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Background: For patients with hormone receptor-positive HER2-negeative metastatic breast cancer
(HR'HER2™ MBC), switching to another cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) or targeted drugs
with different mechanism are considerable treatment strategies post-CDK4/6i. However, no clinical data has
been reported on which of the two strategies is more effective. In order to explore optimal treatment option
post-CDK4/6i, we performed a retrospective comparative cohort study to evaluate the efficacy and safety of
abemaciclib-based therapy versus tucidinostat-based therapy after progression on palbociclib.

Methods: We identified patients with HR'HER2™ MBC who had received abemaciclib-based therapy or
tucidinostat-based therapy after progression on palbociclib from the database of Chinese Society of Clinical
Oncology Breast Cancer (CSCO BC). Baseline characteristics, efficacy and safety information of treatments
were derived from seven research centers’ medical records. The primary endpoint was progression-free
survival (PFS), the secondary endpoints were clinical benefit rate (CBR), PFS according to PIK3CA gene
type, and safety.

Results: Between April 1% 2020 and June 30™ 2022, a total of 149 patients were included, of whom
73 patients received abemaciclib plus endocrine therapy (ET), and 76 patients received tucidinostat plus ET.
The majority of patients had visceral disease (124/149, 83.2%) and >3 metastatic organs (76/149, 51.0%),
one third (48/149, 32.2%) had previously been treated >3 lines of ET at baseline in MBC setting. CBR
was 38.4% (28/73) in abemaciclib group and 17.1% (13/76) in tucidinostat group (P=0.004). There was
significant difference in PFS between abemaciclib group and tucidinostat group in both the whole population
(5.0 vs. 2.0 months; hazard ratio =0.44; 95% CI: 0.31-0.64; P<0.001) and propensity score matched
population. PIK3CA mutations occurred in 44.20% of patients who had undergone multigene sequencing.
PIK3CA-mutant showed a negative effect on PFS of abemaciclib-based therapy. Neutropenia was the most
common adverse event in both groups for any grade and grades 3—4. Common non-hematological toxicity
occurred in abemaciclib group was diarrhea (27.4%), and were increased aspartate aminotransferase (AST)
(26.3%), nausea (25.0%), vomiting (11.8%) and hypokalemia (13.2%) in tucidinostat group.

Conclusions: Our study suggests superiority of abemaciclib-based therapy over tucidinostat-based therapy
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in patients progressed on palbociclib, which merits further assessment in larger and prospective trials.
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Introduction

Hormone receptor-positive HER2-negative (HR"/
HER?2") breast cancer accounts for approximately 65%
of all metastatic breast cancer (MBC), which is the most
common malignancy among women (1,2). For patients
with HR'HER2™ MBC, cyclin-dependent kinase 4 and 6
inhibitor (CDK4/6i) in combination with endocrine therapy
(ET) have been recommended as the preferred treatment
options according to guidelines (3-5). With the widespread
application of CDK4/6i, there is an increasing number of
cases progressed on CDK4/61.

For post-CDK4/6i treatment, there is no standard of
care according to international and domestic guidelines.
Switching to another CDK4/6i, or targeted drugs with
different mechanisms are considerable treatment options
(3-5). Palbociclib is the first CDK4/6i approved for
HR'™HER2™ MBC in China, followed by abemaciclib. Both

Highlight box

Key findings
* Abemaciclib-based therapy showed superior efficacy to
tucidinostat-based therapy in patients progressed on palbociclib.

What is known and what is new?

* Switching to another CDK4/6i, or histone deacetylase inhibitor
tucidinostat are considerable treatment strategies for patients
progressed on CDK4/6i in China.

e However, no clinical data has been reported on which of the two
strategies is more effective. Our study showed that abemaciclib-
based therapy significantly prolonged PFS compared with
tucidinostat-based therapy in patients with HR'THER2™ MBC who
had progressed on palbociclib.

What is the implication, and what should change now?

