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Introduction
Breast cancer (BC), as the most common malignancy 
among women, is a primary cause of cancer-related 

death worldwide.1 Despite a significant increase in 
overall survival (OS) due to progress in treatment 
strategies in the last few years,2–4 no curative 

A multicenter analysis of treatment patterns 
and clinical outcomes of subsequent 
therapies after progression on palbociclib  
in HR+/HER2− metastatic breast cancer
Yi Li#, Wei Li#, Chengcheng Gong#, Yabin Zheng, Quchang Ouyang, Ning Xie, Qing Qu,  
Rui Ge* and Biyun Wang*

Abstract
Introduction: Endocrine therapy and cyclin-dependent kinase (CDK) 4/6 inhibitors (CDK4/6i) 
are standard treatment options for hormone receptor positive (HR+)/human epidermal 
growth factor receptor 2 negative (HER2–) metastatic breast cancer (MBC). However, the 
efficacy of standard subsequent therapies after CDK4/6i-based treatment is unclear. This 
study aimed to examine physician practice patterns and treatment outcomes of subsequent 
therapies administered after progression on palbociclib therapy in clinical practice.
Methods: The study included 200 patients with HR+/HER2– MBC who underwent subsequent 
treatments after progressing on palbociclib-based regimens in five Chinese institutions 
between August 2017 and April 2020. The treatment pattern, progression-free survival (PFS), 
overall survival (OS), and objective response rate (ORR) were reported.
Results: A total of 200 patients were included, of whom 147 (73.5%) and 53 (26.5%) received 
subsequent chemotherapy and endocrine therapy, respectively. The frequently used 
monochemotherapy regimens were taxane (n = 29), capecitabine (n = 21), and vinorelbine 
(n = 17), while the endocrine therapy regimens were chidamide plus exemestane (n = 16) and 
everolimus plus exemestane (n = 9). The overall median PFS (mPFS) was 5.5 months, with 
no significant difference in mPFS between the chemotherapy and endocrine therapy groups 
(p = 0.669). However, among patients not sensitive to prior palbociclib treatment, those 
administered chemotherapy had significantly longer PFS than those administered endocrine 
therapy (p = 0.006). The mPFS with endocrine therapy after first-, second-, and subsequent-
line palbociclib was 13.4, 3.1, and 4.1 months, respectively (p = 0.233); in contrast, the mPFS 
with chemotherapy was 7.2, 6.5, and 4.9 months after first-, second-, and subsequent-line 
palbociclib, respectively (p = 0.364). The median OS was not achieved. The ORR was 10.6% 
among the 198 patients included in the analysis.
Conclusions: Physicians prefer chemotherapy over endocrine therapy for the treatment of patients 
with HR+/HER2– MBC who develop progression on palbociclib. Sensitivity to previous palbociclib 
treatment might be one of the indicators for predicting response to subsequent treatment.
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treatment modality for metastatic breast cancer 
(MBC) has been established to date.5 Approximately 
75% of patients with MBC are hormone receptor 
positive (HR+)/ human epidermal growth factor 
receptor 2 negative (HER2–)6 and are treated with 
endocrine therapy based on subtype.7 However, the 
high rate of resistance to endocrine therapy (primary 
or secondary) requires switching to new approaches, 
including other targeted therapies.

Cyclin-dependent kinase (CDK) 4/6 inhibitors 
(CDK4/6i) are a promising category of drugs 
recently introduced for the clinical treatment of 
HR+/HER2– MBC. Palbociclib and letrozole 
were first approved in February 2015 for the 
first-line therapy of estrogen-receptor (ER) pos-
itive, HER2– MBC, based on the results of the 
PALOMA-1 trial.8,9 The phase III randomized 
PALOMA-2 trial further proved the benefit of 
palbociclib.10,11 Similarly, the PALOMA-3 trial 
indicated that a combination of palbociclib and 
fulvestrant contributed to a significantly longer 
median progression-free survival (mPFS) com-
pared with fulvestrant alone in patients with 
HR+/HER2− MBC who progressed after endo-
crine therapy.12 In addition, the other 
CDK4/6i’s, ribociclib13–15 and abemaciclib,16,17 
showed significant activity in first-line or later-
line treatment for HR+/HER2– MBC in combi-
nation with endocrine therapy. The approval of 
palbociclib in China enabled more treatment 
options to achieve better efficacy. However, 
although palbociclib is effective in the initial 
treatment of MBC, patients eventually develop 
resistance.

