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Background: Real-world analyses of treatments for patients with metastatic breast cancer are
limited. We evaluated the comparative effectiveness of nab-paclitaxel vs. paclitaxel in patients
with metastatic breast cancer using data from an electronic medical record database from com-
munity practices across the USA.

Methods: We performed a retrospective cohort study using fully de-identified data from an
independent US electronic medical record platform of patients with metastatic breast cancer
initiating single-agent nab-paclitaxel or paclitaxel as a first- or second-line treatment from
December 1, 2010 to October 6, 2014. The clinical efficacy objectives were time to treatment
discontinuation (TTD) and time to next treatment (TTNT). Subgroup analyses were performed
in patients with 2 types of metastatic breast cancer as follows: 1) hormone receptor-positive and
human epidermal growth factor receptor 2 negative, and 2) triple-negative disease.

Results: This analysis included 925 patients. Patients receiving nab-paclitaxel vs. paclitaxel
had significantly longer TTD (median 4.2 vs. 2.8 months, P<0.0001) and TTNT (median 6.0 vs.
4.2 months, P<0.0001); similar outcomes were observed for patients with hormone receptor-
positive/human epidermal growth factor receptor 2 negative disease. Compared with paclitaxel,
nab-paclitaxel was associated with significantly longer TTD in patients with triple-negative
disease. nab-Paclitaxel was associated with significantly less all-grade neuropathy, anemia, pain,
and diarrhea than paclitaxel. Antiemetic and antihistamine use were significantly less frequent
with nab-paclitaxel vs. paclitaxel, whereas use of granulocyte colony-stimulating factor, hydrat-
ing agents, and bone-directed therapy to decrease skeletal-related events were more frequent.
Conclusion: nab-Paclitaxel demonstrated improved clinical effectiveness compared with
paclitaxel when examining TTD and TTNT in patients with metastatic breast cancer in a real-
world setting.

Keywords: metastatic breast cancer, nab-paclitaxel, paclitaxel, hormone receptor positive,

triple negative

Introduction

Breast cancer is the second leading cause of cancer death in women in the USA.! Five-
year survival rate for breast cancer across all stages is 89%, whereas for patients with
metastatic disease, the rate is only 26%.%3 Breast cancer is a heterogeneous disease
that includes different subtypes, some more aggressive than others.* For example,
patients with hormone receptor-positive (HR+) metastatic breast cancer generally
have a better outcome than those with triple-negative disease. In addition, expanding
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treatment options have considerably improved outcomes
for patients with human epidermal growth factor receptor 2
positive (HER2+) metastatic breast cancer.’

Chemotherapy is recommended for patients with meta-
static breast cancer and is currently the only treatment option
for patients with triple-negative breast cancer.® Chemotherapy
may also be used for patients with HR+ disease who have
developed resistance to hormonal therapy, or when patients
are sufficiently symptomatic to warrant the use of chemo-
therapy.S Taxanes, such as paclitaxel and nab-paclitaxel, are a
commonly used class of chemotherapy for metastatic breast
cancer, including in the setting of recurrent disease after adju-
vant treatment.® Paclitaxel is solvent-based and formulated
in a mixture of polyoxyethylated castor oil (Kolliphor® EL,
formerly known as Cremophor® EL; BASF, Ludwigshafen,
Germany) and dehydrated alcohol, while nab-paclitaxel is an
albumin-bound nanoparticle formulation of paclitaxel and is
free of solvents.”® Both nab-paclitaxel and paclitaxel have
demonstrated antitumor activity in patients with metastatic
breast cancer, but differences in their efficacy and safety
profiles exist, as demonstrated in a head-to-head Phase III
trial.*%° nab-Paclitaxel was subsequently approved in the
USA for metastatic breast cancer treatment after failure of
combination chemotherapy for metastatic disease or relapse
within 6 months of adjuvant chemotherapy, which should
have included an anthracycline.’

