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abstract

PURPOSE In PALOMA-2, palbociclib plus letrozole significantly improved progression-free survival (PFS) as initial
treatment of estrogen receptor–positive/human epidermal growth factor receptor 2–negative advanced breast
cancer. We assessed the benefit of palbociclib plus letrozole in Asians.

PATIENTS AND METHODS Of 666 enrolled postmenopausal women with estrogen receptor–positive/human
epidermal growth factor receptor 2–negative advanced breast cancer (no prior treatment of advanced disease),
95 were Asian. Patients were randomly assigned 2:1 to receive palbociclib plus letrozole or placebo plus
letrozole. The primary end point was investigator-assessed PFS. Secondary end points were overall survival,
objective response, patient-reported outcomes, pharmacokinetics, and safety.

RESULTS Median PFS was significantly longer in Asian patients who received palbociclib plus letrozole versus
placebo plus letrozole (25.7 months [95% CI, 19.2 months to not estimable] v 13.9 months [95% CI, 7.4 to 22.0
months]; hazard ratio, 0.49; 95% CI, 0.27 to 0.87; P = .007). The most common toxicities with palbociclib were
hematologic and more frequent among Asians versus non-Asians: neutropenia (any grade, 95.4% v 76.8%;
grade 3/4, 89.2% v 62.5%), leukopenia (43.1% v 38.3%; 32.3% v 23.5%), and thrombocytopenia (27.7%
v 13.5%; 4.6% v 1.1%). No Asians had febrile neutropenia. Discontinuation rates as a result of adverse events
were similar among Asian and non-Asian patients who received palbociclib plus letrozole (10.8% and 9.5%). In
Asians, quality of life (QOL) was maintained with no significant differences observed between treatments from
baseline in breast cancer–specific QOL and general health status scores. Change from baseline in EuroQol five
dimensions index scores was significantly higher with palbociclib plus letrozole (0.013 v –0.069; P = .0132).
Geometric mean palbociclib trough concentration values were higher in Asians versus non-Asians (93.8 v
61.7 ng/mL).

CONCLUSION Consistent with the overall study population, the addition of palbociclib to letrozole significantly
improved PFS in Asians. Hematologic toxicities were more frequent in Asians versus non-Asians but man-
ageable with early dose modifications while maintaining QOL.
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INTRODUCTION

Breast cancer accounts for 25% of all cancers and
15% of all cancer deaths among women worldwide,
with incidence rates generally higher in North America
than in Asia.1 Although the incidence of breast cancer
has been declining in some regions of the world,2 it
remains a leading cause of cancer death among Asian
women.3 The age-standardized incidence rates of
advanced breast cancer in recent generations of Asian
women have risen and, in some countries, surpassed
the historically high rates in the United States. Globally,
the majority of breast malignancies are hormone

receptor positive/human epidermal growth factor re-
ceptor 2 (HER2) negative for which endocrine therapy
has been a mainstay of treatment.4,5 However, de novo
and acquired resistance to endocrine therapy can
develop, which often results in a therapeutic switch to
chemotherapy that is associated with clinically sig-
nificant toxicity.5 Treatment options that improve
outcomes with endocrine-based therapy and delay the
use of chemotherapy are needed.

Palbociclib is a first-in-class oral small-molecule in-
hibitor of cyclin-dependent kinases 4 and 6 indicated
for the treatment of hormone receptor‒positive/
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HER2-negative advanced or metastatic breast cancer in
combination with fulvestrant in women with disease pro-
gression after endocrine therapy and in combination with
an aromatase inhibitor as initial endocrine-based therapy in
postmenopausal women.6 PALOMA-1 was an open-label,
phase II study that evaluated palbociclib plus letrozole
versus letrozole alone as frontline treatment in post-
menopausal women with advanced estrogen receptor
(ER)–positive/HER2-negative breast cancer.4 This study
was based on preclinical data that demonstrated that
palbociclib preferentially inhibited the growth of ER-positive
breast cancer cell lines and was synergistic with anti-
estrogens.7 In PALOMA-1, the addition of palbociclib sig-
nificantly improved progression-free survival (PFS), which
supported the accelerated approval of the combination in
the United States.4 Although relatively few Asians were
enrolled in PALOMA-1, the phase III PALOMA-3 study
included 102 pre- and postmenopausal Asian patients with
hormone receptor‒positive/HER2-negative advanced
breast cancer and prior endocrine resistance whose me-
dian PFS was significantly improved with palbociclib plus
fulvestrant versus fulvestrant monotherapy.8 The combi-
nation also was well tolerated, and global quality of life
(QOL) was maintained.8 To date, there are limited data on
Asian patients in the first-line setting in which the duration
of treatment generally is prolonged.

PALOMA-2 was designed to confirm the results of
PALOMA-1 and further evaluate the safety and efficacy of
the combination in a larger patient population. Published
results from this study have reported significant improve-
ment in median PFS with palbociclib plus letrozole versus
placebo plus letrozole (24.8 v 14.5 months; hazard ratio
[HR], 0.58; 95% CI, 0.46 to 0.72; P , .001).9 Because
ethnic differences may play a role in the efficacy and safety
of anticancer drugs,10-12 it is also important to analyze
results from clinical studies that test new drugs in sub-
groups with different ethnicities. Because more Asian
patients were enrolled in the PALOMA-2 study than in
PALOMA-1, we examined the efficacy and safety results in
Asian and non-Asian patients enrolled in PALOMA-2.

PATIENTS AND METHODS

Study Design and Patients

In the double-blind, international, phase III PALOMA-2
study, women with advanced ER-positive/HER2-negative
breast cancer were randomly assigned 2:1 to receive
palbociclib (125 mg/d orally for 3 weeks followed by 1 week
off of a 4-week cycle) or matching placebo. Both treatment
arms received letrozole 2.5 mg/d orally continuously.
Palbociclib or placebo dose reductions as a result of ad-
verse events (AEs) were allowed, but dose reduction of
letrozole was not permitted (Appendix Table A1). Women
were required to be postmenopausal with no prior systemic
therapy for advanced disease, adequate organ function,
and an Eastern Cooperative Oncology Group performance

status of 0 to 2. They also were required to havemeasurable
disease according to Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.113 or bone-only disease. Ad-
ditional eligibility criteria and study design details were
described previously.9

The PALOMA-2 study was approved by an institutional
review board/independent ethics committee and was
conducted in accordance with Good Clinical Practice
principles and the Declaration of Helsinki. All patients
provided informed consent before the study.

