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Abstract
Breast cancer is the most common type of cancer among women worldwide and in Japan. The majority of breast cancers are 
hormone receptor–positive (HR+)/human epidermal growth factor receptor 2–negative (HER2‒), and endocrine therapy is 
an effective therapy for this type of breast cancer. However, recent substantial advances have been made in the management 
of HR+/HER2‒ advanced breast cancer (ABC) with the advent of targeted therapies, such as cyclin-dependent kinase 4/6 
(CDK4/6) inhibitors, resulting in significant improvements in survival outcomes versus endocrine therapy alone. To evaluate 
the optimal use of palbociclib, a CDK4/6 inhibitor, in HR+/HER2– ABC, this review summarizes clinical trial and real-
world data for palbociclib. In addition, current biomarker studies in palbociclib clinical research are reviewed. In Japanese 
patients, palbociclib was shown to be effective with a manageable safety profile, although differences were observed in the 
frequency of adverse event and dosing parameters. Current evidence supporting palbociclib as a first-line treatment strategy 
for patients with HR+/HER2‒ ABC in Asia, and specifically japan, is also discussed.
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Introduction

Breast cancer is the most common cancer among women 
worldwide and also in Japan [1] and is the fifth leading cause 
of cancer-related death in Japanese women [2]. In eastern 
Asia (inclusive of Japan) in 2018, the incidence of breast 
cancer was 39.2 per 100,000 females, whereas the mortality 
rate was 8.6 per 100,000 females [1]. Four main molecu-
lar subtypes of breast cancer exist (i.e., hormone recep-
tor–positive/human epidermal growth factor receptor 2–neg-
ative [HR+/HER2–], HR+/HER2+ , HR‒/HER2‒, and  

HR‒/HER2+) [3]. Among patients diagnosed with primary 
breast cancer, the majority (71–73%) of breast cancers are 
HR+/HER2‒ [3, 4].

Monotherapy with an aromatase inhibitor or fulvestrant 
is a reasonable treatment option for HR+ advanced breast 
cancer (ABC) considering the economic and clinical benefit 
to patients. A previous study in patients with estrogen recep-
tor–positive (ER+) ABC or metastatic breast cancer (MBC) 
reported a median overall survival (OS) of 54.1 months with 
fulvestrant and 48.4 months with anastrozole [5]. In Japa-
nese patients with HR+ ABC who were treated with anastro-
zole, the median time to progression was 13.7 months, and 
median OS was 60.1 months [6]. However, it is essential to 
consider how OS can be extended beyond 5 years in patients 
with ABC, since data suggest that initial treatment of ABC 
with chemotherapy does not provide a survival advantage 
over endocrine therapy [7].

Cyclin-dependent kinase 4/6 (CDK4/6) and cyclin D1 
together play a role in regulating cell-cycle progression 
(Fig. 1) [8, 9]. Palbociclib was the first CDK4/6 inhibi-
tor approved for the treatment of HR+/HER2– ABC in 
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combination with an aromatase inhibitor in the first-line 
setting or fulvestrant in the second-line setting in the United 
States [10]. In Japan, palbociclib was approved for the treat-
ment of inoperable or recurrent breast cancer in 2017 [11]. 
Current Japanese Breast Cancer Society Clinical Practice 
guidelines recommend a CDK4/6 inhibitor plus an aro-
matase inhibitor as a first-line endocrine therapy for post-
menopausal patients with HR+/HER2‒ ABC [12].

Early preclinical studies showed that palbociclib was 
a potent and highly selective CDK4/6 inhibitor, and that 
targeting CDK4/6 alone resulted in antitumor activity [13, 
14]. Two other CDK4/6 inhibitors, ribociclib and abe-
maciclib, have also been developed for the treatment of  
HR+/HER2– ABC [15]. The clinical benefits of palbociclib 
[16, 17], ribociclib [18, 19], and abemaciclib [20, 21] have 
been shown in randomized clinical trials, with all 3 CDK4/6 
inhibitors showing comparable efficacy results and manage-
able safety profiles without a deterioration in quality of life 
[22]. The focus of this review is to summarize current clini-
cal trial data and real-world evidence supporting palbociclib 
as the first-line standard of care for HR+/HER2– ABC.