* Our study suggests superiority of abemaciclib-based therapy
over tucidinostat-based therapy in patients progressed on
palbociclib, which may help clinicians make appropriate treatment
recommendations and merits further assessment in larger and
prospective trials.
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palbociclib and abemaciclib have significantly prolonged the
progression-free survival (PFS) in endocrine-sensitive and
endocrine-resistant MBC in randomized controlled trials
(6,7). As a highly selective CDK4/6 inhibitor, abemaciclib
has shown its remarkable performance (8-12), including
single-agent activity, reducing the risk of recurrence and
significant improvement in overall survival. These above
reasons led to application of abemaciclib as a second
course of CDK4/6i-based therapy after the progression on
palbociclib (13-15). Tucidinostat, an oral subtype-selective
histone deacetylase inhibitor, was approved for patients
with HR'HER2™ MBC in China in 2019. In the ACE trial,
tucidinostat plus exemestane improved PFS compared with
placebo plus exemestane in patients with HR'HER2™ MBC
that progressed after prior ET (16). However, the efficacy
of tucidinostat post-CDK4/6i is unclear.

With an increasing number of patients who have
progressed on CDK4/6i, a second course of CDK4/6i and
tucidinostat-based therapy are commonly used in clinical
practice in China, and are recommended as considerable
treatment options post-CDK4/6i according to Chinese
Society of Clinical Oncology Breast Cancer guideline
(CSCO BC guideline). Up to now, no clinical data has been
reported on which of the two treatment strategies is more
effective. In order to explore optimal treatment strategy
post-CDK4/6i, using multicenter data from the database
of CSCO BC, we performed a retrospective comparative
cohort study to evaluate the efficacy and safety of
abemaciclib-based therapy and tucidinostat-based therapy
after progression on palbociclib. We present this article in
accordance with the STROBE reporting checklist (available
at https://tbcr.amegroups.org/article/view/10.21037/tbcr-
23-9/rc).

Methods
Study design and participants

This is a retrospective comparative cohort study without
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intervention on treatment. We screened patients with
HR'HER2™ MBC who had received abemaciclib-based or
tucidinostat-based therapy after progression on palbociclib
between April 1% 2020 and June 30" 2022 from the CSCO
BC database (CSCOBC RWS 2205). The data cutoff date
was September 30", 2022. The study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by the Ethics Board
of the Affiliated Hospital of Qingdao University (No.
QYFYKYLL 221311920) and individual consent for this
retrospective analysis was waived.

Main inclusion and exclusion criteria were as follows.

Inclusion criteria: (I) female, age >18 years; (II)
pathologically diagnosed breast cancer with metastatic
disease; (III) either primary or metastatic tumor that
expressed HR positive and HER2 negative, HR positive
was defined as the ratio of ER or PR positive cells detected
by immunohistochemistry (IHC) >1%, HER2 negative
was defined as IHC 0-1+ or 2+ and fluorescence in situ
hybridization (FISH)/chromogenic in situ hybridization
(CISH) non-amplified; (IV) patients have progressed on
palbociclib; (V) patients have received abemaciclib-based
therapy or tucidinostat-based therapy after progression on
palbociclib.

Exclusion criteria: (I) incomplete medical information
of palbociclib-based therapy and abemaciclib/tucidinostat-
based therapy; (II) discontinuation of palbociclib due to
non-disease progression, such as discontinuation because of
adverse events and other non-medical factors.

Data collection

We collected data on patient demography, clinical and
pathological status, treatment in the (neo)adjuvant and
metastatic setting, palbociclib use, efficacy and safety
evaluation of abemaciclib-based and tucidinostat-based
therapies, multigene sequencing results before or during
abemaciclib/tucidinostat-based therapy (including targeted
sequencing of circulating tumor DNA and/or DNA
detection in tumor tissue), which were derived from seven
research centers’ inpatient and outpatient medical records.
The patients were followed up by routine medical visits, or
telephone calls with patients or their families.

Patients who received abemaciclib-based therapy
composed abemaciclib group, and those who received
tucidinostat-based therapy composed tucidinostat group.
Patients who received both of the two treatments after
progression on palbociclib were divided according to the
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treatment that patients received earlier.

