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Receptor–Positive, Human Epidermal
Growth Factor Receptor 2–Negative
Metastatic Breast Cancer That Progressed
on Prior Endocrine Therapy—Safety and
Efficacy in Asian Patients
See accompanying editorial on page 281

abstract

Purpose To assess efficacy and safety of palbociclib plus fulvestrant in Asians with endocrine
therapy–resistant metastatic breast cancer.

Patients and Methods The Palbociclib Ongoing Trials in the Management of Breast Cancer 3 (PALOMA-3)
trial, a double-blind phase III study, included 521 patients with hormone receptor–positive/human epi-
dermal growth factor receptor 2–negativemetastatic breast cancerwith disease progression on endocrine
therapy. Patient-reported outcomes (PROs) were assessed on study treatment and at the end of treatment.

Results This preplanned subgroup analysis of the PALOMA-3 study included premenopausal and post-
menopausal Asians taking palbociclib plus fulvestrant (n = 71) or placebo plus fulvestrant (n = 31).
Palbociclib plus fulvestrant improved progression-free survival (PFS) compared with fulvestrant alone.
Median PFSwas not reachedwith palbociclib plus fulvestrant (95%CI, 9.2months to not reached) but was
5.8monthswith placebo plus fulvestrant (95%CI, 3.5 to 9.2months; hazard ratio, 0.485; 95%CI, 0.270 to
0.869; P = .0065). The most common all-cause grade 3 or 4 adverse events in the palbociclib arm were
neutropenia (92%) and leukopenia (29%); febrile neutropenia occurred in 4.1% of patients. Within-
patient mean trough concentration comparisons across subgroups indicated similar palbociclib exposure
between Asians and non-Asians. Global quality of life was maintained; no statistically significant changes
from baseline were observed for patient-reported outcome scores with palbociclib plus fulvestrant.

ConclusionThis is the first report, to our knowledge, showing that palbociclib plus fulvestrant improvesPFS
in asian patients. Palbociclib plus fulvestrant was well tolerated in this study.

J Glob Oncol 3. © 2017 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Breast cancer mortality rates in North American
and Asian countries are comparable, with one
study noting that approximately 50% to 75% of
Asian women have hormone receptor (HR) –

positive/human epidermal growth factor receptor
2 (HER2) –negative breast cancer.1,2 Themedian
ageofAsiansat the timeofbreast cancerdiagnosis

(45 to 50 years) is lower than that of Western
patients (55 to 60 years), including those in the
United States.3,4 Thus, the rate of premeno-
pausal women with breast cancer is higher in
Asian populations compared with non-Asian
populations.5,6 Cancer therapy effectiveness
can also vary between Asians and non-Asians,
and Asians may have a different adverse event
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(AE) experience versus women from other regions
as a result of various reasons such as pharmaco-
genomics and differences in the metabolism of a
specific drug.7

In patients with HR-positive/HER2-negative met-
astatic breast cancer (MBC), endocrine therapy is
the mainstay of treatment8; however, major chal-
lenges exist when treating patients who have de-
veloped resistance to endocrine therapy with
tamoxifen or aromatase inhibitors.9,10 Thus, treat-
ments that can overcome endocrine therapy re-
sistance and improve outcomes are essential.

Palbociclib, an oral small-molecule inhibitor of
cyclin-dependent kinases 4 and 6 (CDK4/6), pre-
vents DNA synthesis by blocking the progression
of the cell cycle from the G1 to the S phase.11,12

The Palbociclib Ongoing Trials in the Manage-
ment of Breast Cancer 3 (PALOMA-3) study in-
cluded women with HR-positive/HER2-negative
advanced breast cancer whose cancer had re-
lapsedor progressedduringor afterprior endocrine
therapy.13,14 In the endocrine-resistant setting,
palbociclib plus fulvestrant demonstrated im-
proved efficacy versus fulvestrant plus placebo
(median progression-free survival [PFS], 9.5 v
4.6months, respectively; hazard ratio [HR], 0.46;
95% CI, 0.36 to 0.59; P, .001).13 This subgroup
analysis evaluates the efficacy and safety of pal-
bociclib plus fulvestrant versus placebo plus ful-
vestrant in Asians and non-Asians enrolled onto
PALOMA-3, a placebo-controlled clinical study.

PATIENTS AND METHODS

Patients and Study Design

PALOMA-3, an international, multicenter, ran-
domized, double-blind, placebo-controlled,
parallel-group, phase III clinical trial, included
womenwithHR-positive/HER2-negative advanced
breast cancer whose cancer had relapsed or pro-
gressed (on the basis of histologic or cytologic
confirmation of recurrent local or distant disease
progression) during or within 12 months of com-
pleting adjuvant endocrine therapy or while on or
within 1 month from prior endocrine therapy for
advancedbreast cancerorMBC.13,14Oneprevious
line of chemotherapy for advanced or metastatic
disease was allowed. Asian patients in this analysis
were defined as all patients who self-identified
their race as Asian to investigators from the fol-
lowing options provided on the case report form:
white, black, Asian, or other. Asian patients were
included from eight study sites in Japan (n = 35),
five sites in Korea (n = 43), and two sites in Taiwan
(n = 4); 23 other Asian patients also were included
in this analysis.