Although there are limitations with observational research
and randomized controlled trials remain the gold standard
for drug approval, real-world data are useful for making

Diagnosis with metastatic breast cancer (n=14,343)

treatment decisions.'®!! To date, real-world comparative-
effectiveness data for early-line use of nab-paclitaxel vs.
paclitaxel in metastatic breast cancer are limited. This analy-
sis explored treatment patterns, outcomes, adverse events,
premedication, and supportive-care use of nab-paclitaxel vs.
paclitaxel in patients with metastatic breast cancer.

Methods

Data source

A retrospective analysis was performed using fully de-
identified data from the Navigating Cancer electronic medical
record (EMR) platform, an independently owned US database
providing services to several community-based oncologists.
This database collects and aggregates health record data from
different EMR systems, and then stores the data in a cloud-
based network. The data is available for a licensing fee. At the
time of analysis, which included the index period (December
1, 2010, to October 6, 2014) and follow-up period (through
April 6, 2015), the database use included ~1300 providers
in mostly oncology/hematology practices and represented
2,500,000 patients. Due to the data being fully de-identified,
institutional review board approval was not required.

Patients

Figure 1 summarizes key eligibility criteria. Patient data was
collected at the start of either first- or second-line nab-pacli-
taxel or paclitaxel therapy. This was considered the date the
patient was indexed into the study. Patients were excluded if
they received other chemotherapy agents in combination with

New diagnosis with metastatic breast cancer between December 1, 2010, and October 6, 2014 (n=8,564)

218 years of age (n=8,562)
Medication data available (n=6,838)

No participation in any interventional clinical trials (n=6,672)

Chemotherapy used between December 1, 2010, and April 6, 2015 (n=4,832)
nab-Paclitaxel/paclitaxel used after diagnosis (n=1,750)
nab-Paclitaxel/paclitaxel as first- or second-line therapy (n=1,536)

No combination with other chemotherapy (n=1,250)

nab-Paclitaxel/paclitaxel used as qw or g3w schedule (n=972)
nab-Paclitaxel/paclitaxel not used sequentially in first- and second-line therapy (n=958)
22 doses for every-q3w and 3 doses for weekly schedules (n=925)

nab-Paclitaxel (n=334)

HR+/HER2- (n=172)
Triple-negative (n=95)

Figure | Patient flow.

Paclitaxel (n=591)

HR+/HER2- (n=274)
Triple-negative (n=133)

Abbreviations: HER2, human epidermal growth factor receptor 2; HR, hormone receptor; qw, weekly; q3w, every 3 weeks.
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nab-paclitaxel or paclitaxel; however, patients who received
targeted agents in combination with bevacizumab, HER2-
targeted therapy, or hormone therapy could be included in
this analysis. First-line patients received either nab-paclitaxel
or paclitaxel after a diagnosis of metastatic breast cancer. For
second-line patients, acceptable first-line therapies included
chemotherapy (excluding taxanes), HER2-targeted therapy,
and/or hormone therapy, and second-line treatment with
either nab-paclitaxel or paclitaxel was required.

Endpoints

Clinical efficacy endpoints were time to treatment discon-
tinuation (TTD) and time to next treatment (TTNT). TTD
was defined as time between first and last dose +7 days for
a weekly (qw) cycle or +21 days for an every-3-week (q3w)
cycle. Treatment was considered a new treatment line if
there was a gap of 260 days between 2 administrations of
the same drug or if the patient started a new chemotherapy
drug. Patients were censored if they remained on treatment
during the last 30 days of available data in the database (data
cutoff: April 6, 2015). TTNT was defined as the period from
day 1 of index drug to day 1 of next treatment line. Subgroup
analyses of clinical efficacy endpoints included patients
with HR+/HER2— disease and those with triple-negative
disease. Safety and utilization endpoints included EMR-
documented adverse events (using International Classifica-
tions of Diseases [ICD]-9 codes and laboratory values) and
use of premedication (<48 h prior to administration of first
treatment) and supportive care (number of doses/patient/100
days and percentage of patients utilizing supportive care)
during treatment.

