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Abstract

Background Weekly paclitaxel (P) in combination with

bevacizumab (B) is an effective regimen as initial treat-

ment of metastatic breast cancer (MBC). We investigated

in a phase II study the activity of the same regimen as

salvage therapy in MBC.

Methods Pretreated women with MBC received weekly P

(90 mg/m2 days 1, 8, 15) and B (10 mg/kg days 1, 15)

every 28 days. B could continue after discontinuing P until

disease progression. This was second-line chemotherapy

for 30% and third-line or more for 70% of patients.

Results A total of 40 patients were enrolled. Median age:

61 (range 32–80) years; postmenopausal: 80%; baseline

ECOG performance status \2 in 80% of patients. Two

patients (5%) achieved complete response, 10 (25%) partial

response (overall response rate 30%; 95% CI 15.8–44.2),

and 10 (25%) stable disease. The response rate was 28%

for the patients who had previously received taxanes. After

a median follow-up of 20.6 months, the median time to

progression was 4.8 months (95% CI 1.7–7.8), median

survival 13.0 months (95% CI 10.3–15.7), and the proba-

bility of 1-year survival 55.5%. Main grade 3–4 toxicities

were neutropenia 42.5%, febrile neutropenia 5%, and

asthenia 10%. There was one toxic death due to sepsis.

Conclusion The PB regimen is well tolerated and active

as salvage therapy in pretreated women with MBC. It could

be an effective option even for patients exposed to taxanes

during prior treatments.

Keywords Paclitaxel weekly � Bevacizumab � Salvage

chemotherapy � Metastatic breast cancer

Introduction

Metastatic breast cancer (MBC) remains an incurable dis-

ease, and although several advances in its management

have been made in recent years, there is no significant

prolongation of survival and the treatment remains pallia-

tive [1]. Combination chemotherapy used as first-line

treatment in advanced disease usually achieves objective

responses in 35–75% of patients. Subsequent lines of

chemotherapy yield much lower response rates followed by

short survival [2]. Therefore, further therapeutic advances

require strategies based on an understanding of breast

cancer biology, such as invasion, metastasis, and tumor

angiogenesis. Laboratory and clinical evidence supports a

significant role of angiogenesis in breast cancer develop-

ment and progression [3, 4].

Vascular endothelial growth factor (VEGF) is among

the most potent stimulators of angiogenesis. VEGF stim-

ulates endothelial proliferation and cell migration, inhibits

endothelial apoptosis, increases vascular permeability,

induces proteinases that remodel the extracellular matrix,

and inhibits antigen-presenting dendritic cells. The role of

VEGF in healthy adults is limited in wound healing and

in female reproductive cycle, and therefore, VEGF is a

suitable therapeutic target in cancer treatment [5, 6].

Bevacizumab (Avastin� Hoffmann-La Roche Ltd) is a
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recombinant humanized monoclonal antibody against all

major isoforms of human VEGF. Preclinical data suggest

that bevacizumab (B) inhibits the formation of new vessels

and induces the regression of existing abnormal tumor

vasculature leading to a normalization of the remaining

tumor vasculature and to a better penetration of chemo-

therapeutic agents into the cancer cells [7, 8]. As a single

agent in a phase I–II study in 75 patients with previously

treated MBC, B achieved a 9.3% objective response rate

with minimal toxicities [9]. In a phase III trial in patients

previously treated with anthracyclines and taxanes, the

combination of capecitabine plus B significantly increased

the response rate, but not the progression-free survival

(PFS) nor the overall survival (OS) [10]. More recently, in

another phase III trial, the combination of B plus paclitaxel

(P) administered weekly as first-line treatment also

increased the response rate (36.9% vs. 21.2%) compared to

single agent paclitaxel, had a favorable effect on PFS (11.8

vs. 5.9 months), but did not change OS [11]. The regimen

was very well tolerated with a remarkably low incidence of

febrile neutropenia (\1% overall). In a recently presented

meta-analysis of three randomized trials in patients with

MBC evaluating B plus first-line chemotherapy regimens

(taxane-, anthracycline-, or capecitabine-based), median

PFS improved from 6.7 to 9.2 months (P \ 0.0001) in the

B arms; however, OS showed no statistically significant

difference between the arms (P = 0.56) [12].

In the present phase II study, we aimed at evaluating the

efficacy and safety of the same P weekly plus B combi-

nation as a salvage regimen in heavily pretreated patients

with MBC. The weekly schedule of P was chosen because

of its superiority over the every 3 weeks of P in terms of

efficacy and its milder toxicity [13, 14].

