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Unmet need in HER2-negative
metastatic breast cancer 

Survival for women with early-stage breast
cancer continues to improve. However,
there are still a significant number of
patients presenting with recurrent or
metastatic disease (rBC, mBC) [1]. 

For example, Cancer Research UK 2007
figures for London showed that 27% (1156
of 4242) of patients with breast cancer
developed metastatic disease. There are an
estimated 7600 new cases of HER2-
negative mBC diagnosed each year in the
UK, (Roche Breast treatment algorithm) and
these patients have a mean overall survival
(OS) of 20 to 30 months [2]. Many patients
presenting for the first time with HER2-
negative metastatic disease will respond to
standard chemotherapy and/or hormone
therapy, but there is a subset for whom
treatment decisions are more complex. This
subset includes patients who have received
taxanes and anthracyclines in the adjuvant
setting or for whom such treatments are

unsuitable. Also included in this subset are
women who present with rapidly progressive
or symptomatic disease; with significant
liver, or lung, involvement; and those who
have triple-negative breast cancer (TNBC –
no expression of ER, PR or HER2) [3-5].

Treatment goals for rapidly
progressing HER2-negative
mBC patients  

The main goal of therapy for patients with
mBC is to prolong life and to maintain
quality of life (QoL). Achieving a clinical and
radiological response can often lead to an
appreciable improvement in the patient’s
symptoms [6]. Specific aims for each
person will vary, and will depend on the
disease burden and status at presentation,
patient circumstances and lifestyle. There is
a need to optimise the chance of a
response to therapy for the individual and to
delay progression, but not at the expense of
increased toxicity. The use of doublet or
triplet chemotherapy can increase response
rates but with increased toxicity [7].   

Optimising treatment for mBC
patients  

First-line chemotherapy options for patients with
HER2-negative metastatic disease include single
agents such as anthracyclines, taxanes, and
Xeloda (capecitabine). Increased response rates
can be achieved with doublet chemotherapy
such as gemcitabine and paclitaxel. Avastin in
combination with paclitaxel or capecitabine is
another treatment option that can increase the
chances of responding to therapy [1,8].

Avastin added to chemotherapy

Avastin in combination with paclitaxel is licenced
for the first-line treatment of patients with mBC.
The recommended dose of Avastin is 10 mg/kg
of body weight once every 2 weeks or 15 mg/kg
of body weight every 3 weeks as an intravenous
infusion, which is continued until disease
progression or unacceptable toxicity [9].

Mechanism of action of Avastin

Avastin is a humanised monoclonal antibody
targeted against the growth factor VEGF. It binds
the VEGF-A ligand, inhibiting VEGF activity
(Figure 1). This decreases circulating levels of
VEGF, and subsequent regression of tumour
vascular density [10], inhibition of new tumour
growth [11] and decreases permeability of
surviving vasculature [12]. VEGF is continuously
expressed throughout tumour growth and
development; therefore, continuing Avastin
potentially prolongs inhibition of angiogenesis
and can help maintain tumour control [13]. In
addition, Avastin may enhance the delivery of
chemotherapy to tumour sites [11].

Supporting clinical data

E2100 was a large, open label, randomized,
phase III trial, comparing the efficacy and safety
of paclitaxel plus Avastin versus paclitaxel alone,
in patients with either loco-regional recurrence
or mBC (Figure 2).

The intent to treat population comprised 347
patients in the combination arm and 326 patients
in the paclitaxel alone arm. Paclitaxel plus
Avastin significantly prolonged median
progression-free survival (PFS) as compared

Figure 1: Avastin – potential mechanism of action
Avastin binds to VEGF produced by the tumour (a) causing regression of existing tumour vasculature (b), inhibition of new
vessel growth (c) and decreases the permeability of surviving vasculature (d) 
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with paclitaxel alone (11.8 months versus 5.9
months; HR=0.60; p<0.001) and increased
the objective response rate (ORR) from 21.2%
to 36.9% (p<0.001). The median overall
survival (OS) was similar in the two groups
(26.7 months versus 25.2 months; HR=0.88;
p=0.16) [14]. Independent review of the data
showed an objective response rate (ORR) of
49.8% and 22.2% (p<0.0001) and median
progression-free survival (PFS) values of 11.3
months versus 5.8 months, (HR=0.48, 95% CI,
0.385–0.607; p<0.0001) for the combination
arm versus paclitaxel alone (Figure 3a) [15,16].

