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Abstract

Purpose Palbociclib is a cyclin-dependent kinase 4/6 (CDK4/6) inhibitor, approved in combination with endocrine therapy
for the treatment of women and men with hormone receptor—positive, human epidermal growth factor receptor 2—nega-
tive advanced breast cancer (HR+/HER2— ABC). In the phase 2, open-label, PALOMA-1 trial, palbociclib plus letrozole
significantly prolonged progression-free survival (PFS) versus letrozole alone (hazard ratio, 0.488; 95% CI 0.319—0.748;
P=0.0004; median PFS, 20.2 vs 10.2 months, respectively) in postmenopausal women with estrogen receptor—positive
(ER+)/HER2— ABC. Here, we present the final overall survival (OS) and updated safety results.

Methods Postmenopausal women with ER+/HER2— ABC were randomized 1:1 to receive either palbociclib (125 mg/day,
3/1 schedule) plus letrozole (2.5 mg/day, continuous) or letrozole alone (2.5 mg/day, continuous). The primary endpoint was
investigator-assessed PFS; secondary endpoints included OS and safety.

Results A total of 165 patients were randomized. At the data cutoff date of December 30, 2016 (median duration of follow-up,
64.7 months), the stratified hazard ratio for OS was 0.897 (95% CI 0.623-1.294; P=0.281); median OS in the palbociclib
plus letrozole and letrozole alone arms was 37.5 and 34.5 months, respectively. The median time from randomization to
first subsequent chemotherapy use was longer with palbociclib plus letrozole than letrozole alone (26.7 and 17.7 months,
respectively). The most frequently reported adverse event in the palbociclib plus letrozole arm was neutropenia (any grade,
75%; grade 3 or 4, 59%).

Conclusions Palbociclib plus letrozole treatment led to a numerical but not statistically significant improvement in median
OS.
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Introduction

Breast cancer is the most common type of cancer in women
worldwide [1]; approximately 70% of breast cancers are
hormone receptor—positive/human epidermal growth fac-
tor receptor 2—negative (HR+/HER2—-) [2]. Although the
long-term prognosis is good for patients whose disease
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has not spread, historically, the 5-year survival rate for
patients who develop or present with metastatic breast
cancer is only approximately 25% [2, 3]. Single-agent
endocrine therapy (ET; including antiestrogens and aro-
matase inhibitors [Als]) had long been the mainstay of
therapy for first-line treatment in postmenopausal women,
with a better safety profile and quality of life compared
with standard chemotherapy [4]. Recently, treatment
with the cyclin-dependent kinase 4/6 (CDK4/6) inhibitor
palbociclib in combination with endocrine therapy (ET)
was incorporated in the National Comprehensive Cancer
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Network treatment guidelines for patients with HR+/
HER?2- advanced breast cancer (ABC) [5].

Palbociclib is a first-in-class, potent, highly selective,
orally administered, reversible CDK4/6 inhibitor [6]. Pre-
clinical studies revealed that palbociclib in combination with
ET preferentially and synergistically inhibited the cell cycle
in human estrogen receptor—positive (ER+) breast cancer
cell lines [7]. Based on these preclinical data, the phase 2
PALOMA-1 clinical trial was initiated to investigate the
efficacy and safety of palbociclib plus ET as first-line treat-
ment for postmenopausal women with ER+/HER2— ABC
[8]. Progression-free survival (PFS) was the primary end-
point for this study. At the time of final analysis for PFS
(data cutoff date, November 29, 2013), PFS was significantly
prolonged in the palbociclib plus letrozole arm compared
with the letrozole alone arm (hazard ratio, 0.488; 95% CI
0.319-0.748; 1-sided P=0.0004; median PFS, 20.2 vs
10.2 months, respectively) [8]. The results from this study
led to the accelerated US Food and Drug Administration
approval of palbociclib in combination with letrozole for the
treatment of ER+/HER2— ABC in February 2015.