Data about the selection of treatment options and 
the efficacy of subsequent therapies (switching to 
chemotherapy or continuing endocrine therapy 
with the use of an agent via another mechanism) 
after CDK4/6i-based treatment are limited. Most 
targeted treatments approved in HR+/HER2– 
MBC were examined in CDK4/6i naive patients, 
and emerging mechanisms of resistance to 
CDK4/6i have unknown effects on the effective-
ness of these agents. Understanding the treat-
ment patterns and outcomes of subsequent 
treatment strategies can provide a basis for future 
prospective studies. As a result, this multicenter 
retrospective study aimed to assess physician 
practice patterns and treatment outcomes of sub-
sequent treatment received by patients with 
HR+/HER2– MBC after progression on palboci-
clib therapy among patients with HR+/
HER2– MBC.

Methods

Study design and participants
This retrospective, observational multicenter study 
was approved by the Ethics Committee and 
Institutional Review Board (IRB) of Fudan University 
Shanghai Cancer Center (FUSCC) (IRB approval 
number: 1812195-6) and was conducted according 
to the tenets of the Declaration of Helsinki. The need 
for informed consent was waived, owing to the retro-
spective nature of the study in accordance with the 
national legislation and institutional requirements. 
This study was retrospectively registered with 
ClinicalTrials.gov (ClinicalTrials.gov identifier: 
NCT04517318) and the other study ID number was 
YOUNGBC-9. The principal investigator was 
Professor Biyun Wang from Fudan University.

The subjects were patients with HR+/HER2– 
MBC who received subsequent treatment after 
progressing on the combination regimen of palbo-
ciclib and endocrine therapy between August 
2017 and April 2020 in one of the five participat-
ing medical institutions. There were: FUSCC, 
Jiangsu Province Hospital, Cancer Hospital of the 
University of Chinese Academy of Sciences 
(Zhejiang Cancer Hospital), Hunan Cancer 
Hospital, and Ruijin Hospital Affiliated to 
Shanghai Jiaotong University School of Medicine. 
The eligibility criteria were (1) female sex; (2) age 
⩾18 years; (3) histologically and cytologically con-
firmed MBC; (4) HR positive and HER2 negative 
status, as defined according to the ASCO/CAP 
guideline;18,19 (5) at least one-cycle subsequent 
treatment after progressing on the combination of 
palbociclib and endocrine therapy; and (6) com-
plete medical records. Clinical data regarding 
baseline patient characteristics, treatment history, 
and survival outcomes were obtained retrospec-
tively by reviewing the medical records.

Subsequent treatment after progression  
on palbociclib
After progression on palbociclib in clinical prac-
tice, patients were prescribed systemic treatments 
whose types were decided by physicians based on 
patients’ disease history, willingness, and general 
health status.

Outcomes
PFS, OS, and objective response rate (ORR) were 
used as outcome measures of treatment efficacy. 
PFS was defined as the duration between 
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subsequent treatment after progression on previous 
palbociclib regimen and the date of tumor progres-
sion or the death of any cause. OS was defined as 
the period between end of palbociclib treatment 
and death or final follow-up. ORR was defined as 
the percentage of patients with complete response 
(CR) or partial response (PR). Response assess-
ments were conducted using computed tomogra-
phy, magnetic resonance imaging, and physical 
examination; treatment response was evaluated 
according to the criteria of Response Evaluation 
Criteria in Solid Tumors 1.1. The visit schedule 
and compliance of different patients may be differ-
ent, which may lead to different cycles of assess-
ment of treatment response. As a result, this may 
have an effect on PFS.

Statistical analysis
The descriptive data comprised the information on 
demographics, disease history, and treatment 
options. Clinicopathological characteristics were 
described using the median (range) or percentage. 
Sensitivity to prior palbociclib therapy was defined 
as a documented clinical benefit (CR plus PR plus 
stable disease equal to or more than 24 weeks) from 
the prior palbociclib treatment. The patients were 
divided into two groups based on subsequent treat-
ment after progression on palbociclib as the chem-
otherapy and endocrine therapy groups. 
Between-group comparisons of baseline character-
istics were conducted using the chi-square tests. 
The Kaplan–Meier method was used to estimate 
PFS and OS. In addition, the Cox proportional 
hazards model was used to estimate hazard ratios 
(HRs) and corresponding 95% confidence inter-
vals (CIs). A log-rank test was conducted to per-
form exploratory analyses using the following 
variables: age, menopausal status, disease-free 
interval, liver metastases, lung metastases, number 
of metastatic sites, and lines of systematic treat-
ments of palbociclib. Cox multivariate models were 
performed based on the univariate analyses results.

