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ARTICLE INFO ABSTRACT
Keywords: Background: Since breast cancer is less common in men than in women, data on the use of new therapeutic
Male breast cancer agents, including cyclin-dependent kinase 4-6 (CDK 4-6) inhibitors, are limited in patients with metastatic

Cyclin-dependent kinase 4-6 inhibitors
Palbociclib
Ribociclib

hormone receptor positive (HR+), human epidermal growth factor receptor 2-negative (HER2-) male breast
cancer. Therefore; we aimed to investigate the treatment responses of metastatic HR+, HER2-male breast cancer
patients treated with CDK 4-6 inhibitors in a multicenter real-life cohort.

Methods: Male patients with a diagnosis of HR+ and HER2-metastatic breast cancer, treated with any CDK 4-6
inhibitor, were included in the study. Demographic and clinical characteristics of the patients were recorded. We
aimed to determine progression-free survival (PFS) time, response rates and drug related side effects.

Results: A total 25 patients from 14 institutions were recruited. The mean age at diagnosis was 57 years. Median
follow-up was 19.53 (95% CI: 14.04-25.02) months. The overall response rate was 60%. While the median PFS
was 20.6 months in the whole cohort, it wasn’t reached in those using CDK 4-6 inhibitors in first line and 10
months in the subsequent lines (p:0.009). No new adverse events were encountered.

Conclusion: In our study, we found that CDK 4-6 inhibitors are effective and safe options in men with HR+ and
HER2-metastatic breast cancer as in women. Our results support the use of CDK 4-6 inhibitor-based combina-
tions in the first-line treatment of HR+ and HER2-metastatic male breast cancer.

1. Background States and the second most common cancer causing death. However,
male breast cancers accounting for less than 1% of all diagnosed cases
Breast cancer is the most common cancer in women in the United [1,2]. According to the estimates of the American Cancer Society, 2710
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male patients are expected to be diagnosed and 530 male patients to die
with breast cancer in 2022 [1]. Male breast cancer is very rare compared
to female breast cancer and there are differences in histological subtypes
[3]. Over 80% of the male breast cancers were hormone receptor posi-
tive (HR+) and human epidermal growth factor receptor 2-negative
(HER2-) disease, while the other subtypes consist less than 20% of the
cases [3].

Due to the rarity of male breast cancer, phase 3 clinical trials could
not be conducted. Treatment management is guided by indirect results
from phase 3 clinical trials in female patients. If aromatase inhibitors are
to be used in the treatment of advanced male breast cancer, it is rec-
ommended to be used together with gonadotropin releasing hormone
(GnRH) analogs, and the efficacy of fulvestrant is thought to be similar
in male and female patients [4,5]. There are no clinical studies on the
use of cyclin-dependent kinase 4-6 (CDK 4-6) inhibitors in male pa-
tients, which are the preferred treatment agents in the treatment of
metastatic breast cancer. Both palbociclib, abemaciclib, and ribociclib
has been demonstrated to improve progression-free survival (PFS) in
studies conducted in the large-scale clinical trials in female patients with
metastatic HR+, HER2-metastatic breast cancer and became the stan-
dard of care [6-8].

The CDK4/6 inhibitors block the transition of the cell cycle from the
G1 phase to the S phase and efficacy and side effects are not expected to
differ in male and female [9]. It was also used in male patients in two
phase-1 studies in solid tumors and non-Hodgkin Lymphoma, and no
difference was observed in safety profile [10,11].

Case-reports and a retrospective study of palbociclib are available in
the literature on the use of CDK 4-6 inhibitors in male breast cancer
patients [12,13]. There are no studies on the use of other CDK 4-6 in-
hibitors. Therefore, our study aimed to investigate the efficacy and
safety of CDK 4-6 inhibitors in male breast cancers in a multicenter
cohort including patients treated with several CDK 4-6 inhibitors.

2. Materials and methods

In our study, the data of 25 male patients with HR+ and HER2-breast
cancer who were treated with any CDK 4-6 inhibitor in 14 tertiary
centers from Turkey between 2019 and 2022 were retrospectively
evaluated. Demographic characteristics of the patients, metastatic sites
at the time of diagnosis, treatments before CDK 4-6 inhibitors, response
to treatment with CDK 4-6 inhibitors, drug-related side effects, and PFS
data were recorded.

The primary endpoint was PFS and defined as the time between the
onset of CDK 4-6 inhibitors and the date of progression or death. The
secondary endpoints were response rates and safety.

Response rates were assessed according to “Response evaluation
criteria in solid tumors” (RECIST) 1.1. “Common Terminology Criteria for
Adverse Events” (CTCAE version 4.03) was used to evaluate AEs.

IBM SPSS Statistics Version 22 package program was used for sta-
tistical analysis. The association of clinical factors with PFS was exam-
ined with Kaplan-Meier curves. The survival times were reported with
medians and 95% confidence intervals (CI). Cox’s regression analysis
was not performed due to insufficient number of patients. A p value
of <0.05 was considered statistically significant.

