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Abstract
Palbociclib is a highly selective, reversible, oral inhibitor of cyclin-dependent ki-
nases 4 and 6 that is approved to treat hormone receptor-positive/human epidermal 
growth factor receptor 2-negative advanced breast cancer. An open-label, single-
arm, Japanese phase 2 study was conducted to investigate the efficacy and safety of 
palbociclib plus letrozole as first-line treatment in 42 postmenopausal patients with 
estrogen receptor-positive/human epidermal growth factor receptor 2-negative ad-
vanced breast cancer. The probability of progression-free survival originally reported 
at 1 year was 75.0% (90% confidence interval, 61.3-84.4), but median progression-
free survival was not attained at the primary analysis. In this report, updated efficacy 
and safety results with a longer follow-up period are presented. The median duration 
of treatment in the updated analysis was 33.0 months (range, 1.8-49.2). The prob-
ability of progression-free survival at 1 year was 75.6% (90% confidence interval, 
62.4-84.7). Median progression-free survival was 35.7  months (95% confidence 
interval, 21.7-46.7). Objective response rate and disease control rate were 47.6% 
(95% confidence interval, 32.0-63.6) and 85.7% (95% confidence interval, 71.5-
94.6), respectively. Common treatment-related adverse events (all grades; grade 
3/4) were neutropenia (100%; 93%), leukopenia (83%; 60%), and stomatitis (76%; 
0%). Treatment-related febrile neutropenia was reported in one patient. In general, 
no clinically meaningful deterioration in health-related quality of life was observed. 
Palbociclib plus letrozole remained effective and tolerable in Japanese postmenopau-
sal patients with estrogen receptor-positive, human epidermal growth factor receptor 
2-negative advanced breast cancer in this updated analysis.
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1 |  INTRODUCTION

The incidence of breast cancer has increased dramatically 
in Japanese women.1 It is now the most common cancer 
and one of the top 5 causes of cancer-related deaths among 
Japanese women.1 Breast cancer survival rates are high 
when detected early, but 5-year survival rates are much 
lower for Japanese women with advanced breast cancer 
(ABC).2 Cyclin-dependent kinase 4/6 (CDK4/6) inhibitor 
treatment in combination with an aromatase inhibitor (AI) 
has become the standard of care as first-line treatment in 
postmenopausal women with hormone receptor-positive 
(HR+)/human epidermal growth factor receptor 2-neg-
ative (HER2–) ABC.3 In September 2017, palbociclib, a 
highly selective, reversible, oral CDK4/6 inhibitor,4,5 was 
approved in Japan for the treatment of unresectable or re-
current breast cancer.6

The results of an international, open-label, phase 2 clin-
ical trial (PALOMA-1; NCT00721409) indicated that pal-
bociclib plus letrozole prolonged progression-free survival 
(PFS) vs letrozole alone (20.2 vs 10.2 months, respectively; 
hazard ratio, 0.49; 95% CI, 0.32-0.75; one-sided P = .0004) 
in postmenopausal women with estrogen receptor-positive 
(ER+)/HER2– ABC; Japanese patients were not included 
in this study.7 However, Japanese patients were included 
in a phase 3, randomized, placebo-controlled clinical trial 
of palbociclib plus letrozole as first-line treatment in post-
menopausal women with ER+/HER2– ABC (PALOMA-2; 
NCT01740427).8,9 In the overall study population, median 
PFS was significantly longer with palbociclib plus letro-
zole vs placebo plus letrozole (27.6 vs 14.5 months; hazard 
ratio, 0.56; 95% CI, 0.46-0.69; one-sided P  <  .0001; data 
cutoff date, 31 May 2017).10 Japanese patients were also 
included in a phase 3, randomized, placebo-controlled trial 
of palbociclib plus fulvestrant vs placebo plus fulvestrant as 
treatment for patients with HR+/HER2– ABC who had dis-
ease progression on prior endocrine therapy (PALOMA-3; 
NCT01942135).11,12 In the overall study population, median 
PFS was also significantly longer with palbociclib plus ful-
vestrant vs placebo plus fulvestrant (11.2 vs 4.6 months, re-
spectively; data cutoff date, 23 October 2015; hazard ratio, 
0.50; 95% CI, 0.40-0.62; one-sided P <  .0001).13 The me-
dian overall survival (OS) with palbociclib plus fulvestrant 
vs placebo plus fulvestrant was 34.9 vs 28.0 months (absolute 
difference, 6.9 months; hazard ratio, 0.81; 95% CI, 0.64-1.03; 
P = .09).14