Review of palbociclib clinical trial data

Palbociclib clinical trials

The phase 3 PALOMA-2 and PALOMA-3 trials showed sig-
nificant improvement in PFS with palbociclib plus letrozole 
or fulvestrant versus placebo plus letrozole or fulvestrant, 
respectively (Table 1) [16, 17, 23–25]. In PALOMA-2, 
postmenopausal women with ER+/HER2– ABC were ran-
domized 2:1 to receive palbociclib or placebo plus letrozole 
as first-line treatment for their advanced disease [16, 23]. 
The median PFS was 27.6 months in the palbociclib group 
versus 14.5 months in the placebo group. Furthermore, 
a subgroup analysis of patients enrolled in PALOMA-2 
showed a PFS benefit with palbociclib plus letrozole versus 
placebo plus letrozole across all patient subgroups, includ-
ing among patients with bone-only disease [23]. Moreover, 
median PFS was significantly longer in the palbociclib 
group compared with the placebo group among patients 
with visceral metastases (19.3 months [95% CI, 16.4–22.2] 
vs 12.9 months [8.4–16.6], respectively; hazard ratio = 0.63 
[95% CI, 0.47–0.85]; P < 0.01), and among patients with-
out visceral metastases (not reached [95% CI, 25.1–not 
estimable] vs 16.8 months [95% CI, 13.7–22.2]; hazard 
ratio = 0.50 [95% CI, 0.36–0.70]; P < 0.0001) [26]. In PAL-
OMA-3, pre/perimenopausal and postmenopausal women 
with HR+/HER2– ABC whose cancer had relapsed or pro-
gressed with prior endocrine therapy were randomized 2:1 
to receive palbociclib or placebo plus fulvestrant [17, 24]. 
Median PFS was 11.2 and 4.6 months in the palbociclib and 

placebo groups, respectively. Moreover, OS analysis from 
PALOMA-3 after 44.8 months of follow-up showed an OS 
benefit of 6.9 months with palbociclib plus fulvestrant ver-
sus placebo plus fulvestrant [25]. Overall survival data from 
PALOMA-2 have not yet been reported.

In both phase 3 PALOMA trials, neutropenia was the 
most common grade 3 or 4 adverse event (AE) [16, 17]. 
Among patients in the palbociclib plus letrozole group in 
PALOMA-2, 56.1% experienced grade 3 neutropenia and 
10.4% experienced grade 4 neutropenia; the incidence of 
grade 3 or 4 febrile neutropenia was low (1.8%) [16]. In 
PALOMA-3, among patients in the palbociclib plus fulves-
trant group, 53.3% experienced grade 3 and 8.7% experi-
enced grade 4 neutropenia; febrile neutropenia was reported 
in 0.6% of patients [17]. A pooled analysis of data from the 
PALOMA-1, -2, and -3 trials showed that interstitial lung 
disease was reported in 1.5% of patients receiving palboci-
clib plus endocrine therapy and that the incidence of inter-
stitial lung disease was similar across geographic locations 
[27]. Additionally, quality of life was maintained in patients 
treated with palbociclib plus endocrine therapy [28, 29].

Subsequent treatments after permanent discontinua-
tion of palbociclib were also assessed in both phase 3 tri-
als (Table 1). These findings indicate that palbociclib did 
not compromise the efficacy of subsequent therapy, and 
that palbociclib combination therapy extended the time to 
chemotherapy [23, 25]. Moreover, the types of subsequent 
therapies patients received were generally similar between 
treatment arms in both PALOMA-2 and PALOMA-3, sug-
gesting that palbociclib does not influence the subsequent 
therapy received [23, 25].