Patients were randomly assigned 2:1 to receive
palbociclib plus fulvestrant or placebo plus fulves-
trant. Patients receivedplacebo or palbociclib 125
mg/d orally for 3 weeks followed by 1 week off;
fulvestrant 500mgwas administered intramuscu-
larly on days 1 and 15 of cycle 1 and then every
28days (67days) thereafter starting fromday1of
cycle 1.13,14 In premenopausal patients, any
luteinizing hormone–releasing hormone (LHRH)
agonist was administered starting at least 4 weeks
before study therapy initiation. Patients who did
not receive goserelin as their LHRH agonist before
study entry were switched to goserelin from the
time of random assignment through the entire
study treatment period. The primary objective
was investigator-assessed PFS; secondary objec-
tives included clinical benefit response (CBR),
objective response rate (ORR), survival probabil-
ities, safety and tolerability, and patient-reported
outcomes (PROs). In April 2015, the independent
datamonitoring committee reviewed the results of
the study and concluded that its primary objective
had been met as the study crossed the prespeci-
fied Haybittle-Peto efficacy stopping boundary
(a = .00135).13 The updated results of the overall
population have been previously published, and
thesedata (cutoff date:March16, 2015)were also
used in this present analysis.13

An institutional review board/independent ethics
committee approved the protocol; the study
was conducted in accordance with the Declara-
tion of Helsinki. All patients provided written in-
formed consent before any study procedures
were started. Additional patient eligibility criteria
and study design details have been described
previously.13,14

Assessments

PFS was defined as the time from the date of
random assignment to the date of first documen-
tation of objective progression of disease or death
as a result of any cause in the absence of docu-
mented progression of disease, whichever oc-
curred first. CBR was defined as the overall rate
of complete response, partial response, or stable
disease > 24 weeks according to the Response
Evaluation Criteria in Solid Tumors (RECIST) ver-
sion 1.1. Objective response was defined as the
overall complete response or partial response
according to RECIST version 1.1. Using x-ray,
computed tomography, or magnetic resonance
imaging, tumor assessments were performed at
baseline and every 8 weeks for the first year and
then every 12weeks. The type, incidence, severity,
and seriousness of AEs and the relationship of AEs

290 Volume 3, Issue 4, August 2017 jgo.org JGO – Journal of Global Oncology

http://jgo.org


to studymedicationswere recorded.Severity of AEs
was graded on the basis of the National Cancer
Institute Common Terminology Criteria for Adverse
Events version 4.0. A serious AE was defined as an
AE that results in death, is life threatening, requires
inpatient hospitalization or prolongation of existing
hospitalization, results in persistent or significant
disabilityor incapacity,or results incongenitalanom-
aly or birth defect. An AE could additionally be
considered serious by the investigator if it jeop-
ardized the patient or required intervention to
prevent one of the other AE outcomes.

In addition, pharmacokinetic (PK) data and PROs
were assessed by race. Trough PK samples for
determination of palbociclib plasma concentra-
tions were collected from all randomly assigned
patients on day 15 of cycles 1 and 2. PROs were
assessed using the European Organisation for
Research and Treatment of Cancer Quality of Life
Questionnaire C30, a 30-item questionnaire
that includes functional scales, symptom scales,
and a global health status/quality-of-life (QOL)
scale.15,16 For functional and global QOL scales,
higher scores represent a better level of function-
ing. For symptom-oriented scales, a higher score
representsmore severe symptoms.PROquestion-
naires were completed before dose on day 1 of
cycles 1 to 4, then on day 1 of every other sub-
sequent cycle starting with cycle 6, and finally, at
the end of treatment. For PK assessments, a post
hoc analysis was used for the comparison of racial
subgroups.

Statistical Analyses

Study assessments of efficacy, safety, and PROs
were prespecified; efficacy subgroup analyses by
various baseline variables, including race, were
preplanned in the protocol and statistical analysis
plan. Statistical analyses by race were conducted
for exploratory purposes. Demographic and base-
line disease characteristics were summarized by
treatment arm in a frequency table for Asians and
non-Asians. Quantitative baseline variables, in-
cludingage,weight, andheight,were summarized
using descriptive statistics (ie,median and range).
Quantitative baseline variables were compared
between the two treatment arms using a Wilcoxon
two-sample test without adjusting for multiplicity.
Efficacy analyseswereperformedusing the intent-
to-treat principle. Kaplan-Meier estimates of me-
dian PFS and the respective 95% CIs were pro-
vided for both treatment groups. PFS data
between the treatment groups were compared
using a log-rank test. HR was estimated from
the Cox proportional hazards regression model.

The odds ratio estimator and the exact test were
used to compare the rates of binary efficacy end
points. AEs were summarized using descriptive
statistics in Asians who took one or more doses of
study treatment. The within-patient averages of
the palbociclib steady-state trough PK samples
were summarized and compared across sub-
groups. PRO analyses were based on the PRO-
evaluable population (ie, patients in the intent-to-
treat population with a baseline assessment and
one or more postbaseline assessments before the
end of study treatment). Completion rates were
summarized by cycle. Repeated-measures mixed-
effects analyses were performed to compare on-
treatment overall scores and changes from base-
line between treatment groups while controlling
for baseline.

RESULTS

Patients

From October 7, 2013, to August 6, 2014, 105
Asians were enrolled onto the study (74 and 31
patients in the palbociclib and placebo arms, re-
spectively; Fig 1). Demographic and baseline dis-
ease characteristics were generally similar
between Asians and non-Asians except for age,
weight, and percentage of premenopausal or peri-
menopausal patients. Asians, comparedwithnon-
Asians, were generally younger (mean age, 53.7 v
57.7 years, respectively; P = .0013) and weighed
less (mean, 56.7 v74.6 kg, respectively;P, .001;
Table 1). The percentage of premenopausal or
perimenopausal women at baseline was higher in
Asians (42%) compared with non-Asians (15%).
Among Asians, demographic and baseline dis-
ease characteristics were generally similar be-
tween the palbociclib and placebo arms.

