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A B S T R A C T

Purpose
To identify optimal chemo- and targeted therapy for women with human epidermal growth factor
2 (HER2)– negative (or unknown) advanced breast cancer.

Methods
A systematic review of randomized evidence (including systematic reviews and meta-analyses)
from 1993 through to current was completed. Outcomes of interest included survival, progression-
free survival, response, quality of life, and adverse effects. Guideline recommendations were
evidence based and were agreed on by the Expert Panel via consensus.

Results
Seventy-nine studies met the inclusion criteria, comprising 20 systematic reviews and/or meta-
analyses, 30 trials on first-line treatment, and 29 trials on second-line and subsequent treatment.
These trials form the evidence base for the guideline recommendations.

Recommendations
Endocrine therapy is preferable to chemotherapy as first-line treatment for patients with estrogen
receptor–positive metastatic breast cancer unless improvement is medically necessary (eg, immedi-
ately life-threatening disease). Single agent is preferable to combination chemotherapy, and longer
planned duration improves outcome but must be balanced against toxicity. There is no single optimal
first-line or subsequent line chemotherapy, and choice of treatment will be determined by multiple
factors including prior therapy, toxicity, performance status, comorbid conditions, and patient prefer-
ence. The role of bevacizumab remains controversial. Other targeted therapies have not so far been
shown to enhance chemotherapy outcome in HER2-negative breast cancer.

J Clin Oncol 32:3307-3329. © 2014 by American Society of Clinical Oncology

INTRODUCTION

The purpose of this Clinical Practice Guideline
(CPG) is to provide treatment recommendations
for women with locally advanced and/or metastatic
(henceforth, “advanced”) breast cancer who are be-
ing considered for treatment with chemotherapy
(CT) and/or targeted therapy. Breast cancer is the
most prevalent cancer in women in the developed
world, and it is the second most common cause of
cancer-related death for women in the United
States. It is estimated that in 2014 more than 232,000
women in the United States will be diagnosed with
the disease, and 40,000 will die from it.1 Long-term
survival outcomes are related to disease stage at

presentation. Currently, the majority of patients
presenting with localized disease will experience
long-term disease-free survival, whereas those pre-
senting with metastatic disease have a 5-year relative
survival of only 24%2 and almost none are cured.

The prognosis for patients with metastatic hu-
man epidermal growth factor receptor 2 (HER2)
–positive breast cancer has improved significantly
with the emergence of trastuzumab and other anti-
HER2 agents (see companion American Society of
Clinical Oncology [ASCO] guideline 1-07: Systemic
Therapy for Patients With Advanced Human Epi-
dermal Growth Factor Receptor 2-Positive Breast
Cancer2a), but the great majority of patients with
advanced breast cancer have HER2-negative disease,
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THE BOTTOM LINE

RECOMMENDATIONS FROM THE AMERICAN SOCIETY OF CLINICAL ONCOLOGY FOR CHEMOTHERAPY AND TARGETED THERAPY FOR
WOMEN WITH HER2-NEGATIVE (OR UNKNOWN) ADVANCED BREAST CANCER, BASED ON STANDARDIZED RATINGS OF CLINICAL

BENEFITS, HARMS, EVIDENCE STRENGTH, AND RECOMMENDATION STRENGTH*

Guideline Questions

● This clinical practice guideline addresses the following four questions:

1. What are the indications for chemotherapy versus endocrine therapy in ER-positive first relapse metastatic breast cancer?
2. Is there an optimal first-line chemotherapy and/or targeted therapy regimen for patients with HER2-negative advanced breast cancer?

A. What is the optimal timing, dose, schedule, and duration?
B. Is there evidence to prefer single agent versus combination therapy?
C. Should first-line treatment vary by hormone receptor status, tumor subtypes (eg, luminal A v luminal B v triple negative) or

clinical characteristics of the patient or tumor(s) (eg, site[s] or extent of metastasis, prior treatment, performance status and
presence or absence of symptoms or immediately life-threatening disease)?

3. Is there an optimal second- or greater-line chemotherapy and/or targeted therapy regimen?
A. What are the optimal timing, doses, schedules, and durations?
B. Is there evidence to prefer single agent versus combination therapy?
C. Should treatment regimen vary by tumor subtypes or clinical characteristics?

4. At what point should anticancer therapy be discontinued?
A. Is there evidence to prefer maintenance versus interrupted therapy?

Target Population

● Women with advanced breast cancer (locally advanced/nonresectable or metastatic disease treated with noncurative intent).
HER2-negative status is not an eligibility criterion for the systematic review, and for many patients in the trials reviewed, HER2
status was not given.

Target Audience

● This Clinical Practice Guideline is targeted to both health care providers (including primary care physicians, specialists, nurses, social workers,
and any other relevant member of a comprehensive multidisciplinary cancer care team) and patients.

Methods

● An Expert Panel was convened to develop clinical practice guideline recommendations based on a systematic review of the medical literature.

Recommendations

1. Endocrine therapy, rather than chemotherapy, should be offered as the standard first-line treatment for patients with hormone
receptor–positive advanced/metastatic breast cancer, except for immediately life threatening disease or if there is concern
regarding endocrine resistance.
A. The main benefit is less toxicity and better quality of life for the patient associated with endocrine therapy compared with

chemotherapy (potential benefit: high). The harm is that metastatic disease could progress rapidly and prove fatal if there is no
response, but the risk of this is low (potential harm: low).

B. The quality of the evidence is intermediate, and is based on the NCCC systematic review.
C. The strength of this recommendation is strong and is supported by the evidence and expert consensus.

● Qualifying statement: It should be noted that the basis for this recommendation is the relative likelihood of response to chemotherapy
versus endocrine therapy and not the rapidity of response, for which there are no good data

2. Sequential single-agent chemotherapy rather than combination therapy should be offered, although combination regimens may be
considered for immediately life-threatening disease for which time may allow only one potential chance for therapy.
A. The benefit is less toxicity and better quality of life (potential benefit: high). The potential harm is for rapidly progressing,

life-threatening disease to escape control if response to a single agent isn’t achieved (potential harm: high). The main benefit is
there is less toxicity and better quality of life for the patient associated with sequential single agent chemotherapy compared
with combination chemotherapy (potential benefit: high). The harm is that metastatic disease could progress rapidly if there is
no response, but the risk of this is low (potential harm: low).

B. The evidence quality is high, and includes a large RCT.
C. The strength of this recommendation is strong.

(continued on following page)

Partridge et al

3308 © 2014 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Downloaded from jco.ascopubs.org on July 20, 2015. For personal use only. No other uses without permission.
Copyright © 2014 American Society of Clinical Oncology. All rights reserved.



THE BOTTOM LINE (CONTINUED)

3. With regard to targeted agents, the role of bevacizumab is controversial, and this therapy should be considered (where available) with
single-agent chemotherapy only when there is immediately life-threatening disease or severe symptoms, in view of improved response
rates (similar to Recommendation 2 regarding the use of combination chemotherapy). It is recognized that there is not currently an
approved indication for bevacizumab in the United States because the weight of evidence shows no significant survival benefit. Other
targeted agents should not be used either in addition to, or as a replacement for, chemotherapy in this setting outside of a trial
A. The benefit is improved disease control (potential benefit: moderate). The potential harms are unique toxicity, increased costs,

and barriers to access (potential harm: high)
B. The quality of the evidence is high and Is supported by multiple trials.
C. The strength of the recommendation Is moderate and is based on both evidence and expert consensus.

● Qualifying statement: Bevacizumab added to single-agent chemotherapy improves response and progression-free survival but not over-
all survival

4. No single agent has demonstrated superiority in the treatment of patients with advanced breast cancer, and there are several active
agents appropriate for first-line chemotherapy. The evidence for efficacy is strongest for taxanes and anthracyclines. Other options
include capecitabine, gemcitabine, platinum-based compounds, vinorelbine, and ixabepilone. Treatment selection should be
based on previous therapy, differential toxicity, comorbid conditions, and patient preferences. Specifically, drugs for which clinical
resistance has already been shown should not be reused
A. The benefit is a patient-tailored approach with potential improvements in disease control and quality of life (potential benefit:

high). The harm is the potential use of a less active agent (potential harm: low)
B. The evidence quality supporting the activity of a number of single agents is high, but there is insufficient evidence to support

superiority of any single agent.
C. The strength of the recommendation is strong and is based on the available evidence and expert consensus

5. Chemotherapy should be continued until progression of disease as tolerated because it modestly improves overall survival and
substantially improves progression-free survival, but this has to be balanced against toxicity and quality of life. Short breaks,
flexibility in scheduling, or a switch to endocrine therapy (in patients with hormone receptor–positive disease) may be offered to
selected patients.
A. The benefits are more time before disease-progression and modestly improved survival (potential benefit: high). The harm is

more prolonged toxicity (potential harm: moderate).
B. The evidence quality is high, and is based on a systematic review with meta-analysis.
C. The strength of the recommendation is strong, and is supported by evidence and expert consensus.