End Points and Assessments

The primary study end point was investigator-assessed
PFS. Subgroup analyses by baseline characteristics, in-
cluding race, were preplanned in the study analysis plan;
the current analysis examines results in patients of Asian
ethnicity, regardless of their geographic region. Additional
information on end points, assessments, procedures, and
statistical analyses are described in the Appendix.

RESULTS

Patients

Between February 2013 and July 2014, 95 patients of
Asian ethnicity were enrolled in the study, with 65 in the
palbociclib plus letrozole group and 30 in the placebo plus
letrozole group (Appendix Fig A1). Demographic and
baseline disease characteristics were generally similar
between the Asian and non-Asian populations except for
weight (mean, 57.0 v 73.0 kg, respectively), the proportion
of patients with bone-only disease (15.8% v 23.8%), the
proportion who were newly diagnosed (20.0% v 33.5%),
and baseline mean absolute neutrophil count (ANC; 3.42 v
4.17 × 109/L; Table 1). The median age of Asian patients
was 60 years. Most (58.9%) had visceral disease at
baseline, and 66.3% had received prior adjuvant hormonal
therapy; more than one half (52.6%) had received prior
chemotherapy in the early breast cancer setting. Among
Asian patients, demographic and baseline disease char-
acteristics were generally balanced between the
treatment arms.

Efficacy

In both Asian and non-Asian patients, the addition of
palbociclib resulted in improved PFS (Figs 1A and 1B).
Data assessed at the February 26, 2016, cutoff date
demonstrated that median PFS in Asians was significantly
longer in the palbociclib arm than in the placebo arm
(25.7 months [95%CI, 19.2months to not estimable (NE)] v
13.9 months [95% CI, 7.4 to 22.0 months]; HR, 0.49; 95%
CI, 0.27 to 0.87; one-sided P = .007; Fig 1A). Among non-
Asians, the median PFS was 24.8 months (95% CI,
21.5 months to NE) in the palbociclib arm versus
15.9 months (95% CI, 11.8 to 18.5 months) in the placebo
arm (HR, 0.58; 95% CI, 0.46 to 0.73; one-sided P, .001).
Data assessed at the cutoff date of May 31, 2017, showed
that PFS in Asians remained significantly longer with

Im et al

2 © 2019 by American Society of Clinical Oncology



TA
BL
E
1.

P
at
ie
nt

D
em

og
ra
ph

ic
s
an

d
C
lin
ic
al

C
ha

ra
ct
er
is
tic
s
in

th
e
A
si
an

an
d
N
on

-A
si
an

P
op

ul
at
io
ns

As
ia
n,

N
o.

(%
)

N
on

-A
si
an

,
N
o.

(%
)

Ch
ar
ac
te
ris

tic
Pa

lb
oc
ic
lib

Pl
us

Le
tro

zo
le

Pl
ac
eb
o
Pl
us

Le
tro

zo
le

To
ta
l

Pa
lb
oc
ic
lib

Pl
us

Le
tro

zo
le

Pl
ac
eb
o
Pl
us

Le
tro

zo
le

To
ta
l

N
o.

of
pa

tie
nt
s

65
30

95
37

9
19

2
57

1

A
ge
,
ye
ar
s

M
ed

ia
n
(r
an

ge
)

61
(4
3-
88

)
59

(4
4-
88

)
60

(4
3-
88

)
62

(3
0-
89

)
62

(2
8-
88

)
62

(2
8-
89

)

,
65

38
(5
8.
5)

23
(7
6.
7)

61
(6
4.
2)

22
5
(5
9.
4)

11
8
(6
1.
5)

34
3
(6
0.
1)

≥
65

27
(4
1.
5)

7
(2
3.
3)

34
(3
5.
8)

15
4
(4
0.
6)

74
(3
8.
5)

22
8
(3
9.
9)

R
ac
e

A
si
an

65
(1
00

)
30

(1
00

)
95

(1
00

)
0

0
0

W
hi
te

0
0

0
34

4
(9
0.
8)

17
2
(8
9.
6)

51
6
(9
0.
4)

B
la
ck

0
0

0
8
(2
.1
)

3
(1
.6
)

11
(1
.9
)

O
th
er

0
0

0
27

(7
.1
)

17
(8
.9
)

44
(7
.7
)

M
ea
n
w
ei
gh

t,
kg

(r
an

ge
)

56
.8

(3
3.
0-
88

.0
)

57
.6

(4
3.
8-
94

.3
)

57
.0

(3
3.
0-
94

.3
)

73
.1

(3
8.
0-
15

6.
8)

72
.7

(3
5.
0-
12

4.
8)

73
.0

(3
5.
0-
15

6.
8)

M
ea
n
he

ig
ht
,
cm

(r
an

ge
)

15
4.
5
(1
34

.6
-1
67

.0
)

15
5.
0
(1
38

.2
-1
69

.5
)

15
4.
7
(1
34

.6
-1
69

.5
)

16
1.
5
(1
38

.0
-1
87

.0
)

16
1.
8
(1
44

.0
-1
77

.8
)

16
1.
6
(1
38

.0
-1
87

.0
)

B
as
el
in
e
A
N
C
,
×
10

9
/L

M
ed

ia
n
(r
an

ge
)

3.
26

(1
.5
1-
7.
11

)
3.
42

(1
.9
6-
5.
90

)
3.
38

(1
.5
1-
7.
11

)
3.
70

(1
.4
5-
12

.3
1)

4.
00

(0
.5
8-
10

.5
)

3.
80

(0
.5
8-
12

.3
1)

M
ea
n
(s
ta
nd

ar
d
de

vi
at
io
n)

3.
45

(1
.2
6)

3.
35

(0
.9
9)

3.
42

(1
.1
8)

4.
10

(1
.7
5)