Patients and methods

Patient selection

Women with histologically confirmed and bi-dimension-

ally measurable metastatic adenocarcinoma of the breast,

who had received at least one line of chemotherapy for

metastatic disease, were enrolled. Prior hormonal therapy

was allowed provided that it had been discontinued at least

4 weeks before entry into the study. Prior radiotherapy was

allowed if the measurable lesions were outside the radia-

tion fields. Patients should have had a performance status

(WHO) of 0–2, a life expectancy of at least 3 months, and

adequate organ function, including an absolute neutrophil

count C1,500/ll, platelet count C100,000/ll, total bilirubin

level B1.5 mg/dl, AST less than or equal to three times

the upper limit of normal, and a serum creatinine concen-

tration B2.0 mg/dl. Other factors that rendered the patient

ineligible included the presence of an active uncontrolled

infection, uncontrolled diabetes mellitus, uncontrolled

hypertension, untreated or symptomatic brain metastases, a

history of a second malignancy in the previous 5 years

other than resected basal cell, and/or squamous cell carci-

noma of the skin or in situ cervical carcinoma. Patients

were excluded if they were currently taking therapeutic

anticoagulant agents or more than 325 mg of aspirin daily.

Patients with any chronic toxicity including peripheral

neuropathy [ grade 2 NCI CTC were also excluded. The

protocol was approved by the Scientific and Ethics Com-

mittees of the participating institutions of the Hellenic

Oncology Research Group. All patients signed an informed

consent prior to their entry into the study.

Treatment

All patients received paclitaxel (P) 90 mg/m2 iv on days 1,

8, and 15 and bevacizumab (B) 10 mg/kg iv on days 1 and

15 in cycles every 28 days. Antihypertensive treatment was

given at the discretion of the treating physician if needed.

The prophylactic use of granulocyte colony-stimulating

factor (G-CSF) was not routinely allowed, but physicians

were free for using G-CSF in case of severe neutropenia or

febrile neutropenia. In case of a continuing objective

response, treatment was allowed to be continued until best

response was achieved or significant toxicity developed.

Patients with stable disease as their best response were

scheduled to receive up to 6 cycles of treatment. In both

groups of patients, B could continue after discontinuing P

until disease progression. Patients with progressive disease

at any time during the treatment or experiencing unac-

ceptable toxicity as well as patients withdrawing their

consent were immediately taken off study. Evaluable for

toxicity were all patients who received at least one cycle of

treatment. All toxicities were graded according to the

National Cancer Institute common toxicity criteria [15].

Dose modifications for hematological and non-hemato-

logical toxicities were as follows: for febrile neutropenia,

grade IV neutropenia, or grade III–IV thrombocytopenia,

the dose of P was reduced by 20%. Also in cases of gra-

de C 2 asthenia or neurotoxicity, a 25% reduction in the P

dose was performed. In case of severe hypertension or

proteinuria, B dose was reduced by 50%.

Response evaluation

All patients had tumor measurements (by physical exami-

nation, CT, or MRI) performed within 4 weeks of study

registration and subsequently after each two cycles of

treatment. Hematological toxicity was monitored with

weekly blood counts, except in cases of grade IV or febrile

neutropenia where daily monitoring was performed.
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Standard evaluation by history, physical examination, and

routine laboratory tests was performed before each treat-

ment. Imaging studies with ultrasound or computed

tomography scans were performed after every 2 cycles.

Evaluable for response were all patients who completed

at least 2 cycles of treatment and had reassessment of

their measurable disease. Complete response (CR), partial

response (PR), stable disease (SD), and progressive disease

(PD) were scored using the standard RECIST criteria [16].

Radiological responses were confirmed by an independent

panel of radiologists. CR and PR had to be maintained for a

minimum of 4 weeks. The duration of response was mea-

sured from the first documentation of response to disease

progression. Time to progression was determined by the

interval between the initiation of therapy and the first date

that disease progression was objectively documented.

Overall survival was measured from the date of study entry

to the date of death. The follow-up time was measured

from the first day of treatment administration to the last

contact or death.