At the time of final PFS analysis, an interim overall
survival (OS) analysis was performed. The hazard ratio
was 0.813 (95% CI 0.492-1.345; 2-sided P=0.42) [6]. A
longer median OS was observed in the palbociclib plus
letrozole arm compared with the letrozole alone arm (37.5
vs 33.3 months, respectively) [8]. Of note, the PALOMA-1
trial was not designed to perform formal hypothesis testing
for OS due to the relatively small sample size; at the time
of final PFS analysis, 30 (36%) and 31 (38%) OS events
had occurred in the palbociclib plus letrozole and letrozole
alone arms, respectively [8].

The phase 3 PALOMA-2 study confirmed the PFS
benefit observed in PALOMA-1; PFES was significantly
longer in the palbociclib plus letrozole arm compared
with the placebo plus letrozole arm as first-line treat-
ment in postmenopausal women with ER+/HER2— ABC
(hazard ratio, 0.563; 95% CI 0.461-0.687; P <0.0001;
median PFS, 27.6 vs 14.5 months, respectively) [9]. In
the phase 3 PALOMA-3 trial, PFS was also significantly
longer in the palbociclib plus fulvestrant arm compared
with the placebo plus fulvestrant arm in women with HR+/
HER2- ABC, regardless of menopausal status, whose
disease had progressed on prior ET, in either the adju-
vant or metastatic setting (hazard ratio, 0.497; 95% CI
0.398-0.620; P <0.0001; median PFES, 11.2 vs 4.6 months,
respectively) [10, 11]. PALOMA-3 was the first phase 3
study of a CDK4/6 inhibitor to report OS results. The final
OS analysis from PALOMA-3 showed longer median OS
in the palbociclib plus fulvestrant arm compared with the
placebo plus fulvestrant arm; however, this difference was
not statistically significant (stratified hazard ratio, 0.81;
95% CI 0.64—1.03; 2-sided P =0.09; median OS, 34.9 vs
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28.0 months, respectively) [10]. Here, we report the final
OS and updated safety results from PALOMA-1, the first
randomized study of a CDK4/6 inhibitor in ABC with the
longest follow-up to date.

Methods
Study design and patients

Detailed methods for the phase 2 PALOMA-1 clini-
cal trial have been previously published [8]. PALOMA-1
(NCT00721409) was an international, phase 2, open-label,
multicenter, randomized clinical trial that enrolled post-
menopausal women with ER+/HER2— ABC. Patients were
enrolled into 2 cohorts that accrued sequentially. Patients
were enrolled into cohort 1 based on ER+/HER2— sta-
tus alone, whereas cohort 2 enrolled patients with tumors
with cyclin D1 amplification, loss of p16, or both. After an
interim analysis, accrual into cohort 2 was stopped, and the
analysis plan was amended to combine both cohorts for the
analyses of the study endpoints.

For both cohorts, randomization was stratified by disease
site (visceral, bone only, or other) and disease-free interval
(DFI; > 12 months from the end of adjuvant therapy to recur-
rence versus < 12 months from the end of adjuvant therapy
to recurrence or de novo advanced disease). Key inclusion
criteria were ER+/HER2— tumors, women, aged > 18 years,
postmenopausal status, Eastern Cooperative Oncology
Group (ECOG) performance status O or 1, adequate organ
function, and measurable disease per Response Evaluation
Criteria in Solid Tumors (RECIST) criteria or bone-only
disease. Key exclusion criteria were prior systemic treat-
ment for advanced disease, prior treatment with (neo)adju-
vant letrozole with disease recurrence < 12 months, and prior
treatment with a CDK inhibitor.

