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Abstract
Background Previous clinical trials have demonstrated that entinostat in combination with exemestane had good tolerability 
and significant clinical efficacy in patients with advanced hormone receptor positive (HR+) and HER2 negative (HER2−) 
metastatic breast cancer (MBC) in the USA. However, no clinical trials have been conducted in Chinese populations.
Objective To investigate the safety, pharmacokinetics, and pilot efficacy of entinostat with or without exemestane in Chinese 
postmenopausal patients with locally advanced or metastatic HR+ /HER2− MBC.
Patients and methods Nineteen patients received entinostat for 4 weeks (dose-limiting toxicity (DLT) observation stage) at 
3, 5, or 7 mg/week, with a “3+3” dose-escalation design and in combination with exemestane thereafter (extended treatment 
stage: entinostat, 3 or 5 mg/week; exemestane, 25 mg/day). An additional 21 patients were enrolled to assess the entinostat 
(5 mg) plus exemestane (25 mg) pharmacokinetic profile and potential efficacy.
Results The peak entinostat serum concentration and area under the curve increased dose proportionally, without significant 
interaction between entinostat and exemestane. Entinostat was well tolerated at all doses. The most common grade 3/4 adverse 
effects (AEs) included neutropenia (31.6%) and thrombocytopenia (15.8%). In the DLT observation stage, grade 3/4 AEs 
accounted for 16.7% in the 5 mg group with one suspicious DLT (G3 ventricular tachycardia) and 33.3% in the 7 mg group. 
In the extended treatment stage, 2/16 patients achieved partial response and three patients experienced stable disease (> 12 
weeks). The median progression-free survival was 9.41 months for the additional 21 patients, who experienced grade 3/4 
AEs of neutropenia (38%), thrombocytopenia (9.5%), anemia (9.5%), and fatigue (9.5%).
Conclusion Entinostat with exemestane showed reasonable safety, tolerability, and encouraging efficacy in Chinese patients 
with HR+/HER2− MBC. These results support further evaluation in a randomized, double-blind Phase III study with a 
weekly 5 mg entinostat dose in a Chinese population.
Trial Registration NCT02833155.

Key Points 

For Chinese HR+/HER2− metastatic breast cancer 
patients, 5 mg entinostat with exemestane showed prom-
ising efficacy with good tolerability.

With regard to the PK profile, no significant accumula-
tion of entinostat was observed and the PK characteris-
tics of entinostat were not affected by exemestane.
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1 Introduction

Approximately two-thirds of breast cancer patients belong 
to the hormone receptor-positive (HR+) subtype, and can 
be treated with hormonal therapy [1]. However, the 5-year 
survival rate of patients with advanced disease after recur-
rence and metastasis is only 25%; eventually all of these 
patients progress to endocrine-therapy resistance, and 
approximately 15–20% of patients are resistant to endo-
crine therapy at the time of initial treatment [2]. Therefore, 
overcoming resistance to endocrine therapy is an impor-
tant focus in the effort to improve clinical practice, with 
implications for the clinical diagnosis and treatment of 
breast cancer [3]. Breast cancer treatment strategies have 
been greatly improved in recent years due to the introduc-
tion of novel drugs, including CDK4/6 inhibitors [4, 5], 
anti-PD-1 antibodies [6], and epigenetic modulators [7]. 
These drugs have provided clinicians with new options for 
treatments, and they have notable benefits in progression-
free survival (PFS) improvement for breast cancer patients 
[3]. However, despite the wide range of treatment options 
available, patients with HR+ metastatic breast cancer still 
have a relatively poor prognosis after inevitable treatment 
resistance [1].

Epigenetic dysfunction has been reported in breast 
cancer [8], and targeting epigenetic abnormalities with 
various modulators has shown anti-cancer efficacy in vivo 
and in  vitro [9–11]. Histone deacetylases (HDACs), 
which remove the acetyl groups from lysines that have 
been N-acetylated by histone acetylases, target epigenetic 
changes in tumors and alter gene regulation; they have 
recently become important targets for anti-tumor drug 
design [12]. HDAC inhibitors (HDACIs) can modulate the 
structure of chromosomes and regulate tumor cell sensitiv-
ity to various anti-tumor treatments [13], making HDACIs 
a current research hotspot in the field of cancer therapy. 
Multiple HDACIs have shown efficacy for the treatment of 
solid tumors and hematological malignancies [14].