● Qualifying statement: It is recognized that the balance between continuing treatment to maintain disease control and coping with pro-
gressive AEs and/or toxicity is a difficult one. It will be influenced by many factors, including drug used (eg, long-term use of capecit-
abine is relatively easy, whereas docetaxel is severely limited by cumulative toxicity) and requires a continuing dialogue between doctor
and patient.

6. Chemotherapy regimens should not be specifically tailored to different breast cancer subtypes (eg, triple negative, lobular) at the
present time due to the absence of evidence proving differential efficacies. In addition, in vitro chemoresistance assays should not
be used to select treatment
A. The benefits are not omitting potentially efficacious treatment and cost-saving on in vitro assays (potential benefit: high)
B. Current evidence shows no convincing basis for either of these approaches
C. The strength of this recommendation is moderate, and is supported by expert consensus

● Qualifying statement: This recommendation will need to be modified if ongoing or future research addressing this important issue sug-
gests benefits of tailoring

7. Second- and later-line therapy may be of clinical benefit and should be offered as determined by previous treatments, toxicity,
coexisting medical conditions, and patient choice. As with first-line treatment, no clear evidence exists for the superiority of one
specific drug or regimen. Active agents include those active in first-line treatment.
A. The benefit is further chance of disease control and symptomatic improvement (potential benefit: high). The harm is toxicity

(potential harm: high).
B. The quality of the evidence ranges from high to low as reported in multiple randomized trials.
C. The strength of the recommendation is strong and is based on expert consensus

(continued on following page)
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for which emergence of effective new targetedtherapies isbeginning(eg,
everolimus) but has lagged. A significant minority of these patients have
tumors that are negative for all three prognostic/predictive biomarkers—
HER2, estrogen receptor (ER), and progesterone receptor (PR), re-
ferred to as “triple negative—comprising a patient group with a
relatively poor prognosis. However, the majority of patients with
advanced breast cancer will have ER-positive, HER2-negative disease,
often with a relatively indolent course. So, the absolute number of
patients involved and the relatively slow natural history mean that
HER2-negative advanced breast cancer represents one of the most
prevalent cancer problems currently facing the developed world. This
guideline presents evidence and best-practice recommendations for
women with HER2-negative advanced breast cancer who may benefit
from CT. It should be noted that although we have had to include a
HER2-unknown group for earlier trials for which HER2 data were
unavailable, we nevertheless consider it mandatory now for all pa-
tients to have HER2 (and of course ER) status determined in their
cancers. If this is not available from the primary cancer, and to
confirm that a lesion is indeed advanced breast cancer, then a
biopsy of a metastatic site must be done. Indeed, we consider it
increasingly desirable for a metastatic biopsy to be done anyway
because ER and/or HER2 status may change. However, at present,

there is a lack of clear evidence that the expression of biomarkers of
metastatic lesion is predictive of response to therapy in this setting.

At present, advanced breast cancer remains an incurable disease,
and the general goals of therapy are to prolong survival, palliate symp-
toms, and optimize quality of life (QoL). There are many agents
available for the systemic treatment of breast cancer that may result in
tumor response or stability; however, most antineoplastic agents are
also associated with adverse events (AEs) that may impair QoL and
even cause life-threatening toxicity. Despite the development of many
new agents, it has often been difficult to demonstrate an overall sur-
vival (OS) advantage from any given regimen in this setting, partly
because of the opportunity for women to cross over to other treat-
ments after a study, and partly because of the heterogeneity of prior
treatment and of the disease itself. Further, only recently have investi-
gators begun to take tumor subtype into account when designing and
conducting clinical trials in this setting.

Accordingly, when selecting treatment for a given individual with
metastatic breast cancer, one must consider not only data on efficacy,
but also the toxicity profile; the patient’s performance status and
comorbid conditions; prior therapy received; the pace of the patient’s
disease (eg, indolent disease v immediately life-threatening disease);
and the patient’s preferences regarding additional therapy, anticipated

THE BOTTOM LINE (CONTINUED)

● Qualifying statement: The most convincing data are for eribulin based on survival superiority against best standard treatment in a re-
cent large RCT, but there is a lack of good comparative data between these various agents.

8. Palliative care should be offered throughout the continuum of care. As there are diminishing returns with later lines of
chemotherapy, clinicians should also offer best supportive care without further chemotherapy as an option.
A. The benefits include a patient-centered approach emphasizing quality of life (potential benefit: high). The main harm is fear of

abandonment and giving up hope, which can be addressed by effective communication and appropriate end-of-life planning
(potential harm: moderate).

B. The quality of the evidence is intermediate and is supported by several RCTs in patients with advanced cancer.
C. The strength of the recommendation is strong and is supported by evidence, expert consensus, and another independent

expert consensus.9

● Qualifying statement: Evidence suggests that response to second and subsequent lines of chemotherapy is strongly influenced by response
to earlier treatment; patients whose disease has failed to respond to up to two initial lines of treatment are less likely to respond to a third or
subsequent line.10

9. As there is no cure yet for patients with advanced breast cancer, clinicians should encourage all eligible patients to enroll onto
clinical trials. This should include the option of phase II and even targeted phase I trials before all standard lines of therapy have
been used, in the absence of immediately life-threatening disease.
A. The benefits are more patients will be directed to clinical studies providing treatment benefits to them, and the medical

community will benefit from more research to improve treatments available and on which to base treatment decisions. The
potential harm is patients will receive inferior treatment.

B. There is no strong evidence to suggest this approach might impair outcome.
C. The strength of this recommendation Is strong and based on expert consensus.

Additional Resources

● More information, including a Data Supplement with additional evidence tables, a Methodology Supplement with information
about evidence quality and strength of recommendations, slide sets, and resources, is available at www.asco.org/guidelines/
ABC_HER2-negative_chemo. Patient information is available at www.cancer.net.

● * Criteria for ratings of clinical benefits, harms, strength of evidence, and strength of recommendations are shown in the
Methodology Supplement.
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AEs, as well as schedule and dosing mode. The optimal first-line or
later-line CT choice may therefore vary considerably between individ-
ual patients.

This CPG is intended to provide clinical recommendations
based on both on a systematic review of the most recent evidence
and on the incorporation of older data and reviews. Given the
longstanding history of studies performed in this population, we
used a previously published rigorous systematic review conducted
in 2009 by the National Collaborating Centre for Cancer3 (NCCC,
United Kingdom) as a starting point for updating the literature
search, particularly with regard to the role of CT versus endocrine
therapy as first-line therapy for hormone receptor–positive dis-
ease, and consideration of first-line CT. From this starting point,
we have added additional evidence published since 2008 for first-
line studies, and evidence from 1993 onward for second- and
subsequent-line studies for this CPG. We have also included evi-
dence on QoL outcomes and AEs.

Prior Data

Chemotherapy versus endocrine therapy. The prior systematic
review3 addressed the role of endocrine therapy compared with CT as
first-line treatment for advanced hormone receptor–positive breast
cancer. One high-quality systematic review4 was used to form recom-
mendations, which entailed an analysis of 10 randomized controlled
trials (RCTs) comparing CT with endocrine treatments. In that re-
view, no difference was found in OS, and no data were available on
QoL or AEs, but the authors report that CT was associated with higher
levels of toxicity, especially nausea, vomiting, and alopecia. They rec-
ommended endocrine therapy first unless disease was rapidly pro-
gressing, in which case CT was appropriate, as a fast response was
medically necessary.

Single-agent versus combination CT. The prior NCCC review
also presented data regarding single-agent versus combination CT
studies, single-agent sequences versus combination studies, as well as
data from trials of the use of specific agents used alone or in combina-
tion in later lines of therapy. Some of the key findings from that review
are described here.