The primary endpoint was PFS, defined as the time
from the start of abemaciclib-based or tucidinostat-
based treatment to the date of first disease progression
[according to Response Evaluation Criteria in Solid
Tumours (RECIST) version 1.1] or death from any cause.
The secondary endpoints were clinical benefit rate (CBR),
safety and PFS according to PIK3CA gene type. CBR
was defined as complete response (CR), partial response
(PR), or stable disease (SD) for at least 6 months. Distant
relapse-free interval (DRFI) was defined as the time
from diagnosis to relapse at a distant site. Sequential use
referred to abemaciclib/tucidinostat-based therapy was used
immediately after palbociclib-based therapy. Non-sequential
use referred to receiving one or several other treatments
after palbociclib-based therapy and before Abemaciclib/
tucidinostat-based therapy. Sensitive to palbociclib was
defined as clinical benefit from prior palbociclib-based
therapy, including CR, PR and SD >6 months. For each
patient, the frequency and severity of adverse events and
laboratory abnormalities [Common Terminology Criteria
for Adverse Events (CTCAE) version 4.03] that occurred
during the treatment course were recorded.

Statistical analysis

Disease characteristics, best overall response, frequency of
breast cancer recurrent driver genomic alterations (17,18)
and adverse events were summarized through descriptive
analysis. Chi-square test was used to examine the association
between patients’ baseline characteristics and treatment
options. Kaplan-Meier method was applied to describe the
distribution of PFS, Log-rank test was used to compare the
survival curves of the two treatment groups and univariate
Cox proportional hazards model was used to obtain the
estimates of crude hazard ratio and its 95% CIL
Multivariate Cox model was applied to adjust potential
confounders at baseline between the two treatment
groups. Variables included in the final model were selected
based on the consideration of both statistical significance
and clinical importance. Univariate Cox model was first
used to evaluate the crude association between predictor
variable and treatment outcome, variables which were
statistically significant in the univariate model and were
considered clinically important based on prior information
were included in the final model. As a sensitivity analysis,
propensity score matching (PSM) was also performed to
adjust potential confounders. Population was sampled and
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balanced using propensity score which was calculated based
on palbociclib-treated PFS (<12 or >12 months), number
of previous lines of ET for MBC (1-2 or >3) and whether
sequential use after palbociclib. The matching approach
was 1:1 nearest neighbor with caliber of 20% and survival
analysis method was applied among this PSM population to
estimate the effect of treatment.

Moreover, subgroup analysis was also performed to
evaluate the effect of treatment according to age, HR status,
sensitivity to prior palbociclib, sequential or non-sequential
use after palbociclib, visceral disease, number of metastatic
organs and prior lines of ET for MBC. Multivariate
Cox regression was performed within each stratum of
the subgroups to estimate the adjusted treatment effect.
Variables in the final models included all variables in the
whole study population model.

All statistical analyses were done in SAS (version 9.4,
Cary, NC, USA). All P values were two-sided, with 0.05 as
the level of statistical significance.

Results
Patient characteristics

A total of 149 patients were identified, of whom 73 patients
received abemaciclib plus ET, and 76 patients received
tucidinostat plus ET. The characteristics of patients in the
two groups were shown in 7zble 1. The majority of patients
had visceral disease (124/149, 83.2%) and >3 metastatic
organs (76/149, 51.0%), one third (48/149, 32.2%) had
previously been treated >3 lines of ET in MBC setting.
The proportion of patients received sequential treatment
was higher in abemaciclib group (36/73, 49.3%) than
that in tucidinostat group (23/76, 30.3%). There were
no statistically significant differences in other baseline
characteristics between the two groups.

The most commonly used ET partner was aromatase
inhibitor (69/149, 46.3%), followed by fulvestrant (49/149,
32.9%). None received abemaciclib or tucidinostat as a
single agent. In contrast with the palbociclib-based setting,
87.9% (131/149) of the total patients transitioned to novel
ET partner in the abemaciclib-based or tucidinostat-
based setting (Figure S1). Dosage and dose adjustment
information was shown in Table S1.

By the data cutoff date (September 30", 2022), 123 events
of disease progression or death had occurred, with 53 cases
(53/73, 72.6%) in abemaciclib group and 70 cases (70/76,
92.1%) in tucidinostat group, respectively. Fifteen patients
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(15/73, 20.5%) in abemaciclib group and 4 (4/66, 5.3%)
in tucidinostat group were still receiving treatment. Five
patients in abemaciclib group and 2 patients in tucidinostat

group were lost of follow-up. Overall, the median follow-up
time was 9.0 months (IQR, 5.5-13.0 months).

