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A B S T R A C T

Purpose
We sought to determine whether the combination of ixabepilone plus capecitabine improved
overall survival (OS) compared with capecitabine alone in patients with metastatic breast cancer
(MBC) previously treated with anthracyclines and taxanes.

Patients and Methods
A total of 1,221 patients with MBC previously treated with anthracycline and taxanes were
randomly assigned to ixabepilone (40 mg/m2 intravenously on day 1) plus capecitabine (2,000
mg/m2 orally on days 1 through 14) or capecitabine alone (2,500 mg/m2 on the same schedule)
given every 21 days. The trial was powered to detect a 20% reduction in the hazard ratio (HR)
for death.

Results
There was no significant difference in OS between the combination and capecitabine mono-
therapy arm, the primary end point (median, 16.4 v 15.6 months; HR � 0.9; 95% CI, 078 to 1.03;
P � .1162). The arms were well balanced with the exception of a higher prevalence of impaired
performance status (Karnofsky performance status 70% to 80%) in the combination arm (32% v
25%). In a secondary Cox regression analysis adjusted for performance status and other
prognostic factors, OS was improved for the combination (HR � 0.85; 95% CI, 0.75 to 0.98;
P � .0231). In 79% of patients with measurable disease, the combination significantly improved
progression-free survival (PFS; median, 6.2 v 4.2 months; HR � 0.79; P � .0005) and response rate
(43% v 29%; P � .0001). Grade 3 to 4 neuropathy occurred in 24% treated with the combination,
but was reversible.
Conclusion
This study confirmed a previous trial demonstrating improved PFS and response for the
ixabepilone-capecitabine combination compared with capecitabine alone, although this did not result in
improved survival.

J Clin Oncol 28:3256-3263. © 2010 by American Society of Clinical Oncology

INTRODUCTION

Metastatic breast cancer (MBC) remains an incur-
able disease causing more than 40,000 deaths in the
United States annually, although disease-associated
symptoms may be palliated and survival prolonged
by cytotoxic chemotherapy, including the anthracy-
clines and taxanes.1 However, development of pri-
mary and acquired resistance to taxanes limits the
use of such agents in subsequent therapies. Until
recently, capecitabine was the only approved treat-
ment option for such patients.2,3

The epothilones and their analogs are a new
class of microtubule-stabilizing anticancer drugs
that are active against multidrug-resistant cell lines
and tumors.4 Although they stabilize microtubules
in a manner similar to taxanes, they are structurally
different and bind to microtubulin in a distinct
manner that confers sensitivity in taxane-resistant
human tumor models.5,6 Ixabepilone is a semisyn-
thetic analog of epothilone B demonstrating par-
ticularly high antimicrotubule activity and low
susceptibility to drug resistance mechanisms, such
as overexpression of class III isoform of �-tubulin
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and efflux transporters (such as, multidrug-resistance protein-1,
breast cancer resistance protein, and P-glycoprotein).7

Ixabepilone has shown notable efficacy as monotherapy in sev-
eral phase II trials in patients with locally advanced breast cancer and
MBC.8-10 On the basis of preclinical data demonstrating synergy be-
tween ixabepilone and capecitabine,11 a dose-finding phase I/II study
showed safety and efficacy in anthracycline- and taxane-pretreated
MBC.12 In a prior phase III trial (CA163-046, the A/T resistant study)
comparing ixabepilone-capecitabine combination with capecitabine
alone in patients with anthracycline- and taxane-resistant disease,
progression-free survival (PFS; the primary end point for the study)
was significantly improved and objective response rate doubled com-
pared with capecitabine monotherapy.13,14

In this report, we describe the results of a second randomized,
phase III study (the A/T pretreated study) comparing the ixabepilone-
capecitabine combination with capecitabine alone in women with
MBC. It was performed concurrently with the previous study and
included patients with both nonmeasurable and measurable disease
who were anthracycline and taxane pretreated but were not required
to meet the specific chemotherapy resistance criteria used in the A/T
resistant study. The primary objective of the study was to assess
whether the combination improved survival compared with capecit-
abine monotherapy.