Treatment

Patients were randomized 1:1 to receive either oral palboci-
clib 125 mg/day, 3 weeks on treatment followed by 1 week
off (3/1 schedule) plus continuous oral letrozole 2.5 mg/day
or continuous letrozole 2.5 mg/day alone. Study treatment
continued until disease progression, unacceptable toxicity,
study withdrawal, or death. Palbociclib dose modifications,
including cycle delay, dosing interruption, and dose reduc-
tion, were permitted to manage adverse events (AEs). No
letrozole dose adjustment was allowed, but dosing interrup-
tions were permitted.
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Outcomes

The primary study endpoint was investigator-assessed PFS,
defined as the time from randomization to the date of first
documentation of objective progression (based on RECIST
v.1.0) or death due to any cause. Secondary endpoints
included OS, objective response, clinical benefit rate, dura-
tion of response, and safety.

Statistical analysis

Overall survival was defined as the time from randomization
date to the date of death due to any cause. OS was assessed in
the intention-to-treat population, defined as all randomized
patients, and in subgroups based on baseline demographic
and disease characteristics using the Kaplan—-Meier method;
log-rank tests were used to compare OS between treatment
arms. Cox regression models were used to estimate the treat-
ment hazard ratio and associated 95% CI. The time to first
use of subsequent chemotherapy was also assessed using
the Kaplan—Meier method. Safety was evaluated in the as-
treated population, defined as all patients treated with at least
1 dose of study treatment and reported as AEs graded based
on the National Cancer Institute Common Terminology Cri-
teria for Adverse Events v3.0.

Results
Patient population

In total, 84 and 81 patients were randomized into the
palbociclib plus letrozole arm and letrozole alone arm,
respectively. Patient demographics and baseline disease
characteristics were relatively balanced between the treat-
ment arms (Table 1). Median age was similar in both treat-
ment arms, and approximately half of the patients in each
treatment arm had visceral metastases. Approximately half
of the patients in each treatment arm had received prior
adjuvant systemic treatment, with the most common treat-
ments in both treatment arms being chemotherapy (41%
and 46% in the palbociclib plus letrozole and letrozole
arms, respectively) and hormonal therapy (32% and 36% in
the palbociclib plus letrozole and letrozole arms, respec-
tively). As of the data cutoff date (December 30, 2016),
80 patients in the palbociclib plus letrozole arm and 79
patients in the letrozole arm had permanently discontinued
from the study. The most frequent reason for permanent
discontinuation from the study treatment was objective
disease progression (63% and 77% of patients in the pal-
bociclib plus letrozole and letrozole arms, respectively).
Thirteen and 2 patients in the palbociclib plus letrozole

and letrozole arms, respectively, permanently discontinued
the study treatment due to AEs.

Treatment exposure

As of the data cutoff date, the median duration of fol-
low-up was 64.7 months (palbociclib plus letrozole arm,
69.3 months; letrozole arm, 59.0 months). The median
duration of treatment was 13.8 months (range, 0.2—77.0)
in the palbociclib plus letrozole arm and 7.6 months
(range, 0.9-64.7) in the letrozole arm. Mean relative
dose intensity, defined as the actual dose divided by the
intended dose, was 94% and 100% in the palbociclib
plus letrozole and letrozole treatment arms, respectively.
Thirty-four patients (41%) in the palbociclib plus letro-
zole arm had the palbociclib dose reduced to 100 mg/day,
and 12 patients had the palbociclib dose further reduced
to 75 mg/day. Dosing interruptions due to AEs occurred
in 30 patients (36%), and cycle delays associated with
AEs occurred in 38 patients (46%) in the palbociclib plus
letrozole arm. In the letrozole arm, 3 patients (3.9%) had
letrozole dosing interruption due to AEs.

Efficacy

Median OS was 37.5 months (95% CI 31.4-47.8) in the
palbociclib plus letrozole arm and 34.5 months (27.4-42.6)
in the letrozole arm (stratified hazard ratio, 0.897; 95% CI
0.623-1.294; P=0.281; Fig. 1a). OS was analyzed by sub-
groups based on baseline characteristics such as age, ECOG
performance status, disease site, prior therapy, and DFI from
the end of adjuvant treatment (Fig. 1b). Nonsignificant
trends in favor of palbociclib plus letrozole were observed
in most subgroups; however, the number of patients in each
subgroup was small, and these data should be interpreted
with caution.