4.
3
(1
.7
8)

4.
17

(1
.7
6)

EC
O
G

P
S

0
39

(6
0.
0)

20
(6
6.
7)

59
(6
2.
1)

21
8
(5
7.
5)

82
(4
2.
7)

30
0
(5
2.
5)

1
20

(3
0.
8)

10
(3
3.
3)

30
(3
1.
6)

15
8
(4
1.
7)

10
7
(5
5.
7)

26
5
(4
6.
4)

2
6
(9
.2
)

0
6
(6
.3
)

3
(0
.8
)

3
(1
.6
)

6
(1
.1
)

D
is
ea
se

st
ag
e
at

in
iti
al

di
ag
no

si
s

I
14

(2
1.
5)

6
(2
0.
0)

20
(2
1.
1)

42
(1
1.
1)

26
(1
3.
5)

68
(1
1.
9)

II
28

(4
3.
1)

13
(4
3.
3)

41
(4
3.
2)

11
0
(2
9.
0)

58
(3
0.
2)

16
8
(2
9.
4)

III
16

(2
4.
6)

6
(2
0.
0)

22
(2
3.
2)

63
(1
6.
6)

34
(1
7.
7)

97
(1
7.
0)

IV
*

13
(2
0.
0)

6
(2
0.
0)

19
(2
0.
0)

12
5
(3
3.
0)

66
(3
4.
4)

19
1
(3
3.
5)

U
nk

no
w
n

6
(9
.2
)

5
(1
6.
7)

11
(1
1.
6)

30
(7
.9
)

7
(3
.6
)

37
(6
.5
)

O
th
er
/m

is
si
ng

7
(1
0.
8)

5
(1
6.
7)

12
(1
2.
6)

9
(2
.4
)

1
(0
.5
)

10
(1
.8
)

R
ec
ur
re
nc

e
ty
pe

Lo
co

re
gi
on

al
0

1
(3
.3
)

1
(1
.1
)

2
(0
.5
)

1
(0
.5
)

3
(0
.5
)

Lo
ca
l

1
(1
.5
)

0
1
(1
.1
)

5
(1
.3
)

3
(1
.6
)

8
(1
.4
)

R
eg
io
na

l
0

0
0

3
(0
.8
)

1
(0
.5
)

4
(0
.7
)

D
is
ta
nt

51
(7
8.
5)

23
(7
6.
7)

74
(7
7.
9)

24
3
(6
4.
1)

12
2
(6
3.
5)

36
5
(6
3.
9)

N
ew

ly
di
ag
no

se
d†

13
(2
0.
0)

6
(2
0.
0)

19
(2
0.
0)

12
6
(3
3.
2)

65
(3
3.
9)

19
1
(3
3.
5)

(C
on

tin
ue

d
on

fo
llo
w
in
g
pa

ge
)

Palbociclib Plus Letrozole in Asian Patients in PALOMA-2

Journal of Global Oncology 3



TA
BL
E
1.

P
at
ie
nt

D
em

og
ra
ph

ic
s
an

d
C
lin
ic
al

C
ha

ra
ct
er
is
tic
s
in

th
e
A
si
an

an
d
N
on

-A
si
an

P
op

ul
at
io
ns

(C
on

tin
ue

d)
As
ia
n,

N
o.

(%
)

N
on

-A
si
an

,
N
o.

(%
)

Ch
ar
ac
te
ris

tic
Pa

lb
oc
ic
lib

Pl
us

Le
tro

zo
le

Pl
ac
eb
o
Pl
us

Le
tro

zo
le

To
ta
l

Pa
lb
oc
ic
lib

Pl
us

Le
tro

zo
le

Pl
ac
eb
o
Pl
us

Le
tro

zo
le

To
ta
l

D
is
ea
se
-f
re
e
in
te
rv
al
‡

D
e
no

vo
m
et
as
ta
tic

di
se
as
e,

m
on

th
s

17
(2
6.
2)

8
(2
6.
7)

25
(2
6.
3)

15
0
(3
9.
6)

73
(3
8.
0)

22
3
(3
9.
1)

≤
12

13
(2
0.
0)

5
(1
6.
7)

18
(1
8.
9)

86
(2
2.
7)

43
(2
2.
4)

12
9
(2
2.
6)

.
12

35
(5
3.
8)

17
(5
6.
7)

52
(5
4.
7)

14
3
(3
7.
7)

76
(3
9.
6)

21
9
(3
8.
4)

D
is
ea
se

si
te

Vi
sc
er
al

35
(5
3.
8)

21
(7
0.
0)

56
(5
8.
9)

17
9
(4
7.
2)

89
(4
6.
4)

26
8
(4
6.
9)

N
on

vi
sc
er
al

30
(4
6.
2)

9
(3
0.
0)

39
(4
1.
1)

20
0
(5
2.
8)

10
3
(5
3.
6)

30
3
(5
3.
1)

B
on

e
on

ly
12

(1
8.
5)

3
(1
0.
0)

15
(1
5.
8)

91
(2
4.
0)

45
(2
3.
4)

13
6
(2
3.
8)

N
o.

of
di
se
as
e
si
te
s

1
17

(2
6.
2)

9
(3
0.
0)

26
(2
7.
4)

12
1
(3
1.
9)

57
(2
9.
7)

17
8
(3
1.
2)

2
19

(2
9.
2)

7
(2
3.
3)

26
(2
7.
4)

98
(2
5.
9)

45
(2
3.
4)

14
3
(2
5.
0)

3
21

(3
2.
3)

7
(2
3.
3)

28
(2
9.
5)

91
(2
4.
0)

54
(2
8.
1)

14
5
(2
5.
4)

4
7
(1
0.
8)

5
(1
6.
7)

12
(1
2.
6)

45
(1
1.
9)

24
(1
2.
5)

69
(1
2.
1)

≥
5

1
(1
.5
)

2
(6
.7
)

3
(3
.2
)

24
(6
.3
)

12
(6
.3
)

36
(6
.3
)

P
rio

r
(n
eo
)a
dj
uv
an

t
th
er
ap

ie
s

C
he

m
ot
he

ra
pe

ut
ic

33
(5
0.
8)