Efficacy

The degree of PFS improvement in the palbociclib
arm versus the placebo arm was similar in Asians
and non-Asians (Fig 2). ThemedianPFS in Asians
was not reached in the palbociclib arm (95% CI,
9.2 months to not reached) but was 5.8 months
(95% CI, 3.5 to 9.2 months) in the placebo arm
(HR, 0.485; 95% CI, 0.27 to 0.87; P = .0065). In
non-Asians, the median PFS was 9.5 months
(95% CI, 7.6 to 11 months) in the palbociclib
arm compared with 3.8 months (95% CI, 3.3 to
5.5 months) in the placebo arm (HR, 0.451; 95%
CI, 0.34 to0.59;P, .001). InAsians, theCBRwas
70% (95% CI, 59% to 80%) with palbociclib plus
fulvestrant and 52% (95% CI, 33% to 70%) with
placebo plus fulvestrant (odds ratio, 2.216; 95%
CI, 0.85 to 5.7; Table 2). In non-Asians, the CBR
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was 66% (95% CI, 60% to 71%) and 37% (95%
CI, 29% to 46%) in the palbociclib and placebo
arms, respectively (odds ratio, 3.234; 95%CI, 2.1
to 5.0; P, .001). The ORR in Asians was 19% in
the palbociclib arm and 13% in the placebo arm.
The sample size was underpowered to perform
any statistical analysis. However, the degrees of
improvement for CBR and ORR in Asians were
similar to those seen in non-Asians.

Safety

Theexposure to study treatmentswascomparable
betweenAsians and non-Asians (Table 3). Among
Asians, 100% of patients in the palbociclib arm
and 94% in the placebo arm experienced
treatment-emergent AEs of any grade (Table 4).
The most common AEs among Asians were neu-
tropenia and leukopenia. Febrile neutropenia oc-
curred in three Asians (4%) in the palbociclib arm,
with two of these cases reported as a serious AE.
On the basis of results that were unadjusted for
sample size differences between Asians and non-
Asians, non-Asians in the palbociclib arm gener-
ally experienced similar treatment-emergent AEs
at comparable incidences (, 10%); however, in
Asians, compared with non-Asians, the incidence
of fatigue (19% v 44%, respectively) was lower,
and the rates of neutropenia (92% v 78%, re-
spectively), stomatitis (41% v 24%, respectively),
rash (32% v 11%, respectively), and nasophar-
yngitis (21% v 10%, respectively) were higher
(Table 4).

The median number of treatment interruptions
per patient was not different between Asians and
non-Asians, regardless of treatment group. The
number of cycle delays per patient was higher in
Asians than non-Asians, regardless of treatment
group. The median relative dose was lower in
Asians than non-Asians in the palbociclib group
andsimilar betweenAsiansandnon-Asians in the

placebo group (Table 3). Fourteen non-Asian
patients (5.1%) in the palbociclib arm and five
non-Asian patients (3.5%) in the placebo arm
discontinued palbociclib or placebo treatment
because of an AE.

In Asians, the overall incidence of serious AEs was
14% (10 of 73 patients) in the palbociclib arm and
23% (seven of 31 patients) in the placebo arm
(Appendix Table A1). In non-Asians, the inci-
denceof seriousAEswas13%(34of 272patients)
and 16% (23 of 141 patients) in the palbociclib
and placebo arms, respectively. In the placebo
plus fulvestrant group, the incidence of serious
AEs inAsians (23%)was similar to the incidence in
non-Asians (16%).

PK Results

Comparison of the within-patient mean steady-
state palbociclib trough concentrations in Asians
and non-Asians demonstrated relative consis-
tency in the central tendency and range of the
observed values across subpopulations, indicat-
ing similar palbociclib exposure in these sub-
populations (Fig 3). Geometric mean values of
the within-patient mean steady-state palbociclib
trough concentration values were similar for
Asians and non-Asians (85.7 and 74.8 ng/mL,
respectively). A population PK-pharmacodynamic
(PD) analysis performed to assess the exposure-
response relationship for neutropenia within
PALOMA-3 showed that Asian race, baseline ALT
level, and age were significant covariates on the
baseline absolute neutrophil count (ANC) values.
Asian race, lower baselineALT level, and younger
age were associated with lower baseline ANC
values. Importantly, race was not found to be a
covariate on any of the model PD response pa-
rameters. Generally, Asians in PALOMA-3 had a
baselineANCvalue thatwas19% lower thannon-
Asians (Appendix Table A2).