Because Japanese women were not enrolled in the 
PALOMA-1 trial and the PALOMA-2 results were not yet 
available, an open-label, single-arm, Japanese phase 2 study 
was initiated to assess the efficacy and safety of palboci-
clib in combination with letrozole in the treatment of post-
menopausal Japanese women with ER+/HER2– ABC.15 The 
probability of PFS at 1 year was 75.0% (90% CI, 61.3-84.4). 

However, median PFS was not attained at the primary anal-
ysis. After palbociclib was approved by the Ministry of 
Health, Labour and Welfare in Japan on 27 September 2017, 
the study continued as a postmarketing clinical study until a 
sufficient number of PFS events were obtained. In this report, 
updated efficacy and safety results with a longer follow-up 
period are presented from the Japanese phase 2 trial, together 
with the subsequent therapy and health-related quality of life 
(HRQoL) data—the first time these types of data have been 
reported for Japanese patients from this trial.

2 |  PATIENTS AND METHODS

2.1 | Study design and patients

This phase 2, single-arm, open-label, multicenter study was 
conducted in Japan. Detailed methods have been previously 
published.15 Patients were postmenopausal women with 
ER+/HER2– ABC who had received no prior systemic ther-
apy for their advanced disease. Additional key inclusion cri-
teria were age ≥20 years; measureable disease per Response 
Evaluation Criteria in Solid Tumors (RECIST) v1.1 or bone-
only disease; Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) 0-2; and adequate bone marrow, 
renal, and liver function. Key exclusion criteria were HER2+ 
disease; advanced, symptomatic visceral spread; prior (neo)
adjuvant treatment with a nonsteroidal AI and disease re-
currence during treatment or ≤12  months after completing 
treatment; and prior treatment with a CDK4/6 inhibitor. The 
study was approved by the Institutional Review Board of 
each participating center and conducted according to applica-
ble local laws and regulatory requirements, the International 
Conference on Harmonisation Good Clinical Practice guide-
lines, and the Declaration of Helsinki. Written informed con-
sent was obtained from each participant.

2.2 | Study treatment

Patients received 125mg/d oral palbociclib on days 1-21 of 
each 28-day cycle, followed by 7days without palbociclib 
treatment. Patients also received 2.5mg/d letrozole admin-
istered continuously. Palbociclib dose interruptions/delays 
were permitted in response to protocol-specified, treatment-
related adverse events (AEs) that included uncomplicated 
grade 3 neutropenia, grade 3 neutropenia with fever, grade 4 
neutropenia, grade 4 thrombocytopenia, grade ≥3 nonhema-
tologic toxicity, and grade 3 QTc prolongation (QTc ≥501 
ms on≥ 2 separate electrocardiograms). If necessary, the first 
palbociclib dose reduction was from 125 to 100mg/d, and 
the second dose reduction was from 100 to 75mg/d. After 
the study transitioned to a postmarketing clinical study, the 
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patients switched from the study drug to commercially avail-
able palbociclib.