Statistical analysis

For baseline demographic characteristics, Student’s #-tests
and Wilcoxon rank-sum tests were used to compare dif-
ferences between treatments for continuous variables,
while y2-tests and Fisher’s exact tests were used for
categorical variables. Median TTD was calculated using
the Kaplan—Meier method. Multivariate analyses of TTD
were performed using the Cox proportional hazards model
adjusted for age, number of metastases, targeted-agent use,
adjuvant chemotherapy (<1 year prior to date of diagnosis
of metastatic breast cancer), HER2 status, triple-negative
status, and Charlson Comorbidity Index score without
age. TTNT was evaluated using the analysis of covariance
model with the same covariates as the Cox proportional
hazards model (log transformation used to normalize
data due to skewness). Doses of supportive care use were

compared using Poisson regression analysis adjusted for
the same covariates described above. Logistic regression
was used to assess the percentage of patients with adverse
events or on supportive care between treatments, with
the same adjusted covariates. The same outcomes were
analyzed in patients with HR+/HER2— or triple-negative
disease using the same statistical processes. For patients
with triple-negative disease, treatment effect on TTD was
also adjusted for secondary malignant neoplasms of bone
and bone marrow and adjuvant taxane use (<1 year prior
to date of diagnosis of metastatic breast cancer).

Results

Baseline characteristics

After eligibility criteria were applied, the analysis included
925 patients (nab-paclitaxel, n=334; paclitaxel, n=591;
Figure 1). Baseline characteristics were similar between
groups, with few exceptions (Table 1). More patients
received paclitaxel than nab-paclitaxel, and more were
treated qw than q3w. Additionally, a higher proportion
of patients in the nab-paclitaxel cohort received first-line
index treatment vs. those in the paclitaxel cohort overall. A
significantly higher percentage of patients in the nab-pacli-
taxel vs. the paclitaxel group had HER2— or triple-negative
disease. The paclitaxel group had a higher percentage of
patients with HER2+ disease than the nab-paclitaxel group.
Accordingly, a significantly higher percentage of patients
in the paclitaxel group received a HER2-targeted agent
than in the nab-paclitaxel group; however, bevacizumab
and hormone therapy use were similar. Compared with
the paclitaxel group, a significantly higher proportion of
patients in the nab-paclitaxel group had bone metastases.
The percentage of patients using adjuvant taxane treatment
within 1 year from the diagnosis of metastatic disease was
significantly higher in the nab-paclitaxel group than the
paclitaxel group.

TTD and TTNT

Median TTD was significantly longer in patients receiving
nab-paclitaxel vs. paclitaxel (4.2 vs. 2.8 months, P<0.0001)
and remained significant in the multivariate analysis, regard-
less of line of therapy (Figure 2A, Table 2). Median TTNT
was also significantly longer in patients receiving first- or
second-line nab-paclitaxel than those receiving paclitaxel
(Figures 2B, C, Table 2). For patients receiving second-line
therapy, treatment differences for TTNT did not remain
significant after adjusting for covariates.
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Median TTD:
nab-Paclitaxel: 4.2
Paclitaxel: 2.8
Unadjusted P-value: <0.0001
Adjusted P-value: <0.0001
HR (95% Cl): 0.64 (0.55-0.75)
+ censored
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Median TTD:
nab-Paclitaxel: 4.0
Paclitaxel: 3.1
Unadjusted P-value: 0.0201
Adjusted P-value: 0.0143
HR (95% CI): 0.78 (0.64-0.95)
+ censored

0.8
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Survival probability

0.2

0.0
10 15 20
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Median TTD:
nab-Paclitaxel: 4.5
Paclitaxel: 2.8
Unadjusted P-value: <0.0001
Adjusted P-value: <0.0001
HR (95% Cl): 0.51 (0.39-0.67)
+ censored

20

Duration of treatment (months)

Figure 2 TTD. (A) All patients. (B) First-line. (C) Second-line.
Abbreviation: TTD, time to treatment discontinuation.