Efficacy analysis of abemaciclib-based and tucidinostat-
based therapy

In terms of efficacy analysis, there was no patient with CR
or PR in tucidinostat group. More patients in abemaciclib
group experienced clinical benefit than those in tucidinostat
group (38.4% wvs. 17.1%, P=0.004) (Table 2). In total
population, after adjusting for potential confounders,
patients receiving abemaciclib-based therapy and sequential
use of abemaciclib/tucidinostat-based therapy after
progression on palbociclib were associated with better
clinical outcome in terms of PFS (Tible 3). The median PFS
was 5.0 months (95% CI: 4.0-7.0) in abemaciclib group
and 2.0 months (95% CI: 2.0-2.5) in tucidinostat group
[crude hazard ratio =0.44 (95% CI: 0.31-0.64); P<0.001]
(Figure 14). In propensity score matched population (51
cases in each group), statistical difference still existed
between PFS in abemaciclib group and that in tucidinostat
group [5.0 vs. 2.5 months, PSM adjusted hazard ratio =0.56
(95% CI: 0.36-0.87); P=0.004] (Figure 1B).

Subgroups analysis was shown in Figure 2. The
superiority of PFS in abemaciclib group was consistent
across most subgroups, especially among patients with
refractory factors, such as visceral disease (hazard ratio: 0.46,
P<0.01), number of metastatic organs >3 (hazard ratio: 0.36,
P<0.01) and prior lines of ET for MBC >3 (hazard ratio:
0.12, P<0.01). For patients receiving abemaciclib-based
therapy, there was no significant difference in PFS between
patients sensitive and non-sensitive to palbociclib-based

therapy (5.5 vs. 5.0 months, P=0.3127) (Figure S2A).

Safety information

Hematological toxicities were common in both the
abemaciclib and tucidinostat groups, and the most common
grade 3 or 4 hematological adverse events in either group
was neutropenia (Table 4). Anemia and thrombocytopenia
occurred in more than 30% of patients in tucidinostat
group, while thrombocytopenia occurred in a lower
proportion of patients in abemaciclib group, only 9.5%.
The most common non-hematological toxicity was diarrhea
(27.4%) in abemaciclib group and increased aspartate
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Characteristics ET + abemaciclib (n=73) ET + tucidinostat (n=76) P value
Age, years, median [range] 51.8 [30-78] 53.2 [31-76] 0.42
Hormone receptor status, n (%) 0.20
ER'/PR" 60 (82.2) 68 (89.5)
ER/PR” 13 (17.8) 8(10.5)
Distant relapse-free interval, n (%) 0.50
De novo stage IV 10 (13.7) 13 (17.1)
<24 months 11 (15.1) 79.2)
>24 months 52 (71.2) 56 (73.7)
Palbociclib treatment course
Sensitive to palbociclib, n (%) 0.10
Yes 56 (76.7) 49 (64.5)
No 17 (23.3) 27 (35.5)
Abemaciclib/tucidinostat treatment course
Sequential use after palbociclib, n (%) 0.02
Yes 36 (49.3) 23 (30.3)
No 37 (50.7) 53 (69.7)
Previous lines of ET for MBC, median [range] 2 [1-7] 2 [1-6] 0.60
1-2, n (%) 48 (65.8) 53 (69.7)
>3, n (%) 25 (34.2) 23 (30.3)
Endocrine partner*, n (%) 0.71
Aromatase inhibitor 30 (41.1) 39 (51.3)
Fulvestrant 29 (39.7) 20 (26.3)
Other" 13 (17.8) 17 (22.4)
Visceral disease, n (%) 0.10
Yes 57 (78.1) 67 (88.2)
No 16 (21.9) 9(11.8)
Number of metastatic organs, n (%) 0.81
1 15 (20.5) 12 (15.8)
2 21 (28.8) 25 (32.9)
>3 37 (50.7) 39 (51.3)

*, one case missing in abemaciclib group; ', other included tamoxifen, toremifene, and progesterone. ET, endocrine therapy; ER, estrogen
receptor; PR, progesterone receptor; MBC, metastatic breast cancer.
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Transl Breast Cancer Res 2023;4:10 | https://dx.doi.org/10.21037/tber-23-9



Page 6 of 13

Translational Breast Cancer Research, 2023

Table 2 Best overall response of abemaciclib-based therapy and tucidinostat-based therapy after progression on palbociclib