An RCT comparing first-line sequential single-agent versus com-
bination treatment reported by Sledge et al,5 included a total of 731
patients randomly assigned to one of three arms: doxorubicin and
paclitaxel together, doxorubicin until progression then paclitaxel, or
paclitaxel until disease progression then doxorubicin. Tumor re-
sponse rate and time to treatment failure (TTF) were significantly
lower in either of the two sequential arms when compared with the
combined therapy, but they did not differ from each other. There
were, however, no significant differences between the duration of OS
between arms, and the combination arm was associated with more
severe adverse effects.

The NCCC review also reported that combination regimens
were associated with a survival benefit compared with single-agent
regimens in the first-line setting, but noted that these conclusions
were limited by lack of control for subsequent treatments and lack
of QoL data. There is evidence from a pivotal trial reported by
O’Shaughnessy et al,6 as well as the two follow-up articles reported
by Leonard et al7 and Miles et al8 that single-agent sequential
therapy is likely no different from combination regimens, although
combination regimens are associated with greater, and more se-
vere, AEs.

For second-line treatment options, the evidence included in the
NCCC review was generally weaker, comprising smaller trials with
fewer patients. For second-line or greater treatment options including
vinorelbine, reported response rates ranged from 50% to 90% when
given alone or in combination with trastuzumab, docetaxel, or cape-
citabine. For capecitabine, several trials were obtained describing its
use in the second-line or greater setting, and this body of evidence was
considered low quality, comprising noncomparative studies with few
patients. In these studies, reported response rates ranged from 10% to
42%, median OS ranged from 9.4 to 18.1 months, median response
duration from 3.8 to 15.4 months, and median TTP from 3.5 to 6.6
months. However, 21% of all patients experienced grade 3 or 4 hand-
foot syndrome. For taxane-containing treatment in the second line or
greater, given either alone or in combination, no benefit was reported
for women who entered the trials anthracycline naive. Meta-analysis
detected significant improvements in OS, TTP, tumor response, and
TTF favoring taxane-containing regimens compared with nontaxane
regimens. However, the benefits detected for OS and TTP were lost
when only first-line therapy with taxanes was considered. Taxanes and
taxane-containing regimes are associated with higher incidences of
neurotoxicity and leukopenia but fewer cases of nausea and vomiting
than controls.

Findings from the prior NCCC systematic review detailed above
combined with results from this updated review, as well as consensus
of the Expert Panel, inform the recommendations of this CPG focused
on optimal therapy for women with advanced HER2-negative
breast cancer.

GUIDELINE QUESTIONS

1. What are the indications for CT versus endocrine therapy in
ER-positive first-relapse metastatic breast cancer?

2. Is there an optimal first-line CT and/or targeted therapy
regimen for patients with HER2-negative advanced
breast cancer?

A. What is the optimal timing, dose, schedule, and duration?
B. Is there evidence to prefer single-agent versus combina-

tion therapy?.
C. Should first-line treatment vary by hormone receptor sta-

tus, tumor subtypes (eg, luminal A v luminal B v triple
negative), or clinical characteristics of the patient or tumor
(eg, site[s] or extent of metastasis, prior treatment, perfor-
mance status, and presence or absence of symptoms or
immediately life-threatening disease)?

3. Is there an optimal second- or greater-line CT and/or tar-
geted therapy regimen?

A. What are the optimal timing, doses, schedules, and dura-
tions?

B. Is there evidence to prefer single-agent versus combina-
tion therapy?

C. Should treatment regimen vary by tumor subtypes or clin-
ical characteristics?

4. At what point should anticancer therapy be discontinued?
A. Is there evidence to prefer maintenance versus inter-

rupted therapy?
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METHODS

Panel Composition

The ASCO Clinical Practice Guidelines Committee convened an Expert
Panel with multidisciplinary representation in medical oncology, community
oncology, patient representation, and guideline methodology. The Expert
Panel members are listed in Appendix 1 (online only).

Guideline Development Process

The Expert Panel, who met via teleconference and corresponded
through e-mail, were asked to contribute to the development of the guideline,
provide critical review, interpret evidence, and finalize the guideline recom-
mendations in consideration of the evidence. Members of the Expert Panel are
responsible for drafting the penultimate version of the guideline, which is then
circulated for external review and submitted to Journal of Clinical Oncology
(JCO) for editorial review and publication. All ASCO guidelines are reviewed
and approved by the ASCO Clinical Practice Guideline Committee be-
fore publication.

Guideline Disclaimer

The Clinical Practice Guidelines and other guidance published herein are
provided by the American Society of Clinical Oncology, Inc. (ASCO) to assist
providers in clinical decision making. The information herein should not be
relied on as being complete or accurate, nor should it be considered as inclusive
of all proper treatments or methods of care or as a statement of the standard of
care. With the rapid development of scientific knowledge, new evidence may
emerge between the time information is developed and when it is published or
read. The information is not continually updated and may not reflect the most
recent evidence. The information addresses only the topics specifically identi-
fied therein and is not applicable to other interventions, diseases, or stages of
diseases. This information does not mandate any particular course of medical
care. Further, the information is not intended to substitute for the indepen-
dent professional judgment of the treating provider, as the information does
not account for individual variation among patients. Recommendations re-
flect high, moderate, or low confidence that the recommendation reflects the
net effect of a given course of action. The use of words like “must,” “must not,”
“should,” and “should not” indicates that a course of action is recommended
or not recommended for either most or many patients, but there is latitude for
the treating physician to select other courses of action in individual cases. In all
cases, the selected course of action should be considered by the treating pro-
vider in the context of treating the individual patient. Use of the information is
voluntary. ASCO provides this information on an “as is” basis and makes no
warranty, express or implied, regarding the information. ASCO specifically
disclaims any warranties of merchantability or fitness for a particular use or
purpose. ASCO assumes no responsibility for any injury or damage to persons
or property arising out of or related to any use of this information, or for any
errors or omissions.

Guideline and Conflict of Interest

The Expert Panel was assembled in accordance with ASCO’s Conflict of
Interest Management Procedures for Clinical Practice Guidelines (“Proce-
dures,” summarized at http://www.asco.org/rwc). Members of the Panel com-
pleted ASCO’s disclosure form, which requires disclosure of financial and
other interests that are relevant to the subject matter of the guideline, including
relationships with commercial entities that are reasonably likely to experience
direct regulatory or commercial impact as a result of promulgation of the
guideline. Categories for disclosure include employment relationships, con-
sulting arrangements, stock ownership, honoraria, research funding, and ex-
pert testimony. In accordance with the Procedures, the majority of the
members of the Panel did not disclose any such relationships.

Literature Review

ASCO guidelines are based on systematic reviews of the literature. A
protocol for each systematic review defines parameters for a targeted literature

search. Additional parameters include relevant study designs, literature
sources, types of reports, and prespecified inclusion and exclusion criteria for
identified literature. This guideline protocol was reviewed and approved by the
ASCO Clinical Practice Guidelines Committee’s Methodology Subcommittee

Literature Search Strategy

For this CPG, the recommendations were developed by an Expert Panel
with multidisciplinary representation using a systematic review (January 2009
through to May 2013 for first-line trials; January 1993 through to May 2013 for
second-line trials) of systematic reviews with or without meta-analysis, meta-
analyses, RCTs, and clinical experience.

Study Selection Criteria

Articles were selected for inclusion in the systematic review of the evi-
dence on the basis of the following criteria:

● Included women 18 years of age and older with HER2-negative (or
unknown) advanced breast cancer.

● Were fully published reports identified using the MEDLINE (OVID)
database or abstracts from specific conference proceedings (San An-
tonio Breast Cancer Symposium; 2011, 2012) and ASCO abstracts
(2012, 2013).

● Included a minimum of 25 patients per study arm.
● Were published in English.

RESULTS

A total of 78 studies met the eligibility criteria and form the evidentiary
basis for the guideline recommendations, comprising 20 systematic
reviews and/or meta-analyses11-30 (Table 1), 30 studies reporting on
first-line treatment options,31-60 and 286,31,39,61-85 reporting on second-
line or greater treatment options (Table 2). Two31,39 of the included
studies reported on both first- and second-line treatment and are
included in both sections.

Systematic Reviews and/or Meta-Analyses

Twenty11-30 systematic reviews (with or without meta-analysis)
and/or meta-analyses of various rigor and quality were obtained. As
none were deemed suitable as the basis for recommendations, a for-
mal assessment of quality was not performed. Table 1 provides a
summary of main findings. The key points relating to this CPG are
as follows:

● Over the past 30 years, OS has improved with the addition of
new drugs,22,23 although progression-free survival (PFS) and
TTP remain virtually unchanged.23

● Longer planned treatment durations have been associated
with significant increases in OS and PFS.18

● Combination therapy has demonstrated increases in treat-
ment response rates,15,16 but not in OS, compared with single-
agent regimens.

