus chemotherapy and
clinical response in HER2-negative metastatic breast cancer
(MBC) in clinical practice in Spain. Patients and Methods:
All consecutive adult female patients with HER2-negative
MBC who had received first-line bevacizumab plus
chemotherapy for at least 3 months were enrolled in the
present study. Results: A total of 292 evaluable patients were
included; 25% had triple-negative breast cancer (TNBC) and
75% had hormone receptor-positive breast cancer (HRPBC).
Nearly 40% of patients had ≥3 metastatic sites, mainly

located in the bone (48%) and liver (40%). Bevacizumab was
mostly combined with paclitaxel (67.1%). ER-positive tumors
were only identified as an independent factor associated with
the choice of treatment (odds ratio (OR): 0.538; p=0.02).
The overall response rate (ORR) was 63.7% (TNBC: 57.5%;
HRPBC: 65.9%). Patients aged 36-50 years (OR: 3.03;
p=0.028) and those with metastases at sites other than the
bone (OR: 0.38; p=0.001) and ≥3 metastatic sites (OR: 1.41;
p=0.018) were more likely to achieve objective responses.
Conclusion: First-line bevacizumab plus chemotherapy,
mainly paclitaxel, is an effective and well-tolerated treatment
option for HER2-negative MBC, particularly in more
aggressive disease. 

The development of targeted-biological agents has led to
notable advances in the treatment of human epidermal
growth factor receptor (HER2)-negative metastatic breast
cancer (MBC). Vascular endothelial growth factor (VEGF)
and its receptors play a pivotal role in tumor angiogenesis.
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The anti-VEGF humanized monoclonal antibody
bevacizumab has been shown to be effective in first-line
treatment of HER2-negative MBC (1-4). This is particularly
interesting for the triple-negative (TN) patient sub-group,
that is associated with a poor prognosis and for whom there
was no biological therapy previously available. The efficacy
of first-line chemotherapy can be significantly improved
when combined with bevacizumab in patients with HER2-
negative MBC, as demonstrated in several randomized trials
(3-5). Pre-clinical evidence has shown that taxanes exert anti-
angiogenic and cytotoxic effects that pointed to synergies
with anti-VEGF targeted-agents (6, 7). The E2100 phase III
trial demonstrated a significant improvement in progression-
free survival (PFS) for the addition of bevacizumab to
paclitaxel in the first-line setting when compared to
paclitaxel alone in patients with HER2-negative MBC (5).
Subsequent first-line trials such as AVADO and RIBBON-1
showed a more modest, but nevertheless significant improved
PFS than the E2100 trial (3, 4). None of the trials evaluating
bevacizumab and chemotherapy combinations demonstrated
an improvement in overall survival (OS), probably due to the
confounding effect of subsequent therapy or treatment
crossover. Only the recent IMELDA study reported an
improved OS in patients treated with first-line bevacizumab
and taxane followed by bevacizumab and capecitabine (8).
Moreover, despite a notably prolonged PFS when
bevacizumab is added to chemotherapy, the absolute
improvement varied with the type of chemotherapy, with the
greatest benefit derived when combined with paclitaxel (9).
The TURANDOT trial supported the efficacy of
bevacizumab-paclitaxel combination observed in the E2100
trial (10). More recently, the open-label international
ATHENA study supported the efficacy data of the AVADO,
E2100 and RIBBON-1 clinical trials and reinforced the
safety profile of first-line bevacizumab combined with
standard single-agent taxane chemotherapy in routine
oncology practice (11). In addition, the prognostic factor
index developed in the ATHENA study also showed that a
large metastatic tumor burden (≥3 metastatic sites) was
associated with a poorer prognosis.

Considering the biological variability of breast cancer,
individualization of treatment based on each patient’s
characteristics is particularly important. There is no standard
chemotherapy regimen for HER-negative MBC, and current
guidelines and the international consensus statement
recommend selecting chemotherapy according to each
individual scenario. The treatment decision-making process
is therefore complex and influenced by multiple biological
and clinical factors. Hence, there exists a need to identify
predictive and prognostic factors that may provide physicians
with a useful tool to guide clinical management of HER2-
negative MBC. Although various studies have evaluated the
prognostic factors in MBC patients receiving anthracycline-

taxane-based first-line therapy (12-15), there exist limited
data available on predictive and prognostic factors in HER2-
negative MBC in the context of bevacizumab and
chemotherapy treatment in the first-line setting (16),
particularly in Spain (17). Hence, patient selection remains
a challenging issue in clinical practice. Considering the lack
of biomarkers of response, identifying clinical risk factors of
response to the addition of bevacizumab to paclitaxel in
HER2-negative MBC setting is of paramount importance. 