Biomarker analyses using patient tumor samples were 
conducted in both PALOMA-2 and PALOMA-3. Data from 
PALOMA-2 reinforced ER status as a significant marker for 
therapeutic benefit with observations supporting that this 
breast cancer subtype is dependent on the CDK4/6:cyclin 
D:retinoblastoma pathway [30]. In addition, higher levels 
of CDK4 gene expression were suggestive of an endo-
crine resistance phenotype that could be circumvented 
with the addition of palbociclib (Fig. 2) [30]. Analyses of 
PALOMA-3 showed that lower levels of CCNE1 mRNA 
expression were linked to greater PFS benefit with palboci-
clib plus fulvestrant treatment [31]. Analyses of circulating 
tumor DNA (ctDNA) from PALOMA-3 showed that with 
both palbociclib plus fulvestrant and placebo plus fulvestrant 
treatment, TP53 mutation and FGFR1 gain were associated 
with early relapse [32]. Moreover, PIK3CA ctDNA dynam-
ics after 2 weeks of palbociclib plus fulvestrant treatment 
were predictive of long-term outcomes [33].

Additionally, an analysis was performed based on 
whole-exome sequencing of 59 tumors from patients with  
HR+/HER2‒ MBC who received CDK4/6 inhibitors 
to evaluate mechanisms driving resistance to CDK4/6 
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inhibitors [34]. The study identified loss of RB1; and altera-
tions in AKT1, RAS, AURKA, CCNE2, ERBB2, and FGFR2 
as potential CDK4/6 inhibitor resistance mechanisms [34]. 
A study also showed that an increase in plasma levels of 
thymidine kinase 1 activity (TKa) after 1 cycle of palbo-
ciclib treatment was associated with shorter median PFS, 
highlighting TKa levels as a predictor of early resistance 
to CDK4/6 inhibition [35]. Further research is warranted 
to confirm whether previously identified potential genomic 
biomarkers are predictive of response to CDK4/6 inhibitors 
[36].

Palbociclib clinical trial data in Asian and Japanese 
patients

Subgroup analyses of Asian patients enrolled in PALOMA-2 
and PALOMA-3 showed a favorable efficacy and pharma-
cokinetic and safety profile generally consistent with that of 
the overall population. Ninety-five Asian patients (14.3% of 
the overall population), including 46 Japanese patients, were 
enrolled in PALOMA-2, and 105 Asian patients (20.2% of 
the overall population), including 35 Japanese patients, were 
enrolled in PALOMA-3 [37–39]. Among Asian patients in 
PALOMA-2, median PFS was 25.7 months with palboci-
clib plus letrozole versus 13.9 months with placebo plus 
letrozole (hazard ratio, 0.49 [95% CI, 0.27–0.87]; P = 0.007) 
[37]. Compared with non-Asians, Asians had higher geo-
metric mean palbociclib Ctrough values (93.8 vs 61.7 ng/
mL), but variability was lower (percent coefficient of vari-
ance: 32.3% vs 59.1%), and the distribution of Ctrough values 
was generally similar [37]. In PALOMA-3, among Asian 

patients, median PFS was not reached in the palbociclib 
group and was 5.8 months in the placebo group (hazard 
ratio, 0.485 [95% CI, 0.27–0.87]; P = 0.0065) [39]. Asian 
and non-Asian patients had similar palbociclib exposure, 
with similar within-patient geometric mean steady-state pal-
bociclib trough concentration values (85.7 and 74.8 ng/mL, 
respectively) [39]. In both studies, neutropenia was the most 
common any-grade AE among Asian patients who received 
palbociclib, and was also more frequent among Asian than 
non-Asian patients [37, 39]. However, palbociclib discon-
tinuation rates due to AEs among Asian and non-Asian 
patients were comparable (PALOMA-2: 10.8% vs 9.5%; 
PALOMA-3: 0% vs 5.1%), suggesting that palbociclib AEs 
are manageable in Asian patients.