17
(5
6.
7)

50
(5
2.
6)

18
0
(4
7.
5)

92
(4
7.
9)

27
2
(4
7.
6)

N
eo

ad
ju
va
nt

6
(9
.2
)

4
(1
3.
3)

10
(1
0.
5)

48
(1
2.
7)

28
(1
4.
6)

76
(1
3.
3)

A
dj
uv
an

t
29

(4
4.
6)

15
(5
0.
0)

44
(4
6.
3)

15
1
(3
9.
8)

74
(3
8.
5)

22
5
(3
9.
4)

A
dj
uv
an

t
ho

rm
on

al
§

Ta
m
ox
ife
n

32
(4
9.
2)

17
(5
6.
7)

49
(5
1.
6)

17
7
(4
6.
7)

81
(4
2.
2)

25
8
(4
5.
2)

A
na

st
ro
zo
le

10
(1
5.
4)

5
(1
6.
7)

15
(1
5.
8)

46
(1
2.
1)

24
(1
2.
5)

70
(1
2.
3)

Le
tr
oz
ol
e

8
(1
2.
3)

2
(6
.7
)

10
(1
0.
5)

28
(7
.4
)

14
(7
.3
)

42
(7
.4
)

Ex
em

es
ta
ne

4
(6
.2
)

1
(3
.3
)

5
(5
.3
)

26
(6
.9
)

12
(6
.3
)

38
(6
.7
)

G
os
er
el
in

2
(3
.1
)

3
(1
0.
0)

5
(5
.3
)

3
(0
.8
)

3
(1
.6
)

6
(1
.1
)

To
re
m
ife
ne

4
(6
.2
)

0
4
(4
.2
)

3
(0
.8
)

1
(0
.5
)

4
(0
.7
)

O
th
er

2
(3
.1
)

1
(3
.3
)

3
(3
.2
)

1
(0
.3
)

3
(1
.6
)

4
(0
.7
)

N
O
TE

.
Va

lu
es

pr
es
en

te
d
as

N
o.

(%
)
un

le
ss

no
te
d
ot
he

rw
is
e.

A
bb

re
vi
at
io
ns
:
A
N
C
,
ab

so
lu
te

ne
ut
ro
ph

il
co

un
t;
EC

O
G
P
S,

Ea
st
er
n
C
oo
pe

ra
tiv
e
O
nc

ol
og
y
G
ro
up

pe
rf
or
m
an

ce
st
at
us
.

*O
ne

no
n-
A
si
an

pa
tie
nt

ha
d
re
cu

rr
en

ce
ty
pe

lis
te
d
as

di
st
an

t.
†
O
ne

no
n-
A
si
an

pa
tie
nt

ha
d
st
ag
e
at

in
iti
al

di
ag

no
si
s
lis
te
d
as

ot
he

r
in
st
ea
d
of

st
ag

e
IV
.

‡
D
efi
ne

d
as

th
e
tim

e
fr
om

(n
eo

)a
dj
uv
an

tt
he

ra
py

to
re
cu

rr
en

ce
;p

at
ie
nt
s
w
ith

ou
tp

rio
rs
ys
te
m
ic
an

tic
an

ce
rt
he

ra
py

w
er
e
co

ns
id
er
ed

as
ha

vi
ng

de
no

vo
m
et
as
ta
tic

di
se
as
e.
P
er
ce
nt

ca
lc
ul
at
ed

on
th
e
ba

si
s

of
nu

m
be

r
of

pa
tie
nt
s
w
ho

re
ce

iv
ed

(n
eo

)a
dj
uv
an

t
th
er
ap

y.
§P

at
ie
nt
s
w
ho

pr
og

re
ss
ed

du
rin

g
or

≤
12

m
on

th
s
af
te
r
co
m
pl
et
io
n
of

pr
io
r
an

as
tr
oz
ol
e
or

le
tr
oz
ol
e
w
er
e
ex
cl
ud

ed
.

Im et al

4 © 2019 by American Society of Clinical Oncology



palbociclib than with placebo (25.7 months [95% CI,
19.2 months to NE] v 13.9 months [95% CI, 7.4 to
22.0 months]; HR, 0.55; 95% CI, 0.32 to 0.95]; one-sided
P = .0155; Fig 1B). Among non-Asians, the median PFS
was 27.6 months (95% CI, 22.1 to 30.4 months) in the
palbociclib arm versus 15.9 months (95% CI, 11.3 to 18.5
months) in the placebo arm (HR, 0.57; 95% CI, 0.46 to
0.70; one-sided P, .001). In addition, dose reductions did
not have a negative impact on the PFS benefit observed
with palbociclib in both groups (Fig 2).

The objective response rate among Asians in the intention-
to-treat (ITT) population and in those with measurable
disease was 49.2% (95% CI, 36.6% to 61.9%) and 61.5%
(47.0% to 74.7%), respectively, in the palbociclib arm
versus 50.0% (95% CI, 31.3% to 68.7%) and 55.6%
(35.3% to 74.5%) in the placebo arm (Table 2). The rate
of clinical benefit response was numerically higher with

palbociclib versus placebo in the ITT population (84.6% [95%
CI, 73.5% to 92.4%] v 73.3% [95% CI, 54.1% to 87.7%])
and in patients with measurable disease (84.6% [95% CI,
71.9% to 93.1%] v 74.1% [95% CI, 53.7% to 88.9%]). The
amount of improvement in clinical benefit response with
palbociclib was similar in Asians and non-Asians and in the
ITT population (Table 2).9 At the time of this analysis, survival
data were not yet mature. Double blinding has been main-
tained to allow for ongoing follow-up for overall survival.