2.3 | Outcomes

The primary outcome was 1-year PFS. Secondary outcomes 
included PFS, objective response rate (ORR), disease con-
trol rate (DCR), duration of objective response (DOR), 
1-year survival, OS, safety, and patient-reported HRQoL. 
Safety was recorded during treatment and for 28 days after 
treatment; severity of AEs was graded using the Common 
Terminology Criteria for Adverse Events (CTCAE) v4.0 
and classified according to the Medical Dictionary for 
Regulatory Activities (MedDRA, v21.1). Patient-reported 
HRQoL was measured using the Functional Assessment 
of Cancer Therapy-General (FACT-G)16 and Functional 
Assessment of Cancer Therapy-Breast (FACT-B)17 scales, 
and the Trial Outcome Index (TOI)18; questionnaires were 
completed at baseline, day 1 of cycles 2 and 3, and day 1 of 
every other following cycle.

2.4 | Statistical analysis

All efficacy analyses were performed using the full analy-
sis set, which comprised all patients who received >1 dose 
of palbociclib. Efficacy was also assessed in the baseline 
disease characteristic subgroups of visceral or nonvisceral 
metastases; length of disease-free interval (DFI) since com-
pletion of prior treatment (≤12months, >12months, or de 
novo metastatic disease); prior or no prior endocrine therapy; 
prior or no prior chemotherapy; age (<65years or ≥65 years); 
and Ki67 staining (≤20% or >20%). The 1-year PFS prob-
ability and 90% CI were estimated using the Kaplan-Meier 
method. Median PFS, OS, and associated 95% CIs were also 
estimated using the Kaplan-Meier method. ORR was de-
fined as the percentage of patients who had either complete 
response (CR) or partial response (PR) based on RECIST 
criteria. DCR was the percentage of patients with CR, PR, 
or stable disease lasting ≥24 weeks. DOR was analyzed in 
patients in the full analysis set with OR and defined as the 
time from first OR to first objective disease progression or 
death. Treatment duration of subsequent therapy was esti-
mated using the Kaplan-Meier method. Change from base-
line in HRQoL scale scores was summarized by descriptive 
statistics (mean±SD). As a post hoc analysis, an examina-
tion of the time to definitive deterioration (TTD) in FACT-B 
total score was conducted using the Kaplan-Meier method. 
A meaningful change in QOL is defined as a change in base-
line score equal to or greater than the established minimally 
important differences: for FACT-B, this is 7-8 points.19 In 
this study, TTD was defined as the duration between baseline 

and first occurrence of a decrease of ≥7 points in FACT-B 
score with no subsequent observation of a >7-point decrease, 
which is the same definition as that used in PALOMA-2.20

3 |  RESULTS

3.1 | Patient population

A total of 42 patients were enrolled in the study. Patient dem-
ographics and baseline disease characteristics have been pre-
viously published15; brief patient demographics and baseline 
disease characteristics are presented in Table 1. Median pa-
tient age was 62.5 years. Approximately half of the patients 
had visceral metastases (47.6%). Eight patients (19.0%) had 
a DFI ≤12 months.

3.2 | Drug exposure

Study drug exposure is summarized in Table2. At a data 
cutoff date of 25 October 2018, 13 patients (31.0%) were 
being treated with commercially available palbociclib 
plus letrozole or letrozole alone. The median duration of 

T A B L E  1  Patient demographics and baseline disease 
characteristics

Characteristic
Palbociclib + Letrozole
N = 42

Age, median (range), y 62.5 (43-84)

Weight, median (range), kg 50.4 (38.6-74.5)

ECOG PS, n (%)

0 39 (92.9)

1 3 (7.1)

Disease site, n (%)

Visceral 20 (47.6)

Nonvisceral 22 (52.4)

Bone only 6 (14.3)

DFI, n (%)

≤12 mo 8 (19.0)

>12 mo 20 (47.6)

De novo metastatic 14 (33.3)

Prior (neo)adjuvant therapies, n (%)

Hormone therapy 27 (64.3)

Chemotherapy 20 (47.6)

Ki67-positive expression, n (%)

≤20% 19 (45.2)

>20% 23 (54.8)