Subgroup analyses specifically looking at the Japanese 
cohorts from PALOMA-2 and PALOMA-3 were also 
conducted (Table 2). A total of 46 Japanese patients with  
ER+/HER2– ABC were enrolled in PALOMA-2; 32 patients 
received palbociclib plus letrozole and 14 received placebo 
plus letrozole [38]. Median PFS among Japanese patients 
was longer with palbociclib compared with placebo (22.2 vs 
13.8 months; P = 0.103), and PFS was not affected by dose 
reduction [38]. At the time of this report, OS data were not 
yet mature. Compared with that in non-Asians, the steady-
state geometric mean palbociclib Ctrough value was higher in 
Japanese patients (95.4 vs 61.7 ng/mL), but the individual 
values were within a similar range. The incidence of any-
grade hematologic AEs observed in the palbociclib group 
was higher among Japanese patients than that observed 
in the overall population of PALOMA-2 (Table 2). Over-
all, grade 3/4 AEs were observed more frequently among 

Fig. 2  Potential biomarkers predictive of response to palbociclib 
[30–35, 66]. These markers have the potential to predict response to 
palbociclib in patients with HR+/HER2– breast cancer. ER estrogen 
receptor; ET endocrine therapy; HER2– human epidermal growth fac-

tor receptor 2–negative; HR+hormone receptor–positive; PIK3CA 
phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit 
alpha; TKa thymidine kinase 1 activity
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Japanese patients treated with palbociclib than those in the 
overall population. For example, neutropenia was observed 
in 87.5% of palbociclib-treated Japanese patients versus 
66.4% of patients in the overall population. More Japanese 
patients experienced a dose reduction due to an AE com-
pared with the overall population; neutropenia was associ-
ated with dose reduction in 31.3% of patients [38]. Overall, 
neutropenia was manageable with dose modification, and 
only 9.4% of patients discontinued study treatment because 
of neutropenia.

PALOMA-3 enrolled 35 Japanese patients with  
HR+/HER2– MBC whose disease had progressed on pre-
vious endocrine therapy; 27 patients received palbociclib 
plus fulvestrant and 8 patients received placebo plus fulves-
trant [40]. Median PFS was longer among Japanese patients 
who received palbociclib versus those who received pla-
cebo (13.6 vs 11.2 months; P = 0.339). Japanese and non-
Asian patients had similar within-patient geometric mean 
Ctrough palbociclib levels at steady state (84.4 and 74.8 ng/
mL, respectively), showing similar palbociclib exposure. 
Similar to the overall population, neutropenia was the most 
common AE with palbociclib treatment among Japanese 
patients; albeit, a higher rate of neutropenia was observed 
in Japanese patients versus the overall population (93.0% 
vs 79.0%). Febrile neutropenia was reported in 1 Japanese 
patient receiving palbociclib plus fulvestrant. Although more 
Japanese patients experienced a palbociclib dose reduction 
due to hematologic AEs (33% due to neutropenia) than in 
the overall population, no Japanese patient discontinued pal-
bociclib treatment because of AEs.

In a pooled analysis of Japanese patients from PAL-
OMA-2, PALOMA-3, and the single-arm Japanese phase 
2 study (n = 101), 98.0% of Japanese patients who received 
palbociclib experienced all-grade neutropenia [41]; grade 
3 or 4 neutropenia was reported in 90.1% of patients, but 
was manageable with dose modifications. Compared with 
Japanese patients who required cycle delay or dose inter-
ruption, patients who completed a 3/1 schedule during the 
first 2 cycles with palbociclib had higher baseline neutro-
phil counts. In PALOMA-2 and the Japanese phase 2 study, 
baseline neutrophil levels were positively correlated with 
neutrophil count at Cycle 1 Day 15. Importantly, expo-
sure–response analyses in the overall populations in PAL-
OMA-2 and PALOMA-3 showed similar PFS in patients 
with and without palbociclib dose reductions [42], and 
palbociclib dose reduction did not affect tumor response in 
Japanese patients [41]. In addition, no apparent correlation 
was observed between the post-treatment absolute neutrophil 
count and Ctrough in this pooled analysis or in PALOMA-2 or 
PALOMA-3, suggesting that the pharmacokinetics of palbo-
ciclib do not affect the incidence of neutropenia [38, 40, 41].