Study Treatment Exposure

Consistent with the overall study population, median
treatment duration was longer in the palbociclib versus
placebo arm for both Asians (88.6 weeks [range, 3.0 to
131.4 weeks] v 59.0 weeks [range, 3.0 to 109.4 weeks])
and non-Asians (86.1 weeks [range, 0.1 to 148.1 weeks] v
58.6 weeks [range, 1.4 to 153.0 weeks]; Appendix Table
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A2). Palbociclib dose reductions (all causality) were more
common among Asians versus non-Asians (56.9% v 32.5%),
and median time to first palbociclib dose reduction was
shorter in Asians versus non-Asians (56 days [range, 28 to
785 days] v 92 days [range, 28 to 716 days]). Dose re-
ductions and dose interruptions/delays as a result of AEs in
the palbociclib arm were also more common among Asians
versus non-Asians (56.9% and 93.8%, respectively, v
32.5% and 72.3%), with neutropenia (38.5%) and neu-
trophil count decrease (16.9%) being the main reasons for
palbociclib dose reductions in Asian patients. Median
relative palbociclib dose intensity was lower in Asians
versus non-Asians (78.5% v 94.5%).

As of the data cutoff (February 26, 2016), 57 Asian patients
(60.0%) had permanently discontinued study treatment,
including 33 in the palbociclib arm (50.8%) and 24 in the
placebo arm (80.0%). Of the 571 non-Asians, 349 (61.1%)
discontinued study treatment, including 212 in the pal-
bociclib arm (55.9%) and 137 in the placebo arm (71.4%).
Disease progression was the most common reason for
permanent discontinuation overall; however, fewer patients
in the palbociclib arm (Asians, 23, 35.4%; non-Asians,
148, 39.1%) versus the placebo arm (Asians, 19, 63.3%;
non-Asians, 107, 55.7%) discontinued for this reason.
Discontinuation as a result of AEs occurred in a similar
proportion of Asian (nine, 9.5%) and non-Asian patients
(47, 8.2%), among whom seven (10.8%) and 36 (9.5%),
respectively, were in the palbociclib arm.

Safety

The most common AEs among both Asian and non-Asian
patients in the palbociclib arm were hematologic (Table 3).
Hematologic AEs were generally more frequent with pal-
bociclib versus placebo. In the palbociclib arm, incidence
of any-grade neutropenia and thrombocytopenia was
higher among Asians versus non-Asians (95.4% v 76.8%
and 27.7% v 13.5%, respectively). With the exception of
neutropenia and leukopenia, AEs were typically of grade 1
or 2 severity. The most common grade 3/4 hematologic AEs

among Asians and non-Asians were neutropenia (89.2% v
62.5%), leukopenia (32.3% v 23.5%), anemia (6.2% v
5.3%), and thrombocytopenia (4.6% v 1.1%); neutropenia
was the only grade 4 AE experienced by Asian patients in
the palbociclib plus letrozole arm (21.5%). Although the
incidence of neutropenia was high, only three Asians
(4.6%) and four non-Asians (1.1%) permanently dis-
continued palbociclib treatment because of this AE (Ap-
pendix Table A3). Febrile neutropenia occurred in eight
patients (1.8%) in the palbociclib arm in the overall pop-
ulation, none of whom were of Asian ethnicity. Non-
hematologic AEs are described in the Appendix.

In the palbociclib versus placebo arms, respectively, se-
rious AEs (SAEs) of any cause occurred in nine (13.8%)
versus five (16.7%) Asian patients and 78 (20.6%) versus
23 (12.0%) non-Asian patients (Appendix Table A4). Fe-
brile neutropenia was reported as serious in seven patients
(1.1%) overall, all of whom were non-Asians in the pal-
bociclib arm. No other individual SAE occurred at an in-
cidence rate of 2% or more in either Asians or non-Asians
in the palbociclib arm. Infections (any preferred term under
the System Organ Class Infections and Infestations) were
the most common SAEs among both Asians and non-
Asians; however, no individual SAE classified as an in-
fection occurred in more than one Asian patient. Ten on-
study deaths (2.3%) occurred in the palbociclib arm and
four (1.8%) occurred in the placebo arm (Appendix Table
A3). One on-study death occurred among Asian patients
(as a result of disease progression in a patient who received
placebo plus letrozole). One death was considered treat-
ment related (as a result of pulmonary embolism and lower
respiratory tract infection in a non-Asian patient who re-
ceived placebo plus letrozole).

Pharmacokinetics

Within-patient mean steady-state trough concentration
(Ctrough) of palbociclib was examined in 38 Asian and
142 non-Asian patients. Geometric mean palbociclib
Ctrough values were higher in Asians relative to non-Asians
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(93.8 v 61.7 ng/mL), which indicated greater palbociclib
exposure in Asians (Appendix Table A5). However, vari-
ability (percent coefficient of variance) was substantially
higher in non-Asians (59.1%) than in Asians (32.3%), and
the distribution of Ctrough values in Asian patients was
generally within range of those observed in non-Asian
patients (Appendix Fig A2). There was no apparent re-
lationship between Ctrough and body dimensions in Asian
and non-Asian populations (data not shown).

Patient-Reported Outcomes

Across all cycles, 90% to 100% of all Asian patients in each
treatment arm completed at least one question. No sta-
tistically significant between-arm differences were ob-
served in overall change from baseline scores among Asian
patients for the Functional Assessment of Cancer Therapy-
Breast (FACT-B) or FACT-General total scores, the Breast
Cancer Subscale, or the Trial Outcome Index score as well
as for the FACT-B scales that describe physical, social/
family, emotional, and functional well-being (Fig 3). Among
Asians, overall change from baseline in EuroQol five di-
mensions (EQ-5D) index scores was significantly higher in
the palbociclib versus placebo arm (0.013 v –0.069; P =
.0132). No significant differences were observed between
treatment arms in general health status scores assessed by
EQ-5D.

DISCUSSION

There have been considerable efforts to identify therapies
that improve outcomes in patients with advanced breast

cancer. Results from PALOMA-2 confirmed those observed
in PALOMA-1, with both studies demonstrating that the
addition of palbociclib to a standard endocrine therapy
(letrozole) as first-line treatment of ER-positive/HER2-
negative breast cancer significantly improves outcomes,
including investigator-assessed PFS, irrespective of age,
performance status, disease site, prior chemotherapy, prior
endocrine therapy, disease-free interval after adjuvant
treatment, or histologic subtype.4,9 However, outcomes by
ethnicity have not previously been reported from this study.