Subsequent treatments

Most patients in both treatment arms received subsequent
systemic therapy (83% and 89% in the palbociclib plus
letrozole and letrozole arms, respectively; Table 2). In the
palbociclib plus letrozole arm, 38 (47.5%), 13 (16.3%),
and 15 (18.8%) patients received 1, 2, and > 3 subsequent
regimens of therapy, respectively. In the letrozole arm,
29 (36.7%), 11 (13.9%), and 30 (38.0%) patients received
1, 2, and > 3 subsequent regimens. The median (range)
number of postprogression systemic therapies was 1 (1-6)
and 2 (1-9) in the palbociclib plus letrozole and letro-
zole arms, respectively. The most frequent subsequent
systemic therapy agent was hormonal therapy (63% and
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Table 1 Patient demographics

X . PAL+LET (n=284) LET (n=81)
and baseline disease
characteristics (ITT population) Age, median (range), y 63 (41-89) 64 (38-84)
Age distribution, years, n (%)
18—44 2(2) 4(5)
45—-64 45 (54) 38 (47)
>65 37 (44) 39 (48)
Race, n (%)
White 76 (90) 72 (89)
Black (D) L
Asian/other 7(®8) 8 (10)
ECOG performance status, n (%)
0 46 (55) 45 (56)
1 38 (45) 36 (44)
Disease stage, n (%)
Stage ITT 3(4) L(1)
Stage IV 81 (96) 80 (99)
Disease site, 1 (%)
Visceral 38 (45) 43 (53)
Bone only 16 (19) 12 (15)
Other (nonvisceral) 30 (36) 26 (32)
Disease-free interval, n (%)
> 12 months from adjuvant to recurrence 25 (30) 30 (37)
<12 months from adjuvant to recurrence or de novo 59 (70) 51 (63)
advanced disease
De novo advanced disease 44 (52) 37 (46)
Prior systemic treatment, n (%)
None 44 (52) 37 (46)
Chemotherapy 34 (40) 37 (46)
Antihormonal 27 (32) 29 (36)
Tamoxifen 24 (29) 253D
Anastrozole 8 (10) 12 (15)
Letrozole 2(2) 1(1)
Exemestane 4.(5) 2(2)

ECOG Eastern Cooperative Oncology Group, /7T intention-to-treat, LET letrozole, PAL palbociclib

73% in the palbociclib plus letrozole and letrozole arms,
respectively); the median (range) number of postprogres-
sion systemic hormonal therapies was 1 (1-3) and 1 (1-4),
respectively. Fulvestrant was the most frequent subsequent
hormonal therapy in both the palbociclib plus letrozole
and letrozole arms (received by 34% and 43% of patients,
respectively). Subsequent chemotherapy was used in 59%
of patients in the palbociclib plus letrozole arm and 65%
of patients in the letrozole arm. The median (range) num-
ber of chemotherapy regimens received postprogression
was 1 (1-4) and 2 (1-7) in the palbociclib plus letrozole
and letrozole arms, respectively. Median time from ran-
domization to first subsequent chemotherapy was longer
in the palbociclib plus letrozole arm than in the letrozole
arm (26.7 and 17.7 months, respectively; Fig. 2). Twelve
patients (15%) in the palbociclib plus letrozole arm and
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13 patients (17%) in the letrozole arm received subsequent
mTOR inhibitor (everolimus). One and 2 patients in the
palbociclib plus letrozole and letrozole alone arms, respec-
tively, received a subsequent CDK4/6 inhibitor.