Statistical methods

The primary end point of this phase II study was the effi-

cacy of the two-drug chemotherapy regimen in terms of

objective response rate (complete ? partial response);

secondary end points were the evaluation of toxicity, time

to progression, and overall survival. According to Simon’s

two-stage optimal design [17], assuming that the expected

overall response rate will be at least 30% and the minimum

acceptable response rate 14%, a sample of 25 patients will

be required in the first step. If a minimum of 4 responses is

observed, a total of 40 patients will be accrued. Thereby, if

at least 10 responses occur, the treatment will be declared

sufficiently promising. The probability of accepting a

treatment with a real response rate of less than or equal to

14% will be 5%. On the other hand, the risk of rejecting a

treatment (at the second stage) with a response rate of at

least 30% will be 20%.

All patients who received at least one cycle of chemo-

therapy were included in the toxicity analysis. The survival

distributions for response duration, TTP, and overall sur-

vival were estimated using the Kaplan–Meier method [18].

Data analysis was performed using SPSS 11.0 (SPSS, Inc.,

Chicago, IL).

Results

Between June 2007 and July 2009, 40 patients with mea-

surable MBC were enrolled in this multicenter phase II

study. All patients were evaluable for toxicity and 39 for

response to the treatment. The reason why one patient was

not evaluable for response was patient’s withdrawal from

study.

Patient characteristics

These are shown in Table 1. The median age of the patients

was 61 years, 80% had a performance status of 0–1, and

80% were postmenopausal. Thirty-one (77.5%) patients

had hormone receptor–positive tumors and none had HER2

overexpression (3? by immunohistochemistry or FISH

positive). Twenty (50%) patients had previously received

chemotherapy as adjuvant or neoadjuvant treatment. This

was anthracycline-based in 16 (40%) patients and non-

anthracycline-containing in 3 (7.5%). All patients had

received chemotherapy for advanced disease: 26 (65%) had

received docetaxel, 3 (7.5%) both docetaxel and paclitaxel,

and 30 (75%) patients anthracyclines. The median number

of prior lines of therapy was two (range 1–6). There were

seventeen (42.5%) patients with more than 3 prior lines of

therapy. Twenty-eight (70%) patients had visceral disease

including 18 (45%) with lung and 19 (48%) with liver

metastases. Nineteen (48%) patients also had bone

involvement.

Treatment administration

A total of 171 cycles of P and B were administered on an

outpatient basis. The median number of cycles per patient

was 4 (range 1–11). The median cycle duration per patient

was 28 days (range 28–38). The treatment had to be

delayed in 33 of 171 (19.3%) cycles for the following

reasons: hematological toxicity (n = 5), non-hematologi-

cal (n = 1), and the rest were all due to other reasons

unrelated to toxicity, for example, pending imaging studies

for response assessment or late admissions due to patients’

personal reasons. Dose reduction was performed in 57 of

171 (33.3%) cycles for hematological (n = 18), non-

hematological toxicity (n = 17), both (n = 1), and other

reasons (n = 21). Due to the lack of severe toxicity, 50%

of the patients tolerated the full planned doses of the two

drugs in all cycles. The median dose intensity for P was

48.4 (range 17.4–67.5) mg/m2/week which represents 72%

(range 25.8–100%) of the planned dose. Similarly, for B,

the median dose intensity was 4.0 (range 1.4–5.0) mg/kg/

week, which represents 80% (range 28.0–100%) of the

planned dose.

Treatment efficacy

In an intention-to-treatment analysis, there were 2 CRs

(5%) and 10 PRs (25%) for an overall response rate of 30%

(95% CI 15.8–44.2). Additionally, 10 patients (25%)

had stable disease and 18 (45%) progressive disease.
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The response rate was 28% (9 out of 32) for the patients

who had previously received taxanes. Response rates were

31.6% for liver, 33.3% for lung, 25% for lymph nodes, and

50% for local disease. The median duration of response

was 7.6 months (range 3.2–19.8), and the median time

to tumor progression was 4.8 months (range 0.5–26.1).

After a median follow-up time of 20.3 months (range

0.5–31.9 months), 26 (65%) patients had died, all but one

due to disease progression. The median survival time was

estimated to be 13.0 months (min–max 0.5–31.9). The

Kaplan–Meier estimated probability of 1-year survival for

the entire group was 55.5%.