Palbociclib has been approved in the United States since
February 2015,14 and substantial clinical data are now
available; however, most data are in white patients.4,15

Although few Asian patients were enrolled in PALOMA-1,4

95 (14.3%) in PALOMA-2 were Asian, which allowed for the
assessment of palbociclib efficacy, safety, pharmacoki-
netics, and patient-reported outcomes (PROs) in patients of
this ethnicity. In addition, to our knowledge, this report is
the first to provide prospective data with regard to clinical
outcomes with letrozole treatment in Asian patients with
breast cancer, despite its wide use. Because disparities in
the safety and efficacy of anticancer therapies in patients of
different ethnicities exist,10-12 it is important to explore
whether distinct safety profiles and/or anticancer activity of
therapies are observed in different patient populations.

In this study, stomatitis was more common among Asians
versus non-Asians in the palbociclib plus letrozole arm.
However, all but four patients (all non-Asian) experienced
grade 1 or 2 AEs and the incidence of grade 2 stomatitis

Scale Estimate        95% CI

Physical well-being 1.1089       –0.71 to 2.93

0.0036       –2.20 to 2.21

0.4814       –1.58 to 2.55

0.8124       –0.83 to 2.45

0.8998       –0.96 to 2.76

3.0713       –1.41 to 7.56

3.4482       –1.92 to 8.82

4.7494       –1.81 to 11.31

–10 –5 0 5 10 15

Social/family well-being

Emotional well-being

Functional well-being

Breast cancer subscale

TOI score

FACT-G total score

FACT-B total score

Estimate 
Favors PAL + LET Favors PCB + LET

FIG 3. Between-treatment com-
parison of changes frombaseline
scores among Asian patients
(patient-reported outcome anal-
ysis set). FACT-B, Functional
Assessment of Cancer Therapy-
Breast; FACT-G, Functional
Assessment of Cancer Therapy-
General; LET, letrozole; PAL,
palbociclib; PCB, placebo; TOI,
Trial Outcome Index.
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was similar among Asians and non-Asians. The incidence
of any-grade neutropenia (95.4% v 76.8%) and throm-
bocytopenia (27.7% v 13.5%) was also higher among
Asians. These results could be due to higher exposure in
Asian patients relative to non-Asian patients, as assessed
by within-patient mean steady-state Ctrough values. How-
ever, recent results have shown that patients with a lower
baseline ANC are significantly more likely to experience
grade 3/4 neutropenia while receiving palbociclib plus
letrozole.16 Of note, in the PALOMA-3 study population,
Asian patients had a baseline ANC that was 20% lower on
average compared with non-Asians.8 In the current anal-
ysis, Asian patients had a mean baseline ANC value ap-
proximately 18% lower than non-Asians. Although the
incidence of hematologic toxicities was high, the toxicities
were effectively managed with dose adjustments, and few
patients permanently discontinued palbociclib because of
these AEs. The US prescribing information for palbociclib
currently recommends that all patients have a CBC before
and during palbociclib therapy.6 Dosing interruption (in-
cluding cycle delay) or dose reduction is recommended for
patients who develop grade 3 or 4 neutropenia.6

Despite the higher incidence of hematologic toxicity and
a lower proportion of patients with either bone-only or de
novo stage IV disease in the Asian group, median treatment
duration in both arms was similar among Asians and non-
Asians and in the full study population and consistently
longer in the palbociclib treatment arm. A difference in
palbociclib dose intensity was observed between Asians
and non-Asians in the palbociclib arm, with Asian patients
having a lower mean relative dose intensity than non-Asian
patients. This is reflected by a greater percentage of Asian
patients who experienced dose reductions and dose in-
terruptions compared with non-Asian patients. Dose re-
ductions occurred early during treatment, yet even with
a higher frequency of dose reductions and dose in-
terruptions, the palbociclib treatment effect was compa-
rable in Asian and non-Asian patients, with a similar
median PFS. Furthermore, palbociclib exposure was higher
in Asian patients versus non-Asian patients, although,
within-patient mean steady-state palbociclib Ctrough values
in Asians were generally within the range of those observed
for non-Asians.

The efficacy and safety findings presented herein are
comparable to preliminary results of other cyclin-
dependent kinase 4/6 inhibitors in Asians with breast
cancer. In subgroup analyses of MONALESSA-2 and

MONARCH-2, the addition of ribociclib or abemaciclib to
endocrine therapy significantly prolonged median PFS in
Asians, with safety profiles consistent with each study’s
respective overall population.17,18 In the phase Ib study of
ribociclib in Asian, non-Japanese patients with hormone
receptor–positive, HER2-negative advanced breast cancer
(MONALESSASIA), neutropenia was the most common
AE.19 Similar to the results presented with palbociclib, the
incidence of grade 3/4 neutropenia with ribociclib plus
letrozole in MONALEESA-2 was higher in Asians than in
non-Asians (71% and 58%, respectively).17 In subgroup
analyses of PALOMA-3, all-grade neutropenia in the pal-
bociclib arm was higher in Asians versus non-Asians (92%
v 78%, respectively) and was also increased in Japanese
patients versus the overall PALOMA-3 population (93% v
79%, respectively).8,20 Moreover, in a Japanese phase II
study with palbociclib plus letrozole, neutropenia was the
most common AE (100%).21

In addition to efficacy and safety, assessment of PROs is
crucial to fully understand risk-benefit profiles and to op-
timize treatment outcomes. Analyses of PROs among Asian
patients in the study revealed significantly higher EQ-5D
index scores in the palbociclib arm versus placebo arm.
Scores for all scales indicated maintenance of quality of life
even with the addition of palbociclib to letrozole. Together,
these results suggest that the addition of palbociclib to
endocrine therapy is well tolerated, which allows Asian
patients to maintain quality of life while benefiting from the
same degree of significant disease control as non-Asians.