Asians Randomly Assigned
(n = 105)

Ongoing
(n = 68)

Discontinued
•  Patient died in
   follow-up
•  Other

(n = 6)*

(n = 5)

(n = 1) 

Palbociclib + Fulvestrant
(n = 74)

Placebo + Fulvestrant
(n = 31)

Ongoing
(n = 27)

(n = 4)*

(n = 1)
(n = 1)

(n = 2) 

Discontinued
•  Lost to follow-up
•  Withdrew consent to
   participate
•  Patient died in
   follow-up

Non-Asians Randomly Assigned 
(n = 416)

Ongoing
(n = 234)

  (n = 39)†

(n = 5) 

(n = 31) 

 (n = 3) 

Discontinued
•  Withdrew consent
   to participate
•  Patient died in
   follow-up
•  Other

Ongoing
(n = 114)

Palbociclib + Fulvestrant
(n = 273)

Placebo + Fulvestrant
(n = 143)

   (n = 29)‡

(n = 5) 

(n = 19) 

(n = 5) 

Discontinued
•  Withdrew consent
   to participate
•  Patient died in
   follow-up
•  Other

Fig 1. Patient
disposition. (*) None of the
patients discontinued
treatment because of
adverse events (AEs).
(†) One patient (0.4%)
discontinued treatment
because of AEs. (‡) Two
patients (1.4%)
discontinued treatment
because of AEs.
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PROs

Questionnaire completion rateswere high at base-
line and during treatment (from baseline to cycle
12,> 90%of patients in each group completed all
questions on the European Organisation for Re-
search and Treatment of Cancer Quality of Life
Questionnaire C30). In Asians, no significant de-
terioration from baseline in global QOL was ob-
served within the palbociclib arm. Among the
Asian subgroup in the study, no significant differ-
ences between treatment arms were observed for

global QOL, functioning, pain, fatigue, or nausea
and vomiting (Appendix Fig A1A). Significantly
greater deterioration was observed in the pla-
cebo arm versus the palbociclib arm for dyspnea
(score, 1.2 v 9.2, respectively; P, .05; Appendix
Fig A1B).

DISCUSSION

CDK4/6 inhibitors are now an integral part of
the management of HR-positive/HER2-negative
MBC.17 Palbociclib, the first-in-class CDK4/6

Table 1. Demographic and Baseline Disease Characteristics in the Asian and Non-Asian Populations Enrolled Onto the PALOMA-3 Trial

Characteristic

Asian Non-Asian

Palbociclib +
Fulvestrant (n = 74)

Placebo +
Fulvestrant
(n = 31)

Total
(n = 105)

Palbociclib +
Fulvestrant (n = 273)

Placebo +
Fulvestrant
(n = 143+)

Total
(n = 416)

Age, years, mean (range) 54 (34-82) 53 (39-79) 54* (34-82) 58 (30-88) 58 (29-80) 58 (29-88)

, 55 years 39 (53) 20 (65) 59 (56) 112 (41) 57 (40) 169 (41)

> 55 years 35 (47) 11 (35) 46 (44) 161 (59) 86 (60) 247 (59)

Menopausal status

Premenopausal or
perimenopausal

31 (42) 13 (42) 44 (42) 41 (15) 23 (16) 64 (15)

Postmenopausal 43 (58) 18 (58) 61 (58) 232 (85) 120 (84) 352 (85)

Race

Asian 74 (100) 31 (100) 105 (100) 0 0 0

White 0 0 0 252 (92) 133 (93) 385 (93)

Black or other 0 0 0 21 (8) 10 (7) 31 (7)

Weight, kg, mean (range) 57 (36-83) 56 (35-71) 57* (35-83) 74 (45-142) 76 (43-127) 75 (43-142)

Height, cm, mean (range) 156 (140-167) 157 (145-174) 156* (140-174) 163 (142-183) 162 (122-180) 163 (122-183)

ECOG performance status

0 52 (70) 21 (68) 73 (70) 154 (56) 95 (66) 249 (60)

1 22 (30) 10 (32) 32 (31) 119 (44) 48 (34) 167 (40)

Measurable disease present 58 (78) 29 (94) 87 (83) 210 (77) 109 (76) 319 (77)

Documented sensitivity to
prior hormonal therapy

58 (78) 26 (84) 84 (80) 216 (79) 110 (77) 326 (78)

Prior chemotherapy as
metastatic treatment, with
or without prior
neoadjuvant or adjuvant
therapy

21 (28) 14 (45) 35 (33) 92 (34) 50 (35) 142 (34)

No. of previous hormonal
regimens for primary
diagnosis

1 22 (30) 11 (36) 33 (31) 112 (41) 66 (46) 178 (43)

. 1 52 (70) 20 (65) 72 (69) 161 (59) 77 (54) 238 (57)

Prior tamoxifen 54 (73) 23 (74) 77 (73) 156 (57) 81 (57) 237 (57)

Prior aromatase inhibitors 54 (73) 24 (77) 78 (74) 242 (89) 127 (89) 369 (89)

NOTE. Data presented as No. (%) unless otherwise noted.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; PALOMA-3, Palbociclib Ongoing Trials in the Management of Breast Cancer 3.
*P < .0013 versus non-Asian.
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inhibitor approved for the treatment ofHR-positive
MBC, has shown impressive PFS improvement
when combined with either an aromatase inhibi-
tor18 or selective estrogen receptor downregula-
tor14 in both patients who are endocrine sensitive
and endocrine resistant. In the PALOMA-1 phase
II study and PALOMA-2 phase III study of patients
who had not previously received endocrine ther-
apy, longer PFSwas reportedwith palbociclib plus
letrozole versus letrozole alone.18,19 Similarly, in
the PALOMA-3 study, in patients who had pre-
viously received endocrine therapy, palbociclib
plus fulvestrant resulted in longer PFS than ful-
vestrant alone.14Palbociclibhasbeenapproved in
the United States and has been used inmore than
48,000 patients since February 2015.20 Palbociclib

is also approved by regulatory authorities for ad-
vanced breast cancer in the following countries in
Asia: Singapore, Malaysia, Macau, Hong Kong, and
Korea. Inmanyof these countries, palbociclibwill be
reviewed by health technology agencies, payers, or
both. The positive clinical value of palbociclib in
Asian patients should be considered alongside the
economic implications.