Two-tailed CIs and p-values were obtained. All 
statistical analyses were performed using SPSS v. 
24.0. A p-value less than 0.05 was considered sta-
tistically significant.

Results

Baseline characteristics
A total of 200 patients with a median age of 55 
(28–82) years were enrolled. The patient 

characteristics are shown in Table 1. Overall, 
53.5% of the patients had more than two meta-
static sites, and 82.0% of patients had visceral 
metastases, of which liver metastasis was the most 
common (59.0%). In addition, 55.5% of the 
patients received more than two lines of systemic 
treatments before palbociclib, indicating a heav-
ily-pretreated group. After progression on palbo-
ciclib treatment, 147 (73.5%) and 53 (26.5%) 
patients received subsequent chemotherapy and 
endocrine therapy, respectively. Table 2 shows 
the baseline patient characteristics according to 
the type of subsequent treatment. There were no 
significant differences in baseline characteristics 
between the two groups, except for the presence 
of liver metastasis and sensitivity to prior palboci-
clib. The chemotherapy group included a signifi-
cantly higher proportion of patients with liver 
metastases (64.6% versus 43.3%, p = 0.007) and 
patients not sensitive to previous palbociclib 
(60.5% versus 28.3%, p < 0.001) than the endo-
crine group.

Types of subsequent treatments after 
progression on palbociclib
The types of subsequent treatments after progres-
sion on palbociclib treatment are shown in Table 
3. Among the 147 patients who received subse-
quent chemotherapy, 51.7% (n = 76) received 
monochemotherapy. The single-agent chemo-
therapy regimens were taxane (n = 29), capecit-
abine (n = 21), vinorelbine (n = 17), liposomal 
doxorubicin (n = 5), eribulin (n = 2), and cyclo-
phosphamide (n = 2). In addition, 17 patients 
received anti-vascular endothelial growth factor 
receptor (VEGFR) 2 combination therapy, with 
the most common combination chemotherapy 
agent being nab-paclitaxel/paclitaxel (n = 15). 
The remaining 54 patients were treated with 
combination chemotherapy.

As subsequent treatment, 53 patients received 
endocrine therapy with fulvestrant (n = 4), 
exemestane (n = 2), or anastrozole (n = 1), or in 
combination with targeted agents. Endocrine 
combination regimens included histone deacety-
lase inhibitors (HDACi), chidamide-based regi-
mens (n = 21), mammalian target of rapamycin 
inhibitors (mTORi), everolimus-based regimens 
(n = 15), and palbociclib-based regimens (n = 10). 
Chidamide plus exemestane (n = 16) and everoli-
mus plus exemestane (n = 9) were the most com-
mon endocrine regimens after progression on 
palbociclib.

https://journals.sagepub.com/home/tam
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Efficacy
All patients were included in the efficacy analysis. 
After a median follow-up of 9.2 (range, 3.8–35.4) 
months, 128 patients had disease progression, 

leading to an mPFS of 5.5 (range, 4.6–6.4) 
months (Figure 1). The mPFS was 5.6 months in 
the chemotherapy group and 4.6 months in the 
endocrine therapy group (HR, 1.091; 95% CI, 
0.731–1.629; p = 0.669) (Figure 2). Considering 
the imbalance of potential confounding factors 
(the presence of liver metastasis and the sensitiv-
ity to previous palbociclib) between the two 
groups at baseline, an analysis that adjusted 
mPFS for these predefined covariates was per-
formed. The results showed no significant differ-
ence in mPFS between the two groups (adjusted 
HR = 1.052, 95% CI, 0.730–1.515). However, in 
patients not sensitive to previous palbociclib 
(n = 104), chemotherapy contributed to a signifi-
cantly longer mPFS compared with endocrine 
therapy [(6.3 months versus 2.4 months; HR, 
0.415; 95% CI, 0.223–0.773; p = 0.006) (Figure 
3(a)]. Among patients sensitive to previous pal-
bociclib treatment (n = 96), a trend toward 
improved mPFS was observed in patients who 
received endocrine therapy, but the difference 
was not statistically significant [(8.0 months ver-
sus 5.1 months; HR, 0.085; 95% CI, 0.932–2.965; 
p = 0.085) (Figure 3(b)].