A planned sub-group analysis showed that
patients previously treated with taxanes
experienced a median improvement in PFS
from 5.8 months to 13.1 months (HR=0.33,
95% CI 0.20–0.54) with the addition of Avastin
to paclitaxel [17]. Median overall survival (OS)
in the combination arm increased from 17.6
months to 26.3 months compared with
paclitaxel alone (HR=0.67, 95% CI 0.45–0.99)
[18]. In patients with triple negative metastatic
disease (ER, PR and HER2-negative), median
OS increased with the addition of Avastin from
16.3 months to 20.5 months (HR=0.89, 95%
CI 0.66–1.19) [18]. The PFS gain seen with the
addition of Avastin to paclitaxel in this study
means that patients received first-line therapy
for almost twice as long as those receiving
paclitaxel monotherapy [16,19].

Mandatory collection of safety data was
performed in the Avastin plus paclitaxel arm
of the E2100 study only, which does not
allow valid comparison of the two arms
(Table 1). In the experimental arm (where the
safety data were collected) the most
common adverse events of special interest
associated with Avastin were hypertension
and proteinuria: incidence of arterial
thromboembolic events, vascular
thromboembolic events; congestive heart
failure and GI perforation was rare [15].  

RIBBON-1 was a phase III, double-blind,
placebo-controlled, randomized trial examining
the first-line use of Avastin in combination with a
taxane, anthracycline, or capecitabine
chemotherapy backbone in patients with HER2-
negative metastatic disease. The primary
endpoint was PFS; secondary endpoints
included OS, safety, ORR and an independent
assessment of PFS [1].

1237 patients were allocated to one of the
chemotherapy regimens (physicians’ choice)
before randomization in a 2:1 ratio to receive
Avastin or placebo. The ORR in patients with
measurable disease was significantly higher in
the Avastin-containing arm compared with

Table 1: Incidence of grade 3–5 Adverse events in the E2100 study*[15] 

Adverse event, n (%) Paclitaxel (n = 348) Bevacizumab + paclitaxel (n = 363)†

Hypertension 5 (1.4) 58 (16.0)

Proteinuria 0 (0) 11 (3.0)

ATE 0 (0) 13 (3.6)

VTE 15 (4.3) 11 (3.0)

Bleeding 1 (0.3) 8 (2.2)

Congestive heart failure 1 (0.3) 8 (2.2)

GI perforations 0 (0) 2 (0.6)

*Analysis for FDA; †Mandatory collection of data in Avastin arm only
ATE, arterial thromboembolic event; GI, gastrointestinal; VTE, venous thromboembolic event

Primary endpoint: PFS
Secondary endpoints: ORR, OS, duration of response, safety and tolerability, QoL
Stratification factors:  Number of metastatic sites; disease-free interval;
adjuvant chemotherapy (yes vs. no); ER status

Table 2: Safety data for RIBBON-1[1] 

Selected grade ≥3 adverse events (%) capecitabine capecitabine + Avastin*  
(n=201) (n=404)