As observed in the full PALOMA-2 study population, the
addition of palbociclib to letrozole resulted in significantly
improved PFS compared with letrozole alone in Asian
patients with advanced ER-positive/HER2-negative breast
cancer. The safety profile of palbociclib plus letrozole was
consistent with those previously reported and was similar in
Asians and non-Asians with the exception of hematologic
AEs, which were more frequent among Asian patients.
Although relatively common, hematologic toxicities were
manageable with early dose modifications, with no de-
terioration in quality of life and few permanent discontin-
uations as a result of these events. Furthermore, febrile
neutropenia was not observed in any Asian patients in this
study. Overall, these findings confirm the efficacy and
safety results observed in the full study population and
indicate that palbociclib plus letrozole is a reasonable
treatment option in Asian patients with ER-positive/HER2-
negative advanced breast cancer.
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APPENDIX

Methods

End points, assessments, and procedures. Secondary end
points were overall survival, objective response (partial or complete
response according to Response Evaluation Criteria in Solid Tumors
[RECIST] version 1.1), clinical benefit response (objective response or
stable disease lasting 24 or more weeks according to RECIST version
1.1), patient-reported outcomes (PROs), pharmacokinetics, and safety
assessments. Patient-reported health-related quality of life and general
health status were assessed using the Functional Assessment of
Cancer Therapy-Breast and EuroQol five dimensions questionnaires.1,2

Computed tomography scan and/or magnetic resonance imaging were
performed at screening and every 12 6 1 weeks. Bone scans were
performed within 12 weeks before random assignment and every 246
1 weeks after assignment. Both imaging and bone scans continued
until disease progression, initiation of new anticancer therapy, or
permanent discontinuation of study treatment. Laboratory analyses
were performed on days 1 and 14 of the first two cycles and on day 1 of
subsequent cycles. Adverse events (AEs) were determined by the
investigator and classified according to the National Cancer Institute
Common Terminology Criteria for Adverse Events (version 4.0). As-
sessment of PROs was based on health-related quality-of-life scores on
the Functional Assessment of Cancer Therapy-Breast and EuroQol five
dimensions questionnaires (Brady et al: J Clin Oncol 15:974-986,
1997; EuroQol Group: Health Policy 16:199-208, 1990).

Statistical analyses. The Kaplan-Meier method was used to es-
timate median progression-free survival (PFS) and corresponding 95%
CIs. Between-arm comparison of PFS was done using a predefined
log-rank test. Hazard ratios were calculated from a Cox proportional
hazards regression model. Between-arm comparisons of objective
response rate and clinical benefit response were done using Fisher’s

exact test. AEs were summarized using descriptive statistics in Asians
and non-Asians who received one or more doses of study treatment.
Repeated-measures mixed-effects models were used to assess the
impact on overall change from baseline on PROs. No adjustments for
multiple comparisons were made for the analyses of secondary end
points and subgroup analyses of the primary end point (PFS). The
nominal P values are presented in this report.

Results

Nonhematologic AEs. The most common (greater than 20% in-
cidence) nonhematologic AEs among Asians who received palbociclib
plus letrozole were stomatitis (49.2% v 27.2% among non-Asians),
alopecia (35.4% v 32.5%), arthralgia (30.8% v 33.8%), nausea
(27.7% v 36.4%), nasopharyngitis (26.2% v 11.9%), and fatigue
(24.6% v 39.6%), all of which were grade 1 or 2 (Table 3). Of all AEs
reported in the palbociclib arm, only stomatitis and nasopharyngitis
occurred with amore than 10%higher incidence among Asians versus
non-Asians. In Asian patients, these two AEs were more common with
palbociclib plus letrozole than with placebo plus letrozole (stomatitis,
49.2% v 20.0%; nasopharyngitis, 26.2% v 13.3%). Incidence of grade
2 stomatitis was similar among Asians (9.2%) and non-Asians (6.1%)
treated with palbociclib plus letrozole; there were no grade 3 or higher
events among Asians, whereas four non-Asians experienced grade 3
stomatitis (no grade 4). Alopecia wasmore common in both Asians and
non-Asians in the palbociclib arm (35.4% and 32.5%, respectively)
versus the placebo arm (6.7% and 17.2%) with most events (greater
than 90%) being grade 1. Incidence of grade 3 or higher infections
(any preferred term under the System Organ Class Infections and
Infestations) among Asian patients was similar between the two arms
(4.6% v 3.3%). No grade 3/4 nonhematologic AEs occurred in more
than three Asian patients who received palbociclib plus letrozole, and
there were no grade 5 events among Asians in this arm.
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FIG A1. Patient disposition. (*) Patients who discontinued palbociclib (PAL) or placebo (PCB) could continue to receive letrozole (LET) alone. AE, adverse
event; GDHS, global deterioration of health status; PD, progressive disease.
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FIG A2. Individual and geometric mean steady-state palbociclib
trough concentration (Ctrough) in Asian and non-Asian patients.
Analysis included all patients with reported steady-state Ctrough data
from day 14 of cycles 1 and 2 and under fed conditions at the time of
pharmacokinetic sampling, regardless of antacid use. The diamonds
represent the geometric mean of within-patient mean values of steady-
state Ctrough, the circles represent individual of within-patient mean
values of steady-state Ctrough, and the dashed line represents the
arithmetic mean of data from all patients. Box plots provide median
and 25%/75% quartiles with whiskers to the last point within 1.5 times
the interquartile range.
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TABLE A1. Guidelines for Dose Modification as a Result of Adverse Events
Toxicity Palbociclib/Placebo Dose to Restart Treatment*

Uncomplicated grade 3 neutropenia (ANC , 1,000/mm3) Same dose level

Grade 3 neutropenia (ANC , 1,000/mm3) associated with documented
infection or fever ≥ 38.5°C

Reduce dose by one level

Grade 4 neutropenia (ANC , 500/mm3) Reduce dose by one level

Grade 4 thrombocytopenia (platelet count , 25,000/mm3) Reduce dose by one level

Grade ≥ 3 nonhematologic toxicity† Reduce dose by one level

Abbreviation: ANC, absolute neutrophil count.
*The starting dose level of palbociclib or placebo is 125 mg/d. Other acceptable dose levels are 100 mg/d and 75 mg/d. No reduction in

palbociclib/placebo dose , 75 mg/d and no changes in letrozole dose were allowed.
†Includes nausea, vomiting, diarrhea, and hypertension only if persistent despite optimal medical treatment.
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TABLE A3. AEs Associated With Permanent Discontinuation and Grade 5 AEs in Asian and Non-Asian Patients
Asian, No. (%) Non-Asian, No. (%)