Substantial clinical experience has been accumu-
lated in white patients. Although few Asians were
enrolled onto the PALOMA-1 study,21 21% of
patients in thepalbociclib armand18%ofpatients
in the fulvestrant arm in PALOMA-3 were Asian.14

This study adds to the limited body of literature
assessing a CDK4/6 inhibitor in Asians and rep-
resents the largest patient experience with

Table 2. Summary of Investigator-Assessed Best Overall Tumor Response by Treatment in Asian and Non-Asian Patients

Response

Asian Non-Asian

Palbociclib + Fulvestrant
(n = 74)

Placebo + Fulvestrant
(n = 31)

Palbociclib + Fulvestrant
(n = 273)

Placebo + Fulvestrant
(n = 143)

CBR (CR + PR + SD > 24 weeks),
No. (%; 95% CI)

52 (70; 58.5 to 80.3) 16 (52; 33.1 to 69.8) 179 (66; 59.6 to 71.2) 53 (37; 29.1 to 45.5)

CR 0 1 (3) 0 3 (2)

PR 14 (19) 3 (10) 52 (19) 8 (6)

SD > 24 weeks 38 (51) 12 (39) 127 (47) 42 (29)

Odds ratio (95% CI) for CBR 2.216 (0.851 to 5.718) 3.234 (2.077 to 5.043)

P .0557 , .001

Objective progression 12 (16) 6 (19) 46 (17) 51 (36)

NOTE. Data presented as No. (%) unless otherwise noted.
Abbreviations: CBR, clinical benefit response rate; CR, complete response; PR, partial response; SD, stable disease.

PF
S 

Pr
ob

ab
ili

ty
 (%

)

0

20

40

60

80

100

Asian
HR, 0.485
95% CI, 0.270 to 0.869
P = .0065

Non-Asian
HR, 0.451
95% CI, 0.343 to 0.593
P  < .001

1 2 3 4 5 6 7 8 9 10 11 12

Time (months)
No. at risk:

74 72 62 61 55 55 44 43 20 20 5 4 0

31 30 25 25 19 19 15 15 6 6 3 2 0
Asian

Non-Asian
143 135 87 80 64 61 44 43 16 16 10 5 2 1 0

273 261 219 212 192 189 158 154 71 65 27 19 7 7 1 0

13 14 15

Asian

PAL + FUL
Median PFS, NR 
(95% CI, 9.2 months to NR)
PCB + FUL
Median PFS, 5.8 months 
(95% CI, 3.5 to 9.2 months)

Non-Asian

PAL + FUL
Median PFS, 9.5 months
(95% CI, 7.6 to 11.0 months)
PCB + FUL
Median PFS, 3.8  months
(95% CI, 3.3 to 5.5 months)

Fig 2. Investigator-
assessed progression-free
survival (PFS) in Asian and
non-Asian patients. FUL,
fulvestrant; HR, hazard
ratio;NR,not reached;PAL,
palbociclib; PCB, placebo.
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palbociclib in Asians. The present findings show
that palbociclib plus fulvestrant improved PFS in
AsianswithHR-positive/HER2-negativeMBCwho
experienced progression on prior endocrine ther-
apy and that the safety profile of palbociclib plus
fulvestrant in Asians was generally consistent with
that observed in non-Asians. Together, these find-
ings suggest that palbociclib is beneficial in pa-
tients who have not previously received endocrine
therapy and in Asians and non-Asians who expe-
rienced relapse or progression during prior endo-
crine therapy.

Differences in racial background can be associ-
ated with variable efficacy outcomes and safety
profiles.22 As a result of genetic variations in an
enzyme responsible for doxorubicin meta-
bolism,23 Asians have been shown to be more
susceptible to myelosuppression induced by
doxorubicin compared with whites.22 In addition,
a higher incidence of febrile neutropenia with
docetaxel has been reported in Asians compared
with whites.22 Genetic differences associated with
race also can lead to differences in treatment
response and efficacy. In Koreans with MBC,
CYP2D6*10/*10 genetic polymorphisms have
been associated with reduced plasma concentra-
tions of the tamoxifen activemetabolites endoxifen
and 4-hydroxytamoxifen, as well as reduced clin-
ical benefit (complete response, partial response,
or stable disease > 24 weeks) and significantly
shorter median time to progression (P = .0032).24

These racial variations highlight the importance of
evaluating the efficacy and safety of cancer med-
ications within the Asian population.

Similar to findings from the present analysis, the
most common AEs reported in the PALOMA-1
study with palbociclib were neutropenia and
leukopenia.14,18 In the PALOMA-3 study, non-
hematologic AEs were predominantly mild or
moderate in severity. Moreover, an important dif-
ference of treatment exposure was observed be-
tween Asians and non-Asians in the palbociclib
arm, with higher percentages of Asians experienc-
ing dose interruptions, dose reductions, and cycle
delays than non-Asians. Interestingly, the rates of
grade 3 and grade 4 neutropenia were modestly
higher in Asians than non-Asians. Because pal-
bociclib exposure was similar in Asians and non-
Asians, the increased rates of neutropenia cannot
be explained by differential drug exposure across
racial subgroups. Asian race, lower baseline ALT,
and younger age were all predictors of a lower
baseline ANC value. The Asians in PALOMA-3, on
average, were younger and had a lower baseline
ALT than the non-Asians, thus compounding ef-
fects of the covariates. Overall, in the PALOMA-3
patient population, a typical Asian patient (52
years old at enrollment with a baseline ALT of
17 U/L) had a baseline ANC value 19% lower
than a typical non-Asian patient (58 years old at
enrollment with a baseline ALT of 21 U/L), which
maypartially explain thehigher rate of neutropenia