Bleeding events 0.5 0.2

Febrile neutropenia 0.0 0.0

Gastrointestinal perforation 0.0 0.0

Hypertension 1.0 10.1

Left ventricular systolic dysfunction 0.5 1.5

Neutropenia 1.0 1.2

Proteinuria 0.0 2.2

Sensory neuropathy 0.5 3.0

Venous thromboembolism 3.5 5.0

Arterial thromboembolism 1.5 1.5

Adverse event leading to 
discontinuation 11.9 11.9

Adverse event leading to death† 2.5 1.5

*Avastin 15 mg/kg q3w; †Excluding AEs related to mBC progression

Figure 2: E2100: paclitaxel ± Avastin [14]
CNS, central nervous system; ECOG, Eastern Cooperative Oncology Group; ER, estrogen receptor; 
LR, locally recurrent; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PS, performance
status; QoL, quality of life
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placebo only for both chemotherapy cohorts
(capecitabine cohort: 35.4% versus 23.6%,
p=0.0097; tax/anthra cohort: 51.3% versus
37.9%, p=.0054).There was no statistically
significant difference in OS with Avastin
addition for either cohort [1].  

The capecitabine-Avastin combination
subgroup (Figure 3b) showed a significant
improvement in median PFS of 8.6 months
compared to 5.7 months in the capecitabine-
placebo arm (HR=0.69, 95% CI, 0.56–0.84;
p<0.001). Serious AEs were noted to be
slightly higher in the capecitabine-Avastin
group compared to the capecitabine-placebo
group at 24% versus 19%, with Grade 3–5
AEs of 35.4% and 21.9%. However,
discontinuation of treatment owing to toxicity
was identical in both arms (Table 2). The

overall adverse events were comparable to
previous Avastin studies [1].

The phase IV ATHENA long-term
observational study of Avastin in combination
with taxane-based therapy, confirmed efficacy
and safety results from randomized controlled
trials in first-line mBC, but in a ‘real-world’
clinical setting. Patients who continued
Avastin (n=1205) beyond discontinuation of
chemotherapy had a median OS of 30
months [20].

Safety considerations for Avastin
in HER2-negative patients with
mBC

The above trials have shown that Avastin is
generally well-tolerated [20]. The more

common AEs, including hypertension and
proteinuria, are generally manageable 
(Table 3) [15,19]. Some more serious, but
uncommon, AEs (including an increased risk
of gastrointestinal perforation and arterial
thrombosis) have been reported, but seem to
be particularly rare in the mBC population [15].
The addition of Avastin to paclitaxel in the
E2100 trial had no negative impact on patient-
reported outcomes of health-related QoL [21].

Regulatory concerns

Avastin is approved for use in the EU and the
UK and is widely available and used. In
England availability is enabled by application
through the Cancer Drugs Fund. Avastin is
not available in the US following the FDA
decision to revoke the license for Avastin use

Figure 3: PFS Curves from the E2100 and RIBBON-1 studies [1,16] Kaplan-Meier estimates for PFS in patients given: Left a) paclitaxel with either placebo (grey) or Avastin (black)  – data are taken
from the independent analysis. Right b) capecitabine with either placebo (grey) or Avastin (black) – investigator assessment.
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Table 3: Practical management strategies for the most common adverse events[19] 

Adverse event Symptoms Management strategy

Hypertension BP before Avastin therapy Initiate anti-hypertensive treatment before starting Avastin
>140/90 mmHg

BP during Avastin therapy No treatment required
<160 mmHg

>160 mmHg Start on antihypertensive treatment (according to NICE guidelines)

>180 mmHg Suspend Avastin – refer to hypertension specialist

Signs of end organ damage (rare) Avastin discontinued permanently; emergency admission; 
invasive monitoring; treat BP

Proteinuria Dipstick analysis before Perform 24-hour urine collection
Avastin therapy ≥2+

During Avastin therapy Interruption of Avastin – restart once levels reach <1g/24-hours
≥2g/24 hours

Nephrotic syndrome (rare) Consider discontinuing Avastin

Haemorrhage Most events – grade 1 nose bleed No intervention required

Grade 3/4 bleeding (rare) Permanently discontinue Avastin

BP, blood pressure
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in mBC. The FDA argued that the trials have failed to
show improvements in OS and that some of the rare side
effects are serious. Many oncologists however feel that
this was a controversial decision and that the PFS and RR
gains are clinically meaningful and the side effects are
manageable [22].