On the basis of this background, we conducted a study to
evaluate the factors involved in the selection of first-line
bevacizumab plus chemotherapy and the clinical response of
patients with HER2-negative MBC in clinical practice in Spain. 

Patients and Methods 

Study design and patient population. AVALOX (Oncosur Trial
ONC-BEV-2010-01) was a national, multi-center, cross-sectional,
observational study conducted in the oncology departments of 43
Spanish Hospitals. The study was carried-out in accordance with the
Declaration of Helsinki and Good Clinical Practice Guidelines and
their amendments. Approval of the protocol was obtained from the
Ethics Committee of 12 de Octubre Hospital. Written informed
consent was obtained from all patients to retrospectively collect data
from medical charts. 

Adult (aged ≥18 years) female patients with HER2-negative
MBC who had received first-line bevacizumab combined with
chemotherapy during at least 3 months under routine clinical
practice conditions were eligible for the study after providing
informed consent. 

The primary study end-point was the identification of potential
factors that may be involved in the selection of bevacizumab and
chemotherapy combination as first-line treatment for HER2-negative
MBC. Secondary end-points included the disease-free interval (DFI),
defined as the time from the end of adjuvant treatment or surgery (if
adjuvant chemotherapy was not received) to relapse, stratified in <12
months and ≥12 months, and the proportion of patients with DFI <12
or ≥12 months according to prior adjuvant treatment received; the
potential relationship between baseline risk factors (age and Eastern
Cooperative Oncology Group (ECOG) performance status (PS) at
diagnosis of metastatic disease, hormonal receptor (HR) status,
number of metastatic sites and location of metastases and the role of
patient in treatment decision-making) and the achievement of
objective responses (complete response (CR) or partial response
(PR)); and safety profile of bevacizumab and health-related quality of
life (HRQL) assessed using the Functional Assessment of Cancer
Therapy-Breast (FACT-B) during first-line treatment. 

Statistical analysis. A descriptive statistical analysis was performed
on the socio-demographic and clinical variables collected from the
medical records of patients. To evaluate the potential association
between the selection of first-line treatment with bevacizumab plus
chemotherapy and age, ECOG PS, HR status and the number of sites
and location of metastases a bivariate analysis was carried out using
the Chi-square test or the Fisher exact test. Similarly, a bivariate
analysis of sociodemographic and clinical variables associated with
the selection of first-line treatment was conducted according to HR
status in the subgroups of patients with HR-positive breast cancer
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(HRPBC) and TN breast cancer (TNBC). Variables with statistical
significance or with p<0.20 in the bivariate model were analyzed in
a multivariate logistic regression model. Odds ratios (OR) and 95%
confidence interval (95% CI) were calculated for the independent
predictive factors of the selection of bevacizumab and paclitaxel as
first-line treatment in the overall population and in the sub-groups of
patients with TNBC and HRPBC. The clinical profile of patients
(age, ECOG PS, HR status and the number of sites and location of
metastases) achieving an objective response was also assessed using
a multivariate logistic regression model. 

The mean scores of the items included in the FACT-B
questionnaire (physical, functional, emotional, social well-being and
breast-cancer-specific concerns) were calculated. In addition, one
item was selected from the Breast Cancer Subscale (BCS) (“I have
pain”) for individual item analysis. For all questionnaire end-points,
including the individual item analysis, a higher score indicates better
quality of life. 

In order to assess toxicity per patient, the maximum grade for each
of toxicity recorded during the cycles of treatment was considered for
evaluation. Toxicities were graded according to National Cancer
Institute Common Toxicity Criteria (NCI-CTC) (version 3.0).
Statistical analysis was performed using the Statistical Package for the
Social Sciences (SPSS) version 17.0 (SPSS Inc., Chicago, IL, USA). 

Results
Patients. Between November 2010 and December 2013, a
total of 314 patients with HER2-negative MBC were enrolled
in the study. Twenty-two patients were excluded from the
analysis due to eligibility violations (first-line treatment with
bevacizumab and chemotherapy during at least 3 months at
the time of study entry). Therefore, a total of 292 patients
were evaluable for the study. 