Entinostat is a benzamide-derivative with promising 
therapeutic effects in patients with breast cancer. In 2013, 
it was granted “breakthrough designation” by the US Food 
and Drug Administration for combination therapy with 
exemestane for the treatment of postmenopausal women 
with estrogen receptor-positive advanced breast cancer 
[15]. Combination therapy with entinostat plus exemestane 
was generally well tolerated, and prolonged PFS (from 
2.3 to 4.3 months) and overall survival (OS; from 19.8 to 
28.1 months) of patients with estrogen receptor-positive 
advanced breast cancer in a signal-finding phase II rand-
omized controlled study (ENCORE 301) [15].

Hence, entinostat in combination with exemestane dem-
onstrated good tolerability and significant clinical efficacy 

in patients in the USA with advanced HR+ and HER2-
negative (HER2−) breast cancer. However, no clinical tri-
als had been conducted in Chinese populations. The aim 
of the present study was to evaluate the safety, tolerabil-
ity, and pharmacokinetic profile of entinostat alone and in 
combination with exemestane in Chinese postmenopau-
sal patients with locally advanced or metastatic HR+ /
HER2− metastatic breast cancer.

2  Patients and Methods

2.1  Patient Eligibility

Patients were eligible for enrollment based on the follow-
ing criteria: (1) postmenopausal women aged ≤ 65 years; 
(2) estrogen receptor- and/or progesterone receptor-positive 
(> 1%) breast cancer, confirmed by pathology; (3) previ-
ously treated with a non-steroidal aromatase inhibitor 
(letrozole/anastrozole), with disease progression or relapse 
afterwards; (4) Eastern Cooperative Oncology Group Per-
formance Status 0–1; (5) a life expectancy of > 3 months; 
and (6) adequate organ and bone marrow functions. Patients 
were excluded if they had received prior treatment with an 
HDACI.

2.2  Study Design

This was a multicenter, open-label, phase I study conducted 
in China to determine the safety, pharmacokinetics, and effi-
cacy of entinostat in postmenopausal women with HR+/
HER2− advanced breast cancer. The study included two 
stages. Stage I comprised four treatment cycles (4 weeks 
per cycle), during which patients received one of three doses 
(3, 5, or 7 mg) of entinostat orally on a weekly basis. We 
assessed dose-limiting toxicity (DLT) and tolerability. After 
stage I, patients could voluntarily participate in Stage II, in 
which they were given either 3 or 5 mg of entinostat weekly 
in combination with 25 mg exemestane orally per day, until 
the occurrence of disease progression (PD), intolerable 
adverse effects (AEs), or the patient withdrawing consent 
(see Fig. 1). We enrolled a further 21 patients to investigate 
the potential interactions between entinostat and exemes-
tane. They received entinostat (5 mg/week) plus exemestane 
25 mg/day until PD or intolerable AEs.

The study was approved by the Independent Ethics Com-
mittee (EC) of the National Cancer Center/Cancer Hospital, 
and written informed consent was obtained from all patients 
before their enrollment in this study. All interventions were 
performed in accordance with the Declaration of Helsinki 
guidelines of the International Conference for Harmoniza-
tion/Good Clinical Practice. The study was registered at 
ClinicalTrials.gov (NCT 02833155).
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2.3  Dose Escalation

The trial followed the traditional “3+3” design. The first 
stage of the trial consisted of three doses of entinostat (3, 
5, and 7 mg). Three patients were administrated 3 mg enti-
nostat/week orally for 4 weeks. If no DLT was observed, 
patients were enrolled in the next dose group. But if one 
case of DLT occurred, three more patients would be 
enrolled in the initial dose group. If no more than one case 
of DLT occurred in this dose group, we escalated to the 
next dose group. If two patients in one dose group experi-
enced DLT, then this dose was considered the maximum 
tolerated dose and dose escalation stopped.

According to the National Cancer Institute Common 
Terminology Criteria for Adverse Events version 4.0 
(CTCAE 4.0), DLT was defined as an intolerable grade 2 
AE that led to discontinuation of treatment or that could 
not recover to grade 1 during the treatment stage (alopecia 
excluded), any grade 3 non-hematological AE, or a grade 
4 hematological AE.

2.4  Patient Evaluation

Safety evaluations were performed on days 1, 8, 15, and 22 
in Stage I, and once every month for Stage II of the treat-
ment. Safety assessments included vital sign measurements, 
laboratory tests, and electrocardiograms. The efficacy of the 
treatment was evaluated according to the Response Evalua-
tion Criteria in Solid Tumors (RECIST) guidelines version 
1.1. Complete response (CR) or partial response (PR) was 
confirmed at least 4 weeks after the initial response.