PATIENTS AND METHODS

Patients

Eligible women with measurable or nonmeasurable, metastatic or locally
advanced disease, Karnofsky performance status (PS) score between 70% and
100%, and life expectancy � 12 weeks were required to receive prior treatment
with both an anthracycline-containing (doxorubicin or epirubicin) and a
taxane-containing (paclitaxel or docetaxel) regimen. Patients were required to
receive two or fewer prior chemotherapy regimens, including those adminis-
tered in the neoadjuvant/adjuvant setting. For details of the eligibility criteria,
study design, and dose reduction, please refer to the online-only Appendix.

Study Design

In this multinational, randomized, open-label, phase III study, patients
were randomly assigned in a 1:1 ratio to receive ixabepilone plus capecitabine
or capecitabine alone. The primary end point was an intent-to-treat analysis of
overall survival (OS). Secondary end points included PFS (defined as the time
from random assignment to disease progression or death) within patients with
measurable disease, objective response rate (ORR) by Response Evaluation
Criteria in Solid Tumors (RECIST),15 time to response and response duration
within response-evaluable patients, safety measures, and patient-reported out-
comes. Response and progression were determined by the local investigator
and were not confirmed by any independent review.

Patients received ixabepilone 40 mg/m2 as a 3-hour intravenous infusion
on day 1 of a 21-day cycle, plus oral capecitabine 1,000 mg/m2, administered
twice each day on days 1 through 14 of a 21-day cycle, or capecitabine alone,
1,250 mg/m2 twice each day on days 1 through 14 of a 21-day cycle.13 Treat-
ment was continued until disease progression or unacceptable toxicity. All
patients who received study drug were evaluated for safety. Adverse events
were assessed according to Common Terminology Criteria of Adverse Events
version 3.0.

Statistical Analysis

At least 846 events (deaths) were required to ensure the two-sided,
� � 0.05 level, log-rank test to have 90% power to show statistically significant
difference in OS between treatment groups with the hazard ratio (HR) of 0.8.
Survival was estimated using Kaplan-Meier methods for the median and 95%
CI; comparison of OS between the two arms was made using two-sided

log-rank test stratified by the following factors used in randomization: taxane
resistance, measurable disease, prior chemotherapy for metastatic disease, and
anthracycline resistance. Survival HR (two-sided 95% CI) was computed
using unadjusted and adjusted Cox proportional hazards model for group
comparisons. Prespecified covariates (eg, age, PS, number of organ sites, vis-
ceral disease and estrogen receptor status, hepatic function, time from diagno-
sis) were used to investigate the association of the potential prognostic factors
with OS and to adjust the treatment comparison for these factors.

Analyses of PFS and ORR were restricted to stratum of patients with
measurable disease and response-evaluable patients, respectively, using two-
sided .05 level tests. With an estimated 1,200 randomly assigned patients, the
subset of patients with nonmeasurable disease was limited to a maximum of
450 to ensure inclusion of at least 750 patients with measurable disease. There
was 90% power to detect differences in PFS when the true HR was 0.77 and
95% power to detect differences in response rate when the true ORR was 32%
versus 20%. Similar analysis as in OS was conducted for PFS. The primary
analysis of response rate was a stratified Cochran-Mantel-Haenszel test, with
an associated odds ratio and 95% CI to compare the response rates be-
tween arms.

RESULTS

Patients

A total of 1,221 patients with metastatic or locally advanced
breast cancer were randomly assigned to receive either ixabepilone
plus capecitabine (n � 609) or capecitabine alone (n � 612) at 199
sites across 29 countries from November 2003 to August 2006. A total
of 1,198 patients were treated: 595 with the combination and 603 with
capecitabine alone (Fig 1 CONSORT diagram).

The majority of demographic characteristics were balanced be-
tween groups (Table 1), except for an imbalance in PS: the proportion
of patients with an impaired PS (Karnofsky PS, 70% to 80%) was
slightly higher in the combination group (32%) than in the capecitab-
ine group (25%).

Exposure

Patients in the combination group received a median of six cycles
(range, one to 44 cycles); 89% received � 70% of the intended dose of
ixabepilone, and 62% received � 70% of the intended dose of cape-
citabine. Patients in the capecitabine group received a median of five
cycles (range, one to 50 cycles); 80% of patients received � 70% of the
intended dose of capecitabine.