The main baseline clinicopathological characteristics of
patients are shown in Table I. Briefly, the majority of patients
(96%) had ECOG PS of 0 or 1. More than half of patients had
at least one comorbid condition (53.3%); hypertension was the
most frequent comorbidity (45%). Half of patients were post-
menopausal at the time of tumor diagnosis. Infiltrating ductal
carcinoma was present in most patients (83.2%); the
remaining patients had lobular carcinoma (12.4%) and other
histological types (unspecified) (4.4%). Histological grade II
and III tumors were found in 39.2% and 43.3% of patients,
respectively; 7.2% had grade I tumors (unknown histological
grade in 10.3% of patients). One quarter of patients had TNBC
and nearly 75% of patients had HRPBC. Prior neo (adjuvant)-
chemotherapy was received by 75% of patients, anthracycline
plus taxane-based therapy being the most common approach
used (60%). Nearly 40% of patients had ≥3 metastatic sites,
and metastases were mostly located in bone (47.9%) (bone-
only metastases in 20.7%), liver (40.1%) and lung (32.5%).
Among patients with bone metastases, 58 (52.3%) also had
metastases in the liver and 43 (39%) patients in the lung. The
median time (range) interval from diagnosis of primary breast
cancer to first-line treatment initiation was 2.9 (1.2-6.2) years.
A DFI ≥12 months had been achieved by 66% of patients
from the overall population and 69.1% and 83.2% of TNBC
and HRPBC patients, respectively. 

First-line treatment. Bevacizumab was mostly combined with
single-agent taxane (78%), mainly paclitaxel (67.1%), in the
overall patient population. The median number of cycles
administered was 6 (5-8), and the mean dose received was
13.2±3.8 mg/kg. In the remaining patients, bevacizumab was
mainly combined with docetaxel (10.6%) and capecitabine
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Table I. Patient demographic and clinicopathological characteristics
(N=292)

Characteristic N (%)

Age at diagnosis of metastatic disease (years)
<35 18 (6.2)
36-50 118 (40.4)
51-70 130 (44.5)
>70 26 (8.9)

ECOG PSa

0 155 (53.1)
1 125 (42.8)
2 11 (3.8)
Missing 1 (0.3)

Menopausal statusa

Pre-menopausal 102 (34.9)
Post-menopausal 190 (65.1)

Hormone receptor status
Estrogen receptor positive (ER+)b 211 (72.5)
Progesterone receptor positive (PR+)b 168 (57.5)
HR-positive (RE+or PR+) 217 (74.8)
Triple-negative disease 73 (25.3)

Prior surgeryb 241 (82.8)
Prior neo (adjuvant) chemotherapy 220 (75.3)

Anthracycline and taxane 132 (60.0)
Anthracycline, no taxane 65 (29.5)
Taxane, no anthracycline 7 (3.2)
Neither anthracycline nor taxane 16 (7.3)

Prior endocrine therapy 167 (74.9)
Disease-free interval

<12 months 48 (16.4)
≥12 months 193 (66.1)
Missing 51 (17.5)

Extent of disease
<3 sites 176 (60.3)
≥3 sites 108 (37.0)
Missing 8 (2.8)

Metastatic sitesc

Bone 140 (47.9)
Bone with no other metastases 29 (20.7)
Visceral
Liver 117 (40.1)
Lung 95 (32.5)
Skin and soft tissue 56 (19.2)

ECOG PS: Eastern Cooperative Oncology Group performance status;
HR: hormone receptor. Percentages may not add-up to 100% due to the
rounding error; aAt diagnosis of metastatic breast cancer; bMissing data:
n=1; cPatients could have more than one metastasic site. 



(8.2%). Bevacizumab plus paclitaxel was also the most
common regimen used in patients with TNBC (57.5%) and
HRPBC (70.5%). First-line treatment received by patients in
the overall population and according to the hormonal receptor
status (TNBC or HRPBC) is summarized in Table II. 

Factors associated with first-line treatment selection. The
potential factors associated with the selection of first-line
treatment with bevacizumab plus paclitaxel were analyzed as
it was the most common combination used in our series. The
estrogen receptor (ER) status and number of metastatic sites
(<3 vs. ≥3 sites) were factors significantly associated with the
selection of first-line treatment with bevacizumab plus
paclitaxel in the overall population (p<0.05) (Table III).
However, ER-positive tumor (OR: 0.538; 95% CI=0.315-0.920;
p=0.02) was identified as the only independent factor
associated with the choice of this combination. Patients with
ECOG PS 0 were more likely to receive bevacizumab plus
paclitaxel as first-line treatment than those with ECOG 1 in
TNBC patients (OR: 0.340; 95% CI=.126-0.916; p=0.033).
The selection of first-line bevacizumab plus paclitaxel was only
significantly influenced by patient’s role in treatment decision-
making in HRPBC (p=0.05). Treatment decision on first-line
therapy was more likely to be made by physicians after
considering the patient’s opinion (vs. leaving the final decision
to the attending physician (referral category); OR: 2.893; 95%
CI=1.157-7.236; p=0.023). 

Efficacy and factors associated with clinical outcome. The
overall response rate (ORR) was 63.7% (95% CI=57.9-
69.2%) and a clinical benefit of 86.6% (95% CI=82.2-
90.3%) was attained. The data on tumor response to therapy
in the overall population and according to subgroup of
patients with TNBC and HRPBC is displayed in Table IV. 