2.5  Pharmacokinetic Analysis

Blood samples for pharmacokinetic analyses of entinostat 
were collected on days 1 and 22 in both stages. We col-
lected samples 30 min prior to drug administration on 
days 1, 15, and 22, and at several time points after each 
dose: 0.25, 0.5, 1, 2, 4, 8, 12, 24, 48, 96, 120, and 168 
h. The plasma concentration of entinostat was measured 
using a validated liquid chromatography–tandem mass 

Fig. 1  Study flowchart. PK pharmacokinetics, PD disease progression, AE adverse effect, DLT dosage-limited toxicity
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spectrometry method. The blood samples were stored 
at – 70 °C until testing. Pharmacokinetic analysis was 
performed using Phoenix WinNonlin version 6.3 (Phar-
sight, Mountain View, CA, USA). A standard non-com-
partmental method was used to calculate the peak plasma 
concentration (Cmax), the time to Cmax (tmax), the total area 
under the concentration-time curve (AUC 0-∞), and the 
elimination half-life (t1/2).

3  Results

3.1  Patient Characteristics

From August 2016 to July 2018, we enrolled 19 patients, 
all of whom participated in Stage I of the treatment plan, 
and 16 of whom participated in Stage II. Baseline char-
acteristics of these enrolled patients are summarized in 
Table 1. To investigate the potential interaction between 
entinostat and exemestane, we enrolled an additional 21 
patients from May 2018 to July 2018 who received 5 mg 
entinostat once per week plus 25 mg exemestane daily 
until PD or intolerable AE.

3.2  Entinostat Dose Escalation

In Stage I, no patients experienced a DLT in any of the 
dose groups. In Stage II, one patient in the 5 mg enti-
nostat group (1/14, 7.1%) had CTCAE grade 3 arrhyth-
mia, and required medical care. Median tolerance limit 
(MLT) was not achieved throughout the trial.

3.3  Safety

Nineteen patients were enrolled in Stage I of the treatment 
plan, in which entinostat was administered as a monotherapy 
(four in the 3 mg group, 12 in the 5 mg group, and three 
in the 7 mg group). All 19 patients experienced entinostat-
related AEs (100%), of whom 16 patients continued to 
Stage II of the treatment plan (two in the 3 mg entinostat 
plus exemestane group and 14 in the 5 mg entinostat plus 
exemestane group). Three patients in the 7 mg group in 
Stage I were transferred to the 5 mg group in Stage II due 
to safety concerns. The AEs that occurred in two or more 
patients are shown in Table 2. In Stage I, no CTCAE grade 3 
AE occurred in the 3 mg/week group. Two subjects in the 5 
mg/week group had four cases of CTCAE grade 3 AE. One 
subject in the 7 mg/week group experienced a CTCAE grade 
3 AE. In prolonged Stage II, no grade 3 AE occurred in 
the 3 mg/week group. Ten subjects in the 5 mg/week group 
experienced 38 CTCAE grade ≥ 3 AEs.

We also assessed the safety of the regimen in the 21 
patients who provided blood samples for pharmacokinetic 
analysis. Those patients experienced grade 3/4 AEs as fol-
lows: neutropenia (38%), thrombocytopenia (9.5%), anemia 
(9.5%), and fatigue (9.5%).

In the DLT observation stage, one suspicious DLT (G3 
ventricular tachycardia) occurred in the 5 mg group. Subject 
0105 did not have coronary heart disease or other heart-
related basic diseases before the clinical trial. The baseline 
screening ECG indicated sinus rhythm and normal outcome. 
In the clinical study, palpitation symptoms were closely 
observed during treatment. The patient’s 24-h dynamic elec-
trocardiogram indicated sinus tachycardia. The cardiologist 
preliminarily made a diagnosis of "ventricular tachycardia" 

Table 1  Baseline characteristics of the enrolled patients

ECOG Eastern Cooperative Oncology Group, ER+ estrogen receptor-positive, PR+ progesterone receptor-positive

Entinostat dose (mg/day) cohorts

Stage I (n = 19) Stage II (n = 16)

Characteristic 3 mg 5 mg 7 mg 3 mg 5 mg

Median age, years (range) 53.5 (41–60) 53.0 (40–65) 53.0 (35–56)
ECOG
 0 4 12 3 2 13
 1 0 0 0 0 1

HR
 ER+ 4 12 3 2 14
 PR+ 1 11 2 1 12

Prior treatment
 Chemotherapy 4 12 3 2 14
 Hormone therapy 4 12 3 2 14
 Radiotherapy 4 7 3 2 9
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and gave her the appropriate medication, which met the ter-
mination criterion of “grade 3 ventricular arrhythmia.” The 
patient was followed up for 35 days after withdrawal, and 
the symptoms of conscious palpitation were relieved. On 10 
February 2017 (the 41st day after the last medication), no 
ventricular arrhythmia was observed in the 24-h dynamic 
electrocardiogram.