Among patients who received chemotherapy, 
Figure 4 shows that the mPFS was 7.2, 6.5, and 
4.9 months in patients who previously underwent 
first-line (n = 22), second-line (n = 45), and subse-
quent-line palbociclib (n = 80), respectively 
(p = 0.364). For patients who received endocrine 
therapy, Figure 5 shows that mPFS was 13.4, 3.1, 
and 4.1 months in patients who previously under-
went first-line (n = 13), second-line (n = 9), and 
subsequent-line palbociclib (n = 31), respectively 
(p = 0.233). The most commonly used endocrine 
treatment options were regimens based on chida-
mide, everolimus, and palbociclib; the corre-
sponding mPFS was 2.6 months, 5.1 months, and 
3.1 months, respectively.

The analysis of ORR involved 198 patients. No 
patient achieved CR and 21 achieved PR, result-
ing in an ORR of 10.6% (Supplemental Table 
1). The chemotherapy group had a trend of bet-
ter ORR than the endocrine therapy group 
(13.0% versus 3.8%, p = 0.114) (Supplemental 
Table 2).

Whether in the chemotherapy group or the endo-
crine group, univariate and multivariate analysis 
showed that no factors were significantly related 
to PFS in Log rank analysis (Supplemental Tables 
3 and 4).

Table 1.  Baseline patient characteristics.

Characteristics Number of patients (%) (n = 200)

Age (years), median (range) 55 (28–82)

Menopausal status

  Premenopausal 63 (31.5)

  Postmenopausal 137 (68.5)

Disease-free interval

  Primary metastatic 25 (12.5)

  ⩽2 years 30 (15.0)

  >2 years 145 (72.5)

Metastatic sites

  Lung 73 (36.5)

  Liver 118 (59.0)

  Bone 143 (71.5)

  Brain 11 (5.5)

Number of metastatic sites

  1 39 (19.5)

  2 54 (27.0)

  ⩾3 107 (53.5)

Visceral metastases

  Yes 164 (82.0)

  No 36 (18.0)

Lines of advanced systematic therapy of palbociclib

  1 35 (17.5)

  2 54 (27.0)

  ⩾3 111 (55.5)

Next-line treatment after progression on palbociclib

  Chemotherapy 147 (73.5)

  Endocrine therapy 53 (26.5)

Sensitivity to the previous palbociclib

  Yes 96 (48.0)

  No 104 (52.0)
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Discussion
Palbociclib fundamentally changed the treat-
ment of HR+/HER2– MBC and significantly 
yielded better mPFS than single-agent endocrine 
therapy.8,10,12 However, most patients develop 
treatment resistance; the optimal treatment 
modality for post-palbociclib progression remains 
unknown.

A high proportion of the 200 patients had visceral 
metastasis and received prior systematic treat-
ments, representing a heavily-pretreated group. 
In total, 147 and 53 patients received chemother-
apy and endocrine therapy as their subsequent 
treatments, respectively. There were more 
patients in the chemotherapy group, which might 
reflect subsequent palbociclib treatment. In 

Table 2.  Baseline patient characteristics by chemotherapy or endocrine therapy groups.

Characteristics Chemotherapy group 
(n = 147) n (%)

Endocrine therapy 
group (n = 53) n (%)

p-values

Age (years), median, range 54 (28–82) 53 (31–78) 0.503

Menopausal status

  Premenopausal 48 (32.6) 15 (28.3) 0.559

  Postmenopausal 99 (67.4) 38 (71.7)

Disease-free interval

  Primary metastatic 16 (10.9) 9 (17.0) 0.403

  ⩽2 years 24 (16.3) 6 (11.3)

  >2 years 107 (72.8) 38 (71.7)

Metastatic sites

  Lung 51 (34.7) 22 (41.5) 0.377

  Liver 95 (64.6) 23 (43.3) 0.007

Number of metastatic sites

  1 26 (17.7) 13 (24.5) 0.060

  2 35 (23.8) 19 (35.9)

  ⩾3 86 (58.5) 21 (39.6)

Visceral metastases

  Yes 124 (84.3) 40 (71.7) 0.149

  No 23 (15.7) 13 (28.3)

Lines of advanced systematic therapy of palbociclib

  1 22 (15.0) 13 (24.5) 0.089

  2 45 (30.6) 9 (17.0)  

  ⩾3 80 (54.4) 31 (58.5)  