Abbreviations: DFI, disease-free interval; ECOG PS, Eastern Cooperative 
Oncology Group performance status.
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study treatment was 33.0months (range, 1.8-49.2). Median 
relative palbociclib dose intensity was 70.7% (range, 38.0-
99.6). In total, 29 patients (69.0%) required ≥1 palbociclib 
dose reduction due to an AE: 16 were reduced to 100mg/d, 
and 12 were reduced to 75mg/d. In addition, 1 patient re-
duced to 100mg/d and mistakenly took 25mg×2 capsules 
(=50mg) instead of 25mg×4 capsules (=100mg) for 1day. 
Palbociclib dose interruption was experienced by 39 pa-
tients (92.9%). The mean (SD) number of interruptions 
per patient was 2.7 (2.0), and the mean (SD) duration of 
the dose interruptions was 4.6 (2.3) days. Thirty-two pa-
tients (76.2%) required dose interruption due to an AE. 
Palbociclib cycle delay occurred in 40 patients (95.2%); 
the mean (SD) number of cycle delays per patient was 
13.6 (11.9), and the mean (SD) duration of cycle delay 
was 9.3 (6.6) days. Thirty-nine patients (92.9%) required 
cycle delay due to an AE.

3.3 | Efficacy

At the data cutoff date, the 1-year probability of PFS was 
75.6% (90% CI, 62.4-84.7). The Kaplan-Meier estimated me-
dian PFS was 35.7months (95% CI, 21.7-46.7; Figure1). PFS 
was also assessed in subgroups based on baseline character-
istics (Figure2). Median PFS was >40 months for patients 
with nonvisceral metastatic disease, for patients without 
prior chemotherapy, for patients with age ≥65 years, and 
for patients with Ki67 ≤20%. Median PFS was not reached 
for patients with de novo metastatic disease and for patients 
without prior endocrine therapy. A landmark analysis was 
performed to assess PFS in patients who did and did not re-
quire dose reduction within the first 90days (Figure3); PFS 
was similar in both subgroups.

In the full analysis set, 20 patients had OR, and the median 
DOR was 41.4 months (95% CI, 19.0–not estimable [NE]). In 
the full analysis set, the ORR was 47.6% (95% CI, 32.0-63.6) 
and the DCR was 85.7% (95% CI, 71.5-94.6). In the response 
evaluable set (n = 36), the ORR and DCR were 55.6% (95% 
CI, 38.1-72.1) and 83.3% (95% CI, 67.2-93.6), respectively. 
OS data remain immature; median OS was not reached at the 
date of this data cutoff (Figure 4). Survival probability was 
92.9% (95% CI, 79.5-97.6) at 1 year, 90.3% (95% CI, 76.3-
96.3) at 2 years, and 82.7% (95% CI, 67.1-91.4) at 3 years.

3.4 | Subsequent therapy

Of the 42 patients enrolled in the study, 24 patients had PFS 
events at the data cutoff date. Four of 24 patients did not have 
a record of subsequent therapy. Three patients permanently 
discontinued the study treatment due to AEs and then re-
ceived subsequent therapy. In total, 23 patients (54.8%) re-
ceived subsequent systemic anticancer therapies (Figure 5).

Among these 23 patients, 10 received 1 subsequent reg-
imen, 2 received 2 subsequent regimens, 3 received 3 sub-
sequent regimens, and 8 received >3 subsequent regimens 
at the data cutoff date. Of the 42 patients, 13 patients were 
being treated with commercially available palbociclib plus 
letrozole or letrozole alone, and these patients were not in-
cluded in the analyses of subsequent therapy assessment.

The most common first subsequent therapy was endocrine 
therapy, followed by chemotherapy (20 patients [87.0%] and 
3 patients [13.0%], respectively; Table 3). Fulvestrant alone 
or fulvestrant-containing regimens were used in 14 patients 
(60.9%). Exemestane alone or exemestane-containing regi-
mens were used in 3 patients (13.0%); everolimus plus ex-
emestane was used in 1 of these 3 patients. Paclitaxel alone 
or paclitaxel-containing regimens were used in 3 patients (pa-
clitaxel alone in 1 patient, and bevacizumab plus paclitaxel in 
2 patients) (Table S1).

