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E2100 study, the incremental improvement was much 
smaller in AVADO. Despite these improvements in PFS, 
neither study showed a significant difference in OS. None-
theless, based on the PFS advantage of adding bevacizumab 
to chemotherapy in these studies, the US Food and Drug 
Administration (FDA) approved the use of bevacizumab in 
March 2008 for patients with metastatic, HER2-negative 
breast cancer. Health Canada approved bevacizumab for 
use in this population in February 2009. 

Initial results of RIBBON-1 were presented at ASCO 
2009. Unlike the two preceding studies, investigators had a 
choice of chemotherapy regimen — capecitabine, anthracy-
clines or taxanes — after which patients were randomized 
to receive bevacizumab (15 mg/kg every three weeks) or 
placebo. The results of this study are consistent with the 
previous two, demonstrating a PFS advantage with the 
addition of bevacizumab: 5.7 vs 8.6 months for capecita
bine (p = 0.0002) and 8.0 vs 9.2 months for taxane- or 
anthracycline-based regimens (p < 0.0001). Toxicities dem-
onstrated in the patients receiving bevacizumab were simi-
lar to those in other studies, including more Grade 3–4 
hypertension and proteinuria. Patients treated with bevaci-
zumab and taxane in RIBBON-1 also were noted to have 
more Grade 3–4 febrile neutropenia (7.9% with bevacizumab 
vs 2.0% without) and bleeding (5.4% vs 0%).

Clinical implications
Three studies now demonstrate a significant PFS advantage 
with adding bevacizumab to chemotherapy in women with 
metastatic breast cancer, although the absolute PFS benefits 
demonstrated in AVADO (HR 0.69 and 0.61) and RIBBON-1 
(HR 0.69 and 0.64) were substantially less than that seen 
with the E2100 study (HR 0.48). No OS benefit has been 
shown with the addition of bevacizumab to chemotherapy. 
Given the number of chemotherapy options available to 
women once they progress, and the option of treatment with 
bevacizumab in RIBBON-1 at the time of progression (over 
50% crossed to bevacizumab at progression), it is unlikely 
that a survival advantage will be demonstrated. 

In this context, PFS may be a valid clinical endpoint. 
Bevacizumab in combination with taxane- and non-taxane-
containing chemotherapy partners is a reasonable treatment 
option for women with HER2-negative metastatic breast 
cancer in the first-line setting. In Canada, however, there are 
considerable pharmacoeconomic issues that will need to be 
addressed prior to the widespread adoption of this treatment 
option in women with HER2-negative metastatic disease. nŒ 

Disclosure
Dr. Dent has served on advisory boards for Abraxis and Roche. Dr. 
Dowden reports being on advisory Boards of AstraZeneca, Bristol-
Myers Squibb, Roche and sanofi-aventis. Dr. Grenier reports no 
potential conflicts of interest related to this article. Dr. Lohrisch reports 
receiving research support from AstraZeneca, being on advisory 
boards of AstraZeneca, Glaxo-Smith Kline, Novartis and Roche, and 
being on the speakers bureau of Roche and sanofi-aventis. Dr. Welch 
reports being on the advisory board and receiving an educational 
grant from Roche.
 

References
1.	 Miller K, Wang M, Gralow J et al. Paclitaxel plus bevacizumab versus paclitaxel 

alone for metastatic breast cancer. NEJM 2007;357(26):2666-76.
2.	 Miles M, Chan A, Romieu G et al. Randomized, double-blind, placebo-controlled, 

phase III study of bevacizumab with docetaxel or docetaxel with placebo as first-
line therapy for patients with locally recurrent or metastatic breast cancer (mBC): 
AVADO. J Clin Oncol 2008;26(May 20 suppl). ASCO 2008, Abstract LBA1011.

landmarks

In brief
Already known

In women with metastatic breast cancer, two prior  •	
trials (E2100 and AVADO) have shown improved  
progression-free survival (PFS), but not overall survival 
(OS), when bevacizumab is added to chemotherapy in 
women with HER2 metastatic breast cancer. The degree 
of improved PFS differed between the two studies.
Bevacizumab has been approved by Health Canada as a •	
treatment for HER2-negative, metastatic breast cancer.

What this study showed
In the randomized RIBBON-1 trial, adding bevaci-•	
zumab to a choice of standard chemotherapies also 
improved PFS but again, not OS, with toxicities simi-
lar to the earlier studies.
Given the multiple treatment options available to patients at •	
the time of disease  progression (including bevacizumab 
for patients randomized to the no-bevacizumab treatment 
arm), a difference in OS is unlikely, perhaps making 
PFS a valid clinical endpoint.

Next steps
Bevacizumab added to chemotherapy shows improved •	
PFS but not OS, and is now considered a standard 
first-line treatment option for women with HER2-
negative metastatic breast cancer in the US.
However, pharmacoeconomic considerations make  •	
it unlikely that bevacizumab in combination with  
chemotherapy will be widely available for Canadian 
women with HER2-negative* metastatic breast cancer.

* Corrected September 10, 2009.
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