Treatment response ET + abemaciclib (n=73) ET + tucidinostat (n=76) P value
Best overall response
CR 0 0
PR 3 (4.1%) 0
SD 55 (75.3%) 31 (40.8%)
PD 15 (20.5%) 45 (59.2%)
Objective response (CR + PR) 3 (4.1%) 0
Clinical benefit (CR + PR + SD =6 months)" 28 (38.4%) 13 (17.1%) 0.004

T, number of patients SD =6 months in abemaciclib group was 25; number of patients SD =6 months in tucidinostat group was 13. ET,
endocrine therapy; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.

aminotransferase (AST) (26.3%) in tucidinostat group.
Other common non-hematological toxicity occurred in
tucidinostat group included nausea (25.0%), vomiting
(11.8%) and hypokalemia (13.2%). The incidence of grade
3—4 non-hematological adverse reactions in both groups
was lower than 2.0%.

Dose reduction due to adverse events occurred in
6 patients (6/73, 8.2%) in abemaciclib group and 8 patients
(8/76, 10.5%) in tucidinostat group, mainly because of
diarrhea and hematological toxicity in abemaciclib group,
thrombocytopenia, nausea and vomiting in tucidinostat
group (Table S1). One patient in tucidinostat group
discontinued treatment because of simultaneous occurrence
of hematological toxicity, grade 3 hyperglycemia and
stomach pain.

Frequency of breast cancer recurrent driver genomic
alterations and PFS according to PIK3CA type

A total of 43 patients underwent multigene sequencing
before or during abemaciclib/tucidinostat-based therapy
by next generation sequencing (NGS). Frequency of breast
cancer recurrent driver genomic alterations (17,18) (alteration
frequency greater than 4.0%) was shown in Figure 34 and
Table S2. PIK3CA mutations occurred in 44.20% (19/43)
of patients and ESR1 mutations occurred in 25.6% (11/43)
of patients. In patients with PIK3CA-mutant, there was no
significant difference in PFS between abemaciclib group
and tucidinostat group (Figure 3B). In patients with PIK3CA
wild-type, median PFS was 6.0 months in abemaciclib group
and 2.0 months in tucidinostat group, but the difference
was not significant (Figure 3C). For patients receiving
abemaciclib, median PFS in patients with PIK3CA wild-type

© Translational Breast Cancer Research. All rights reserved.

was longer than that in patients with PIK3CA-mutant (6.0 vs.
3.0 months, P=0.0498) (Figure S2B).

Discussion

Our study focused on comparison analysis of switching
to another CDK4/6i and targeted drug with different
mechanism, which may drive decision making in treatment
strategies post-CDK4/6i. In this multicenter real-world
study, we assessed efficacy of abemaciclib-based therapy
versus tucidinostat-based therapy in patients progressed on
palbociclib. We found that the combination of abemaciclib
and ET improved CBR and prolonged PFS compared with
the combination of tucidinostat and E'T.

Second course of CDK4/6i-based therapy is under
highly active clinical trial investigation, and published
studies include single arm retrospective study, prospective
MAINTAIN study, and TRINITI-1 study (12,19,20).
The median PFS of abemaciclib group in our study was
5.0 months, which is similar to that of switching to another
CDK4/6i in retrospective and prospective studies (about
5.3 months), confirming the benefit of second course of
CDK4/6i-based therapy.

As a HDAC inhibitor, tucidinostat plus exemestane
improved PFS compared with placebo plus exemestane in
ACE study (16). However, in our study the combination
of tucidinostat and ET did not show any objective
response in patients progressed on palbociclib, and most
patients experienced disease progression at the first
efficacy evaluation. By comparison, abemaciclib group
was associated with a CBR of 38.4%. In terms of baseline
characteristics, the proportion of patients non-sensitive to
prior palbociclib was slightly higher in tucidinostat group
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Table 3 Cox regression analysis of factors associated with PFS in whole population
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Univariable analysis

Multivariable analysis

Factors
HR

95% Cl

P value

HR

95% ClI

P value

Group

ET + tucidinostat (ref)

ET + abemaciclib 0.44
Age

>60 years (ref)

<60 years 1.11
Hormone receptor status

ER'/PR™ (ref)

ER"/PR" 0.99
Distant relapse-free interval

>24 months (ref)

<24 months 0.96

De novo stage IV 1.08
Sensitive to previous palbociclib

No (ref)