Sensitivity to the previous palbociclib

  Yes 58 (39.5) 38 (71.7) <0.001

  No 89 (60.5) 15 (28.3)
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addition, the chemotherapy group included a 
higher percentage of patients with liver metastasis 
and patients not sensitive to prior palbociclib 
compared with the endocrine therapy group, 
probably because physicians thought that these 
patients may benefit more from chemotherapy. 
The mPFS in the patients with post-palbociclib 
treatment was 5.5 months. There was no signifi-
cant difference in mPFS between the chemother-
apy and endocrine therapy groups, even after 
adjusting for the predefined covariates, consistent 
with the results of the TREnd trial20 and another 
retrospective study.21

In the present study, the sensitivity to prior palbo-
ciclib treatment might be one of the indicators for 
predicting the efficacy of subsequent treatment. 
We think that if patients were not sensitive to the 
previous palbociclib treatment, it may mean that 
it was difficult for patients to benefit from other 
endocrine therapy. As a result, patients treated 
with chemotherapy have significantly better 
mPFS in the patients who had poor response for 
previous palbociclib treatment. In our study, for 
patients treated with subsequent endocrine ther-
apy, few received pure endocrine therapy, and 
most of them received a combination of targeted 
therapy. The mechanism of action of these tar-
geted agents is different from that of palbociclib. 
Palbociclib target the cell cycle mechanism to 
block intracellular and mitogenic hormone sig-
nals that stimulate the proliferation of malignant 
cells.22 Patients who had highly sensitive response 
for previous palbociclib treatment may benefit 
from subsequent endocrine therapy than chemo-
therapy. However, these were just our supposi-
tion and this needs to be confirmed in further 
studies.

Previous data confirmed that palbociclib was 
highly effective in augmenting responses in 

Table 3.  Subsequent systemic treatments 
after progression on palbociclib classified by 
pharmacological classes.

Number

Subsequent chemotherapy (n = 147, 73.5%)

  Monotherapy (n = 76)

    Nab-paclitaxel/paclitaxel/docetaxel 29

    Capecitabine 21

    Vinorelbine 17

    Liposomal doxorubicin 5

    Eribulin 2

    Cyclophosphamide 2

 � Combined with anti-VEGFR (n = 17) (bevacizumab or 
apatinib)

    + Nab-paclitaxel/paclitaxel 15

    + Capecitabine 1

    + Eribulin 1

  Combined with other chemotherapy agents (n = 54)

    Taxane-based (n = 37)  

    Vinorelbine+capecitabine (n = 13)

    Liposomal doxorubicin-based (n = 4)

Subsequent endocrine therapy (n = 53, 26.5%)

  Monotherapy (n = 7)

    Fulvestrant 4

    Exemestane 2

    Anastrozole 1

Combined with target agents (n = 46)

  Chidamide-based (n = 21)  

    + Exemestane 16

    + Tamoxifen 3

    + Fulvestrant 1

    + Anastrozole 1

  Everolimus-based (n = 15)

    + Exemestane 9

    + Fulvestrant 3

    + Letrozole 1

    + Anastrozole 1

    + Toremifene 1

Number

  Palbociclib-based (n = 10)  

    + Fulvestrant 3

    + Anastrozole 3

    + Exemestane 2

    + Toremifene 2

VEGFR, anti-vascular endothelial growth factor receptor.

Table 3.  (continued)

(continued)
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endocrine-sensitive cancers, but the effect may be 
more limited in tumors with intrinsic endocrine 
resistance.23 This effect may continue to the back-
line treatment. In the present study, only 51.7% of 
patients receiving chemotherapy were treated with 
a single agent, lower than that in previous reports. 
The most common monochemotherapy regimens 
after progression on palbociclib were taxane, 
capecitabine, and vinorelbine. This is also different 
from the TREnd trial20 and another retrospective 
study in the US,21 in which the most common sin-
gle-agent chemotherapy options were capecitabine 
and taxane, reflecting varying physician practice 
patterns in different countries. The present study 
further analyzed the mPFS according to the chem-
otherapy agent. The mPFS was 2.8, 6.4, and 
4.9 months in the taxane, capecitabine, and 
vinorelbine groups, respectively. In addition, 17 
patients received combination treatment with 
chemotherapy and anti-VEGFR agents (bevacitu-
zumab and apatinib), while 54 patients received 
multi-drug chemotherapy regimens. These aggres-
sive regimens might have been presecribed because 
the present population included a high proportion 
of patients with liver metastasis and ⩾2 metastatic 
sites. In addition, combination treatment shrinks 
tumors and relieves symptoms faster. This study 
also evaluated mPFS according to different treat-
ment-line settings in patients who received chemo-
therapy after disease progression on palbociclib. 
No significant difference in mPFS was observed, 
indicating that the efficacy of chemotherapy after 
progression on palbociclib might not be affected 
by the treatment line of palbociclib.