AE

Palbociclib Plus
Letrozole
(n = 65)

Placebo Plus
Letrozole
(n = 30)

Palbociclib Plus
Letrozole
(n = 379)

Placebo Plus
Letrozole
(n = 192)

AEs associated with discontinuation*

Any AE 7 (10.8) 2 (6.7) 36 (9.5) 11 (5.7)

Neutropenia 3 (4.6) 0 4 (1.1) 0

Disease progression 0 0 3 (0.8) 0

ALT increase 0 0 3 (0.8) 0

AST increase 0 0 2 (0.5) 0

Diarrhea 0 0 2 (0.5) 0

Fatigue 0 0 2 (0.5) 2 (1.0)

Malignant melanoma 0 0 2 (0.5) 0

Acute kidney injury 0 0 2 (0.5) 0

Bronchiolitis 1 (1.5) 0 0 0

Hepatic enzyme increased 1 (1.5) 0 0 0

Cerebral hemorrhage 1 (1.5) 0 0 0

Pulmonary fibrosis 1 (1.5) 0 0 0

Pneumonia 0 1 (3.3) 0 0

Papillary thyroid cancer 0 1 (3.3) 0 0

Grade 5 AEs

Any AE 0 1 (3.3) 10 (2.6) 3 (1.6)

Disease progression 0 0 3 (0.8) 0

Acute myocardial infarction 0 0 1 (0.3) 0

Cardiogenic shock 0 0 1 (0.3) 0

Cardiopulmonary failure 0 0 1 (0.3) 0

Cardiovascular insufficiency 0 0 1 (0.3) 0

Death† 0 0 1 (0.3) 0

Pulmonary embolism 0 0 1 (0.3) 1 (0.5)‡

Respiratory failure§ 0 0 1 (0.3) 0

Cardiac arrest 0 0 0 1 (0.5)

Lower respiratory tract infection 0 0 0 1 (0.5)‡

Peritonitis bacterial 0 0 0 1 (0.5)

Pneumonia 0 1 (3.3) 0 0

Abbreviation: AE, adverse event.
*AEs associated with permanent discontinuation for two or more patients in either arm of the full study population or any Asian patient

are shown.
†Possibly related to acute respiratory viral infection.
‡One patient experienced both grade 5 AEs of pulmonary embolism and lower respiratory tract infection.
§Respiratory failure was considered related to pneumonia, which was reported as grade 3 and treatment related at the time of data snapshot

but revised to grade 5 after the data snapshot date.
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TABLE A4. Treatment-Emergent SAEs That Occurred in More than One Patient in Either Arm (as-treated population)
Asian, No. (%) Non-Asian, No. (%)

SAE
Palbociclib Plus Letrozole

(n = 65)
Placebo Plus Letrozole

(n = 30)
Palbociclib Plus Letrozole

(n = 379)
Placebo Plus Letrozole

(n = 192)

Any SAE* 9 (13.8) 5 (16.7) 78 (20.6) 23 (12.0)

Infections† 4 (6.2) 1 (3.3) 15 (4.0) 7 (3.6)

Febrile neutropenia 0 0 7 (1.8) 0

Pulmonary embolism‡ 0 0 4 (1.1) 3 (1.6)

Pleural effusion 1 (1.5) 0 3 (0.8) 1 (0.5)

Vomiting 0 1 (3.3) 2 (0.5) 1 (0.5)

Deep vein thrombosis 1 (1.5) 1 (3.3) 1 (0.3) 0

Acute kidney injury 0 0 3 (0.8) 0

Disease progression 0 0 3 (0.8) 0

Malignant melanoma 0 0 3 (0.8) 0

Pyrexia 0 0 3 (0.8) 0

Anemia§ 0 0 2 (0.5) 0

ALT increased 0 0 2 (0.5) 0

AST increased 0 0 2 (0.5) 0

Atrial fibrillation 0 0 2 (0.5) 0

Cellulitis 0 0 2 (0.5) 0

Pain 0 0 2 (0.5) 1 (0.5)

Acute pancreatitis 0 0 2 (0.5) 0

Pathologic fracture 0 0 2 (0.5) 0

Rash‖ 0 0 2 (0.5) 0

Syncope 1 (1.5) 0 1 (0.3) 0

Diverticulitis 0 0 0 2 (1.0)

Abbreviation: SAE, serious adverse event.
*Includes all-causality SAEs of any grade that occurred during study treatment or up to 28 days after last dose in the as-treated population (all

patients who received one or more doses of study drug, with treatment assignment designated according to actual study treatment received).
Events were coded and classified according to Medical Dictionary for Regulatory Activities (MedDRA) version 18.1.

†Event cluster that consisted of any preferred term included under the System Organ Class Infections and Infestations.
‡Event cluster that consisted of the preferred MedDRA terms pulmonary artery thrombosis, pulmonary embolism, or pulmonary thrombosis.
§Event cluster that consisted of the preferred MedDRA terms anemia, hematocrit decreased, and hemoglobin decreased.
‖Event cluster that consisted of the preferred MedDRA terms dermatitis, dermatitis acneiform, rash, rash erythematous, rash maculopapular,

rash papular, rash pruritic, or toxic skin eruption.

TABLE A5. Summary Statistics of Within-Patient Mean Steady-State Palbociclib Ctrough in Asian and Non-Asian Patients
Palbociclib Ctrough Asian (n = 38) Non-Asian (n = 142)

Median, ng/mL (range) 92.9 (38.5-181) 65.7 (1.91-154)

Arithmetic mean, ng/mL (standard deviation) 98.3 (30.1) 68.5 (27.0)

Geometric mean, ng/mL 93.8 61.7

Geometric % coefficient of variance 32.3 59.1

NOTE. Analysis includes all patients with reported steady-state Ctrough data from day 14 of cycles 1 and 2 and under fed conditions at the time
of pharmacokinetic sampling, regardless of antacid use.

Abbreviation: Ctrough, trough concentration (predose plasma concentration during multiple dosing).
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