TTD and TTNT in patients with HR+/HER2—
metastatic breast cancer

Overall, 446 of 925 patients (48%) had HR+/HER2— dis-
ease (nab-paclitaxel, n=172; paclitaxel, n=274). Baseline
characteristics were similar between treatment groups;
however, a higher percentage of patients received nab-
paclitaxel than paclitaxel (Table 1). Within each treatment
group, significantly more patients were treated qw vs. q3w.
The nab-paclitaxel vs. paclitaxel cohort had a significantly
higher percentage of bone and liver metastases. Patients
with HR+/HER2— disease receiving nab-paclitaxel vs.
paclitaxel had significantly longer median TTD and TTNT
(Table 2).

TTD and TTNT in patients with triple-negative
metastatic breast cancer

In total, 228 of 925 patients (25%) had triple-negative
disease (nab-paclitaxel, n=95; paclitaxel, n=133). Baseline
characteristics were similar between groups, with some
exceptions. A significant majority of these patients were
treated qw rather than q3w (Table 1). A significantly higher
proportion of patients in the nab-paclitaxel cohort received
index treatment as first-line therapy compared with those

in the paclitaxel cohort. Patients receiving nab-paclitaxel
vs. paclitaxel had significantly more bone metastases and
were significantly more likely to receive an adjuvant taxane
within the last year. Median TTD was significantly longer
for patients receiving nab-paclitaxel vs. paclitaxel as first-
or second-line treatment (Table 2), and median TTNT was
also longer with nab-paclitaxel vs. paclitaxel, although this
difference was not significant.

Adverse events, premedication, and

supportive care

Overall, nab-paclitaxel was associated with significantly
lower rates of any-grade anemia, diarrhea, pain, and neu-
ropathy than paclitaxel (Table 3); no significant treatment
differences were observed in the rates of neutropenia and
nausea/vomiting between the treatment groups. Fewer pre-
medication doses of antiemetics, antihistamines, and steroids
were administered with nab-paclitaxel than in the paclitaxel
group (Table 4). In the nab-paclitaxel group, fewer doses of
antiemetics and antihistamines but more doses of granulocyte
colony-stimulating factor (G-CSF) and bone-directed therapy
to decrease skeletal-related events were administered as sup-
portive care than in the paclitaxel group.
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Table 2 Time to treatment discontinuation and time to next
treatment in all patients and subgroups*®

nab- Paclitaxel P-value

Paclitaxel

n Median, n Median, Unadjusted Adjusted

months months

All patients
First- and second-line
TTD 334 42 591 28 <0.0001 <0.0001
TTNT 183 6.0 347 42 <0.0001 0.0015
First-line
TTD 225 40 289 3.1 0.0201 0.0143
TTNT 122 6.1 188 4.2 <0.0001 0.0015
Second-line
TTD 109 45 302 28 <0.0001 <0.0001
TTNT 6l 59 159 4.2 0.0144 0.2140
HR+/HER2-
First- and second-line
TTD 172 45 274 29 <0.0001 <0.0001
TTINT 94 69 160 5.3 0.0003 0.0002
First-line
TTD 100 4.7 135 35 0.0059 0.0042
TTINT 55 7.1 83 6.0 0.0029 0.0013
Second-line
TTD 72 45 139 28 <0.0001 0.0002
TTINT 39 6.1 77 53 0.0586 0.1070
Triple-negative
First- and second-line
TTD 95 33 133 2.8 0.0045 0.0036
TINT 44 6.2 50 54 0.5801 0.7323
First-line
TTD 77 33 62 30 0.3496 0.1508
TTNT 35 6.3 33 40 0.0675 0.2372
Second-line
TTD 18 4.1 71 2.8 0.0160 —
TTINT 9 6.1 17 9.6 0.1001 —

Notes: *For TTD, patients were censored if they remained on treatment for <30
days of data cutoff.TTNT was examined only for patients who started a subsequent
line of therapy.

Abbreviations: TTD, time to treatment discontinuation; TTNT, time to next
treatment.