Yes 0.72
PFS of palbociclib for MBC

<12 months (ref)

>12 months 0.63
Sequential use after palbociclib

No (ref)

Yes 0.55
Visceral disease

No (ref)

Yes 212
Number of metastatic organs

>3 (ref)

1-2 0.67
Prior lines of ET for MBC

>3 (ref)

1-2 1.04

0.31-0.64

0.72-1.71

0.59-1.65

0.56-1.67
0.65-1.80

0.49-1.07

0.44-0.92

0.38-0.80

1.25-3.62

0.47-0.96

0.71-1.51

<0.01

0.64

0.96

0.90
0.77

0.10

0.02

<0.01

<0.01

0.03

0.84

0.46

1.03

0.93

1.42
0.90

1.00

0.69

0.58

1.67

0.71

1.16

0.31-0.68

0.65-1.64

0.54-1.63

0.80-2.54
0.53-1.56

0.63-1.60

0.44-1.08

0.39-0.86

0.94-2.97

0.48-1.04

0.76-1.77

<0.01

0.89

0.81

0.23
0.72

0.99

0.10

<0.01

0.08

0.08

0.49

PFS, progression-free survival; HR, hazard ratio; Cl, confidence interval; ET, endocrine therapy; ER, estrogen receptor; PR, progesterone

receptor; MBC, metastatic breast cancer.
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Median PFS, months
—— Abemaciclib (n=73), 5.0 (95% ClI, 4.0-7.0)
— Tucidinostat (n=76)*, 2.0 (95% Cl, 2.0-2.5)
Crude HR =0.44 (95% ClI, 0.31-0.64)
P<0.001
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PSM adjusted HR =0.56 (95% ClI, 0.36-0.87)
P=0.004
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Figure 1 Progression-free survival of abemaciclib-based therapy and tucidinostat-based therapy after progression on palbociclib. (A)

Progression-free survival in the whole population. (B) Progression-free survival in the propensity score matched population. *, the reference

group. HR, hazard ratio; CI, confidence interval; E'T, endocrine therapy.

than that in abemaciclib group, which may partly explain the
rapid disease progression in tucidinostat group. Although
most patients transitioned to novel ET partner in the
abemaciclib/tucidinostat-based setting, tumor could hardly
response to ET due to development of ET-resistance.
Our data indicated that the addition of tucidinostat to ET
did not show active anti-tumor performance on tumor
progressed during CDK4/6i and E'T.

Although palbociclib and abemaciclib have similar
pharmacological effects, abemaciclib has unique properties,
including increased selectivity for CDK4 over CDKG6,
inhibiting CDK4/6 at low nanomolar concentrations,
continuous administration, which have led to remarkable
clinical performance in early-stage breast cancer and MBC
(21-23). In such a refractory population, treatment options
are typically limited. The median PFS of abemaciclib

© Translational Breast Cancer Research. All rights reserved.

group in our study was 5.0 months, notably similar to
PFS of abemaciclib monotherapy in heavily pretreated
HR'HER2™ MBC in MONARCH-1 study (21-23).
It is likely that single-agent activity of abemaciclib makes it
possible that its anti-tumor performance does not depend
on endocrine pathways, leading to considerable CBR of
abemaciclib in case of endocrine-resistance. Another possible
reason for superiority of abemaciclib group may be the
simultaneous inhibition of estrogen receptor and CDK4/6-
cyclinD-Rb signaling pathway which are important main
drivers of cancer cell growth and survival in HR/HER2"
tumors (24-26).

The results of univariable and multivariable Cox
regression analysis showed that abemaciclib-based therapy
and sequential use of abemaciclib/tucidinostat-based therapy
after progression on palbociclib were associated with better

Transl Breast Cancer Res 2023;4:10 | https://dx.doi.org/10.21037/tber-23-9
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) Median progression-free survival, Adjusted HR P value
Events/patients months (95% CI) (95% C)
ET + Abemaciclib ET + Tucidinostat ET + Abemaciclib ET + Tucidinostat

Age, years

<60 43/57 54/57 —. 5.0 (4.0-7.0) 2.0 (-) 0.45 (0.29-0.71)  <0.01

>60 10/16 16/19 k L] 4 5.0 (2.0-.) 3.0(2.0-6.0) 0.52(0.22-1.26) 0.15
Hormone receptor status