Safety

Consistent with previous reports, the most frequently
reported all-causality AEs in the palbociclib plus letrozole
arm were hematologic (neutropenia: any grade, 75%; grade
3 or 4, 59%; leukopenia: any grade, 43%; grade 3 or 4, 18%;
Table 3). There were no reports of febrile neutropenia. The
cumulative incidence of all-causality AEs reported by > 15%
of patients during the first 5 years of treatment with palbo-
ciclib revealed that the incidence of AEs generally peaked
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PAL+LET LET
100 (N=84) (N=81)
90 Patients with events, n (%) 60 (71) 56 (69)
80 Median OS, mo (95% Cl) 37.5(31.4-47.8) 34.5(27.4-42.6)

OS Probability, %
g
|

Hazard ratio (95% Cl)
P value

0.897 (0.623-1.294)
0.281

0 12 24 36 48 60 72 84
Time, mo
Number of patients at risk
PAL+LET 84 73 63 38 28 13 8
LET 81 67 52 33 21 10 3
B Median OS (95% Cl)
Subgroup n (%) PAL+LET PBO+LET Hazard Ratio
All randomized patients 165 (100) 37.5(314-47.8)  34.5(27.4-42.6) —a 0.90 (0.62-1.29)
Ade <65y 89 (54) 41.8(28.1-54.6)  35.7 (27.1-48.0) — . 0.83 (0.51-1.36)
9 265y 76 (46) 37.5(31.4-50.1)  34.4(26.2-50.5) — 0.97 (0.57-1.67)
ECOG status 0 91 (55) 47.8 (35.5-58.3) 35.7 (28.2-46.7) —a—t 0.70 (0.42-1.16)
1 74 (45) 28.2(24.2-38.9)  33.3(23.4-51.3) — 1.12 (0.66-1.91)
Visceral 81 (49) 28.1(23.2-418)  28.5(25.8-48.0) — 1.13 (0.68-1.88)
Disease site Bone only 28 (17) 65.4 (20.6-NE) 41.8 (23.4-47.0) [ 0.36 (0.12-1.05)
Other 56 (34) 41.8(34.7-53.5)  40.8 (27.4-54.3) R E— 0.95 (0.51-1.76)
Prior chemothera Yes 71 (43) 32.2(25.1-54.6)  31.5 (23.4-46.7) — . 0.77 (0.43-1.36)
py No 94 (57) 41.8(32.7-49.2)  38.4 (27.1-48.5) —. 0.98 (0.61-1.57)
Prior hormonal thera Yes 56 (34) 50.1(28.2-75.5)  41.8 (26.2-54.3) — 0.78 (0.40-1.52)
24 No 109 (66) 352 (28.1-443)  34.1(27.1-42.2) —.— 0.94 (0.61-1.45)
Prior systemic thera Yes 84 (51) 35.1(27.6-54.5)  33.3 (26.0-46.7) — 0.83 (0.49-1.38)
4 Py No 81 (49) 41.6 (31.5-47.8) 35.7 (27.1-48.5) —a 0.96 (0.57-1.62)
<12moordenovo 110 (67) 38.9(28.1-47.6) 345 (27.4-48.0) — . 0.98 (0.62-1.52)
Time from end of adiuvant >12 mo 55 (33) 37.5(28.1-75.5)  31.5(26.0-50.5) — . 0.77 (0.40-1.46)
roatmont o diseaée <12 mo 29 (18) 281 (10.9-54.6)  33.3 (14.3-61.2) — . 1.01(0.42-2.46)
romonce <5y 58 (35) 28.4 (20.2-49.2) 33.3 (23.4-46.7) —. 0.98 (0.54-1.81)
>5y 26 (16) 75.5 (25.1-75.5) 31.5 (15.8-54.3) — 0.55 (0.20-1.52)
Redi North America 36 (22) 58.3 (35.2-NE) 37.2 (25.8-63.7) —.— 0.52 (0.20-1.33)
egion Europe 123 (75) 34.7 (26.9-44.3) 34.1(26.4-42.2) — . 0.93 (0.62-1.39)

Fig.1 Overall survival in the ITT population and by subgroup. a
Kaplan—Meier curve of OS in the ITT population. b Forest plot of
OS by subgroup. ECOG Eastern Cooperative Oncology Group, ITT

within the first year and then was relatively consistent over
time (Fig. 3).