T A B L E  2  Exposure to study drug

Palbociclib + Letrozole
N = 42

Duration of treatment,a  median 
(range), months

33.0 (1.8-49.2)

Palbociclib (N = 42)

Average daily dose, median (range), 
mg

100.6 (75-125)

Dose reductions,b  n (%) 29 (69.0)

Reduction to 100 mg 16 (38.1)

Reduction to 75 mg 12 (28.6)

Reduction to 50 mg 1 (2.4)f 

Time to first dose reduction,c  
median (range), days

66 (29-1067)

Dose interruption,d  n (%) 39 (92.9)

Cycle delay,e  n (%) 40 (95.2)

Relative dose intensity, median 
(range), %

70.7 (38.0-99.6)

Letrozole (N = 42)

Dose interruption,d  n (%) 35 (83.3)

Cycle delay,e  n (%) 10 (23.8)

Relative dose intensity, median 
(range), %

99.7 (69.6-100.0)

aTotal number of days from first to and including last day of each study 
treatment. 
bIncludes any dose reduction from the initial prescribed dose not including dose 
interruptions. 
cTimed from (start of first occurrence minus first dose date of cycle 1) + 1. 
dInterruptions include missed dose based on the case report form and dose 
administered = 0 mg. 
eCycle delay is defined as any delay of the cycle start date. 
fOne patient mistakenly took 25 mg × 2 capsules (=50 mg) instead of 25 mg × 4 
capsules (=100 mg) for 1 d. 
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F I G U R E  1  Kaplan-Meier estimated PFS probability in the full analysis set. CI, confidence interval; PFS, progression-free survival

F I G U R E  2  Kaplan-Meier estimated PFS probability by patient subgroup. A, Visceral and nonvisceral metastasis subgroups. B, DFI since 
prior (neo)adjuvant therapy subgroups. C, Prior and no prior endocrine therapy subgroups. D, Prior and no prior chemotherapy subgroups. E, Age 
<65 y and ≥65 y subgroups. F, Ki67 expression subgroups. CI, confidence interval; DFI, disease-free interval; NE, not estimable; NR, not reached; 
PFS, progression-free survival
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Median duration of first, second, and third or greater 
subsequent therapy was 8.3 (95% CI, 3.9-12.2), 3.5 (95% 
CI, 2.3-9.8), and 3.8 (95% CI, 2.8-4.6) months, respectively. 
Five patients received an everolimus-containing regimen 
(4 patients and 1 patient received everolimus plus exemes-
tane and everolimus plus toremifene, respectively) as any 
line of subsequent therapy. Median duration of subsequent 
everolimus-containing treatment was 4.1 months (95% CI, 
2.1-8.4). The median time to first use of subsequent chemo-
therapy was not yet reached (95% CI, 24.2 months—NE) at 

the data cutoff date (Figure S1). The time course of subse-
quent therapies in each patient is shown in Figure 6.

3.5 | Safety

The most commonly reported AEs were similar to those 
previously described (Table  4), and no new safety signals 
were observed with longer follow-up. Neutropenia remained 
the most frequent AE; however, treatment-related febrile 

F I G U R E  3  Kaplan-Meier estimated PFS probability for patients with and without dose reduction during the first 90 d. Patients with PFS time 
within 90 d were excluded. CI, confidence interval; NE, not estimable; PFS, progression-free survival

F I G U R E  4  Kaplan-Meier estimated OS probability in the full analysis set. CI, confidence interval; NE, not estimable; NR, not reached; OS, 
overall survival
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neutropenia (grade 3) was only observed in 1 patient. Two 
patients received granulocyte-colony stimulating factor (G-
CSF), 1 due to grade 4 neutropenia and the other due to grade 
3 febrile neutropenia. After recovery, both patients resumed 
palbociclib at a lower dose level. Two treatment-related seri-
ous AEs (SAEs) were previously reported in this study: 1 

report of grade 3 febrile neutropenia and 1 report of grade 
5 subarachnoid hemorrhage. For this patient, the last doses 
of palbociclib and letrozole were given 12 and 5  days, re-
spectively, before death.15 No new treatment-related SAEs 
have been reported since the primary analysis. Seven of the 
42 patients (16.7%) discontinued palbociclib treatment due 
to treatment-related AEs (neutropenia in 4 patients; and ma-
laise, alanine aminotransferase/aspartate aminotransferase 
increased and subarachnoid hemorrhage in 1 patient each).