An open-label, single-arm, Japanese phase 2 study also 
examined the efficacy of palbociclib plus letrozole among 

postmenopausal patients with ER+/HER2– ABC who had 
no prior systemic anticancer therapy for ABC [43, 44]. A 
total of 42 patients received palbociclib plus letrozole and 
were included in efficacy analyses. In an updated analysis 
of the primary study [44], the 1-year PFS probability was 
75.6%, and the median PFS was 35.7 months. All 42 Japa-
nese patients experienced any-grade neutropenia. Grade 3 
or 4 neutropenia was observed in 92.9% of patients, and 
treatment-related febrile neutropenia (grade 3) was observed 
in 1 patient. In general, palbociclib-related AEs observed 
in the Japanese phase 2 study were managed through dose 
modification without affecting treatment duration or efficacy. 
Among the 23 patients (54.8%) who received ≥ 1 subsequent 
anticancer therapy, the majority received endocrine therapy 
(87.0%) followed by chemotherapy (13.0%). Similar to the 
Japanese phase 2 study, a recent report on subsequent treat-
ment patterns after palbociclib plus endocrine therapy or 
placebo plus endocrine therapy in Japanese patients enrolled 
in PALOMA-2 and PALOMA-3 showed that endocrine 
therapy was the most common first subsequent therapy; 
chemotherapy was the second most comment subsequent 
therapy [45].

Treatment with palbociclib in the real‑world 
setting

Real‑world evidence regarding treatment 
with palbociclib

Palbociclib treatment in the real-world setting has been 
assessed in several retrospective studies and further support 
the efficacy and safety of palbociclib plus endocrine therapy 
for HR+/HER2– ABC. Table 1 summarizes real-world data 
from palbociclib studies that included more than 50 patients 
who were pre/peri- or postmenopausal women or men with 
HR+/HER2– ABC. The Ibrance Real World Insights (IRIS) 
study used medical chart review data to evaluate palbociclib 
treatment in patients with confirmed HR+/HER2– ABC who 
received palbociclib in combination with either an aromatase 
inhibitor or fulvestrant in the United States, Argentina, and 
Germany [46, 47]. In addition, other real-world studies have 
published data from the United States, Italy, and Ireland 
[48–52]. In summary, real-world PFS was 15.1–26.4 months 
in the first-line setting [49–51], and 12.3–12.8 months in 
the second-line setting [49, 51], indicating that real-world 
efficacy with palbociclib combination treatment comple-
ments that observed in randomized controlled trials (PFS: 
PALOMA-2, 27.6 months in the first-line setting [23]; 
PALOMA-3, 11.2 months in the second- or later-line setting 
[24]). Similar to PALOMA-2 and PALOMA-3, commonly 
reported AEs in real-world studies included neutropenia, 
other hematologic AEs, and fatigue [48, 49, 52]. Of note, 
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interstitial lung disease was also observed with CDK4/6 
inhibitors in the real-world setting as well as PALOMA 
studies [27, 53]. Additionally, real-world data were utilized 
to expand the approved indications of palbociclib to include 
male patients with ABC in 2019 [54].