Table 3. Study Treatment Exposure and Duration

Treatment Factor

Asian Non-Asian

Palbociclib + Fulvestrant
(n = 74)

Placebo + Fulvestrant
(n = 31)

Palbociclib + Fulvestrant
(n = 273)

Placebo + Fulvestrant
(n = 143)

No. of cycles, median (range) 8 (1-15) 6 (1-15) 9 (1-18) 5 (1-18)

Duration of treatment, days, median (range) 237 (21-413) 168 (21-406) 231 (1-481) 119 (14-498)

Average daily dose administered, mg,
median (range)

118 (80-129) 125 (125-125) 125 (80-131) 125 (106-129)

Patients with > 1 dose reduction 38 (52) 0 79 (29) 3 (2)

Relative dose,* %, median (range) 87 (51-102) 100 (88-100) 98 (25-107) 100 (70-107)

Patients with interruptions as a result of AEs 60 (82) 3 (10) 127 (47) 7 (5)

Patients with dose reduction as a result of
AEs

37 (51) 0 77 (28) 3 (2)

No. of interruptions per patient, median
(range)

2 (1-28) 1 (1-5) 2 (1-15) 1 (1-8)

Patients with cycle delay as a result of AEs 37 (51) 0 86 (32) 3 (2)

No. of cycle delays per patient, median
(range)

2 (1-4) 1 (1-1) 1 (1-6) 1 (1-2)

NOTE. Data presented as No. (%) unless otherwise noted.
Abbreviation: AE, adverse event.
*Relative dose = [(actual dose)/(intended dose)] 3 100%.
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Table 4. Treatment-Emergent AEs Among Asian and Non-Asian Patients (> 10% incidence in Asian palbociclib plus fulvestrant group)

AE

No. of Patients (%)

Asian Non-Asian

Palbociclib + Fulvestrant
(n = 73)

Placebo + Fulvestrant
(n = 31)

Palbociclib + Fulvestrant
(n = 272)

Placebo + Fulvestrant
(n = 141)

All
Grades

Grade
3

Grade
4

All
Grades

Grade
3

Grade
4

All
Grades Grade 3 Grade 4

All
Grades Grade 3

Grade
4

Any AE 73 (100) 52 (71) 14 (19) 29 (94) 5 (16) 0 267 (98) 158 (58) 27 (10) 125 (89) 29 (21) 4 (3)

Hematologic

Neutropenia* 67 (92) 54 (74) 13 (18) 2 (7) 0 0 212 (78) 135 (50) 21 (8) 4 (3) 0 1 (0.7)

Leukopenia† 33 (45) 20 (27) 1 (1) 1 (3) 0 0 138 (51) 73 (27) 1 (0.4) 6 (4) 1 (0.7) 1 (0.7)