In the combination group, 64% of patients had at least one dose
reduction: both drugs in 34%, ixabepilone alone in 14%, and capecit-
abine alone in 15% of patients. In the capecitabine arm, 43% of
patients received a reduced dose. Forty-five percent of patients in the
combination group and 65% in the capecitabine group discontinued
because of disease progression; 30% of the patients receiving the com-
bination discontinued because of study drug toxicity as compared
with 11% in the capecitabine arm; 26% discontinued one or both
drugs because of peripheral neuropathy.

Efficacy

Overall survival: primary end point. At the time of the analysis,
there were 430 deaths (71%) in the combination group and 450 deaths
(74%) in the capecitabine group. There was no significant difference
in OS, the primary study end point, between the combination arm and
capecitabine monotherapy arm (median 16.4 v 15.6 months; HR � 0.9;
95% CI, 078 to 1.03; P � .1162; Table 2, Fig 2A). As seen from the
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baseline patient characteristics (Table 1), a higher proportion of pa-
tients had impaired PS (Karnofsky 70% to 80%) in the combination
group compared with the group receiving capecitabine alone (32% v
25%). Impaired PS was an indicator of poor prognosis regardless of
treatment received; median survival was 13 months for PS 70% to
80% compared with 18 months for PS 90% to 100%. A secondary
analysis adjusting OS for prespecified baseline covariates (includ-
ing PS) showed improvement in OS for the combination arm
(HR � 0.85; 95% CI, 0.75 to 0.98; P � .0231; Table 2). Exploratory
analyses of OS unadjusted for multiple comparisons were also
conducted across predefined subgroups. Among all the subgroups
tested, it was worth noting that in symptomatic patients with a PS
of 70% to 80%, median OS was 14.0 months for the combination
and 11.3 months for capecitabine monotherapy (HR � 0.76; 95%
CI, 0.60 to 0.96; Fig 2B).

Approximately 80% of patients in each treatment group received
subsequent therapy (chemotherapy, hormonal/immuno/biologic or
radiotherapy) after termination of protocol therapy; 65% in the com-
bination group received subsequent chemotherapy compared with
71% in the capecitabine-alone group. This imbalance was primarily
reflected by a higher rate of subsequent taxane use (16% v 24%) in the
capecitabine monotherapy arm, specifically in subsequent paclitaxel
use (10% v 17%).

PFS. In the 79% of patients with measurable disease, ixabepi-
lone plus capecitabine was superior to capecitabine for the secondary
end point of PFS. Median PFS was prolonged to 6.24 months (95% CI,
5.59 to 6.97) for ixabepilone plus capecitabine compared with 4.4
months (95% CI, 4.14 to 5.42) for capecitabine (HR � 0.79; 95% CI,
0.69 to 0.90; P � .0005; Table 2; Fig 3A).

Similar to OS, exploratory analyses on PFS were conducted
across predefined subsets. These analyses indicated that benefit for the
ixabepilone combination was maintained across various subgroups,
with the exception of black patients; no conclusion can be drawn in
this subset because of the small sample size (n � 40) and wide CI for
the HR estimate (Fig 3B). In particular, PFS benefit was observed in
patients with triple-negative tumors (HR � 0.64, 95% CI, 0.48 to 0.84;
impaired PS: HR � 0.74, 95% CI, 0.58 to 0.95) and patients rapidly
experiencing relapse within 12 months after adjuvant/neoadjuvant
anthracycline and taxane treatment who received the combination as
first-line therapy for metastatic disease (HR � 0.64; 95% CI, 0.47 to
0.87; Appendix Table A1, online only).

ORR. In response-evaluable patients, ixabepilone plus capecit-
abine was also superior to capecitabine in the analysis of ORR (43%
[95% CI, 39% to 48%] v 29% [95% CI, 25% to 33%]; P � .0001; Table
2). Duration of response was similar in both groups (6.1 v 6.3
months); time to response was also identical (6.6 weeks in both).
Predefined subset analysis for response rate showed consistent benefit
favoring the combination group (data not shown).