● High-dose CT regimens have demonstrated improvements in
event-free survival but no clear improvement in OS.24

● The addition of bevacizumab to CT has demonstrated im-
provements in objective response rate (ORR) and PFS17,26,28

but not in duration of response17,26,28 or OS. One study re-
ported no differences in AEs associated with the addition of
bevacizumab,26 whereas another reported increased rates
of hypertension.17

● Anthracyclines plus taxanes are no more effective than an-
thracyclines plus cyclophosphamides for any outcomes.29

● Capecitabinehasdemonstratedsuperiormediansurvivalcompared
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Table 1. Main Findings From Systematic Reviews and/or Meta-Analyses

Study Publication Type Evidence Base Main Findings

Petrelli et al, 2012
26

Meta-analysis Two studies including 1,003
patients,

● Addition of bevacizumab to CT regimens resulted in significant
increases in ORR and PFS.

● No differences detected in duration of responses.
● Addition of bevacizumab did not increase adverse events (in

particular febrile neutropenia).
● Bevacizumab should be investigated further in the second-line

setting.
O’Shaughnessy et al,

201225
Systematic review Seven prospective studies including

1,813 patients and four
retrospective studies including
1,087 patients

● First-line capecitabine monotherapy demonstrated superior
median survival compared with CMF combination therapy; all
other comparisons for efficacy were nonsignificant.

● Capecitabine monotherapy (1,000 mg/m2 twice daily, for 14 d
of a 21-d cycle) has proven efficacy in the first-line setting
with acceptable adverse effects (lower myelosuppression),
allowing for further cycles.

Mukonje et al, 2012 (ASCO
abstract)23

Systematic review 134 RCTs including 38,090 patients ● OS in patients with advanced breast cancer continues to
improve, and the authors speculate this has to do with more
tolerable combination regimens and an increase in the number
of cycles patients are offered.

● PFS and TTP have remained unchanged over the last 30 yr.
Blum et al, 2011 (SABC

abstract)14
Meta-analysis Two RCTs including 268 patients

(first line), and five RCTS
including 537 patients (second
line)

● Patients receiving capecitabine monotherapy for anthracycline
plus taxane pretreated advanced breast cancer demonstrated
superior ORR and OS in first-line compared with second-line
treatment.

Belfiglio et al, 201213 Meta-analysis Three RCTs including 1,313
patients

● Comparisons made between docetaxel monotherapy and
combinations including docetaxel detected superior TTP with
the combination arms, but no differences in ORR or OS.

● Combination docetaxel treatment was associated with higher
incidences of grade 3 diarrhea and stomatitis.

Xu et al, 201130 Meta-analysis Four RCTs including 2,343 patients ● Comparisons made between taxane monotherapy and
combinations including taxanes detected superior PFS and PR
with the combination arms, but no differences were detected
in 1-yr survival, clinical benefit rate, or CR.

● Monotherapy was associated with significantly lower
stomatitis and diarrhea.

Vriens et al, 2011 (SABCS
abstract)29

Meta-analysis Five RCTs in the metastatic setting
(of 10 RCTs total), No. of
patients NR.

● Pooling five RCTs that compared an anthracycline plus a
taxane with an anthracycline plus a cyclophosphamide
detected no difference in OS.

● No difference in efficacy was detected between taxanes and
cyclophosphamide.

Gennari et al, 201118 Systematic review
with meta-
analysis

11 RCTs including 2,269 patients ● Longer treatment durations were associated with significant
improvements in OS and PFS.

Cuppone et al, 201117 Meta-analysis Five RCTs including 3,841 patients ● Adding bevacizumab to first-line combination regimens
significantly improved PFS but at a cost of significantly higher
incidences of hypertension.

Aapro et al, 201111 Meta-analysis Two studies including 114 patients ● Weekly NAB-paclitaxel is superior to an every 3 weeks
schedule for ORR and PFS.

Valachis et al, 201028 Meta-analysis Five RCTs including 3,163 patients ● Adding bevacizumab to first-line combination regimens
significantly improved PFS and ORR

Mauri et al, 201021 Systematic review
with meta-
analysis

11 trials including 2,540 patients ● When comparing weekly paclitaxel with paclitaxel every 3
weeks, the following significant differences were detected:
● Weekly paclitaxel demonstrated superior OS
● Paclitaxel every 3 weeks demonstrated superior ORR
● No differences in PFS were detected

● When comparing weekly docetaxel with docetaxel every 3
weeks, no significant differences were detected between
ORR, PFS, or OS.

● Serious adverse events, neutropenia, neutropenic fever, and
peripheral neuropathy were significantly lower in weekly
taxanes schedules.

● The incidence of nail changes and epiphora were significantly
lower in the every 3 weeks docetaxel regimens.

Li et al, 201020 Systematic review Two RCTs including 1,953 patients ● For patients with metastatic or locally advanced breast cancer
who experienced disease progression while on or following an
anthracycline with a taxane treatment, ixabepilone plus
capecitabine demonstrated improvements in OS, TTP, and
ORR compared with capecitabine alone.

● Peripheral neuropathy, myalgia, and neutropenia were more
common with ixabepilone combination therapy.

(continued on following page)
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withcyclophosphamide-methotrexate-fluorouracil(CMF),withan
acceptable toxicity profile,25 and further benefits have been found
when combining capecitabine with bevacizumab.19

● Taxane combination regimens were superior to taxane mono-
therapy for TTP,13 PFS,30 and partial response30 rates but not
for OS. Furthermore, taxane monotherapy was associated
with significantly fewer AEs, especially grade 3 and higher
stomatitis and diarrhea.13,27,30

Overview

Thirty31-60 RCTs (both phase III and randomized phase II) reporting
on first-line treatment (covering the years 2009 through 2013) along
with 286,31,39,61-85 RCTs (both phase III and randomized phase II)
reporting on second-line treatment (covering the years 1993
through 2013) were identified in the literature search. As a result of
the lack of a standard first-line treatment for patients with ad-
vanced breast cancer, the trials compared various regimens and
reported on various primary outcomes related to efficacy, quality

of life, and AEs. Table 2 reports the efficacy outcomes, Table 3
reports Quality of Life outcomes, Table 4 reports on acute and
chronic adverse effects.

Study Characteristics

Details on the study characteristics of all 30 of the included first-line
trials,31-60 involving a total of 10,675 patients (minimum 7855; maxi-
mum: 1,23750) can be found in the Data Supplement. The majority of
the trials included patients with Eastern Cooperative Oncology Group
performance status (PS) 0 to 2 (or equivalent), although 11
trials31,32,34,40,45,48-51,54,55 only included patients with PS 0 to 1 (repre-
senting a healthier population), and two trials39,57 included patients
with PS 0 to 3 (representing a more at-risk population). Median ages
included in the trials ranged from a low of 51 years47 to a high of 74
years.55 While most of the trials that reported on menopausal status
reported proportions of premenopausal patients of approximately
20%, this ranged from a low of 11.8%44 to a high of 54.3%.35 Patients
reported as being either ER positive or PR positive ranged from a low

Table 1. Main Findings From Systematic Reviews and/or Meta-Analyses (continued)

Study Publication Type Evidence Base Main Findings

Butters et al, 2010
15

Systematic review 17 trials including 2,674 patients ● In comparisons between two-drug combinations and three or
more drug combinations, no differences were detected for OS
or TTP, although differences were detected in ORR.

● An increase in the number of drugs was associated with an
increase in the incidence of adverse effects.

Al-Batran et al, 201012 Systematic review
with meta-
analysis

Four RCTs including 274 patients ● Anthracycline rechallenge with pegylated liposomal
doxorubicin is effective in patients with metastatic breast
cancer who have a favorable performance status, regardless
of setting, resistance, cumulative dose, or time since prior
conventional anthracycline therapy as determined by
assessing CBR.

Nieto et al, 200924 Meta-analysis 15 RCTs including 6,102 patients ● Pooling detected an absolute 13% event-free survival benefit
in favor of high-dose CT at a median 6-yr follow-up.

● Pooling breast cancer–specific survival and OS did not detect
significant differences.

Jassem et al, 200919 Systematic review Five RCTs including 1,178 patients ● No RCT reported an OS difference between arms.
● Gemcitabine plus vinorelbine demonstrated superior PFS

compared with vinorelbine alone.
● Capecitabine plus bevacizumab demonstrated superior ORR

compared with capecitabine alone.
● Median OS for these patients typically remained � 16 mo.