Conclusions

HER2-negative mBC patients with aggressive disease
and an urgent need for chemotherapy represent a
significant challenge. The addition of Avastin to either
paclitaxel or capecitabine has been shown to significantly
prolong PFS and increase the ORR compared with
chemotherapy alone and should, therefore, be considered
for such patients.
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PRESCRIBING INFORMATION

Refer to Avastin Summary of Product Characteristics (SPC) for full prescribing information.

AVASTIN® (bevacizumab) 25mg/ml concentrate for solution for infusion

Indication: In combination with paclitaxel for the first-line treatment of metastatic breast cancer (mBC). In combination
with capecitabine for the first-line treatment of mBC in patients unsuitable for treatment with other chemotherapy options,
including taxanes or anthracyclines and who have not received adjuvant taxane or anthracycline regimens within the last
year.

Dosage and Administration: Single use vials (25mg/ml bevacizumab) as 100mg/4ml or 400mg/16ml. Physicians expe-
rienced in antineoplastic medicines should supervise Avastin administration. Recommended dose: Continue until progres-
sion of underlying disease. 10mg/kg every 2 weeks or 15mg/kg every 3 weeks. Administration times; initial dose: 90
minute IV infusion; second dose: 60 minute IV infusion if initial dose well tolerated; subsequent doses: 30 minute IV infu-
sion if second dose well tolerated. Do not administer as IV push or bolus or mix with glucose. Dose reduction for adverse
reactions not recommended. If indicated, discontinue or temporarily suspend therapy. Not recommended in children or
adolescents. No dose adjustment in the elderly.

Contraindications: Hypersensitivity to bevacizumab, Chinese Hamster Ovary cell products, recombinant human or
humanised antibodies or any excipients. Pregnancy. Lactation. 

Precautions: Gastrointestinal (GI) perforation; risk may be increased; permanently discontinue in patients developing GI
perforation. Fistulae; permanently discontinue in tracheo-esophageal fistula or any Grade 4 fistula, consider discontinua-
tion in non-GI fistula. Wound healing; do not initiate for at least 28 days following major surgery or until surgical wound
has healed; withhold for elective surgery. Hypertension; control pre-existing hypertension prior to initiation. Monitor blood
pressure during therapy and treat as per SPC: permanently discontinue if medically significant hypertension remains uncon-
trolled or for hypertensive crisis/encephalopathy. Posterior Reversible Encephalopathy Syndrome (PRES); should PRES
develop, confirm by imaging, treat symptoms and discontinue Avastin. PRES signs include: seizures, headache, altered
mental status, visual disturbance or cortical blindness with/without associated hypertension. Proteinuria; test prior to and
monitor during treatment. Permanently discontinue if Grade 4 proteinuria (nephrotic syndrome) develops. Arterial throm-
boembolism including cerebrovascular accidents, transient ischaemic attacks and myocardial infarctions, especially if prior
history or elderly: permanently discontinue if arterial thromboembolic reactions develop. Venous thromboembolism includ-
ing pulmonary embolism; discontinue in Grade 4 thromboembolic reactions and monitor where ≤ Grade 3. Haemorrhage,
especially tumour-associated haemorrhage; discontinue permanently if Grade 3/4. Caution in patients with congenital
bleeding diathesis, acquired coagulopathy or during anticoagulant therapy. Patients with CNS metastases; monitor and dis-
continue treatment if intracranial bleeding occurs. Congestive Heart Failure (CHF); caution in patients with clinically sig-
nificant cardiovascular disease or pre-existing CHF. Neutropenia; fatal infection with or without severe neutropenia in com-
bination with myelotoxic chemotherapy. Hypersensitivity reactions/infusion reactions; close observation recommended
during and following bevacizumab administration. If a reaction occurs, discontinue infusion and administer appropriate
medical therapies. Systematic premedication not warranted. Osteonecrosis of the jaw (ONJ); has been reported. Consider
dental examination and preventive dentistry before starting Avastin. Caution when Avastin and bisphosphonates are admin-
istrated simultaneously or sequentially, avoid invasive dental procedures if possible. Ovarian failure: may occur. Consider
fertility preservation strategies in women of child-bearing potential.