Treatment toxicity

Hematological toxicity, which is shown in Table 2, included

4 (10.0%) patients with grade IV and 13 (32.5%) patients

with grade III neutropenia. In addition, 1 (2.5%) patient had

grade III thrombocytopenia, and 8 (20%) patients developed

grade II anemia. In two patients (5%), grade III and IV

neutropenia was associated with fever and required hospi-

talization and treatment with intravenous antibiotics. There

was one treatment-related death due to grade IV febrile

neutropenia with sepsis. This was a patient with extensive

liver and bone metastases who received the study regimen

as second-line therapy and eight days after the first cycle

Table 1 Patient characteristics

Number of patients 40

Age

Median 61

Range 32–84

Performance status (WHO)

0 12 (30%)

1 20 (50%)

2 8 (20%)

Menopausal status

Premenopausal 8 (20%)

Postmenopausal 32 (80%)

Histological type

Ductal 29 (73%)

Lobular 7 (17%)

Mixed 4 (10%)

Hormonal receptor status

ER? PR? 18 (46%)

ER? PR- 9 (22%)

ER- PR? 4 (10%)

ER- PR- 9 (22%)

Prior treatment

Surgery 33 (82.5%)

Adjuvant and/or neoadjuvant chemotherapy 20 (50%)

Chemotherapy for advanced disease 40 (100%)

Radiotherapy for adjuvant and/or metastatic disease 26 (65%)

Adjuvant ? neoadjuvant chemo (n = 20)

Anthracycline ? Taxane 8 (40%)

Anthracycline only 10 (50%)

Taxane only 1 (5)%

Other 1 (5%)

Metastatic chemo (n = 40)

Docetaxel 26 (65.0%)

Docetacel and Paclitaxel 3 (7.5%)

Anthracycline 30 (75%)

Other 7 (17.5%)

Line of therapy

2nd line 12 (30%)

C3rd line 28 (70%)

Measurable disease sites

Local 4 (10%)

Lymph nodes 24 (60%)

Lung 18 (45%)

Liver 19 (48%)

Pleura 14 (35%)

Brain 3 (7%)

Bones 19 (50%)

Skin 2 (5%)

Number of disease sites per patient

1 15 (38%)

2 9 (22%)

C3 16 (41%)

Table 2 Worst toxicity in all cycles

Toxicity Number of patients (%), NCI grade

I II III IV

Neutropenia 9 (22.5) 3 (7.5) 13 (32.5) 4 (10.0)

Anemia 23 (57.5) 8 (20.0) – –

Thrombocytopenia 6 (15.0) 2 (5.0) 1 (2.5) –

Febrile neutropenia – – 1 (2.5) 1 (2.5)

Nausea 8 (20.0) 2 (5.0) 1 (2.5) –

Vomiting 2 (5.0) 2 (5.0) 1 (2.5) –

Diarrhea 4 (10.0) 4 (10.0) 3 (7.5) 1 (2.5)

Stomatitis 2 (5.0) 3 (7.5) – –

Constipation 6 (15.0) 2 (5.0) – –

Neurotoxicity 9 (22.5) 4 (10.0) 1 (2.5) –

Allergic reactions 3 (7.5) – 2 (5.0) –

Skin toxicity 3 (7.5) 1 (2.5) – –

Asthenia 11 (27.5) 13 (32.5) 4 (10.0) –

Edema 2 (5.0) – – –

Fever 6 (15.0) – – –

Nail disorder – 3 (7.5) – –

Bleeding 8 (20.0) – –

Hypertension 1 (2.5) 1 (2.5) – –

Headache 4 (10.0) 2 (5.0)
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developed neutropenic fever with diarrhea and abdominal

pain and died despite aggressive supportive measures.

Non-hematological toxicity was generally mild to

moderate and transient (Table 2). The most common non-

hematological toxicity was asthenia that was grade III in 4

(10%) and grade II in 13 (32%) patients. One (2.5%) and

three (7.5%) patients developed grade IV and III diarrhea

while one (2.5%) and 4 (10%) grade III and II neurotox-

icity, respectively. For the treatment of severe neutropenia,

rhG-CSF was administered to 16 (40%) patients.

Discussion

With the introduction of taxanes in the adjuvant and neo-

adjuvant setting of breast cancer, most patients with

advanced disease have already been exposed to the most

potent agents: the anthracyclines and the taxanes. There-

fore, for the treatment of patients who relapse with hor-

mone receptor–negative and HER2-negative tumors, the

only alternative treatment remains chemotherapy in a

second- and third-line setting. Paclitaxel (P) has demon-

strated single-agent response rates of 35–53% even as

second- or third-line treatment [19]. In addition, bev-

acizumab (B) combined with several chemotherapeutic

agents has shown a synergistic effect that was translated

into an increase in the response rate in pretreated patients

[10] and an increase in the response rate and progression-

free survival (PFS) as first-line treatment [11] in MBC.