Thrombocytopenia‡ 19 (26) 2 (3) 0 — — — 54 (20) 4 (2) 2 (0.7) — — —

Anemia§ 18 (25) 2 (3) 0 3 (10) 2 (7) 0 78 (29) 8 (3) 0 16 (11) 1 (0.7) 0

Nonhematologic

Stomatitisk 30 (41) 1 (1) 0 3 (10) 0 0 64 (24) 1 (0.4) 0 20 (14) 0 0

Rash¶ 23 (32) 1 (1) 0 — — — 29 (11) 1 (0.4) 0 9 (6) 0 0

Nausea 22 (30) 0 0 7 (23) 0 0 90 (33) 0 0 40 (28) 1 (0.7) 0

Nasopharyngitis 15 (21) 0 0 3 (10) 0 0 26 (10) 0 0 9 (6) 0 0

Fatigue 14 (19) 0 0 6 (19) 0 0 121 (44) 8 (3) 0 43 (31) 2 (1) 0

Alopecia 13 (18) 0 0 2 (7) 0 0 45 (17) 0 0 9 (6) 0 0

Constipation 13 (18) 0 0 3 (10) 0 0 53 (20) 0 0 24 (17) 0 0

Decreased appetite 13 (18) 0 0 2 (7) 1 (3) 0 39 (14) 3 (1) 0 12 (9) 0 0

Headache 13 (18) 0 0 7 (23) 0 0 67 (25) 2 (0.7) 0 26 (18) 0 0

Vomiting 13 (18) 1 (1) 0 2 (7) 0 0 45 (17) 0 0 23 (16) 1 (0.7) 0

Diarrhea 12 (16) 0 0 3 (10) 0 0 62 (23) 0 0 29 (21) 1 (0.7) 0

Pyrexia 12 (16) 0 0 1 (3) 0 0 26 (10) 1 (0.4) 0 8 (6) 0 0

Cough 11 (15) 0 0 2 (7) 0 0 40 (15) 0 0 20 (14) 0 0

Hot flush 10 (14) 0 0 1 (3) 0 0 43 (16) 0 0 28 (20) 1 (0.7) 0

Pain in extremity 10 (14) 0 0 1 (3) 0 0 33 (12) 0 0 20 (14) 3 (2) 0

Dizziness 9 (12) 1 (1) 0 3 (10) 0 0 32 (12) 0 0 13 (9) 0 0

Musculoskeletal
pain

9 (12) 0 0 — — — 17 (6) 1 (0.4) 0 12 (9) 1 (0.7) 0

Arthralgia 8 (11) 0 0 3 (10) 0 0 41 (15) 1 (0.4) 0 24 (17) 0 0

Back pain 8 (11) 0 0 3 (10) 0 0 43 (16) 4 (2) 0 26 (18) 3 (2) 0

Dyspepsia 7 (10) 0 0 2 (7) 0 0 24 (9) 0 0 7 (5) 0 0

Mucosal
inflammation

7 (10) 0 0 — — — 7 (3) 0 0 5 (4) 0 0

Oropharyngeal pain 7 (10) 0 0 1 (3) 0 0 30 (11) 0 0 11 (8) 0 0

Pruritus 7 (10) 0 0 4 (13) 0 0 15 (6) 0 0 7 (5) 0 0

Abbreviation: AE, adverse event.
*Event cluster consisting of the preferred terms (PTs) neutropenia and neutrophil count decreased.
†Event cluster consisting of the PTs leukopenia and WBC count decreased.
‡Event cluster consisting of the PTs platelet count decreased and thrombocytopenia.
§Event cluster consisting of the PTs anemia, hematocrit decreased, and hemoglobin decreased.
kEvent cluster consisting of the PTs aphthous stomatitis, cheilitis, glossitis, glossodynia, mouth ulceration, mucosal inflammation, oral pain, oropharyngeal discomfort,
oropharyngeal pain, and stomatitis.

¶Event cluster consisting of the PTs dermatitis, dermatitis acneiform, rash, rash erythematous, rash maculopapular, rash papular, and rash pruritic.
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observed in Asians. Importantly, race was not
demonstrated to be a covariate on any of the PD
response parameters, suggesting that there was
no increased sensitivity to palbociclib-induced
neutropenia in Asians.

MBC in premenopausal women is not well studied
because clinical trials often exclude this patient
population. One phase II study of 73 patients
with HR-positive MBC showed that the efficacy of
first-line therapy with letrozole plus goserelin in
premenopausal patients was comparable with the
efficacy of letrozole alone in postmenopausal
patients25; these findings support additional re-
search into assessing the efficacy of other
treatments in combination with goserelin in pre-
menopausal patients with breast cancer. MBC in
premenopausal women is rare in the Western
world; however, higher incidences are seen in
Asian countries and in developing countries such
asMexico, LatinAmerica, andEgypt, wherebreast
cancer is more common in younger women and is
frequently diagnosed at later stages as a result of
suboptimal access to health care.3,4,26-29 Palbo-
ciclib plus fulvestrant improved PFS in both pre-
menopausal and postmenopausal Asians in
PALOMA-3. Because of the small number of pa-
tients in this cohort, no formal statistical analysis
could be performed. Nevertheless, palbociclib
plus fulvestrant in addition to an LHRH agonist
could be a reasonable treatment option for

younger patients with breast cancer who are pre-
menopausal, including Asian patients.

Assessing PROs is important to comprehensively
define the risk-benefit profile of treatments. In the
current study, Asians in the palbociclib group
maintainedgoodQOL throughout the study,which
is important in establishing the benefit-risk profile
of combination therapy.

In conclusion, as observed in the full study pop-
ulation, PFSwas longer inAsianswithHR-positive/
HER2-negative MBC who received palbociclib
plus fulvestrant versus those who received pla-
cebo plus fulvestrant. Furthermore, QOL was
maintained in Asians who received palbociclib.
The safety profile of palbociclib was consistent
with that previously reported and was similar in
Asians andnon-Asians. Theprotocol-defineddos-
ing modification instructions for palbociclib, in-
cluding adjusting dose on the basis of individual
tolerability, enabled Asians to avoid discontinua-
tion from the study as a result of an AE, allowing
them to stay on treatment as long as non-Asians
and thus maintain the same efficacy benefit from
combination therapy. Overall, palbociclib plus
fulvestrant seems to be a reasonable treatment
option in Asians with HR-positive/HER2-negative
MBC that has progressed on prior endocrine
therapy.

DOI: https://doi.org/10.1200/JGO.2016.008318
Published online on jgo.org on April 11, 2017.
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APPENDIX
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Fig A1. Overall mean
(SE) change from baseline
in patient-reported scores
on the European
Organisation for Research
and Treatment of Cancer
Quality of Life
Questionnaire C30 of (A)
global quality of life (QOL)
and function and (B)
symptoms in Asian
patients. (*) P , .05 for
palbociclib plus fulvestrant
versus placebo plus
fulvestrant.
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Table A1. Serious AEs Among Asian and Non-Asian Patients

AE

No. of Patients (%)

Asian Non-Asian

Palbociclib +
Fulvestrant (n = 73)

Placebo +
Fulvestrant (n = 31)

Palbociclib +
Fulvestrant (n = 272)

Placebo +
Fulvestrant
(n = 141)

Pneumonia 0 1 (3) 1 (0.4) 1 (1)

Febrile neutropenia 2 (3) 0 0 1 (1)

Neutropenia* 2 (3) 0 2 (1) 0

Suicide attempt 2 (3) 0 0 0

Breast cancer 0 1 (3) 0 0

Fracture 0 1 (3) 0 0

Nasopharyngitis 0 1 (3) 0 0

Osteonecrosis of jaw 0 1 (3) 0 0

Pyelonephritis 0 1 (3) 0 0

Road traffic accident 0 1 (3) 0 0

Viral upper respiratory
tract infection

0 1 (3) 0 0

Pleural effusion 0 0 3 (1) 3 (2)

Ascites 0 0 0 3 (2)