ER'/PR* 43/60 63/68 —a— 5.5 (4.0-8.0) 2.0 (2.0-2.5) 0.42(0.27-0.65) <0.01

ER'/PR” 10/13 7/8 } B—---—1 4.0(2.0-7.00 25(1.0-10.0) 1.25(0.38-4.14) 0.71
Sensitive to previous palbociclib

Yes 40/56 46/49 —a— 5.5 (4.0-7.5) 2.0(2.0-3.0) 0.47 (0.29-0.78) <0.01

No 13/17 24/27 . 5.0 (2.0-9.0) 2.0(1.5-3.0) 0.42(0.20-0.90) 0.03
PFS of palbociclib for MBC

<12 months 27/36 46/50 —a— 5.0 (2.0-8.0) 2.0 (-) 0.42 (0.24-0.74)  <0.01

>12 months 26/37 24/26 A 5.0 (4.0-8.0) 3.0 (2.0-6.0) 0.51(0.27-0.97) 0.04
Sequential use after palbociclib

Yes 24/36 19/23 I L ! 5.0 (4.0-8.0) 4.5(2.0-6.0) 0.56(0.29-1.08) 0.08

No 29/37 51/53 ] 5.0 (3.0-7.0) 2.0(-) 0.40 (0.23-0.68)  <0.01
Visceral disease

Yes 43/57 64/67 — 5.0 (3.0-7.0) 2.0 (-) 0.46 (0.30-0.70)  <0.01

No 10/16 6/9 +H—= y 9.0(3.0-14.0)  5.5(1.5-10.0) 0.30(0.08-1.10)  0.07
Number of metastatic organs

1-2 22/36 31/36 I = | 55(3.0-11.00  2.0(2.0-3.0) 0.57(0.31-1.05) 0.07

>3 31/37 39/40 —— 5.0 (4.0-7.0) 2.0(2.0-2.5) 0.36(0.21-0.62) <0.01
Prior lines of endocrine therapy for MBC

1-2 34/48 47/53 b = i 5.0 (3.0-5.0) 2.0(2.0-3.0) 0.67(0.42-1.06) 0.09

>3 19/25 23/03 HE— 7.0 (5.5-9.0) 2.0 (1.5-2.5) 0.12(0.05-0.33) <0.01
Distant relapse-free interval

De novo stage IV 6/10 12/13 } - S 3.0 (2.0-) 2.0(1.0-3.0) 0.70(0.15-3.38)  0.66

<24 months 9/11 6/7 +—m | 5.0(.0-11.0)  2.0(1.0-4.5) 0.18(0.03-1.05) 0.06

>24 months 38/52 52/56 5.5 (4.0-7.5) 2.5(2.0-3.0) 0.38(0.24-0.61) <0.01
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Figure 2 Analysis of progression-free survival by subgroup. ET, endocrine therapy; HR, hazard ratio; CI, confidence interval; PFS,

progression-free survival; MBC, metastatic breast cancer.

clinical outcome in terms of PFS. In subgroup analysis,
superiority of PFS in abemaciclib group was consistent
across most subgroups, especially among patients with
refractory factors. Besides, sensitivity to prior palbociclib,
sequential or non-sequential treatment after palbociclib
seem to have little effect on the benefit of abemaciclib-based
therapy. However, the sample size of this study is relatively
small, which requires further research. Actually, most of
patients with non-sequential use of CDK4/6i had received
chemotherapy as subsequent-line therapy after progression
on palbociclib. Patients could benefit from both sequential
and non-sequential use of abemaciclib-based therapy after
palbociclib, indicating that ether continuous or intermittent
co-inhibition of estrogen receptor and CDK4/6-cyclinD-
Rb signaling pathway may be potentially effective for
HR'HER2™ MBC. For tucidinostat-based therapy after

palbociclib, sequential use may be preferable.

© Translational Breast Cancer Research. All rights reserved.