3.6 | HRQoL

Overall changes from baseline to end of study treatment in 
FACT-B and TOI total scores remained consistent (Figure 7), 
indicating that HRQoL was maintained with palbociclib plus 
letrozole. Changes from baseline to the end of study treat-
ment in FACT-G total scores and FACT-B subscale scores 
were also consistent over the course of the study (Figure S2). 
The Kaplan-Meier estimated median TTD in FACT-B score 
was 43.0 months (95% CI, 26.0-46.5; Figure 8).

4 |  DISCUSSION

With extended follow-up, palbociclib plus letrozole remains 
an effective and well-tolerated therapy in postmenopausal 
Japanese women with ER+/HER2– ABC. In general, the data 
reported here are consistent with those of the PALOMA-2 ex-
tended follow-up results; with a median duration of follow-
up of 37.6 months (data cutoff date, 31 May 2017), median 
PFS in the palbociclib arm of PALOMA-2 was 27.6 months 
(95% CI, 22.4-30.3).10 Patient baseline disease characteristics 
were similar between the 2 studies, although the proportion 
of patients with ECOG PS of 0 was higher in the Japanese 
phase 2 study than in PALOMA-2 (92.9% and 57.9%, respec-
tively).10 Overall, palbociclib plus letrozole appears to be as 

F I G U R E  5  CONSORT diagram of subsequent therapy. aOne patient continued commercially available letrozole only. AE, adverse event

T A B L E  3  Summary of subsequent anticancer treatment regimens

Systemic Anticancer Therapy, 
n (%)

Palbociclib + Letrozole
N = 23a 

First subsequent therapy 23 (100.0)

Endocrine therapy 20 (87.0)

Chemotherapy 3 (13.0)

VEGF inhibitor 2 (8.7)

CDK4/6 inhibitor 2 (8.7)

mTOR inhibitor 1 (4.3)

Other 2 (8.7)

Second subsequent therapy 13 (56.5)

Endocrine therapy 7 (30.4)

Chemotherapy 5 (21.7)

VEGF inhibitor 0

CDK4/6 inhibitor 1 (4.3)

mTOR inhibitor 0

Other 2 (8.7)

Third or greater subsequent therapy 11 (47.8)

Endocrine therapy 9 (39.1)

Chemotherapy 10 (43.5)

VEGF inhibitor 4 (17.4)

CDK4/6 inhibitor 1 (4.3)

mTOR inhibitor 4 (17.4)

Other 2 (8.7)

Abbreviations: CDK4/6, cyclin-dependent kinase 4/6; mTOR, mammalian target 
of rapamycin; VEGF, vascular endothelial growth factor.
aTotal number of patients who received subsequent therapy. 
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effective in Japanese patients as in the overall population of 
PALOMA-2.

Palbociclib plus letrozole remained well tolerated in 
Japanese patients. No new safety signals were observed 
in Japanese patients with longer follow-up. Hematologic 
AEs were the most frequently reported AEs with ex-
tended follow-up in both this Japanese phase 2 study and in 
PALOMA-2.10 The rate of all-grade neutropenia was higher 
in the Japanese phase 2 study and in the Japanese subgroup 
analysis of PALOMA-2 than in the overall population in 
PALOMA-2.9,10 In this Japanese phase 2 study, neutrope-
nia was reported in 100% of patients receiving palbociclib. 
However, Japanese patients in the phase 2 study reported 
similar rates of treatment-related SAEs (4.8%) as did pa-
tients receiving palbociclib in PALOMA-2 (6.5%).10 In both 
the Japanese study and in PALOMA-2, febrile neutropenia 
was rare, reported in 2.4% and 2.0% of patients, respectively. 
Palbociclib-related toxicities were generally managed with 
dose modification in Japanese patients. It was reported that 
dose reduction of palbociclib did not appear to impact the 
efficacy at the primary analysis15; however, the data were im-
mature and we could not fully evaluate the impact of dose 
reduction on efficacy. In this report, the landmark analysis 
with extended follow-up showed that PFS was similar in 
Japanese patients regardless of whether they required a pal-
bociclib dose reduction within the first 90 days of treatment. 