In Japan, the real-world efficacy of palbociclib was ana-
lyzed in 4 retrospective studies (Table 2) [55–58]. Whereas 
the sample sizes of Japanese real-world studies were small, 
the efficacy and safety results seem to be consistent with 
global real-world data. Findings from clinical trials and 
real-world data in Japanese patients showed that AEs asso-
ciated with palbociclib therapy, including neutropenia, are 
managed effectively by dose modifications. However, fur-
ther studies are needed to confirm the clinical effect of pal-
bociclib in Japan, such as on efficacy, survival, AEs, and 
cost-effectiveness.

Discussion

CDK4/6 inhibitors have been shown to prolong PFS and OS 
as first-line or second-line treatment in patients with ABC 
[19, 20, 23–25, 59, 60]. Several reports in both the clini-
cal trial and real-world settings have shown that the mag-
nitude of PFS benefit is greater when palbociclib is used 
as an early-line therapy rather than in later-line settings, 
suggesting a limited clinical benefit among patients who 
receive it as a later-line option. First, hormone sensitivity 
decreases with subsequent endocrine therapy treatments, 
resulting in a reduced clinical benefit rate [61]. Findings 
from PALOMA-3 showed that among patients with sensitiv-
ity to previous endocrine therapy, median OS was 10 months 
longer with palbociclib plus fulvestrant versus placebo plus 
fulvestrant (hazard ratio for death, 0.72) [25]. Second, time 
to first subsequent chemotherapy with palbociclib treatment 
in PALOMA-2 was longer than that observed in PALOMA-3 
(40.4 vs 17.6 months), suggesting quality of life was main-
tained for a longer period of time before chemotherapy was 
initiated [23, 25]. Finally, objective response with palboci-
clib treatment in PALOMA-2 was higher than that in PAL-
OMA-3 among patients with measurable disease (55.3% 
vs 25.0%) [16, 62]. It has also been shown that first-line 
treatment response was a key predictor of post-recurrence 
survival in patients with HR+/HER2– breast cancer [63]. 
Poor responses to first-line treatment were associated with 
unfavorable prognostic outcomes [63]. Success of first-line 
treatment may result in a positive and long-term relationship 
between doctor and patient. Together, these results suggest 
that in patients with ABC or MBC, the optimal treatment 
option should be prescribed first-line.

Elucidating biomarkers that are predictive of palboci-
clib treatment benefit may highlight the optimal clinical 
application of this CDK4/6 inhibitor in patients with ABC, 
including in those who are endocrine therapy–naive. Current 

evidence suggests that plasma thymidine kinase activity may 
predict response to palbociclib [35, 64]. Biomarkers such 
as this will be especially helpful to identify patients who 
will derive the greatest benefit from palbociclib combination 
therapy, including identifying patients sensitive to endocrine 
therapy who derive greater benefit from palbociclib. More-
over, it will be important to determine if such biomarkers are 
also predictive of treatment benefit in Asian and Japanese 
patients. In the event biomarkers identified in the overall 
population are not predictive in Asian patients, additional 
biomarker analyses in this population will be warranted.

Although AEs (e.g., neutropenia) are the main cause of 
palbociclib dose modification, analyses have suggested that 
there is no difference in efficacy between patients who did 
or did not experience a dose reduction [41]. Additionally, 
exposure–response analyses have shown that palbociclib 
dose reductions do not affect PFS [42]. Thus, AEs can be 
managed via dose modification without affecting the PFS 
benefit provided by palbociclib combination therapy.

Currently, several clinical trials of palbociclib for  
HR+/HER2– ABC are ongoing to address remaining clinical 
questions. First, it is not clear whether the optimal benefit 
of palbociclib can be achieved through first- or second-line 
treatment. The SONIA trial (ClinicalTrials.gov Identifier: 
NCT03425838) is currently evaluating whether the sequence 
of an aromatase inhibitor plus CDK4/6 inhibitor as first-
line therapy, followed by fulvestrant as second-line therapy, 
is more effective than an aromatase inhibitor as first-line 
therapy followed by fulvestrant plus a CDK4/6 inhibitor 
as second-line therapy. Second, additional research on the 
choice of endocrine partner for CDK4/6 inhibitor combina-
tion therapy is also needed, as some clinical studies have 
already investigated the treatment benefit of using tamoxifen 
or an aromatase inhibitor with ribociclib [65]. Moreover, 
novel oral selective estrogen receptor degraders in combina-
tion with palbociclib are currently being evaluated (Clinical-
Trials.gov Identifier: NCT03455270, NCT04711252).