Carrick et al, 2009
16

Systematic review 43 trial including 9,742 patients ● When comparing single-agent regimens with combination
regimens, significant differences were detected in favor of
combination regimens for OS, TTP, and ORR.

● Combination regimens were associated with increases in
adverse effects in white cell count, alopecia, nausea, and
vomiting.

Piccart-Gebhart et al, 200827 Systematic review
with meta-
analysis

11 RCTs including 3,953 patients Pooling trials comparing taxanes against combinations of taxanes
plus anthracyclines found:
● Single-agent taxane regimens were superior to single-agent

anthracycline regimens for OS and ORR, but demonstrated
inferior PFS.

● Combination regimens with taxanes demonstrated superior
ORR and PFS, but inferior OS.

Mauri et al, 2008
22

Systematic review
with meta-
analysis

370 trial including 54,189 patients ● Compared against older non-anthracycline regimens, newer
anthracycline regimens demonstrate 22%-33% improvements
in RRR.

● Other newer regimens (single-agent taxane, combinations of
anthracyclines with taxanes, taxanes with capecitabine or
gemcitabine, and molecular targeted agents) demonstrated
further benefits in RRR.

● The regimens had similar efficacy profiles (� 5% difference in
HR for RRR) as first- and subsequent-line therapies.

Abbreviations: CBR, clinical benefit rate; CMF, cyclophosphamide, methotrexate, fluorouracil; CR, complete response; CT, chemotherapy; HR, hazard ratio; NR, not
reported; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PR, partial response; RCT, randomized clinical trial; RRR, relative risk
reduction; SABCS, San Antonio Breast Cancer Symposium; TTP, time to progression.
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of 34%39 to a high of 88%,60 with one outlier reporting none.48

Because the focus of this guideline was on making recommendations
for HER2-negative patients, the reported proportions of these patients
approached 100%. None of the included studies reported on response
rates from any previous treatment.

Details of the study characteristics of all 28 of the included
second-line trials,6,31,39,61-85 including a total of 10,609 patients (min-
imum: 10478; maximum: 1,22183), can be found in the Data Supple-
ment. The majority of trials included patients with ECOG PS 0 to 2 (or
equivalent), although four trials31,80,82,84 only included patients with
ECOG PS 0 to 1 (representing a healthier population), and one trial39

included patients with ECOG PS 0 to 3 (representing a more at-risk
population). Median ages in the trials ranged from a low of 47
years69 to a high of 58.5 years,74 with the majority of trials reporting
median ages of approximately 55 years. Most of the trials reported
proportions of premenopausal patients of approximately 35%, but
this ranged from a low of 17.9%85 to a high of 50%.79 Patients
reported as being either ER positive or PR positive ranged from a
low of 22%79 to a high of 100%.31 Because the focus of this guide-
line was on making recommendations for HER2-negative patients,
the reported proportions of these patients approached 100%.
Three61,77,82 of the included studies reported on response rates for
previous treatments, with response ranging from a low of 45%82 to
a high of 70%.61

Study Quality

Study quality was formally assessed for all 3031-60 of the included
first-line trials and for all 286,31,39,61-85 of the included second-line
trials, with details available in the Data Supplement. Design aspects
related to the individual study quality were assessed by one reviewer
and included factors such as blinding, allocation concealment, pla-
cebo control, intention to treat, funding sources, and so on. The risk of
bias was assessed as low, intermediate, or high for most of the identi-
fied evidence. It was determined that this body of evidence represented
trials of acceptable quality, and no exclusions were made on the basis
of the assessment.

Efficacy Outcomes: First-Line Trials

Complete results for all outcomes of interest for all 3031-60 first-line
trials are reported in the Data Supplement, and significant results only
are reported in Table 2. For OS or median survival, five trials reported
significant differences (survival was a secondary outcome for all five
trials), with results presented according to the comparison be-
ing made.

Endocrine therapy versus CT:
● There were no trials in this category for any of the end points

we wished to study.
Single-agent versus single-agent, including dose and schedule:

● Gradishar et al, 201237 found NAB-paclitaxel 150 superior to
NAB-paclitaxel 300, NAB-paclitaxel 100, or docetaxel alone
(median survival, 33.8 months v 27.2, 22.2, and 26.6 months,
respectively; P � .05).
Single-agent versus combination regimens:

● Stockler et al, 201157 found capecitabine (given either inter-
mittent or continuous) superior to CMF (median survival, 22
months v 18 months, respectively; P � .05).
Combination versus combination regimens including dose

and schedule:

● Robert et al, 201151 found bevacizumab � paclitaxel superior
to sunitinib � paclitaxel for 8-month survival (87% v 79%,
respectively; P � .05).

● O’Shaughnessy et al, 201148 found gemcitabine � carboplatin �
iniparib superior to gemcitabine � carboplatin (median sur-
vival, 12.3 months v 7.7 months, respectively; P � .05).

● Miles et al, 201045 found docetaxel � bevacizumab 15
superior to docetaxel � bevacizumab 7.5 and docetaxel �
placebo for 1-year survival (84% v 81%, 76%, respectively;
P � .05).
For PFS, seven trials31,41,45,48,50-52 reported significant differences

(PFS was a primary outcome for all but the trial reported by
O’Shaughnessy et al48).

Combination versus combination regimens:
● Lam et al, 201341 found paclitaxel � bevacizumab � capecit-

abine3 bevacizumab � capecitabine superior to paclitaxel �
bevacizumab 3 capecitabine (11 months v 8.4 months, re-
spectively; P � .05).

● Baselga et al,31 2012 found capecitabine � sorafenib superior
to capecitabine � placebo (7.6 month v 4.1 months; P � .05).

● Rugo et al, 201252 found paclitaxel with or without bevaci-
zumab superior to ixabepilone with or without bevacizumab
(10.4 months v 7.6 months, respectively; P � .05).

● Robert et al, 201150 found capecitabine � bevacizumab supe-
rior to capecitabine � placebo (9.8 months v 6.2; P � .05) and
also found taxanes � anthracycline � bevacizumab superior
to taxanes � anthracycline � placebo (10.7 months v 8.3
months, respectively; P � .05).

● Robert et al, 201151 found paclitaxel � bevacizumab superior
to paclitaxel � sunitinib (9.2 months v 7.4 months, respec-
tively; P � .05).

● O’Shaughnessy et al, 201148 found gemcitabine � carboplatin �
iniparib superior to gemcitabine � carboplatin (5.9 months v 3.6
months, respectively; P � .05).

● Miles et al, 201045 found docetaxel � bevacizumab 15 supe-
rior to docetaxel � placebo alone (10.1 months v 8.2 months,
respectively; P � .05).
For overall response, three trials39,45,48 reported significant

differences (overall response was a secondary outcome for all
three trials).

Single-agent versus combination regimens:
● Katsumata et al, 200939 found docetaxel superior to doxoru-

bicin � cyclophosphamide (40% v 29%, respectively;
P � .05).
Combination versus combination regimens:

● O’Shaughnessy et al, 201148 found gemcitabine � carboplatin
� iniparib superior to gemcitabine � carboplatin (52% v
32%, respectively; P � .05).

● Miles et al, 201045 found docetaxel � bevacizumab 15 supe-
rior to docetaxel � placebo (64.1% v 46.4%, respectively;
P � .05).
None of the trials reported differences on clinical

benefit rates.

Efficacy Outcomes: Second-Line and Greater Trials

Complete results for all outcomes of interest for all 286,31,39,61-85

second-line trials are reported in the Data Supplement, and significant
results only are reported in Table 2.
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For overall or median survival, seven6,62,67,71,77,79,83 trials re-
ported significant differences (survival was a primary outcome for
two62,83 trials), with results presented according to the comparison
being made.

Single-agent versus single-agent:
● Jones et al, 199571 found vinorelbine superior to melphalan

for both median survival (35 weeks v 31 weeks, respectively;
P � .05) and 1-year survival (35.7% v 21.7%, respectively;
P � .05).
Single-agent versus combination regimens:

● Sparano et al, 201083 found ixabepilone � capecitabine supe-
rior to capecitabine alone for median survival (16.4 months v
15.6 months, respectively; P � .05).

● Albain et al, 200862 found gemcitabine � paclitaxel superior
to paclitaxel monotherapy in median survival (18.6 months v
15.8 months, respectively; P � .05).