Discussion

In this real-world analysis of patients with metastatic breast
cancer, median TTD and TTNT were significantly longer
with nab-paclitaxel than paclitaxel, regardless of treatment
line. Of note, 13% of patients treated with nab-paclitaxel and

Table 3 Any-grade adverse events in all patients®

7% of those treated with paclitaxel received a taxane in the
12 months prior to their metastatic breast cancer diagnosis
and were retreated with a taxane after metastatic diagnosis.
It is possible that some of these patients received nab-pacli-
taxel or paclitaxel as second-line therapy and had received
another type of chemotherapy as their first-line treatment for
metastatic breast cancer. Subgroup analyses demonstrated
significantly longer TTD with nab-paclitaxel in patients with
HR+/HER2- or triple-negative disease than with paclitaxel;
TTNT was significantly longer with nab-paclitaxel than
paclitaxel in patients with the HR+/HER2— disease. In the
overall population, nab-paclitaxel was associated with less
neuropathy, anemia, pain, and diarrhea than paclitaxel. Fewer
premedication doses of antiemetics, antihistamines, and
steroids were required in the nab-paclitaxel cohort than in the
paclitaxel cohort. Compared with paclitaxel, nab-paclitaxel
also required fewer doses of antiemetics or antihistamines,
but more G-CSF and bone-directed therapy to decrease
skeletal-related events as supportive care.

In some analyses, TTNT has been used as a proxy for
time to progression (TTP), as one might deduce that a patient
has started a new therapy because they progressed on their
prior therapy.'>!* In a randomized, prospective Phase 111 trial
of patients with metastatic breast cancer, patients receiving
nab-paclitaxel vs. paclitaxel had a longer TTP (median,
5.3 vs. 3.9 months; P=0.006).° In this analysis, TTNT was
also significantly longer with nab-paclitaxel than paclitaxel
(median, 6.0 vs. 4.2 months; unadjusted P<0.0001; adjusted
P=0.0015). This concordance between the clinical trial and
the real-world analysis confirms the clinical benefit of nab-
paclitaxel compared with paclitaxel in patients with meta-
static breast cancer. However, clinical studies and real-world
analyses should not be directly compared due to differences
in their populations and lack of randomization in the latter.
In this study, only patients receiving a subsequent treat-
ment line were included in the TTNT analysis, which may
help in explaining the slightly longer TTNT observed here
compared with the TTP in the Phase III study.” Additionally,
56% of patients in this study received either nab-paclitaxel

Adverse event, n (%)

nab-Paclitaxel (n=334) Paclitaxel (n=591) Unadjusted P-value

Odds ratio (95% ClI) Adjusted P-value

Anemia 84 (25.1) 195 (33.0)
Neutropenia 57 (17.1) 79 (13.4)
Nausea and vomiting 34 (10.2) 43 (7.3)
Pain 7(2.1) 50 (8.5)
Neuropathy 9 (27) 49 (8.3)
Diarrhea 6(1.8) 32 (54)
Thrombocytopenia 19 (5.7) 23 (3.9)

0.0125 1.44 (1.04-2.00) 0.0286
0.1271 0.41 (0.25-0.68) 0.0005
0.1246 0.77 (0.47-1.28) 0.3137
0.0001 4.84 (2.14-10.99) 0.0002
0.0007 3.36 (1.61-7.01) 0.0013
0.0077 3.02 (1.22-7.47) 0.0165
0.2074 0.53 (0.27-1.07) 0.0774

Notes: *Reported if 25% of patients in either treatment group experienced an adverse event.
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Table 4 Premedication and supportive care in all patients

All patients nab-Paclitaxel Paclitaxel Unadjusted Adjusted nab-Paclitaxel Paclitaxel Unadjusted
(n=334) (n=591) P-value P-value (n=334) (n=591) P-value
Doses/person/100 days Patients, %

Premedication

Antianxiety/antiemetic 0.0 0.0 0.0652 0.0408 1.8 32 0.2013

Antiemetics 0.5 0.7 <0.0001 <0.0001 73.1 76.8 0.2012

Antihistamine® 0.0 0.9 <0.0001 <0.0001 6.0 97.6 <0.0001

Steroids 0.5 0.9 <0.0001 <0.0001 69.2 98.3 <0.0001

Supportive care

Antiemetics 6.3 7.9 <0.0001 <0.0001 76.6 799 0.2509

Bone-directed therapy to decrease 2.0 1.5 <0.0001 <0.0001 62.0 37.6 <0.0001

skeletal-related events

G-CSF I.4 0.6 <0.0001 <0.0001 314 1.2 <0.0001

Hydration 43 35 <0.0001 <0.0001 54.5 48.6 0.0832

Antihistamine® 0.4 10.0 <0.0001 <0.0001 7.5 97.1 <0.0001

Notes: *Antihistamine treatments included diphenhydramine and epinephrine.
Abbreviations: G-CSF, granulocyte colony-stimulating factor.