Drug Interactions: Risk of microangiopathic haemolytic anaemia (MAHA) when combined with sunitinib malate (50mg
daily). Reversible on discontinuation of both agents. Fatal infection with or without severe neutropenia, mainly with plat-
inum- or taxane-based therapies for metastatic or recurrent non-small cell lung cancer and metastatic breast cancer. Safety
and efficacy with concomitant radiotherapy not established.

Pregnancy and Lactation: Contraindicated. No data on use in pregnancy; may inhibit foetal angiogenesis. Women of
childbearing potential must use effective contraception during treatment and for 6 months after last dose. Discontinue
breast-feeding during treatment and for 6 months after last dose.

Side-effects and Adverse Reactions: For full listings please refer to the Avastin SPC. 

Serious reactions, very common: Leucopenia, thrombocytopenia, neutropenia and febrile neutropenia. Peripheral sensory
neuropathy. Hypertension. Diarrhoea, nausea, vomiting. Venous thromboembolic reactions. Asthenia, fatigue. Serious reac-
tions, common: Anaemia. Sepsis, abscess, infection. Dehydration. Cerebrovascular accident, syncope, somnolence,
headache. Supraventricular tachycardia, CHF. Arterial thromboembolism, deep vein thrombosis, haemorrhage, including
pulmonary haemorrhage. Pulmonary embolism, dyspnoea, hypoxia, epistaxis. Ileus, intestinal perforation and obstruction,
abdominal pain, GI disorder, stomatitis. Palmar-plantar erythrodysaesthesia syndrome. Muscular weakness, myalgia,
arthralgia. Proteinuria, urinary tract infection. Pain, lethargy, mucosal inflammation. Dysphonia. Serious reactions, uncom-
mon/rare/very rare: Fistulae. PRES (with or without associated hypertension). Hypertensive encephalopathy. Serious reac-
tions (frequency not known): pulmonary hypertension, nasal septum perforation, renal thrombotic microangiopathy clini-
cally manifested as proteinuria, gastrointestinal ulcer, hypersensitivity/infusion reactions with possible co-manifestations:
dyspnoea/difficulty in breathing, flushing/redness/rash, hypotension or hypertension, oxygen desaturation, chest pain, rig-
ors and nausea/vomiting, ONJ, gall bladder perforation. Other, very common: Wound healing complications. Anorexia.
Dysgeusia, dysarthria. Eye disorder, lacrimation increased, rhinitis. Rectal haemorrhage, constipation. Ovarian failure.
Exfoliative dermatitis, dry skin, skin discolouration. Pyrexia. Any of the above may become serious. Elderly; increased risk
of severe leucopenia and thrombocytopenia; neutropenia, nausea, headache, diarrhoea, fatigue, or arterial thromboembol-
ic reactions. Laboratory abnormalities – refer to SPC.

Legal Category: POM

Presentation and Basic NHS Cost: Pack of one 100mg vial: £242.66. Pack of one 400mg vial: £924.40. Excluding VAT

Marketing Authorisation Numbers: 100mg/4ml: EU/1/04/300/001; 400mg/16ml: EU/1/04/300/002 

Marketing Authorisation Holder: Roche Registration Limited, 6 Falcon Way, Shire Park, Welwyn Garden City, AL7 1TW,
United Kingdom. Registered in England No. 3028626

Avastin is a registered trade mark Date of Preparation: October 2012
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Adverse events should be reported. Reporting forms and information can be found at
www.mhra.gov.uk/yellowcard Adverse events should also be reported to Roche Products Ltd.

Please contact Roche Drug Safety Centre on: 01707 367554
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