● Reyno et al, 200479 found BMS-217380-01 � doxorubicin
superior to doxorubicin alone in median survival (23.6
months v 15.6 months, respectively; P � .05).

● O’Shaughnessy et al, 20026 found capecitabine � docetaxel
superior to docetaxel alone in 1-year survival (57% v 47%,
respectively; P � .05).

● Nabholtz et al, 199977 found docetaxel alone superior to mi-
tomycin � vinblastine for median survival (11.4 months v 8.7
months, respectively; P � .05).
Single-agent or combination regimen versus control, best supportive

care (BSC), or observation:
● Cortes et al, 201167 found eribulin monotherapy superior to

treatment of physician’s choice in both median survival (13.1
months v 10.6 months, respectively; P � .05) and OS (46% v
42%; P � .05).
For PFS, five trials6,61,63,83 reported significant differences (PFS

was a primary outcome for two31,83 trials).
Single-agent versus single-agent:

● Barrios et al, 201263 found capecitabine superior to sunitinib
for median PFS (4.2 months v 2.8 months, respectively;
P � .05).
Single-agent versus combination regimens:

● Sparano et al, 201083 found ixabepilone � capecitabine supe-
rior to capecitabine alone for median PFS (16.4 months v 15.6
months, respectively; P � .05).

● O’Shaughnessy et al, 20026 found capecitabine � docetaxel
superior to docetaxel alone in median PFS (6.1 months v 4.2
months, respectively; P � .05).
Single-agent or combination regimen versus control, BSC, or obser-

vation:
● Alba et al, 201061 found pegylated liposomal doxorubicin

superior to observation alone in TTP (8.4 months v 5.1
months, respectively; P � .05).
For ORR, six trials6,31,62,75,77,83 reported significant differences

(ORR was not a primary outcome for any of the trials).
Single-agent versus combination regimens:

● Sparano et al, 201083 found ixabepilone � capecitabine supe-
rior to capecitabine alone for ORR (43.3% v 28.8%, respec-
tively; P � .05).

● Albain et al, 200862 found gemcitabine � paclitaxel superior
to paclitaxel monotherapy for ORR (41.4% v 26.2%, respec-
tively; P � .05).

● Miller et al, 200575 found capecitabine � bevacizumab supe-
rior to capecitabine for ORR (19.8% v 9.1%, respectively;
P � .05).

● O’Shaughnessy et al, 20026 found capecitabine � docetaxel
superior to docetaxel alone for ORR (42% v 30%, respectively;
P � .05).

● Nabholtz et al, 199977 found docetaxel superior to mitomycin
� vinblastine for ORR (30% v 11.6%, respectively; P � .05).

QoL Outcomes: First-Line Trials

Table 3 details results for QoL outcomes for the eight34-36,39,42,47,58,59

trials that reported significant differences (full QoL outcomes ap-
pear in the Data Supplement). Results are presented according to
the comparison being made. Five trials34,36,47,58,59 reported signif-
icant differences.

Single-agent versus combination regimens:
● Cella et al, 201136 found paclitaxel � bevacizumab superior to

paclitaxel 90 at 17 and 33 weeks (both Ps � .05; Functional
Assessment of Cancer Therapy-Breast Cancer Subscale).
Combination versus combination regimens:

● Svensson et al, 201259 found that global health scores, as well
as physical functioning, role functioning, fatigue, pain, and
appetite loss improvements were associated with longer sur-
vival times, but not PFS (all Ps � .05; European Organisation
for Research and Treatment of Cancer-Quality of Life
Questionnaire-C30 [EORTC-QLQ-C30]).

● Nuzzo et al, 201147 found a once every 3 weeks regimen of
docetaxel � epirubicin or docetaxel � capecitabine superior
to a weekly regimen in both global scores and role functioning
(both P � .05; EORTC-QLQ-C30).

● Brufsky et al, 201134 found paclitaxel � bevacizumab superior
to paclitaxel � bevacizumab � gemcitabine for global health
scores, social and family well-being, and breast cancer addi-
tional concerns (all Ps � .05; Functional Assessment of Can-
cer Therapy -Breast).

● Svensson et al, 201058 found epirubicin � paclitaxel � cape-
citabine superior to epirubicin � paclitaxel at baseline and at
9 months, but found epirubicin � paclitaxel superior for role
functioning at 2 months but not at 9 months (all Ps � .05;
EORTC-QLQ-C30 and QLQ-BR23 [breast cancer specific]).

QoL Outcomes: Second-Line and Greater Trials

None of the second-line trials reported significant differences between
treatment arms (see Data Supplement for full results).

AEs: First-Line Treatment

Table 4 details acute and chronic AEs (grades 3-4) for the
2331-34,37-40,42-48,50-54,56,57,60 first-line trials that reported on them
(full results appear in Data Supplement). Results are presented ac-
cording to the comparison being made. Seven34,43,44,53,54,57,60 of these
trials reported significant differences:

Single-agent versus combination regimens:
● Stockler et al, 201157 found significantly higher neutropenia

with CMF compared with either the intermittent or concur-
rent capecitabine arm (26% v � 1% v � 1%, respectively; P �
.05), but capecitabine was associated with significantly higher
hand-foot syndrome (16% v 14% v 0%, respectively;
P � .05).
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Combination versus combination regimens including dose
and scheduling:

● Lueck et al, 201343 found significantly higher thrombocytope-
nia, diarrhea, and hand-foot syndrome on the capecitabine
containing arm (NR; P � .05).

● Seidman et al, 201253 found significantly higher fatigue asso-
ciated with nab-paclitaxel 260 mg/m2 � bevacizumab 10
mg/m2 every 3 weeks compared with either nab-paclitaxel 260
mg/m2 every 3 weeks � bevacizumab 15 mg/m2 every 3 weeks
or nab-paclitaxel 130 mg/m2 weekly � bevacizumab 10
mg/m2 every 2 weeks (57% v 39% v 39%, respectively;
P � .05).

● Seidman et al, 201154 found significantly higher neutropenia
(76.4% v 30.5%; P � .05), thrombocytopenia (8% v 0%; P �
.05), and fatigue (10.5% v 6.3%; P � .05) associated with
gemcitabine � docetaxel, but significantly higher nausea/
vomiting (8% v 3.4%; P � .05), mucositis (4.4% v 1.3%; P �
.05), and hand-foot syndrome (25.2% v 1.3%; P � .05) asso-
ciated with capecitabine � docetaxel.

● Brufsky et al, 201134 found significantly higher neutropenia
associated with paclitaxel � bevacizumab � gemcitabine
compared with paclitaxel � bevacizumab (48.4% v 25.5%,
respectively;
P � .05).

● Mavroudis et al, 201044 found significantly higher hand-foot
syndrome associated with docetaxel � capecitabine com-
pared with docetaxel � epirubicin (4% v 0%, respectively;
P � .05).
Single-agent or combination regimen versus control, BSC, or obser-

vation:
● Yardley et al, 201260 found significantly higher mucositis with

paclitaxel � bevacizumab � everolimus compared with pac-
litaxel � bevacizumab � placebo (13% v 0%, respectively;
P � .05).
In general, regimens that contained more drugs were associ-

ated with more frequent and more severe AEs compared with
regimens that contained fewer drugs, and regimens that contained
capecitabine were associated with more, and more severe, hand-
foot syndrome.

AEs: Second-Line and Greater Treatment

Table 4 details acute and chronic AEs (grade 3-4) for the 266,31-34,37-

40,42-49,51-54,56,57,60-64,66-81,83-85 second-line trials that reported on them
(full results appear in the Data Supplement). Results are presented
according to the comparison made, with only one of the trials73 re-
porting significant differences:

Combination versus combination regimens:
● Levy et al, 200573 found docetaxel � gemcitabine superior to

docetaxel � capecitabine for diarrhea (8% v 18%, respec-
tively; P � .05), mucositis (4% v 17%, respectively; P � .05),
and hand-foot syndrome (�1% v 26%, respectively; P � .05).
In general, similarly to the first-line setting, regimens that con-

tained more drugs were associated with more frequent and more
severe AEs compared with regimens that contained fewer drugs, and
regimens that contained capecitabine were associated with more, and
more severe, hand-foot syndrome.

Results Summary

Table 5 provides a summary of the results, identifying the superior and
inferior treatments for those trials that reported significant differ-
ences. These results are separated out by first-line treatment and
second-line or greater treatment, and also by the comparison being
made, either single-agent versus single agent, single-agent versus com-
bination regimens, combination versus another combination, or
single-agents or combinations versus BSC, observation alone, or an-
other control.