3.4  Efficacy

Of the 16 patients who completed the treatment plan (Stages 
I and II), only 14 patients were evaluated for therapeutic 
efficacy (Table 3). Of these 14 patients, none achieved CR. 
Two patients in the 5 mg group in both stages achieved PR. 
Three patients from all three treatment groups experienced 
stable disease. Nine patients from the three groups experi-
enced PD. The overall response rate (ORR), defined as the 
combined rates of patients who achieved CR and PR, was 
2/14 (14.3%) (Fig. 2A). Survival analysis showed that the 
PFS of the enrolled patients, counted from the date of the 
first dose of entinostat, was 85.5 days in the 5 mg group 
(95% confidence interval (CI): 78–201), and 90 days in the 
7 mg→5 mg cohort (95% CI: 85–426). None of the patients 
in the 3 mg group experienced PR.

For the 21 patients enrolled to assess the pharmacoki-
netic profile of entinostat (5 mg) administered in combi-
nation with exemestane (25 mg), the ORR (CR+PR) was 
9.52% (95% CI: 1.17–30.38) and the clinical benefit rate 
(CBR, CR+PR+SD over 24 weeks) was 42.86% (95% CI: 
21.82–65.98) (Fig. 2B). The median PFS was 9.41 months 
(Fig. 3).

3.5  Pharmacokinetics

Blood samples from all 19 patients in Stage I were collected 
for analysis of the pharmacokinetics of entinostat. The val-
ues of the pharmacokinetic indexes are shown in Table 4A 
and B. Regression analysis showed a linear relationship 
between AUC 0-168 and entinostat dose, but the relationship 

Table 2  Entinostat-related adverse events (AEs) of all grades in the 
two stages

AKP alkaline phosphatase, ALT alanine aminotransferase, AST aspar-
tate aminotransferase, α-HBDH α-hydroxybutyrate dehydrogenase, 
γ-GT γ-glutamyl transferase, LDH lactate dehydrogenase

Entinostat dose cohorts

Stage I Stage II

AE 3 mg 5 mg 7 mg 3 mg 5 mg

No. (%) No. (%) No. (%) No. (%) No. (%)

Leukopenia 3 (75) 7 (58.3) 0 0 10 (71.4)
Neutropenia 3 (75) 4(33.3) 2 (66.7) 2 (100) 10 (71.4)
Anemia 2 (50) 0 0 0 5 (35.7)
Thrombocytopenia 0 2 (16.7) 0 0 6 (42.9)
AKP elevation 0 2 (16.7) 0 0 4 (28.6)
ALT elevation 0 2 (16.7) 0 0 0
AST elevation 0 2 (16.7) 0 0 2 (14.3)
α-HBDH elevation 0 2 (16.7) 0 0 2 (14.3)
Γ-GT elevation 0 2 (16.7) 0 0 3 (21.4)
Debilitation 0 2 (16.7) 0 0 0
Fatigue 0 2 (16.7) 0 0 0
Chest pain 0 2 (16.7) 0 0 0
Nausea 0 4 (33.4) 0 0 0
Abdominal pain 0 2 (16.7) 0 0 0
Back pain 0 3 (25) 0 0 0
Palpitation 0 2 (16.7) 0 0 0
Headache 0 3 (25) 0 0 0
Flatulence 0 2 (16.7) 0 0 0
Serum phosphate 0 0 0 0 7 (50)
decrease
Creatinine 0 0 0 0 6 (42.9)
phosphokinase
increase
Creatine increase 0 0 0 0 4 (28.6)
Serum albumin  

decrease
0 0 0 0 2 (14.3)

Serum  Ca2+ 
decrease

0 0 0 0 2 (14.3)

Serum Na+ 
decrease

0 0 0 0 2 (14.3)

Serum urea 
increase

0 0 0 0 2 (14.3)