or paclitaxel as first-line therapy, including 67% of the nab-
paclitaxel group, while only 14% of patients in the Phase I1I
study received these agents as first-line therapy.

In the aforementioned Phase III trial, significantly less
treatment-related grade 4 neutropenia but more treatment-
related grade 3 sensory neuropathy and all-grade nausea and
diarrhea were observed with nab-paclitaxel than with pacli-
taxel.’ In this real-world analysis of patients with metastatic
breast cancer, nab-paclitaxel was associated with less any-
grade neuropathy, anemia, pain, and diarrhea than paclitaxel,
and no significant treatment difference in any-grade neutro-
penia was observed. These differences in the safety profiles
between the 2 studies may be partly attributable to differences
in the nab-paclitaxel schedule used (q3w in the Phase III
trial vs. qw in 89% of patients in this study).” Additionally,
adverse event reporting was limited in the EMR database to
ICD-9 codes and laboratory values only and could have been
underreported. Antihistamine use, both as supportive care and
premedication, was higher with paclitaxel than nab-paclitaxel,
however, this is likely due to their common co-administration
with paclitaxel to prevent hypersensitivity reactions.'* Bone-
directed therapy to decrease skeletal-related events was used
more frequently in patients receiving nab-paclitaxel compared
with paclitaxel, though significantly more patients receiving
nab-paclitaxel had bone metastases.

In patients with hormone-resistant/refractory HR+/
HER?2- or triple-negative disease, chemotherapy is a standard
treatment option. nab-Paclitaxel has shown clinical activity
in HER2— and triple-negative metastatic breast cancer.!>!¢
In this analysis, patients with HR+/HER2— subtype receiv-
ing nab-paclitaxel instead of paclitaxel had a longer TTD

and TTNT, while patients with triple-negative subtype who
received nab-paclitaxel instead of paclitaxel had significantly
improved TTD. TTNT was longer in patients with triple-
negative metastatic breast cancer receiving second-line pacli-
taxel instead of nab-paclitaxel; however, this trend should be
analyzed cautiously given the small size of the triple-negative
subgroup. Additionally, because a limited number of patients
received second-line nab-paclitaxel, particularly patients with
triple-negative disease, the observed numerical difference
between first- and second-line TTD may be an overestimation.

This being a real-world analysis, there are several limita-
tions to this study.'' This retrospective analysis using EMR
data included some differences in baseline characteristics
between groups; however, we adjusted for these differences
with multivariate or logistic regression analyses. The EMR
database lacked information on the actual dose administered
due to missing body surface area data; therefore, the influ-
ence of dose intensity, delays, and modifications could not
be evaluated. Additionally, because information on response
and/or progression was unavailable from the EMR database,
we could not calculate objective response rates and TTP for
comparison with the Phase III study. Finally, adverse events
and supportive care use were restricted to those reported in
the EMR system via ICD-9 codes, laboratory values, and the
medication field, which limit collection of adverse events by
grade and may result in underreporting.

Conclusion

This analysis confirms the improved clinical benefit of nab-
paclitaxel compared with paclitaxel in a real-world setting
and supports the Phase III trial results.’ Patients receiving
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nab-paclitaxel had a significantly longer TTD and TTNT
compared with patients receiving paclitaxel. The clinical
benefit of nab-paclitaxel was also confirmed in patients with
HR+/HER2- and triple-negative subtypes. Additionally, nab-
paclitaxel was associated with fewer adverse events and doses
of premedication and supportive care. This real-world study
supports nab-paclitaxel as a preferred treatment option for
patients with metastatic breast cancer.
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