Disease progression 1 (1) 0 1 (0.4) 0

Back pain 0 0 1 (0.4) 1 (1)

Cholelithiasis 0 0 1 (0.4) 0

Chronic obstructive
pulmonary disease

0 0 1 (0.4) 1 (1)

Dyspnea 0 0 1 (0.4) 1 (1)

Peripheral edema 0 0 1 (0.4) 1 (1)

Pain 0 0 1 (0.4) 1 (1)

Vomiting 0 0 1 (0.4) 1 (1)

Pulmonary embolism† 0 0 3 (1) 0

Pyrexia 0 0 3 (1) 0

Deep vein thrombosis 0 0 2 (1) 0

Pathologic fracture 0 0 0 2 (1)

Acute otitis media 1 (1) 0 0 0

Cataract 1 (1) 0 0 0

Pharyngitis 1 (1) 0 0 0

Pyrexia 1 (1) 0 0 1 (1)

Urinary tract infection 1 (1) 0 0 0

Acute respiratory distress
syndrome

0 0 0 1 (1)

Adenocarcinoma gastric 0 0 0 1 (1)

Atypical pneumonia 0 0 0 1 (1)

Cerebral hemorrhage 0 0 0 1 (1)

Cerebrovascular
accident

0 0 0 1 (1)

Chest pain 0 0 0 1 (1)

Cholecystitis 0 0 0 1 (1)

(Continued on following page)
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Table A1. Serious AEs Among Asian and Non-Asian Patients (Continued)

AE

No. of Patients (%)

Asian Non-Asian

Palbociclib +
Fulvestrant (n = 73)

Placebo +
Fulvestrant (n = 31)

Palbociclib +
Fulvestrant (n = 272)

Placebo +
Fulvestrant
(n = 141)

Femur fracture 0 0 0 1 (1)

GI infection 0 0 0 1 (1)

Humerus fracture 0 0 0 1 (1)

Nausea 0 0 0 1 (1)

Noncardiac chest pain 0 0 0 1 (1)

Pancreatitis 0 0 0 1 (1)

Pulmonary hypertension 0 0 0 1 (1)

Vocal cord paresis 0 0 0 1 (1)

Abdominal pain 0 0 1 (0.4) 0

ALT increased 0 0 1 (0.4) 0

Atrial fibrillation 0 0 1 (0.4) 0

Bacteremia 0 0 1 (0.4) 0

Breast mass 0 0 1 (0.4) 0

Cauda equina syndrome 0 0 1 (0.4) 0

Cellulitis 0 0 1 (0.4) 0

Dehydration 0 0 1 (0.4) 0

Depression 0 0 1 (0.4) 0

Device occlusion 0 0 1 (0.4) 0

Disseminated
intravascular
coagulation

0 0 1 (0.4) 0

ECG QT prolonged 0 0 1 (0.4) 0

Endometrial cancer 0 0 1 (0.4) 0

Erysipelas 0 0 1 (0.4) 0

Gastroesophageal reflux
disease

0 0 1 (0.4) 0

General physical health
deterioration

0 0 1 (0.4) 0

Hepatic failure 0 0 1 (0.4) 0

Hiatus hernia,
obstructive

0 0 1 (0.4) 0

Hyperthyroidism 0 0 1 (0.4) 0

Intestinal obstruction 0 0 1 (0.4) 0

Lower respiratory tract
infection

0 0 1 (0.4) 0

Migraine 0 0 1 (0.4) 0

Pain in extremity 0 0 1 (0.4) 0

Pericarditis 0 0 1 (0.4) 0

Psychotic disorder 0 0 1 (0.4) 0

Rash‡ 0 0 1 (0.4) 0

Sedation 0 0 1 (0.4) 0

Somnolence 0 0 1 (0.4) 0

(Continued on following page)
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Table A1. Serious AEs Among Asian and Non-Asian Patients (Continued)

AE

No. of Patients (%)

Asian Non-Asian

Palbociclib +
Fulvestrant (n = 73)

Placebo +
Fulvestrant (n = 31)

Palbociclib +
Fulvestrant (n = 272)

Placebo +
Fulvestrant
(n = 141)

Troponin increased 0 0 1 (0.4) 0

Upper respiratory tract
infection

0 0 1 (0.4) 0

Viral infection 0 0 1 (0.4) 0

Abbreviation: AE, adverse event.
*Event cluster consisting of the preferred terms (PTs) neutropenia and neutrophil count decreased.
†Event cluster consisting of the PTs pulmonary artery thrombosis and pulmonary embolism.
‡Event cluster consisting of the PTs dermatitis, dermatitis acneiform, rash, rash erythematous, rash maculopapular, rash papular, and rash
pruritic.

Table A2. Summary Statistics of Baseline ANC, ALT, and Age in Asian Versus Non-Asian Patients in the Palbociclib Plus
Fulvestrant Arm

Measure Asian (n = 72) Non-Asian (n = 237)

Baseline ANC, 3 109/L

Median (range) 2.91 (1.65-8.2) 3.6 (1.3-14.8)

Arithmetic mean 3.17 3.94

Geometric mean 3.01 3.68

Baseline ALT, U/L

Median (range) 17 (7-127) 21 (5-145)

Arithmetic mean 22.7 25.7

Geometric mean 18.3 21.7

Age, years

Median (range) 52.5 (34-82) 58 (30-88)

Arithmetic mean 52.5 58.0

Geometric mean 52.6 56.8

Abbreviation: ANC, absolute neutrophil count.
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