LDH increase 0 0 0 0 2 (14.3)
Hypoalbuminemia 0 0 0 0 3 (21.4)
Hypoproteinemia 0 0 0 0 3 (21.4)
Hypocalcemia 0 0 0 0 2 (14.3)
Hypokalemia 0 0 0 0 2 (14.3)
Diarrhea 0 0 0 0 3 (21.4)
Limb pain 0 0 0 0 2 (14.3)

Table 3  Clinical responses

CR complete response, PR partial response, SD stable disease, PD 
disease progression

Entinostat dose

Response 3 mg (n = 2) 5 mg (n = 9) 7 mg→5 
mg (n = 3)

CR 0 0 0
PR 0 2 0
SD 1 1 1
PD 1 6 2
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between Cmax and dose was unclear due to the relatively 
small sample size.

The PK profile of the additional 21 subjects suggested 
that there was no significant interaction between entinostat 
and exemestane (see Table 4C).

4  Discussion

The purpose of this phase I trial was to assess the safety 
and pharmacokinetics of entinostat in Chinese patients with 
locally recurrent/metastatic breast cancer. We chose the dos-
age of entinostat based on the data collected from previous 
Phase I and Phase II trials of entinostat performed outside 
China [15, 16], i.e., oral administration of 3, 5, and 7 mg 
entinostat once weekly for Stage I.

In the three dose groups of this study, entinostat-related 
adverse events were mostly mild or moderate, and no DLT 
events occurred during the DLT observation period. Subject 
0105 in the 5 mg/week group had adverse events during the 

extended treatment period, classified as grade 3 ventricular 
arrhythmia (MedDRA code as "ventricular arrhythmia"), 
which was determined by the investigator to be possibly 
related to the study drugs. The adverse events were consid-
ered to have appeared during Stage I and worsened to level 3 
during Stage II, which was classified as DLT. The remaining 
subjects tolerated treatment well without any serious AEs 
related to the study drugs. Most of the subjects’ symptoms 
were self-relieved or no longer appeared, without affecting 
the follow-up treatment process.

Since only one DLT occurred (arrhythmia) in the 5 mg 
group, and the patient’s symptoms were relieved after symp-
tomatic treatment, we concluded that the patients showed 
good tolerance to these dosages. However, based on the 
results of the dose-escalation phase, and the dose of enti-
nostat used in the Phase III trial in the USA, we changed the 
dose group from 7 mg in Stage I to 5 mg in Stage II.

The most common AEs observed in this trial were hema-
tological toxicities, including leukocytopenia, neutropenia, 
thrombocytopenia, and anemia. This differed from what had 
been observed in previous clinical trials conducted in the 
USA, in which the most common AEs were nausea, vom-
iting, and fatigue [15, 16]. Interestingly, the AE spectrum 
observed in this trial was similar to that observed for another 
HDACI, chidamide, in Chinese patients with advanced 
breast cancer [17]. We believe that these distinct AE spectra 
may be attributable to the genetic characteristics of the dif-
ferent ethnic groups. Although entinostat is associated with 
more toxicity than hormonal therapy, the level of toxicity is 
considered acceptable for this patient population.

We also compared the safety profile and efficacy of enti-
nostat with those of an HDACI that has been approved in 
China for the treatment of breast cancer, chidamide, using 
the published data from its crucial, market-launching Phase 
III trial (NCT02482753) [17]. In combination with exemes-
tane, chidamide treatment yielded a median PFS of 7.4 
months, with neutropenia in 51% and thrombocytopenia in 
28% of patients. In this trial, entinostat in combination with 
exemestane yielded a longer median PFS (9.41 months), and 
lower occurrence rates of neutropenia and thrombocytopenia 
(33% and 10%, respectively).

There was no significant difference in major pharma-
cokinetic parameters between the breast cancer subjects 
on day 1 and day 22 after entinostat administration. The 
median Tmax of each dose group on day 1 and day 22 was 
about 0.5 h; the median T1/2 was between 38.3 and 65.3 h; 
the median Cmax was 44.5–150.0 ng/mL; the median AUC 
0–168h was 451–1180 h·ng/mL, and the AUC 0-168h and Cmax 
improved with the increase in dose. The AUC 0–168h and Cmax 
in the dosages range of 3–7 mg have a linear trend, but the 
linear relationship is not clear yet. The primary cause was 
due to the small amount of samples, and high individual 
variation of tumor patients in the 3 and 5 mg dose groups 
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and exemestane. Maximum reduction of target lesion from baseline in 
Stage II enrolled patients with efficacy analysis (A). Of the additional 
21 subjects, 14 had measurable target lesions (B)