Importantly, palbociclib tolerability appears to be similar in 
Japanese patients and in patients of other ethnicities, and dose 
modifications to manage palbociclib toxicities are unlikely to 
affect the efficacy in Japanese patients.

Japanese patients with nonvisceral metastases demon-
strated greater benefit with palbociclib plus letrozole than 
did patients with visceral metastases; median PFS was 
approximately 2.5years longer in patients with nonvis-
ceral metastases (46.7 and 16.7months). A similar PFS 
difference between patients with visceral and nonvisceral 
metastases was also observed in other clinical trials. The 
proportion of patients with nonvisceral metastases was 
comparable in the Japanese phase 2 study and PALOMA-2 
(52.4% and 51.8%, respectively). In PALOMA-2, median 
PFS was >1year longer in patients with nonvisceral metas-
tases compared with patients with visceral metastases (35.9 
and 19.3months, respectively).10 Similarly in PALOMA-3, 
median PFS was approximately 3months longer in patients 
with nonvisceral vs visceral disease (11.2 and 8.0months, 
respectively).21 Median PFS was also longer for Japanese 
patients with a DFI >12 months than for patients with a 
shorter DFI; the difference between the 2 groups was >1 
year (37.1 vs 21.7months). Median PFS was not reached 
for the 14 patients with de novo metastatic disease. Kaplan-
Meier plots of PFS were similar between Japanese pa-
tients with or without prior endocrine therapy. In contrast, 

F I G U R E  6  Time course of subsequent therapies in each patient. *Patients who were being treated with commercially available palbociclib 
plus letrozole or letrozole alone at the data cutoff date. OS, overall survival
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median PFS was longer in Japanese patients who did not 
have prior chemotherapy compared to those with prior che-
motherapy. Median PFS was also longer in Japanese pa-
tients aged ≥65 years vs those <65 years of age. Of note, in 
PALOMA-2, median PFS was prolonged with palbociclib 
compared with placebo in all patient subgroups examined, 
suggesting that all patient subpopulations derive benefit 
from the addition of palbociclib to letrozole, regardless 
of their baseline characteristics.10 In Japanese patients, 

median PFS was longer for the patients with Ki67 expres-
sion ≤20% vs >20% (46.7 and 27.6months, respectively). 
In PALOMA-2, Ki-67 index values at a 15% or 20% cutoff 
did not reveal a patient group with a better or worse PFS 
with palbociclib plus letrozole compared with placebo plus 
letrozole.22 These subgroup data support the efficacy of 
palbociclib plus letrozole across patient subgroups.

Most Japanese patients (87%) received endocrine therapy 
as their first subsequent therapy after disease progression on 
palbociclib, and approximately 30% received endocrine ther-
apy as their second subsequent therapy. Only 3 patients (13%) 
received chemotherapy as their first subsequent therapy. 
Single-agent fulvestrant was the most common subsequent 
treatment. In PALOMA-2, 60.8% and 36.6% of patients re-
ceived endocrine therapy and chemotherapy, respectively, as 
the first subsequent treatment after discontinuation of palbo-
ciclib,10 suggesting that patients enrolled in PALOMA-2 may 
have had more aggressive disease than did the patients in the 
Japanese study. However, PALOMA-2 was a large, multina-
tional trial, and differences in approved drug and insurance/
reimbursement systems among countries could influence the 
selection of subsequent treatments after the discontinuation 
of palbociclib. Importantly, the data from the Japanese phase 
2 study suggest that endocrine therapy remains effective after 
palbociclib combination therapy in the majority of Japanese 
patients. Subsequent endocrine therapy is advantageous be-
cause it delays the use of chemotherapy treatment, which is 
associated with increased toxicity and reduced quality of life.