Literature Review and Analysis

Question 1.
What are the indications for CT versus endocrine therapy in ER-

positive first relapse metastatic breast cancer?
● Endocrine therapy, rather than CT, should be considered

standard first-line treatment for patients with advanced breast
cancer with ER/PR-positive disease. CT should be considered
first in patients with severe symptoms or immediately life-
threatening disease, for whom the likelihood of a CT response
is higher and the time involved in an initial trial of endocrine
therapy would be inappropriate.

Question 2.
Is there an optimal first-line CT and/or targeted therapy regimen for

patients with HER2-negative advanced breast cancer?
● There is no single optimal first-line CT, and current evidence

argues against the use of targeted therapy in combination
with, or instead of, CT (except when there is immediately
life-threatening disease).

A. What is the optimal timing, dose, schedule, and duration?
• Chemotherapy is generally best started once endocrine ther-

apy is no longer effective. Optimal duration is hard to quan-
tify; longer planned duration CT prolongs disease control
compared with shorter but has to be balanced against pro-
gressive toxicity.

B. Is there evidence to prefer single-agent versus combina-
tion therapy?

• Yes, single-agent treatment provides equivalent efficacy
with fewer AEs.

C. Should first-line treatment vary by hormone receptor status,
tumor subtypes (eg, luminal A v luminal B v triple negative)
or clinical characteristics of the patient or tumor(s)(eg, site[s]
or extent of metastasis, prior treatment, performance status,
and presence or absence of symptoms or immediately life-
threatening disease)?

• Tumor type should not be used to dictate choice of first-line
treatment. This should be based on efficacy, prior treat-
ment, risk of life-threatening disease, relative toxicities, per-
formance status, comorbid conditions, and patient choice.

Question 3.
Is there an optimal second- or greater-line CT and/or targeted

therapy regimen?
● There is no single optimal second-line CT, and current evi-

dence argues against the use of targeted therapy in combina-
tion with, or instead of, CT (except when there is immediately
life-threatening disease).

A. What are the optimal timing, doses, schedules, and durations?
● CT is generally best started once endocrine therapy is no

longer effective. Optimal duration is hard to quantify; longer
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Table 5. Trial Results Summary

Study Superior Inferior Outcome (P � .05)

First-Line Treatment

Single-Agent v Single-Agent
Gradishar et al, 201237 NAB-paclitaxel 150 NAB-paclitaxel 300, NAB-paclitaxel 100,

docetaxel alone
Median survival

Single-Agent v Combination Regimens
Stockler et al, 201157 Capecitabine (given either intermittently

or continuously)
CMF Median survival

Capecitabine (given either intermittently
or continuously)

CMF Neutropenia

CMF Capecitabine (given either intermittent or
continuous)

Hand-foot syndrome

Katsumata et al, 200939 Docetaxel Doxorubicin � cyclophosphamide ORR
Cella et al, 201136 Paclitaxel � bevacizumab Paclitaxel 90 QoL

Combination v Combination Regimens
Robert et al, 201151 Bevacizumab � paclitaxel Sunitinib � paclitaxel Survival (at 8 months), PFS
O’Shaughnessy et al,

201148
Gemcitabine � carboplatin � iniparib Gemcitabine � carboplatin Median survival, PFS, ORR

Miles et al, 201045 Docetaxel � bevacizumab 15 Docetaxel � bevacizumab 7.5 1-year survival
Docetaxel � placebo 1-year survival, PFS, ORR

Lam et al, 201341 Paclitaxel � bevacizumab �
capecitabine 3 bevacizumab �
capecitabine

Paclitaxel � bevacizumab 3 capecitabine PFS

Baselga et al, 201231 Capecitabine � sorafenib Capecitabine � placebo PFS
Rugo et al, 201252 Paclitaxel with or without bevacizumab Ixabepilone with or without bevacizumab PFS
Robert et al, 201150 Capecitabine � bevacizumab Capecitabine � PL PFS

Taxanes � anthracycline �
bevacizumab

Taxanes � anthracycline � PL PFS

Nuzzo et al, 201147 Docetaxel � epirubicin or docetaxel �
capecitabine every 3 weeks

Docetaxel � epirubicin or docetaxel �
capecitabine weekly

QoL

Brufsky et al, 201134 Paclitaxel � bevacizumab Paclitaxel � bevacizumab � gemcitabine QoL, AEs, neutropenia
Svensson et al, 201058 Epirubicin � paclitaxel � capecitabine Epirubicin � paclitaxel QoL, baseline, 9 months

Epirubicin � paclitaxel Epirubicin � paclitaxel � capecitabine Role functioning, 2 months
Lueck et al, 201343 Paclitaxel or docetaxel � bevacizumab Paclitaxel or docetaxel � bevacizumab �

capecitabine
AEs (thrombocytopenia, diarrhea,

hand-foot syndrome)
Seidman et al, 201253 NAB-paclitaxel 260 � bevacizumab 15 NAB-paclitaxel 260 � bevacizumab 10 AEs, fatigue

NAB-paclitaxel 130 � bevacizumab 10 NAB-paclitaxel 260 � bevacizumab 10 AEs, fatigue
Seidman et al, 201154 Capecitabine � docetaxel Gemcitabine � docetaxel AEs, neutropenia,

thrombocytopenia, fatigue
Gemcitabine � docetaxel Capecitabine�docetaxel AEs, nausea/vomiting, mucositis,

hand-foot syndrome
Mavroudis et al, 201044 Docetaxel � epirubicin Docetaxel � capecitabine AEs, hand-foot syndrome

Single-Agent or Combination Regimen v Control, BSC, or Observation
Yardley et al, 201260 Placebo Paclitaxel � bevacizumab � everolimus AEs, mucositis

Second-Line Treatment

Single-Agent v Single-Agent
Jones et al, 199571 Vinorelbine Melphalan Median survival 1-year survival
Barrios et al, 201263 Capecitabine Sunitinib Median PFS

Single-Agent v Combination Regimens
Sparano et al, 201083 Ixabepilone � capecitabine Capecitabine alone Median survival,median PFS,

ORR
Albain et al, 200862 Gemcitabine � paclitaxel Paclitaxel monotherapy Median survival, ORR
Reyno et al, 200479 BMS-217380-01 � doxorubicin Doxorubicin Median survival
Miller et al, 200575 Capecitabine � bevacizumab Capecitabine ORR
O’Shaughnessy et al, 20026 Capecitabine � docetaxel Docetaxel Median survival, median PFS,

ORR
Nabholtz et al, 199977 Docetaxel Mitomycin � vinblastine Median survival, ORR

Combination v Combination Regimens
Baselga et al, 201231 Capecitabine � placebo Capecitabine � sorafenib PFS
Levy et al, 200573 Docetaxel � gemcitabine Docetaxel � capecitabine AEs, diarrhea, mucositis, hand-

foot syndrome
Single-Agent or Combination Regimen v Control, BSC, or Observation

Cortes et al, 201167 Eribulin monotherapy Treatment of physician’s choice Median survival
Alba et al, 201061 Pegylated liposomal doxorubicin Observation alone TTP

Abbreviations: AE, adverse event; BSC, best supportive care; CMF, cyclophosphamide, methotrexate, fluorouracil; ORR, overall response rate; PFS, progression-
free survival; PL, placebo; QoL, quality of life; TTP, time to progression.
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planned duration CT prolongs disease control compared with
shorter but has to be balanced against progressive toxicity.

B. Is there evidence to prefer single agent Versus combina-
tion therapy?

• Yes, single-agent treatment provides equivalent efficacy
With fewer adverse effects.

C. Should treatment regimen vary by tumor subtypes or clini-
cal characteristics?

• Tumor type should not be used to dictate choice of first-line
treatment. This should be based on efficacy, prior treat-
ment, risk of life-threatening disease, relative toxicities, per-
formance status, comorbid conditions, and patient choice.

Question 4.
At what point should anticancer therapy be discontinued? Is there

evidence to prefer maintenance versus interrupted therapy?
● Later lines of CT should be based on response to prior lines,

performance status, the likelihood of further benefit balanced
against toxicity, and patient choice.