597Entinostat for Postmenopausal HR-Positive Breast Cancer

0 20 40 60 80 100 120 140

Time/Week

Pa
tie

nt
s

7
9
9
10
12
13
14

17
19
20

25
25

36
41
41

49
56
57

65
126
128

On going
AE
PD
Withdraw

Fig. 3  Potential efficacy of additional 21 patients enrolled to assess the entinostat (5 mg) plus exemestane (25 mg) pharmacokinetic profile

Table 4  Pharmacokinetic index values for entinostat and exemestane

AUC  area under the plasma concentration-time curve, CL/F oral clearance, Cmax maximum plasma concentration, t1/2 half-life
tmax and t1/2 are shown as median (Min., Max.), and otherparameters are shown as mean ± SD
COVANCE-EOC103 China Ph I PK report;
*1 subject with an AUC extrapolated percentage > 30%
The data are included in the descriptive statistics

(A)
Compound Day Dose Cohort Cmax tmax AUC inf t1/2 CL/F

(mg) N (ng/mL) (h) (h·ng/mL) (h) L/h

Entinostat 1 3 3* 49.2 ± 8.38 0.50 (0.25, 0.53) 572 ± 122 38.3 (14.3, 218) 5.42 ± 1.26
5 12 101 ± 62.1 0.50 (0.25, 7.92) 1070 ± 364 51.7 (33.8, 156) 5.08 ± 1.31
7 3 154 ± 39.2 0.55 (0.50, 1.0) 1380 ± 206 48.1 (42.5, 87.6) 5.15 ± 0.76

(B)
Compound Day Dose Cohort Cmax tmax AUC inf t1/2 CL/F AR

(mg) N (ng/mL) (h) (h·ng/mL) (h) L/h /

Entinostat 22 3 3* 55.7 ± 38.2 0.47 (0.28,  7.92) 609 ± 44.3 65.3 (61.2, 66.7) 4.94 ± 0.36 1.30 ± 0.19
5 12 107 ± 63.2 0.50 (0.25, 8.00) 1310 ± 349 61.9 (40.2, 195) 4.00 ± 0.85 1.46 ± 0.19
7 3 122 ± 76.1 0.50 (0.23, 2.00) 1650 ± 452 56.2 (53.6, 127) 4.45 ± 1.14 1.38 ± 0.12

(C)
Compound Stage Cohort t1/2 tmax Cmax AUC 0–t

mg/dose N (h) (h) (ng/mL) (h∙ng/mL)

Exemestane Lead in 25 mg 21 6.24 (1.87, 14.0) 1.02 (0.50, 8.03) 17.0 (5.66, 70.5) 54.6 (27.5, 128)
Combo 25 mg 21 5.68 (2.22, 7.98) 3.95 (1.95, 12.00) 13.0 (5.06, 57.4) 58.8 (27.1, 109)
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should also be considered. On the 22nd day after entinostat 
administration, the drug had basically reached steady state 
[18]. The mean accumulation ratio (AR_AUC 0–168h) of enti-
nostat in breast cancer subjects was between 1.30 and 1.46 
after four doses of the drug, indicating that entinostat had 
no significant accumulation in breast cancer subjects [19]. 
The single-dose administration in the Phase I clinical study 
in China was similar to the plasma concentration and expo-
sure of entinostat combination with exemestane study, and 
the pharmacokinetic characteristics of entinostat were not 
affected by exemestane.

4.1  Limitations

The limitations of this study include the lack of tissue and 
serum collection prior to and during the study. Collection 
of tissue and serum samples in future studies will facilitate 
the observation of changes in lysine acetylation, which will 
further improve treatment strategies and patient selection. 
Indeed, the association between HDAC inhibition and enti-
nostat-induced acetylation of lysine should be demonstrated 
in planned confirmatory studies. An on-going randomized, 
double-blind Phase III trial in Chinese metastatic breast can-
cer patients (NCT03538171) might provide further insight 
into the efficacy of entinostat plus exemestane combination 
therapy.

4.2  Conclusion

In conclusion, we found that entinostat in combination with 
exemestane was well tolerated in this cohort of Chinese 
patients and showed encouraging efficacy in reducing tumor 
volumes. Based on our results, we recommend administra-
tion of 5 mg entinostat once weekly in combination with 
exemestane as a promising treatment option for patients with 
advanced breast cancer.
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