An age between 36-50 years vs. ≤35 years (OR: 3.03; 95%
CI=1.04-8.85; p=0.028), metastases at other sites than bone
(OR: 0.38; 95% CI=0.22-0.67; p=0.001) and the presence of
≥3 metastatic sites (vs. <3 sites; OR: 1.41; 95% CI=1.06-
1.88; p=0.018) were identified as independent factors
associated with the achievement of objective responses in the
overall population. 

The multivariate analysis showed an age between 36 and
50 years old (vs. ≤35 years; OR: 5.03; 95% CI=1.19-21.30;
p=0.028) as the only independent factor associated with the
attainment of objectives responses in HRPBC. The presence
of metastases at other sites than bone was only identified as
an independent clinical factor significantly associated with
objective responses (OR: 0.293; 95% CI=0.108-0.797;
p=0.016) in those patients with TNBC. 

DFI <12 months (vs. ≥12 months) (p=0.078), prior
therapy with (neo) adjuvant taxanes (p=0.352), ≥3 metastatic
sites (vs. <3 sites) (p=0.140) and TNBC (vs. non-TN
disease) (p=0.182) were not identified as factors associated

with the attainment of objective responses to bevacizumab
plus chemotherapy, mainly based on single-agent taxane, in
the overall study population (data not shown). 

Among patients with HRPBC, there were 87 (47%)
patients presenting with at least two factors associated with
poor prognosis defined in this study as DFI <12 months,
prior (neo) adjuvant taxanes, ≥3 metastatic sites, or liver
metastases. The ORR of these patients defined as high-risk
HRPBC was 72.4%. 

Receiving hormonal therapy was significantly associated
with a DFI ≥12 months in the overall study population
(p<0.005) and in those patients with HRPBC (p<0.01),
while adjuvant radiotherapy seemed to be related to the
achievement of a DFI ≥12 months (p<0.05) in patients with
TNBC (data not shown). 

Subsequent treatment. First-line bevacizumab plus
chemotherapy treatment was switched before disease
progression in 96 (40.3%) patients primarily due to toxicity
(56.3%) and physician’s decision (39.6%). At the time of
analysis, 57 (41.6%) patients had received a second-line
treatment after disease progression (out of 137 evaluable
patients). Bevacizumab combined with capecitabine (57%)
was the most common regimen used as second-line treatment
followed by bevacizumab plus vinorelbine (19%). Subsequent
treatment to first-line therapy is detailed in Table V. 
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Table II. First-line bevacizumab plus chemotherapy combinations in the
overall population and according to hormonal receptor status (TNBC
and HRPBC)

First-line therapy Total TNBC HRPBC
(N=292) (N=73) (N=217)

Radiotherapy, N (%) 49 (16.8) 13 (17.8) 35 (16.1)

Hormonal therapy, N (%)a 71 (24.4) 3 (4.1)b 67 (31)
Letrozol 29 (40.8) -- 29 (43.3)
Fulvestrant 18 (25.4) -- 18 (26.9)
Exemestane 11 (15.5) -- 10 (14.9)
Tamoxifen 11 (15.5) -- 9 (13.4)
Median time (range), months 0.6 (0.3-1.3) -- --

Chemotherapy, N (%)c

Paclitaxel 196 (67.1) 42 (57.5) 153 (70.5)
Docetaxel 31 (10.6) -- 28 (12.9)
Capecitabine 24 (8.2) -- 15 (6.9)
Paclitaxel and carboplatin 18 (6.2) 13 (17.8) 5 (2.3)
Docetaxel and carboplatin 6 (2.1) 3 (4.1) 3 (1.4)
Albumin-bound paclitaxel -- 1 (1.4) --

HRPBC: Hormone receptor-positive breast cancer; TNBC: triple-
negative breast cancer aHormonal therapies received by >10% of
patients; bExemestane, tamoxifen and other hormonal therapy in one
patient each; cChemotherapy agents administered to >1% of patients.