Additionally, evaluation of the choice of subsequent ther-
apy after disease progression while receiving palbociclib 
or after discontinuation of palbociclib due to an AE is war-
ranted. The clinical study MAINTAIN is currently assess-
ing the efficacy of ribociclib in patients whose disease pro-
gressed while receiving a CDK4/6 inhibitor (ClinicalTrials.
gov Identifier: NCT02632045). A further understanding of 
the mechanisms of resistance to CDK4/6 inhibitors would 
aid in the assessment of subsequent treatment patterns. 
Current evidence suggests that the upregulation of various 
genes, such as CDK6 or CCNE1, may lead to resistance [66, 
67]. Furthermore, real-time monitoring of tumor biology by 
ctDNA, as was demonstrated in PALOMA-3 [32, 33], may be 
a reasonable option for selecting optimal therapy depending 
on tumor characteristics (e.g., detection of the PIK3CA muta-
tion would result in the selection of a PI3K inhibitor, such as 
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buparlis or alpelisib [68]). The PADA-1 trial (ClinicalTrials.
gov Identifier: NCT03079011), which is monitoring ctDNA 
for the occurrence of an ESR1 mutation in patients with  
ER+/HER2– MBC receiving palbociclib plus an aromatase 
inhibitor, may also be helpful in identifying the optimal sub-
sequent therapy [69]. This type of personalized medicine is 
expected in the near future.

Finally, it is essential to understand which patients will 
achieve an OS benefit from a CDK4/6 inhibitor. For instance, 
there are three types of patients that can be identified via 
the Kaplan–Meier plots of PALOMA-2 and PALOMA-3 
studies: (1) an early resistance group who have disease pro-
gression within approximately 6 months of treatment, (2) 
patients who experience disease progression near the median 
PFS time, and (3) patients who achieve a PFS benefit longer 
than the median PFS [16, 17, 23, 24]. Thus far, there is min-
imal evidence to identify which patients will have longer 
survival with CDK4/6 inhibitor treatment, highlighting the 
importance of identifying a biomarker for this population. 
In addition, strategies to extend OS in patient groups 1 and 
2 mentioned previously are warranted.

As was reviewed in this manuscript, several real-world 
studies demonstrate the efficacy and safety of palbociclib in 
clinical practice; however, there is still a lack of information 
available to answer the clinical questions discussed. Addi-
tional prospective clinical research studies and translational 
research studies are essential to help clarify these clinical 
questions associated with CDK4/6 inhibitor treatment.

Conclusion

Early-line palbociclib treatment of patients with HR+/
HER2– ABC provides clinical benefit regardless of patient 
ethnicity. Many clinical trial and real-world studies have 
highlighted the prolonged PFS afforded by palbociclib 
combination therapy compared with endocrine therapy 
alone when used as a first-line treatment in patients with 
HR+/HER2– ABC, in the overall population and in sub-
groups of Asian and Japanese patients. The safety profile of 
palbociclib therapy, especially neutropenia, is manageable 
through dose modification without affecting treatment dura-
tion or efficacy both in clinical trials and real-world studies. 
Analyses suggest potential biomarkers could be predictive 
of response to CDK4/6 inhibitors (e.g., CDK4, CCNE1 lev-
els). Further clinical research on biomarkers is merited to 
help improve outcomes in patients with HR+/HER2– ABC 
treated with CDK4/6 inhibitors as personalized medicine.
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