Safety

Incidences of treatment-related adverse events in this study were
similar to the previously published report of this combination; the
toxicity profile of the combination reflecting that of the individual
agents.2,13,16 In the combination group, treatment-related adverse
events were primarily mild to moderate (grade 1 to 2) in severity; the
most frequently reported grade 3 to 4 nonhematologic adverse events
were peripheral sensory neuropathy, hand-foot syndrome, fatigue,
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Measurable disease
Not response evaluable
Safety: 
Treated patients

(n = 480) 
(n = 147) 

(n = 595*)

Lost to follow-up (n = 1) 

Discontinued treatment  
Disease progression
Study drug toxicity
Subject request
Investigator request
Death

(n = 270) 
(n = 179) 
(n = 55) 
(n = 50) 
(n = 8) 
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capecitabine (n = 609) 
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Never treated

(n = 597) 
(n = 12) 
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Follow-Up 
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1:1
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alone (n = 612) 

Received
Never treated

(n = 601) 
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(n = 66) 
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Fig 1. CONSORT flowchart
for CA163-048.
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diarrhea, myalgia, arthralgia, and stomatitis (Table 3). The most fre-
quent grade 3 to 4 adverse events in the capecitabine group were
hand-foot syndrome, diarrhea, and stomatitis. There were fewer
deaths on-study in the combination group than in the capecitabine
group (3% v 7%); the incidence of death attributed to study drug
toxicity was low and similar between the treatment groups (four
deaths [0.7%] v two deaths [0.3%], respectively). In the combination
group, these deaths were attributed to sepsis. Myelosuppression was
common in patients treated with the combination and consisted pri-
marily of leukopenia and neutropenia, with a low incidence of febrile

neutropenia (7%; Table 3). Though not specified in the protocol,
growth factor support (filgrastim) was administered to 18% of pa-
tients in the combination group and 3% of patients in the capecitabine
group. To assess the impact of dose reductions on efficacy, a retrospec-
tive analysis for PFS and OS was conducted. Patients treated with
combination therapy were analyzed for early dose reductions (dose
reduction within first four courses) versus none or late dose reduc-
tions (dose reduction after four courses or no dose reduction). The

Table 1. Baseline Patient Demographics and Disease Characteristics

Characteristic

Ixabepilone
Plus

Capecitabine
(n � 609)

Capecitabine
(n � 612)

No. % No. %

Age, years
Median 53 53
Range 23-78 24-81

Measurable disease stratum 480 480
Karnofsky performance status, %

70-80 195 32 156 25
90-100 406 67 453 74
� 70 2 0.3 2 0.3
Not reported 6 1 1 0.2

Hormone receptor status
ER positive 341 56 330 54
ER negative 226 37 250 41
HER2 positive 85 14 100 16
HER2 negative 396 65 396 65
ER-negative, PR-negative,

HER2-negative 122 20 134 22
Site of visceral disease

Liver 273 45 276 45
Lung 221 36 217 35

Extent of disease (No. of disease sites)
� 2 422 70 427 70
� 2 184 30 185 30

Prior regimens in the metastatic setting
� 3 2 0.3 3 0.5
2 112 18 107 17
1 371 61 388 63
0 124 20 114 19

Prior chemotherapy and hormonal
therapy

Anthracycline
Resistant� 164 27 149 24
Received minimum cumulative dose 337 55 352 57

Taxanes
Resistance� 299 49 286 48
Progressive disease as best
response to prior taxane (metastatic
setting) 101 17 105 17

Trastuzumab 48 8 48 8
Hormonal therapy 384 63 382 62

NOTE. Percentages may not add up to 100% due to rounding and/or
unknown data for some patients.

Abbreviations: ER, estrogen receptor; PR, progesterone receptor; HER2, human
epidermal growth factor receptor 2.

�Resistance � progression during treatment with or within 3 months of
last dose (metastatic) or recurrence within 6 months of last dose
(neoadjuvant/adjuvant).

Table 2. Summary of Efficacy End Points of Ixabepilone Plus
Capecitabine Combination

Efficacy End Point

Ixabepilone
Plus

Capecitabine Capecitabine

Overall survival (randomized patients)
No. of patients 609 612
OS, months

Median 16.4 15.6
95% CI 14.9 to 17.9 13.9 to 17.0

No. of events 430 450
Hazard ratio 0.90
95% CI 0.78 to 1.03
Stratified log-rank P .1162
OS Adjusted Cox regression 0.85�

95% CI 0.75 to 0.98
P .0231

PFS (measurable disease patients)
No. of patients 480 480
PFS

Median, months 6.2 4.4
95% CI 5.59 to 6.77 4.14 to 5.42

Hazard ratio 0.79
95% CI 0.69 to 0.90
Stratified log-rank P .0005

ORR (response-evaluable patients)
No. of patients 462 462
Objective response rate, % 43.3 28.8
95% CI 38.7 to 47.9 24.7 to 33.2
Odds ratio 1.89
95% CI 1.44 to 2.50
Cochran-Mantel-Haenszel P � .0001

Complete response
No. 16 11
% 3 2

Partial response
No. 184 122
% 40 26

Progressive disease
No. 57 111
% 12 24

Not determined
No. 35 36
% 8 8

Stable disease
No. 170 182
% 37 39

Month 6 stable disease rate 15 15
95% CI 11.8 to 18.5 11.4 to 18.0

Abbreviations: OS, overall survival; PFS, progression-free survival; ORR,
objective response rate.

�Adjusted for age, Karnofsky performance status, number of organ sites,
estrogen receptor status, hepatic impairment, time from diagnosis, and
visceral disease, which were all prespecified in the study protocol.
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results indicated that the efficacy (both PFS and OS) were similar in
both these groups.

Peripheral neuropathy was common, primarily sensory, grade 1
to 2, cumulative, and generally reversible (Table 3). Sixty-six percent
of patients in the combination group had treatment-related peripheral
neuropathy (24% with grade 3 to 4); 65% had sensory neuropathy
(22% grade 3 and 1% grade 4), and 9% had motor neuropathy (4%
with grade 3). Patients who discontinued treatment received a signif-
icant course of treatment before discontinuation (median of six cy-
cles). Neuropathy was managed by dose reduction and delay. Patients
with persistent grade 2 to 3 neuropathy (162; 27%) were eligible for
dose reduction; of these, 71% had dose reduction and received a
median of three additional cycles (range, one to 32 cycles), and 75%
had improvement or no worsening of their neuropathy. Of the 140
patients with treatment-related grade 3 to 4 peripheral neuropathy,
120 (86%) had resolution to grade 1 or baseline during the follow-up
period in a median time of 6.2 weeks from the onset of the severe
neuropathy (Fig 4). The median time to improvement of grade 3 or
worse treatment-related neuropathy by at least 1 grade was 4.5 weeks.

DISCUSSION

Anthracyclines and taxanes are the standard of care in the treat-
ment of breast cancer, both in locally advanced and in the meta-
static setting. Unfortunately, patients who develop progressive
disease during or after anthracycline and taxane therapy have
limited approved treatment options. Until recently, capecitabine
was the only agent approved for patients with MBC resistant to
anthracyclines and taxanes.2,3,17,18

In the previously reported phase III study, the A/T resistant
study, the combination of ixabepilone plus capecitabine was com-
pared with capecitabine alone in 752 women with MBC resistant to
an anthracycline and a taxane.13,14 Anthracycline and taxane resis-
tance was defined as tumor progression during treatment or within
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Fig 2. (A) Overall survival (OS) Kaplan-Meier curves. OS distribution for the
treatment arms receiving ixabepilone combination (I � C) versus capecitabine
alone (C) are shown. (B) OS hazard ratio (HR) and 95% CI for subset analyses.
HRs less than 1 favor combination therapy. KPS, Karnofsky performance status;
Mod, moderate; Sev, severe; chemo, chemotherapy; HER2, human epidermal
growth factor receptor 2; ER, estrogen receptor; PR, progesterone receptor.
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Fig 3. (A) Investigator review of the progression-free survival (PFS) Kaplan-
Meier curves. PFS distribution for patients with measurable disease receiving
ixabepilone combination (I � C) versus capecitabine alone (C) are shown. (B) PFS
hazard ratio (HR) and 95% CI for subset analyses. HRs less than 1 favor
combination therapy. KPS, Karnofsky performance status; Mod, moderate; Sev,
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2; ER, estrogen receptor; PR, progesterone receptor.
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3 months of last dose in the metastatic setting or recurrence within
6 months in the neoadjuvant or adjuvant setting.13 Ixabepilone
plus capecitabine demonstrated significantly improved PFS (me-
dian, 5.8 v 4.2 months; HR � 0.75; P � .0003) and ORR (35% v
14%; P � .0001) compared with capecitabine alone.13,14 An im-
provement in OS was not observed.19