Discussion

The final OS analysis showed that OS was numerically
longer in the palbociclib plus letrozole arm compared
with the letrozole arm, although the results did not reach
statistical significance. This trend was also observed for
most subgroups; however, the number of patients in each
subgroup was small. Based on previous analyses and given
the longer median postprogression survival observed in
both treatment arms, a larger sample size would likely be

T T
1.251.50 1.75 2.00 2.25 2.50
In favor of LET =i

T
0 0.250.500.75
€= In favor of PAL+LET

intention-to-treat, LET letrozole, NE not estimable, OS overall sur-
vival, PAL palbociclib, PBO placebo

needed to detect a statistically significant difference in OS
in first-line ER+ breast cancer [12].

In addition, no new safety signals were observed
in the current analysis; the incidence of AEs generally
peaked within the first year and then remained constant
for <5 years of treatment with palbociclib. The most fre-
quently reported all-causality AEs in the palbociclib plus
letrozole arm were hematologic. These data demonstrated
the consistent safety profile of palbociclib in combination
with letrozole with long-term use and should provide con-
fidence that there is no cumulative toxicity. These findings
are in contrast to what is commonly seen with cytotoxic
chemotherapies [14]; this is especially relevant as CDK4/6
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Table 2 Summary of subsequent anticancer treatment regimens

PAL+LET LET (n=179)
(n=80)

Any systemic therapy, n (%) 66 (83) 70 (89)

Systemic therapy agents, n (%)

Antihormonal therapy 50 (63) 58 (73)
Nonsteroidal Al 14 (18) 20 (25)
Steroidal Al 21 (26) 28 (35)
Fulvestrant 27 (34) 34 (43)
Tamoxifen 11 (14) 17 (22)

Chemotherapy 47 (59) 51 (65)
Anthracyclines 15 (19) 22 (28)
Capecitabine 27 (34) 33 (42)
Gemcitabine 4(5) 8 (10)
Taxanes 34 (43) 31(39)
Vinorelbine 12 (15) 6(8)
Other 19 (24) 19 (24)

mTOR inhibitor 12 (15) 13 (17)

Blinded therapy (clinical trial) 2(3) 5(6)

Palbociclib 1(1) 2(3)

Al aromatase inhibitor, LET letrozole, mTOR mechanistic target of
rapamycin, PAL palbociclib

PAL+LET LET
(N=84) (N=81)

-

=]

=3
|

©
=
1

Patients with events, n (%) 47 (56) 51 (63)
Median time to chemotherapy, mo (95% CI)

26.7 (19.2-32.7) 17.7 (16.1-24.4)
0.662 (0.445-0.989)

-3
o
1

Hazard ratio (95% CI)

o N
S o
1 1

NoW B
S © o
1 1 1

Time to Chemotherapy Probability, %
: :

o
o
=
)

24 36 48 60 72 84
Time, mo

Fig.2 Kaplan—Meier estimated time to first use of chemotherapy
postprogression. LET letrozole, PAL palbociclib

inhibitors are currently being evaluated in the early breast
cancer setting [15].