Safety. All patients included in the study were considered
evaluable for safety analyses (n=292). Among them, 231
(72.9%) patients experienced at least one toxicity during the
study. The most common grade 1 or 2 toxicities were asthenia
(19.2%) and hypertension (15.8%) followed by hand-foot

syndrome and hemorrhage (11%). Grade 3 toxicities were
detected in less than 17% of patients (each grade 3 toxicity in
<4%). The only grade 4 toxicity reported was neutropenia in
one patient. None of the patients died as a result of treatment
toxicity. A total of 111 (38%) patients experienced at least one
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Table III. Bivariate analysis of baseline factors (age and ECOG PS at diagnosis of metastatic disease, ER status, metastases location and number
of metastatic sites and patient’s role in treatment decision-making) associated with the selection of bevacizumab plus paclitaxel in the overall
population and according to hormonal receptor status (TNBC and HRPBC)

Overall population TNBC HRPBC

Bevacizumab+Paclitaxel Bevacizumab+Paclitaxel Bevacizumab+Paclitaxel

Baseline factors Yes No p-Value Yes No p-Value Yes No p-Value
N=196 N=96 N=42 N=31 N=153 N=64

Agea, N (%)
≤35 11 (61.1) 7 (38.9) 0,206 5 (55.6) 4 (44.4) 0.853 6 (66.7) 3 (33.3) 0.171
36-50 72 (61.0) 46 (39.9) 12 (52.2) 11 (47.8) 60 (63.2) 35 (36.8)
51-70 93 (71.5) 37 (28.5) 23 (62.2) 14 (37.8) 70 (76.1) 22 (23.9)
>70 20 (76.9) 6 (23.1) 2 (50.0) 2 (50.0) 17 (81.0) 4 (19.0)

ECOG PSa, N (%)
0 101 (65.2) 54 (34.8) 0.434 27 (69.2) 12 (30.8) 0.052 74 (64.3) 41 (35.7) 0.067
1 88 (70.4) 37 (29.6) 13 (43.3) 17 (56.7) 74 (78.7) 20 (21.3)
2 6 (54.5) 5 (45.5) 1 (33.3) 2 (66.7) 5 (62.5) 3 (37.5)

ER status, N (%)
Positive 150 (71.1) 61 (28.9) <0.05 -- -- -- --
Negative 45 (57.0) 34 (43.0) -- -- -- --

Metastases location, N (%)
Bone

Yes 95 (67.9) 45 (32.1) 0.798 14 (53.8) 12 (46.2) 0.635 80 (71.4) 32 (28.6) 0,758
No 101 (66.4) 51 (33.6) 28 (59.6) 19 (40.4) 73 (69.5) 32 (30.5)

Liver
Yes 82 (70.1) 35 (29.9) 0.378 12 (70.6) 5 (29.4) 0.214 69 (69.7) 30 (30.3) 0.758
No 114 (65.1) 61 (34.9) 30 (53.6) 26 (46.4) 84 (71.2) 34 (28.8)

Lung
Yes 59 (62.1) 36 (37.9) 0.205 12 (46.2) 14 (53.8) 0.143 46 (67.6) 22 (32.4) 0.533
No 137 (69.5) 60 (30.5) 30 (63.8) 17 (36.2) 107 (71.8) 42 (28.2)

Skin/soft tissue
Yes 156 (66.1) 16 (28.6) 0.446 9 (56.3) 7 (43.8) 0.906 31 (77.5) 9 (22.5) 0.283
No 40 (71.4) 80 (33.9) 33 (57.9) 24 (42.1) 122 (68.9) 55 (31.1)

Metastatic sites, N (%)
<3 109 (61.9) 67 (38.1) <0.05 28 (51.9) 41 (33.6) 0.131 81 (66.4) 41 (33.6) 0.179
≥3 80 (74.1) 28 (25.9) 13 (72.2) 5 (27.8) 66 (75.0) 22 (25.0)

Patient’s role in treatment 
decision-making, N (%)

Patients left the final decision 72 (63.7) 41 (36.3) 0.162 11 (44.0) 14 (56.0) <0.05 60 (69.0) 27 (31.0) <0.005
to their attending physician
Physicians make the final 52 (76.5) 16 (23.5) 7 (43.8) 9 (56.3) 45 (86.5) 7 (13.5)
decision after considering 
patient’s opinion
Shared decision making 53 (65.4) 28 (34.6) 18 (78.3) 5 (21.7) 35 (61.4) 22 (38.6)
Patients make treatment 6 (50.0) 6 (50.0) 2 (100.0) -- 4 (40.0) 6 (60.0)
decision after considering 
physician’s opinion

ECOG PS: Eastern Cooperative Oncology Group performance status; ER: estrogen receptor; HRPBC: hormone receptor-positive breast cancer;
TNBC: triple-negative breast cancer; aAt diagnosis of metastatic breast cancer.



toxicity related to bevacizumab. No grade 4 toxicities were
reported. Only six (2%) patients experienced grade 3 toxicities;
hypertension in three patients and proteinuria and venous
thromboembolism in two patients and one patient each,
respectively. The most frequent grade 1 or 2 toxicities were
hypertension (15.0%) and hemorrhage (10.6%) (Table VI). 