The higher proportion of patients receiving sub-
sequent chemotherapy was possibly due to treat-
ment with palbociclib in the later settings. Despite 
this, endocrine therapy was effective, yielding an 
mPFS of 13.4, 3.1, and 4.1 months after disease 
progression on palbociclib in the first-line, sec-
ond-line, and third-line or beyond settings, 
respectively. The efficacy of endocrine therapy in 
this study confirms its benefit and supports its use 
after disease progression on palbociclib. Most 
patients in the endocrine therapy group received 
combination therapy with targeted agents. This is 
probably because it might be difficult for patients 
to benefit from endocrine therapy alone after pro-
gression on palbociclib, especially in the later 
treatment-line settings. The targeted agents 
included chidamide, everolimus, and palbociclib. 
Chidamide plus exemestane was the most fre-
quently prescribed treatment option in the 

Figure 1.  Kaplan–Meier curve of mPFS for all patients.
mPFS, median progression free survival.

Figure 2.  Kaplan–Meier curve of mPFS for patients receiving chemotherapy 
or endocrine therapy.
mPFS, median progression free survival.
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endocrine therapy group. No study has explored 
the effectiveness of chidamide-based regimens 
after progression on palbociclib, but a small sub-
group analysis in the present study demonstrated 
that the chidamide-based regimen yielded an 
mPFS of 2.6 months in patients who developed 
progressive disease on palbociclib. A previous 
study explored the efficacy of everolimus in HR+/
HER2– MBC after progression on palbociclib 
and found a PFS of 4.2 months.24 In the present 
study, everolimus-based regimens yielded an 
mPFS of 5.1 months, similar to previous find-
ings.24 A retrospective study of 58 patients with 
HR+/HER2– MBC receiving single-agent abe-
maciclib after progression on palbociclib found a 
promising mPFS of 5.8 months.25 In this study, 
retreatment with the same CDK4/6i beyond pro-
gression with the change in endocrine therapy 
achieved an mPFS of 3.1 months after progres-
sion on palbociclib.

This study had a few limitations, including the 
comparatively small sample size, retrospective 
design, physician bias in the selection of different 
treatment strategies, and a relatively short follow-
up period of 9.2 months. In addition, there were 
some factors may have an effect on PFS, such as 

Figure 3.  Kaplan–Meier curve of mPFS, stratified by sensitivity to the previous palbociclib treatment. (a) Not sensitive to the previous 
palbociclib treatment; (b) Sensitive to the previous palbociclib treatment.
mPFS, median progression free survival.

Figure 4.  Kaplan–Meier curves of mPFS for patients treated with 
chemotherapy after disease progression on palbociclib administered in the 
first-, second-, or ⩾third-line setting.
mPFS, median progression free survival.
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visit schedule, patients’ compliance for treatment, 
and different cycles of evaluation of treatment 
response. As a result, caution should be taken 
when interpreting this result. However, the pre-
sent study provided important data on the treat-
ment patterns after progression on palbociclib 
therapy among patients with HR+/HER2– MBC. 
In addition, we reported the outcomes of subse-
quent treatments classified by pharmacological 
classes. Considering that palbociclib was not 
approved by the China Food and Drug 
Administration until 2018 and the study only 
included patients who received subsequent thera-
pies after progression on palbociclib treatment, 
the small sample size and relatively short follow-
up time are reasonable. The profound differences 
in the physician practice patterns after disease 
progression on palbociclib highlights the need for 
establishing a standard treatment guideline in this 
setting.

Conclusions
Despite the similar efficacy between chemother-
apy and endocrine therapy, physicians prefer 
chemotherapy over endocrine therapy for the 
treatment of patients with HR+/HER2– MBC 
who develop progression on palbociclib therapy, 
probably because of the heavy pretreatment in 
this population. The most frequently used single-
agent chemotherapy regimens were taxane, 
capecitabine, and vinorelbine, while endocrine 
therapy regimens were chidamide plus exemes-
tane and everolimus plus exemestane. Sensitivity 
to previous palbociclib treatment might be one of 
the indicators for predicting response to subse-
quent treatment. Patients who were not sensitive 
to prior palbociclib treatment benefited more 
from chemotherapy than from endocrine therapy; 
in contrast, patients who were sensitive to prior 
palbociclib had a trend toward improved mPFS 
when treated with endocrine therapy. Prospective 
studies are needed to verify the conclusions.
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