Other studies in chemotherapy-naive patients such as the

AVADO where B was combined with docetaxel demon-

strated a better PFS and response rate (RR) compared with

chemotherapy alone with similar quality of life [20–22].

More recently, in the RIBBON I study, the addition of B to

capecitabine or taxane or anthracycline-based regimens in

first-line treatment resulted in a significant improvement in

RR and PFS [23]. In a most recent phase II study of the

North Central Cancer Treatment Group (NCCTG) N0432,

B was combined with docetaxel and capecitabine as first-

line treatment in advanced disease. It is important that

during adjuvant or neoadjuvant treatment, 38% of patients

had been exposed to anthracyclines and 40% to taxanes. An

observed overall RR of 49% with median OS and PFS of

28.4 and 11.1 months, respectively, were reported [24].

In the present phase II study, P weekly and B biweekly

were administered in pretreated patients with MBC 70% of

whom had visceral metastases. A 30% overall RR was

documented while an additional 25% of patients demon-

strated stable disease. The response rate for patients who

had previously received taxanes was 28%. Responses were

seen in all sites including liver (31.6%), lung (33.3%), and

lymph nodes (25.0%). The median duration of response

(7.6 months), time to progression (4.8 months), and

estimated survival (13.0 months) are not very different

from the results reported with chemotherapy alone [19].

Similar results have also been reported by other investi-

gators applying the same agents in a salvage regimen with

some differences in regard to the intervals of paclitaxel

administration (biweekly) and patient’s characteristics

since one-third of them were HER2 positive [25]. The

toxicity of the PB regimen in the present study was not

severe, and with the exception of one patient with neu-

tropenic sepsis that died, the rest of the patients recovered

uneventfully from neutropenia treated with GCSF and oral

antibiotics on an outpatient basis. In the other studies

applying B and chemotherapy, significant neutropenia and

vascular side effects have been reported. In the NCCTG

study, although B plus docetaxel plus capecitabine was

administered as first-line regimen, the side effects were

more severe with 18% of patients demonstrating neutro-

penia and 18% grade 3–4 diarrhea [24]. Interestingly,

hypertension was not a significant problem in our study

group. In several other studies, some patients suffered from

cerebrovascular ischemia possibly related to treatment

[10, 11, 23–25].

The role of B in advanced breast cancer administered

together with first-line treatment is being evaluated.

The reported results from three large randomized studies

[11, 20, 23] combining B with chemotherapy showed

improvement in PFS but not in OS, and this was also

confirmed in a recently presented pooled analysis of these

three studies [12] and has led to a more critical reevalua-

tion of the added therapeutic value of B in MBC. The role

of B in pretreated metastatic disease has been evaluated in

a few studies [10, 25, 26] with no effect on overall survival.

In the RIBBON-2 study, which evaluated the combination

of B with various chemotherapies (taxane, gemcitabine,

capecitabine, or vinorelbine) to treat MBC in the second

line, the addition of B improved PFS of HER2-negative

MBC patients with differing clinical characteristics and

disease histories [26]. Therefore, the results of the present

study contribute to the growing body of evidence that

combinations of B and chemotherapy in pretreated MBC

are active regimens that may offer significant disease

control and palliation. Other studies in pretreated patients

have evaluated the addition of B to metronomic chemo-

therapy, since such combinations may be more effective

and well tolerated [27, 28].

An increasingly important issue is the cost-effectiveness

of B administration in MBC. In the only economic analysis

published recently, it was reported that the addition of B to

paclitaxel therapy is expensive considering the clinical

benefit gained in terms of quality-adjusted life years [29].

The lack of a significant survival benefit combined with the

increased cost of treatment makes the evaluation of predic-

tive biomarkers for B’s efficacy an important priority [30].
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Until such biomarkers become available and prospective

studies in selected patients show significant survival ben-

efit, the usage of B in MBC will continue to be a matter of

controversy.

In conclusion, current evidence suggests that the addi-

tion of B to initial chemotherapy may improve clinical

outcome but not survival of patients with MBC. The role of

B in the treatment of patients with resistant disease seems

to be less important. Although this is a small study com-

pared with RIBBON-2, our results show that paclitaxel

weekly and B is an active and well-tolerated regimen in

pretreated MBC. The relative value of adding B to standard

chemotherapy in the second or subsequent line setting will

have to be weighed against the high cost of therapy and the

lack of survival benefit.
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