Quality of life. Quality of life questionnaires were available
from 265 patients. The data from the questionnaire items
were not evaluable in 11 patients; therefore, the questionnaire
data of 254 patients were finally analyzed. The mean FACT-
G score was 70.2±15.3 and the mean score for the FACT-B
was 90.5±19.0 in the overall population. The individual item
analysis showed that 91 (35.8%) patients reported “some
pain”. The mean FACT-G and FACT-B scores for patients
with HRPBC were similar to those shown in the overall
population (70.8±14.5 and 91.3±17.9 respectively). Among
patients with TNBC, the mean FACT-G and FACT-B scores
were 68.7±17.6 and 88.5±22.1, respectively, and 23 (38.3%)
patients reported “some pain” at certain sites of the body. 

Discussion

The AVALOX study showed that bevacizumab was mostly
combined with single-agent taxane-based chemotherapy,
mainly paclitaxel, in patients with HER2-negative MBC,
including those with TNBC and HRPBC. Hence, we
identified factors involved in the selection of bevacizumab
plus paclitaxel, as the most frequent first-line regimen used
in clinical practice in Spain. The findings of this analysis
suggest that the number of metastatic sites (<3 vs. ≥3 sites)
and ER status were factors significantly associated with the
choice of first-line treatment with bevacizumab plus

paclitaxel, although ER-positive status was only identified as
an independent factor associated with the selection of this
approach. However, the statistical significance of differences
may be explained by the large number of patients with ER-
positive MBC included in this series.

Thus, bevacizumab plus paclitaxel seems to be used
regardless of other clinical risk factors in HER2-negative
MBC, such as location of metastases and ECOG PS (16), and
this regimen seems more likely to be used in patients with
multiple metastases (≥3 sites), although this clinical factor did
not reach statistical significance in the multivariate model. 

Of note, bevacizumab plus paclitaxel was the most
common regimen used among patients with TNBC, with
more than half of this sub-group receiving this regimen,
which seems to reflect an increasing use of bevacizumab and
single-agent taxane in this sub-group of patients with few
treatment options and typically associated with a more
aggressive disease and a poor prognosis. 

Our findings also suggest that bevacizumab plus
chemotherapy treatment, mainly based on single-agent
paclitaxel, is an effective treatment option in patients with
HER2-negative MBC. As a descriptive comparison only, the
efficacy figures in terms of ORR (63.7%) are within the
range reported in the phase III clinical trials with
bevacizumab and taxane-based chemotherapy (3, 4) where
an ORR ranging from 37% to 64% has been shown. In
addition, the bevacizumab plus chemotherapy strategy was
also effective in TNBC. It is noteworthy that the benefit
obtained in patients with TNBC seems to be similar to that
observed in patients with HRPBC disease. Similarly, a
recent analysis of the ATHENA trial also showed
comparable OS between patients with HRPBC and TNBC
when adjusted for prognostic factors (16). The AVAREG
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Table V. Subsequent anticancer treatment after disease progression
(N=57)

Type of therapy N (%)

Any subsequent therapy 57 (41.6)a

Bevacizumab and/or chemotherapy, N (%)b 21 (36.8)
Bevacizumab/capecitabine 12 (57.1)
Bevacizumab/vinorelbine 4 (19.0)
Bevacizumab/anthracycline/cyclophosphamide 2 (9.6)
Bevacizumab/nab-paclitaxel 1 (4.8)
Bevacizumab/cisplatin 1 (4.8)
Capecitabine 1 (4.8)
Hormonal therapy, N (%) 12 (21.1)
Radiotherapy, N (%) 2 (3.5)

aThe percentage has been calculated over the total of patients who
have progressed and have available data on second line chemotherapy
and/or bevacizumab (n=137); bPercentages have been calculated over
the total of patients who received second line chemotherapy and/or
bevacizumab (N=57). 

Table IV. Summary of efficacy data for first-line bevacizumab plus
chemotherapy in the overall population and according to hormonal
receptor status (TNBC and HRPBC)

Efficacy Total TNBC HRPBC 
(N=292) (N=73) (N=217)

Overall response rate, N (%) 186 (63.7) 42 (57.5) 143 (65.9)
95% CI 57.9-69.2 45.4-69.0 59.2-72.2

Best response, N (%)
Complete response 27 (9.2) 4 (5.5) 23 (10.6)
Partial response 159 (54.5) 38 (52.1) 120 (55.3)
Stable disease 67 (22.9) 15 (20.5) 51 (23.5)
Disease progression 20 (6.8) 8 (11.0) 12 (5.5)
Not assessable or unknown 19 (6.5) 8 (11.0) 11 (5.1)

Clinical benefit, N (%) 253 (86.6) 57 (78.1) 194 (89.4)
95% CI 82.2-90.3 66.9-86.9 84.5-93.2

CI: Confidence interval; HRPBC: hormone receptor-positive breast
cancer; TNBC: triple-negative breast cancer.



study, where half of patients had TNBC, has recently
confirmed that first-line bevacizumab plus paclitaxel is an
effective and well-tolerated treatment option for patients
with HER2-negative MBC (18). 