DISCUSSION

Although we found 79 studies that met the eligibility criteria for
evidence informing these guideline recommendations, including 20
systematic reviews or meta-analyses, there are some limitations clini-
cians should be made aware of. For one, the selection of questions
asked in these trials was arbitrary and not guided often enough by
clinical need. For example, we have drawn conclusions on important
questions including endocrine therapy versus CT as first-line treat-
ment for ER-positive disease, and single-agent versus combination
CT, but we feel that more randomized trial data on these key questions
would be valuable. Likewise, there is a need for further randomized
data that closely link efficacy with QoL. An important example is
duration of CT. A meta-analysis18 has indicated that there is indeed
a marginal improvement in OS and a substantial improvement in
PFS for longer versus shorter planned duration of CT, but the
challenge for the clinician, and indeed the patient, is the balance
between treatment-related toxicity and tumor-related symptom-
atology. In addition, an important trial that clinicians would be
aware of could not be included in the evidence review for this CPG
as it was published in abstract form outside of the literature search
dates (and has not yet been published in full). This was the negative
phase III trial reported by O’Shaughnessy et al,86 which was a
follow-up to the positive phase II trial by the same authors,48 which
was included in this CPG as it was available in fully published form.
Although the absence of this article does not affect our recommen-
dations at all, its exclusion must be noted.

We have made the recommendation that treatment selection
must involve not just efficacy data, but other factors including
toxicity of treatment, performance status, comorbid conditions,
and patient preference (eg, oral v intravenous CT, the risk of
alopecia, etc). This is based on our overall conclusion that it is
possible that there is an optimal schedule or duration of treatment
that we have failed to establish simply because the appropriate
trials have not been done. However, given the heterogeneity of
breast cancer, even when restricted to HER2-negative disease, it is
also possible that “one size will never fit all” and that there is no best
treatment for most patients.

Finally our recommendation that targeted therapy has not so
far been shown to enhance or replace CT in this large patient
subgroup is likely to be short lived. With the speed of current
developments in cancer genomics and the emergence of drugable
targets, we anticipate a major role for these new approaches sooner
rather than later.

RECOMMENDATIONS

The recommendations were developed on the basis of systematic
reviews of the scientific literature and expert panel consensus, using
the best available evidence and clinical experience as guides. The
recommendations are evidence based and informed by RCT data.
Summary descriptions of results are provided in the literature review
and analysis section. Ratings for the type of recommendation and
strength of the evidence are offered (see Methodology Supplement for
rating definitions).

The guideline recommendations were crafted, in part, by using
the Guidelines Into Decision Support (GLIDES) methodology and
accompanying BRIDGE-Wiz software87 (see Methodology Supple-
ment). A guideline implementability review was conducted to im-
prove clarity around recommended actions for clinical practice

SPECIAL COMMENTARY

The treatment of advanced breast cancer is an area of intense research,
and data are evolving quite rapidly, which means that any recommen-
dations are likely to change. While there have been improvements in
survival over time for women with advanced disease, including those
that are HER2 negative, more effective therapies are desperately
needed as too many women are still dying of this disease. Thus, clinical
trials are imperative as is attention to the palliation of symptoms, both
medical and psychosocial, throughout the course of a patient’s care to
prevent undue suffering. Trials are needed to address the following
gaps in knowledge:

1. Novel targeted therapies to enhance, or even to replace, CT
2. More intensive combination CT of oligometastases combined

where appropriate with other modality (eg, radiotherapy or
surgical excision v standard single agent)

PATIENT AND CLINICIAN COMMUNICATION

This section is based on patient and clinician experience and selected
literature, but was not part of the systematic review of the literature.
Although there are differences between issues facing patients with
different types of metastatic solid tumors, clinicians are encouraged to
refer to a similar discussion in ASCO’s 2009 stage IV non–small-cell
lung cancer guideline88 and to literature on risk communication for
patients with cancer.89 A patient who is newly diagnosed with meta-
static disease versus one for whom first- and/or second- or greater-line
treatment has failed to be effective is likely to face some different issues,
although clinical teams are encouraged to discuss the option of clinical
trials regardless. Clinicians should consider issues relevant to commu-
nicating with patients with metastatic breast cancer, including the
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importance of evidence-based treatment, referring patients to Cancer-
.net and psychosocial support, and introducing concepts of concur-
rent palliative and antitumor therapy.88,90-92

HEALTH DISPARITIES

Although ASCO clinical practice guidelines represent expert recom-
mendations on the best practices in disease management to provide
the highest level of cancer care, it is important to note that many
patients have limited access to medical care. Racial and ethnic dispar-
ities in health care contribute significantly to this problem in the
United States. Patients with cancer who are members of racial/ethnic
minorities suffer disproportionately from comorbid conditions, expe-
rience more substantial obstacles to receiving care, are more likely to
be uninsured, and are at greater risk of receiving care of poor quality
than other Americans.93-96 Many other patients lack access to care
because of their geographic location and distance from appropriate
treatment facilities. Awareness of these disparities in access to care
should be considered in the context of this CPG, and health care
providers should strive to deliver the highest level of cancer care to
these vulnerable populations.

MULTIPLE CHRONIC CONDITIONS

Creating evidence-based recommendations to inform treatment of
patients with additional chronic conditions, a situation in which the
patient may have two or more such conditions—referred to as multi-
ple chronic conditions (MCCs)—is challenging. Patients with MCCs
are a complex and heterogeneous population, making it difficult to
account for all of the possible permutations to develop specific
recommendations for care. In addition, the best available evidence
for treating index conditions, such as cancer, is often from clinical
trials whose study selection criteria may exclude these patients to
avoid potential interaction effects or confounding of results asso-
ciated with MCCs. As a result, the reliability of outcome data from
these studies may be limited, thereby creating constraints for ex-
pert groups to make recommendations for care in this heteroge-
neous patient population.

Because many patients for whom guideline recommendations
apply present with MCCs, any management plan needs to take into
account the complexity and uncertainty created by the presence of
MCCs, highlighting the importance of shared decision making
around guideline use and implementation. Therefore, in consider-
ation of recommended care for the target index condition, clinicians
should review all other chronic conditions present in the patient and
take those conditions into account when formulating the treatment
and follow-up plan.

In light of the above considerations, practice guidelines should
provide information on how to apply the recommendations for pa-
tients with MCCs, perhaps as a qualifying statement for recom-
mended care. This may mean that some or all of the recommended
care options are modified or not applied, as determined by best prac-
tice in consideration of any MCC.

For female patients with breast cancer who are under 65 years of
age, the 10 most common comorbid conditions are hypertension,
hyperlipidemia, depression, arthritis, anemia, diabetes, ischemic heart

disease, chronic obstructive pulmonary disease, chronic kidney dis-
ease, and heart failure. For female breast cancer patients who are over
65 years of age, the 10 most common comorbid conditions are hyper-
tension, hyperlipidemia, arthritis, anemia, ischemic heart disease, di-
abetes, cataracts, heart failure, depression, and chronic kidney disease.
Refer to the table in the Data Supplement for details on the number of
patients affected by these comorbid conditions and other supplemen-
tary information.

COST IMPLICATIONS

Although many of the currently used CT drugs in this setting are
off-patent, emerging targeted therapies will come with considerable
cost implications for both insurers and patients. As much of the
research in advanced breast cancer is focused on these novel targeted
agents, costs will continue to rise.

EXTERNAL REVIEW

The draft CPG was distributed to three clinicians who were not
members of the Expert Panel for review (see Acknowledgments).
Main comments included: inclusion of several trials that were
outside of the search dates for the systematic review, lack of avail-
ability of the targeted therapy agent in some areas, a request to
change the language around the likelihood of finding an optimal
therapy regimen that would address the needs of all patients, and
other changes of an editorial nature. All comments were consid-
ered by the Working Group, and changes were made to address all
the main comments.

GUIDELINE IMPLEMENTATION

ASCO guidelines are developed for implementation across health
settings. Barriers to implementation include the need to increase
awareness of the guideline recommendations among front-line prac-
titioners and cancer survivors, and to provide adequate services in the
face of limited resources. The guideline Bottom Line was designed to
facilitate implementation of recommendations. This guideline will be
distributed widely through the ASCO Practice Guideline Implemen-
tation Network. ASCO guidelines are posted on the ASCO Web site
and most often published in Journal of Clinical Oncology and Jour-
nal of Oncology Practice.

ASCO believes that cancer clinical trials are vital to inform
medical decisions and improve cancer care, and that all patients
should have the opportunity to participate.

ADDITIONAL RESOURCES

More information, including Data Supplement with additional evi-
dence tables, a Methodology Supplement with information about
evidence quality and strength of recommendations, slide sets, and
resources, is available at www.asco.org/guidelines/ABC_HER2-
negative_chemo. Patient information is available there and at www-
.cancer.net
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