Given widespread application of CDK4/6i, it is urgent
to explore CDK4/6i resistance mechanism and identify
beneficial factors for a second course of CDK4/6i-based
therapy. The study on drug resistance mechanism in
PALOMA-3 trial showed that ESRI and PIK3CA were
the most commonly mutated genes in a CDK4/6i- and
endocrine-resistant patient population (27). It is known that
ESR1 mutations are an important mechanism of resistance
to aromatase inhibitors (28,29), and PIK3CA mutations are
important founding variants in ER-positive primary breast
cancers (18,30). In our study, PIK3CA mutations occurred
in 44.20% of patients and ESR1 mutations occurred
in 25.6% of patients who had undergone multigene
sequencing. Not surprisingly, PIK3CA-mutant was
associated with worse clinical outcome in terms of PFS in
both abemaciclib and tucidinostat groups; while in patients
with PIK3CA wild-type, there was an absolute difference

Transl Breast Cancer Res 2023;4:10 | https://dx.doi.org/10.21037/tber-23-9
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Table 4 Adverse events
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Adverse events

ET + abemaciclib (n=73)

ET + tucidinostat (n=76)

Grade 1-2, n (%)

Grade 3-4, n (%)

Grade 1-2, n (%)

Grade 3-4, n (%)

11 (15.1)
3(4.1)
4 (5.5)
1(1.4)
2(2.7)
1(1.

o o
—_ o~

ey
O N
= £ £

58 (76.3)
22 (28.9)
19 (25.0)
24 (31.6)
26 (34.2)
13 (17.1)
20 (26.3)
4 (5.3)

9(11.8)

2(2.6)

7(9.2)

—_
—_

0

=
&L

Any 46 (63.0)
Leukopenia 19 (26.0)
Neutropenia 13 (17.8)
Anemia 16 (21.9)
Thrombocytopenia 5(6.8)
ALT increased 9 (12.3)
AST increased 12 (16.4)
Diarrhea 19 (26.0)
Fatigue 9(12.3)
Abdominal pain 3(4.1)
Interstitial pneumonia 1(1.4)
Infectious pneumonia 1(1.4)
Hyperbilirubinemia 3(4.1)
Nausea 3(4.9)
Vomiting 0
Hypokalemia 2(2.7)
Mucositis 1(1.4)
Abdominal distention 0
Hyperglycemia 0
Edema 0

9(11.8)
2(2.6)
2(2.6)

0
3(3.9)

19 (25.0)
9(11.8)

10 (13.2)

o O O O O o o o o o o o o

o O O O o o o o o o o

IN
o
R

=

o =
@

0 3(3.9)

ET, endocrine therapy; ALT, alanine aminotransferase; AST, aspartate aminotransferase.

of 4.0 months in PFS between abemaciclib and tucidinostat
group. For patients receiving abemaciclib, PIK3CA-mutant
showed a negative effect on PFS. According to NCCN and
ABCS5 guidelines, PI3K inhibitor alpelisib is recommended
to be used after CDK4/6i for patients with PIK3CA-
mutated MBC (3,4). These data indicated that metastatic
tumor biopsy for repeat biomarker status and genomic
sequencing should be strongly considered while progressed
on CDK4/6i.

This study has some limitations, such as the retrospective
nature of the data collection and physician bias in the
selection of treatment strategies. Besides, adverse events
incidences in abemaciclib group and tucidinostat group
seem lower than those in randomized controlled trials due
to the nature of retrospective data collection. On the whole,
in the absence of head-to-head randomized controlled trial,

© Translational Breast Cancer Research. All rights reserved.

our study provide important data reference for patients
progressed on palbociclib.

Conclusions

In conclusion, this multicenter study demonstrated that
abemaciclib-based therapy was superior to tucidinostat-
based therapy in terms of CBR and PFS in patients
progressed on palbociclib. Even in patients with non-
sensitive to prior palbociclib, heavy tumor load and multi-
lines of ET, patients tend to benefit from abemaciclib rather
than from tucidinostat. PIK3CA-mutant showed a negative
effect on PFS, which indicated that multigene sequencing
should be strongly considered when disease progressed
during CDK4/6i. These findings may help clinicians
make appropriate treatment option after progression on

Transl Breast Cancer Res 2023;4:10 | https://dx.doi.org/10.21037/tber-23-9
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tucidinostat-based therapy after progression on palbociclib in patients with PIK3CA-mutant. (C) Progression-free survival of abemaciclib-
based therapy and tucidinostat-based therapy after progression on palbociclib in patients with PIK3CA wild-type. PFS, progression-free

survival; CI, confidence interval; HR, hazard ratio.
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