In our series, an age between 36-50 years, metastases at
other sites than bone and the presence of multiple metastases
(≥3 sites) were identified as independent factors significantly
associated with the achievement of objective responses to
bevacizumab plus chemotherapy, mainly based on paclitaxel,
in the overall study population. Similarly, patients aged 36-
50 years were also more likely to achieve an objective
response in the HRPBC subgroup, while metastases at other
sites than bone was the only factor associated with response
in patients with TNBC patients. 

The potential prognostic value of age remains uncertain
but evidence from the literature points to a worse survival at
older ages. Thus, a previous Spanish series reported
significant differences in survival at two years according to
age in patients with HER2-negative MBC, showing a
significantly higher proportion of patients alive at 2 years
among the younger population (<35 years and 36-50 years)
(14). In our series, we identified an age between 36-50 years
old as a predictive factor of clinical response. However, it is
noteworthy that age at diagnosis does not seem to influence
first-line treatment selection and the majority of patients
older than 70 years (77%) received bevacizumab and
paclitaxel combination therapy in our series. 

Concerning the predictive and prognostic role of
metastatic location, when disease is confined to bone and
soft tissue, there is generally a more indolent course and
survival is longer, while patients with brain, liver and lung
metastases usually have a more aggressive condition and a
worse outcome. In addition to metastasis location, the
number of metastasis sites has been identified as an
important prognostic factor in patients receiving first-line
bevacizumab plus chemotherapy for HER-2 negative MBC,
with ≥3 involved organs associated with a worse outcome
(16). Our results suggest that patients with metastases at
other sites than bone are more likely to achieve objective
responses than those carrying bone metastases, who also had
metastases in the liver (52%) and/or lung (39%), typically
associated with a worse outcome. Accordingly, a previous
study of patients with MBC showed that the median OS
dropped from 2.6 years when bone was the only location of
disease to one year if other organs were involved (19). 

All findings together suggest that patients harboring
clinical factors typically associated with more aggressive
disease, such as multiple metastatic sites, with ≥3 organs
involved, and metastases at other sites than bone, respond
well to bevacizumab plus chemotherapy, mainly single-agent
taxane. Therefore, this combination may offer an active first-
line treatment option for patients usually associated with a
clinically defined aggressive disease and poor outcome.
Accordingly, a Spanish group of oncology experts has
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Table VI. Toxicity (N=292).

Most common toxicities Bevacizumab-related toxicities

Adverse event Any gradea Grade 1/2 Grade 3 Any grade Grade 1/2 Grade 3
N (%) N (%) N (%) N (%) N (%) N (%)

Asthenia 60 (20.5) 55 (19.2) 4 (1.4) 6 (2.0) 6 (2.0) 0 (0.0)
Hypertension 49 (16.8) 46 (15.8) 3 (1.0) 47 (16.1) 44 (15.0) 3 (1.0)
Hand-foot 42 (14.4) 32 (11.0) 10 (3.4) 3 (1.0) 3 (1.0) 0 (0.0)
syndrome
Hemorrhage 32 (11.0) 32 (11.0) 0 (0.0) 31 (10.6) 31 (10.6) 0 (0.0)
Mucositis 32 (11.0) 30 (10.3) 2 (0.7) 5 (1.7) 5 (1.7) 0 (0.0)
Neutropeniab 32 (11.0) 22 (7.5) 9 (3.1) 1 (0.3) 1 (0.3) 0 (0.0)
Neurotoxicity 27 (9.2) 27 (9.2) 0 (0.0) 1 (0.3) 1 (0.3) 0 (0.0)
Diarrhea 25 (8.6) 25 (8.6) 0 (0.0) -- -- --
Epistaxis 23 (7-9) 23 (7.8) 0 (0.0) 21 (7.2) 21 (7.2) 0 (0.0)
Neuropathy 20 (6.8) 16 (5.5) 4 (1.4) 1 (0.3) 1 (0.3) 0 (0.0)
Proteinuria 17 (5.8) 14 (4.8) 3 (1.0) 15 (5.1) 13 (4.5) 2 (0.7)
Alopecia 16 (5.5) 15 (5.2) 1 (0.3) -- -- --
Paresthesia 14 (4.8) 13 (4.5) 1 (0.3) 3 (1.0) 3 (1.0) 0 (0.0)
Nausea- 13 (4.5) 12 (4.1) 1 (0.3) -- -- --
vomiting
Onycholysis 12 (4.1) 11 (3.8) 1 (0.3) 1 (0.3) 1 (0.3) 0 (0.0)
Anemia 9 (3.1) 9 (3.1) 0 (0.0) 1 (0.3) 1 (0.3) 0 (0.0)

aToxicities reported in >3% of patients; bThe only grade 4 toxicity reported was neutropenia in one patient. 



recently recommended the addition of bevacizumab to
standard chemotherapy as first-line treatment for those
patients with clinically aggressive disease (20). 