In contrast to the A/T resistant study, the A/T pretreated study,
which is the subject of this report, was a substantially larger trial
(N�1,221), allowed patients with nonmeasurable disease (21% of the
population), required prior anthracycline and taxane pretreatment
but not resistance (74% not resistant to anthracycline and 52% not
resistant to taxane), included patients receiving first-line chemother-
apy for metastatic disease with early recurrence (20% of population),
did not require central radiographic response confirmation, and was
adequately powered to detect an improvement in OS. The A/T pre-
treated study confirmed the findings observed in the A/T resistant
study; the combination was associated with significantly improved
PFS (median, 6.2 v 4.2 months; HR�0.79; P� .0005) and ORR (43% v
29%; P � .0001). PFS benefit was also observed for the combination in
patients with triple-negative disease, impaired PS, and those receiving
first-line therapy for metastatic disease. However, the trial failed to
meet its primary end point of improved OS for the combination. An
imbalance in patients with impaired PS in the combination arm
(32% v 25%) may have contributed to the failure to observe a differ-
ence; a secondary prespecified analysis adjusting OS for baseline co-
variates including PS showed improvement in survival for the
combination (HR � 0.85; P � .0231).

These results from both trials are similar to numerous previous
trials demonstrating improved PFS and ORR with combination cyto-
toxic therapy compared with single-agent therapy. The availability of

Table 3. Most Common Treatment-Related Adverse Events and Hematologic Abnormalities

Adverse Event�

Ixabepilone Plus Capecitabine (n � 595)
Capecitabine (n � 603)

Grade 1 Grade 2 Grade 3 Grade 4
Any

Grade Grade 1 Grade 2 Grade 3 Grade 4 Any Grade

No. % No. % No. % No. % No. % No. % No. % No. % No. % No. %

Nonhematologic abnormality
Peripheral neuropathy 98 17 151 25 140 24 4 0.7 393 66 103 17 14 2.3 7 1.2 0 0 124 21
Peripheral sensory neuropathy† 97 16 154 26 130 22 4 0.7 385 65 101 17 14 2.3 5 0.8 0 0 120 20
Peripheral motor neuropathy 16 3 15 3 22 4 0 0 53 9 6 1 2 0.3 2 0.3 0 0 10 2
Hand-foot syndrome 122 21 136 23 125 21 NA 383 64 123 20 168 28 121 20 NA 412 68
Nausea 156 26 117 20 29 5 0 0 302 51 148 25 61 10 10 2 1 0.2 220 37
Diarrhea 129 22 83 14 41 7 1 0.2 254 43 111 18 66 11 52 9 3 0.5 232 39
Fatigue 94 16 85 14 64 11 5 0.8 248 42 72 12 45 8 17 3 1 0.2 135 22
Vomiting 104 18 93 16 36 6 0 0 233 39 90 15 39 7 12 2 0 0 141 23
Alopecia 69 12 174 29 NA NA 243 41 11 2 1 0.2 NA NA 12 2
Nail disorder 98 17 67 11 23 4 0 0 188 32 54 9 16 3 0 0 0 0 70 12
Anorexia 99 17 55 9 6 1 0 0 160 27 18 3 3 0.5 0 0 81 13
Myalgia 49 8 62 10 26 4 1 0.2 138 23 6 1 5 0.8 0 0 0 0 11 2
Stomatitis 62 10 48 8 12 2 0 0 122 21 32 5 31 5 3 0.5 3 0.5 69 11
Constipation 77 13 31 5 1 0.2 1 0.2 110 19 26 4 4 0.7 0 0 1 0.2 31 5
Asthenia 30 5 48 8 37 6 0 0 115 19 23 4 24 4 7 1 1 0.2 55 9
Arthralgia 38 6 37 6 17 3 0 0 92 16 4 0.7 1 0.2 1 0.2 0 0 6 1
Mucositis 47 8 23 4 10 2 0 0 80 13 36 6 11 2 5 0.8 1 0.2 53 9

Hematologic abnormality‡
Leukopenia 59 10 136 23 285 48 87 15 567 96 201 34 98 16 32 5 11 2 342 57
Neutropenia 36 6 76 13 202 34 229 39 543 92 118 20 113 19 33 6 16 3 280 47
Anemia 266 45 230 39 25 4 6 1 527 89 274 46 111 19 19 3 4 0.7 408 68
Thrombocytopenia 261 44 49 8 25 4 12 2 347 59 157 26 15 3 11 2 5 0.8 188 32
Febrile neutropenia 0 0 1 0.2 29 5 12 2 42 7 0 0 0 0 2 0.3 2 0.3 4 0.7