Treatment with palbociclib plus letrozole prolonged the
time to first use of chemotherapy compared with letrozole
alone; delaying the use of cytotoxic chemotherapy can
have a positive impact on patients’ quality of life [13].
While the number of patients in each treatment arm who
received subsequent systemic therapy was similar, fewer
patients in the palbociclib plus letrozole arm versus the
letrozole alone arm received >3 subsequent systemic
treatment regimens (18.8% and 38.0%, respectively).
Patients in the letrozole alone arm received a median of
2 regimens of systemic therapy postprogression, driven
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by chemotherapy, compared with a median of 1 systemic
postprogression therapy in the palbociclib plus letrozole
arm. These differences could reflect the earlier time of first
use of chemotherapy in the patients in the letrozole alone
arm, and suggest that postprogression therapies may have
impacted OS in this study. Since the results of PALOMA-1
were presented, substantial data have been generated with
CDXK4/6 inhibitors for the treatment of ABC, including OS
data. To date, no other OS data have been presented from
randomized studies of a CDK4/6 inhibitor in combination
with an Al in postmenopausal women. Recently reported
OS results from randomized studies showed prolonged OS
with CDK4/6 inhibitors in combination with fulvestrant
versus placebo plus fulvestrant [10, 16, 17]. As previously
noted, a numerical but not statistically significantly longer
OS was observed in the PALOMA-3 clinical trial, which
evaluated the efficacy of palbociclib plus fulvestrant ver-
sus placebo plus fulvestrant for the treatment of patients
with HR+/HER2— ABC whose disease had progressed
on ET [10]. In MONALEESA-3, ribociclib plus fulves-
trant was compared with placebo plus fulvestrant in the
first- and second-line settings for postmenopausal women
with HR+/HER2— ABC [16]. Ribociclib plus fulvestrant
significantly prolonged OS versus placebo plus fulvestrant
(hazard ratio, 0.724; 95% CI 0.568-0.924; P =0.00455;
median OS, not reached [NR] vs 40 months, respectively)
[16]. MONARCH 2 compared abemaciclib plus fulvestrant
versus placebo plus fulvestrant in women of any meno-
pausal state (pre/perimenopausal women received ovarian
suppression) with HR+/HER2— ABC whose disease had
progressed on prior ET [17]. Abemaciclib plus fulvestrant
prolonged OS compared with placebo plus fulvestrant
(hazard ratio, 0.757; 95% CI 0.606-0.945; P=0.0137,
median OS, 46.7 vs 37.3 months, respectively) [17]. Of
note, 33% of patients in PALOMA-3 received chemo-
therapy in the metastatic disease setting, whereas the
MONARCH 2 and MONALEESA-3 trials did not allow
prior chemotherapy for metastatic disease [10, 16, 17].
MONALEESA-7 evaluated ribociclib plus a nonsteroi-
dal AT (NSAI) and ovarian suppression versus placebo
plus ovarian suppression and an NSAI as first-line treat-
ment in exclusively premenopausal women with HR+/
HER2- ABC [18]. Ribociclib plus NSAI significantly
prolonged OS versus placebo plus NSAI (hazard ratio,
0.71; 95% CI 0.54-0.95; P=0.00973; median OS, NR vs
40.9 months, respectively) [18].

Since the initial readout of PALOMA-1, there have been
7 randomized phase 3 studies demonstrating the efficacy
of CDK4/6 inhibition with ET versus ET alone [19-25].
These results confirm the importance of this target in
ER+/HER2— breast cancer and reinforce the findings seen
in this smaller, randomized study, highlighting the success
of a rational development program based on preclinical
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Fig.3 Cumulative incidence of all-causality AEs>15% during
the first 5 years of treatment with palbociclib in the as-treated set.
a Hematologic AEs. b Nonhematologic AEs. AFEadverse event.
*Grouped terms were as follows: neutropenia included the preferred
terms neutropenia or neutrophil count decreased; anemia included
the preferred terms anemia, hematocrit decreased, or hemoglobin
decreased; leukopenia included the preferred terms leukopenia or

observations. Limitations of the PALOMA-1 trial include
its open-label design and small sample size that may limit
sufficient power to detect a statistically significant differ-
ence in OS; however, the long-term safety data reported
here (median duration of follow-up of > 5 years) and else-
where [26] showed no cumulative toxicity of palbociclib
plus ET and no new safety signals.

This report demonstrates a numerical increase in OS
that is observed with the combination of palbociclib plus
letrozole versus letrozole alone. These data, along with
the published studies showing a statistically significant
improvement in OS for patients receiving a CDK4/6
inhibitor in combination with various types of hormonal
therapy, clearly support the use of CDK4/6 inhibitors in
combination with ET as a standard of care for the treat-
ment of patients with HR+/HER2— ABC. OS data from
the phase 3 studies of NSAI in combination with CDK4/6
inhibitors in postmenopausal women, including the larger
phase 3 PALOMA-2 study, are eagerly awaited.
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