In addition, other factors previously associated with a poor
prognosis in HER2-negative MBC, such as a DFI <12
months, prior therapy with neo (adjuvant) taxanes and TNBC
(16), do not seem to influence the achievement of objective
responses in our series. Accordingly, a meta-analysis of the
E2100, AVADO and RIBBON-1 trials showed that the
benefit of adding bevacizumab to chemotherapy was
maintained across all patient subgroups regardless of DFI,
prior adjuvant taxane use, the number of metastatic sites or
visceral metastases (21). In addition, we found that patients
with high-risk HRPBC, defined as those presenting with at
least two risk factors (DFI <12 months, prior (neo) adjuvant
taxanes and/or ≥3 metastatic sites or liver metastases), had a
high response rate (>70%). The ATHENA study, which
defined similar factors of poor prognosis, showed that
patients with HRPBC and two or more risk factors had a
particularly poor prognosis in terms of OS, even shorter than
those patients with TNBC (16). 

The findings from our analyses also suggest that
bevacizumab plus chemotherapy treatment, mainly
containing paclitaxel, is well-tolerated in patients with
HER2-negative MBC. Bevacizumab-related toxicity was
generally mild and manageable in our series. Only 2% of
patients experienced grade 3 toxicities and no grade 4
toxicities were detected. In addition, no bevacizumab-related
deaths were reported. Safety findings were consistent with
phase III trials with bevacizumab and taxanes, with no new
or unexpected signals detected (22). 

The addition of bevacizumab to paclitaxel has shown no
significant adverse effects that interfere with HRQL (23).
The results from the E2100 study found that the addition of
bevacizumab to paclitaxel was not associated with additional
side effect burden from the patient perspective and was
related with a greater reduction in breast cancer-specific
concerns (24). Our series seems to reflect this trend, and it is
interesting to note that FACT-B scores were similar between
the overall population, where three-quarters of patients had
HRPBC, and the subgroup of patients with TNBC. This
finding may suggest that first-line treatment with
bevacizumab and taxane-based chemotherapy may be
adequate from the patient’s perception and its impact on
quality of life even in those patients with TNBC, usually
associated with an adverse outcome. 

In addition to the obvious limitations arising from the
observational nature of this study, other limitations should
be considered. Firstly, the cross-sectional design of the study
does not allow a follow-up period to collect long-term
survival data. Therefore, the prognostic value of the clinical
factors related to the achievement of response could not be
confirmed. Nevertheless, this was not the objective of the

study but to reflect the factors that may influence treatment
decision-making and identify clinical predictive factors of
response. Finally, considering the lack of a follow-up period,
the authors acknowledge that a certain degree of
underreporting of mild adverse events could have occurred. 

Despite the above limitations, to our knowledge, our series
of nearly 300 patients with HER2-negative MBC is the
largest series where the factors involved in the selection of
bevacixumab and paclitaxel and clinical predictive factors for
response have been identified in the context of routine
oncology practice in Spain. Moreover, our findings, although
modest, might provide a welcome addition to the scarce data
on predictive factors for efficacy, and given the lack of
response biomarkers, help identify patients with HER2-
negative MBC who would derive most benefit from the
addition of bevacizumab to single-agent taxane-based
chemotherapy in clinical practice. 

In summary, an ER-positive status appears to be the only
independent factor associated with choosing this approach in
HER2-negative MBC, although this finding may be
influenced by the high proportion of patients with ER-positive
MBC in this series. Therefore, we have not found a clear
clinical profile for patients with MBC in using bevacizumab
and single-agent taxane in clinical practice in Spain.
However, our findings suggest that aggressiveness of disease
rather than age and other biological factors seem to influence
the selection of bevacizumab and paclitaxel in HER2-negative
MBC. In addition, first-line bevacizumab plus chemotherapy,
mainly based on paclitaxel, seem to be notably more effective
in patients who harbor more aggressive disease, defined by
large metastatic burden (≥3 sites) and metastases at other sites
than the bone. Further studies are required to assess the
prognostic implications of these clinical factors that may
allow for identification of patients who could derive most
benefit from first-line bevacizumab and single-agent taxane-
based chemotherapy in patients with HER2-negative MBC in
routine oncology practice. 
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