�By patients’ worse Common Terminology Criteria of Adverse Events version 3, except hand-foot syndrome, which was graded using Roche criteria.
†Included the MedDRA version 9.1 terms of burning sensation, dysesthesia, hyperesthesia, hypoesthesia, neuralgia, neuritis, neuropathy, neuropathy peripheral,

neurotoxicity, painful response to normal stimuli, paresthesia, pallanesthesia, peripheral sensory neuropathy, polyneuropathy, and polyneuropathy toxic.
‡For ixabepilone plus capecitabine, denominators for the individual tests were different: for leukopenia and anemia, n � 591, for neutropenia and

thrombocytopenia, n � 590. For capecitabine alone, n � 597.
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Fig 4. Time to resolution of grade 3 to 4 ixabepilone-related peripheral
neuropathy to baseline or grade 1. Resolution was defined as return of symp-
toms to baseline or grade 1. Analysis included 120 ixabepilone-treated patients
with peripheral neuropathy that occurred within 30 days of the last dose of
ixabepilone and had a median resolution time of 6.2 weeks.
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other treatment options that exhibit modest efficacy when adminis-
tered sequentially probably contributes to the consistent failure to
show improved survival.20-26 In this trial, although patients treated
with capecitabine monotherapy did not cross over to receive ixa-
bepilone, more patients in this group subsequently received tax-
anes (24% v 16%).

Although combination chemotherapy may be an appropriate
choice for some patients with HER2-normal disease, many clinicians
prefer single-agent cytotoxic therapy given sequentially (or single
cytotoxic agents in combination with biologic agents such as bev-
acizumab), a preference that is consistent with current practice guide-
lines.20 Ixabepilone has demonstrated single-agent activity in patients
with anthracycline-, taxane-, and capecitabine-resistant disease and is
also approved in the United States for this indication,8 making this an
appropriate choice for those patients. For patients who had less exten-
sive chemotherapy but have advanced disease that is adversely impact-
ing their performance status, combination cytotoxic therapy may also
be an appropriate choice. For example, in both trials, in a subgroup of
patients with impaired performance status (Karnofsky PS 70% to
80%), the combination of ixabepilone with capecitabine was associ-
ated with observed benefit in response, PFS, and OS in prespecified
analyses, without a higher risk of toxicity.27 This analysis suggests a
potential benefit in selecting combination therapy for patients who are
more symptomatic because of tumor burden, which is common clin-
ical practice, although additional studies are required for confirma-
tion. Clinical trials are now ongoing to evaluate other ixabepilone
schedules and combinations that may further improve its therapeu-
tic index.

The safety profile of the combination of ixabepilone with cape-
citabine was manageable with appropriate dose modification; toxicity
associated with the combination was greater than with capecitabine
alone, but was consistent with those of the individual agents. The
addition of ixabepilone to capecitabine therapy did not increase the
frequency of severe capecitabine-related toxicities (hand-foot syn-
drome and diarrhea). In contrast to the A/T resistant study, in these
less heavily pretreated patients, incidence of death due to study drug
toxicity was low and similar between the treatment groups. As re-
ported before, neuropathy was primarily sensory, cumulative, and
reversible (effectively managed by dose reduction or delay, enabling a
sufficient number of cycles to be administered to attain the observed
levels of efficacy). For patients experiencing grade 3 to 4 peripheral
neuropathy, median time to onset was four cycles. Grade 3 to 4
neuropathy improved by one or more Common Toxicity Criteria
grade within a median of 4 weeks from onset, or resolved to baseline or
grade 1 within a median of 6 weeks, after dose reduction.

In conclusion, the results of this trial provide additional evidence
that the ixabepilone-capecitabine combination is more effective in
prolonging PFS and improving response than capecitabine mono-
therapy in patients with anthracycline- and taxane-pretreated MBC,
although it is associated with more toxicity and does not prolong
survival. Clinicians and patients must consider both the potential
benefits and risks when choosing a therapeutic option. The results of
this trial confirm that the combination is an appropriate choice for
those in whom a more effective treatment option than capecitabine
monotherapy is indicated.
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