Generally, no clinically meaningful deterioration in 
FACT-G, FACT-B, and TOI total scores and FACT-B subscale 
scores was observed in Japanese patients in this study. This find-
ing is similar to that observed in the overall PALOMA-2 study 
population with extended follow-up, in which the FACT-B total 
score was maintained over time with palbociclib plus letrozole, 
and changes from baseline did not significantly differ between 
the palbociclib and placebo arms.10 In addition, median TTD 
was 43.0 months in this study. This is longer than the findings 
from PALOMA-2 in which the same definition of TTD was 
used for the analysis (24.9 months in the placebo plus letrozole 
arm and 26.3 months in the palbociclib plus letrozole arm).20 
These results suggest that palbociclib treatment does not nega-
tively impact QoL in Japanese patients.

This study is subject to certain limitations, including its 
single-arm, open-label design and small sample size, and 
therefore may be subject to biases. However, with extended 
follow-up, treatment of Japanese patients with ER+/HER2– 
ABC with palbociclib in combination with letrozole yielded a 
median PFS of almost 3 years. Palbociclib plus letrozole was 
confirmed as safe and effective, without clinically meaningful 
deterioration in patient-reported HRQoL, in postmenopausal 
Japanese patients with ER+/HER2– ABC. Furthermore, as 
the majority of patients received hormonal therapy as subse-
quent therapy after disease progression with palbociclib plus 

T A B L E  4  Palbociclib treatment-related AEs occurring in ≥10% 
of patients

AE, n (%)

Palbociclib + Letrozole
N = 42

Any Grade Grade 3/4

Any AE 42 (100.0) 39 (92.9)

Hematologic AE

Neutropeniaa 42 (100.0) 39 (92.9)

Leukopeniab 35 (83.3) 25 (59.5)

Thrombocytopeniac 11 (26.2) 0

Anemia 9 (21.4) 2 (4.8)

Nonhematologic AE

Stomatitisd 32 (76.2) 0

Infectione 11 (26.2) 0

Rashf 10 (23.8) 0

Constipation 10 (23.8) 0

ALT increased 10 (23.8) 4 (9.5)

AST increased 10 (23.8) 1 (2.4)

Alopecia 8 (19.0) 0

Malaise 7 (16.7) 0

Headache 6 (14.3) 0

Diarrhea 5 (11.9) 0

Epistaxis 5 (11.9) 0

Nausea 5 (11.9) 0

Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; MedDRA, Medical Dictionary for Regulatory 
Activities; PT, preferred term.
aNeutropenia was categorized according to the MedDRA PTs neutropenia and 
neutrophil count decreased. 
bLeukopenia was categorized according to the MedDRA PTs leukopenia and 
white blood cell count decreased. 
cThrombocytopenia was categorized according to the MedDRA PTs 
thrombocytopenia and platelet count decreased. 
dStomatitis was categorized according to the MedDRA PTs cheilitis, glossitis, 
mucosal inflammation, oropharyngeal pain, and stomatitis. 
eInfections were categorized according to the MedDRA PTs angular cheilitis, 
cellulitis, conjunctivitis, cystitis, genital candidiasis, gingivitis, laryngitis, lip 
infection, nasopharyngitis, oral herpes, otitis media, pharyngitis, and upper 
respiratory tract infection. 
fRash was categorized according to the MedDRA PTs rash, rash maculopapular, 
dermatitis, and dermatitis acneiform. 



4938 |   TAKAHASHI eT Al.

letrozole in this study, it will provide the opportunity for fu-
ture analysis of the efficacy of subsequent therapies.
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