The ethical approval obtained from the Local Research Ethics Com-
mittee of Hacettepe University School of Medicine, with decision num-
ber of GO/22732. All procedures and stages in this multicenter and
retrospective study were carried out in line with the World Medical
Association Declaration of Helsinki, “Ethical Principles for Medical
Research Involving Human Subjects”.

3. Results
3.1. Baseline characteristics

A total of 25 male patients were included in this study. The mean age
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at starting CDK 4-6 inhibitors was 57.25 + 12.55 years. All of the pa-
tients had an Eastern Cooperative Oncology Group (ECOG) O or 1 per-
formance status. All patients used gonadotropin releasing hormone
(GnRH) and fulvestrant (n = 9) or aromatase inhibitor (n = 16) together
with CDK 4-6 inhibitor. While 16 of the patients used palbociclib, 9
patients used ribociclib. Twelve patients used CDK 4-6 inhibitors in the
first line, 10 patients used in the second line and 3 patients used in the
subsequent line. Of the patients, 12 had de novo metastatic disease and
13 had recurrent disease. At the time of initiation of CDK 4-6 inhibitor
therapy, 17 patients had bone metastases, 4 patients had liver metas-
tases, and 15 patients had lung metastases. Demographic and clinical
characteristics of the patients are shown in Table 1. The BRCA analysis
results were not available.

3.2. Survival outcomes and response rates

At the median 19.53 (95% CI: 14.04-25.02) months follow-up 6
(24%) patients passed away. The disease progressed in 12 patients and
the median PFS was 20.6 months (95% CI: 15.37-25.83) in the whole
group. No statistically significant difference was found between palbo-
ciclib and ribociclib in terms of PFS (mPFS: 20.6 months (95% CI:
13.73-27.46) vs 11.9 months (95% CI: 3.85-19.95) respectively,
p:0.085). Patients using the first line; had a better PFS than the patients
who used it on the second and later lines (mPFS: NA vs 10 months (95%
CI: 3.90-16.09) respectively, p:0.009). Kaplan-Meier estimates for PFS is
shown in Fig. 1. PFS of 9 patients using palbociclib in first-line therapy
was not achieved, while PFS of 3 patients using ribociclib was 20.76
months (95% CLI: NA-NA p: 0.617). Four patients with liver metastases
had a significantly shorter PFS than the others (mPFS: 20.6 months (95%
CL: 16.72-24.47) vs 4.96 months (95% CI: 2.15-7.77) respectively,
p:0.003). There was no difference in PFS between de novo metastatic
disease and recurrent disease (mPFS: 20.6 months (95% CI: 8.13-33.06)
vs 17.6 months (95% CI: 6.62-28.64), p:0.348). PFS was 20.6 months
when used with an aromatase inhibitor, and 17 months (95%
CI:4.50-29.56) with fulvestrant (p:0.119).

In Kaplan Meier analysis, only the line of treatment and the presence
of liver metastasis were found to be associated with PFS. COX regression
analysis was not performed as there were only 4 patients with liver
metastases.

The median overall survival (OS) time could not be reached. Survival
at 24 months was 68.8% in first line treatments, and 63.9% in later lines.
There were 2 deaths in the first-line treatment group and 4 deaths in the
next-line groups. All deaths were considered as disease-related. The ages
of the two patients who died in first line group were 50 (at 6 months of
treatment and there was bone and lung metastases at the time of

Table 1
Baseline characteristics.

Characteristics n %

Age (mean =+ standard deviation) 57.25 £ 12.55

ECOG score 18 72
0 7 28
1

Treatment agent 16 64
Palbociclib 9 36
Ribociclib

Bone metastasis 17 68

Liver metastasis 4 16

Lung Metastasis 15 60

Recurrent disease 13 52

De novo metastatic disease 12 48

Treatment line (for metastatic disease) 12 48
1 10 40
2 3 12
3

Combination (CDK 4-6 inhibitor plus) 16 64
Aromatase inhibitors + GnRH analogs 36

Fulvestrant + GnRH analogs
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Fig. 1. The relationship between progression-free survival and treatment line.

diagnosis) and 68 (at 21 months of treatment).

Complete and partial responses were obtained in 3 and 12 patients,
respectively. While stable disease was observed in 7 and progressive
disease was observed in 3 patients. The overall response rate (ORR) was
60% and the disease control rate was 88%. The best responses with CDK
4-6 inhibitors are shown in Table 2.

3.3. Safety

No new adverse events (AEs) were observed in all patients. The most
common side effect was neutropenia (88%), others include fatigue
(40%), anemia (28%), thrombocytopenia (20%), increased alanine
aminotransferase (ALT) (12%), asthenia (15%), and elevated creatinine
(12%) level. Grade 3 and above AEs were neutropenia (28%), anemia
(4%), and increased ALT (4%). All AEs are shown in Table 3. Neu-
tropenic fever was observed in 1 patient and did not cause death. Dose
reductions and treatment interruptions were recorded in 9 patients.
There was no difference in PFS between groups with and without dose
reductions and treatment interruptions (95% CI: 17 months 9.93-24.13)
vs 20.76 months (95% CI: 10.25-31.27) respectively, p:0.45). One pa-
tient could not tolerate the drug due to fatigue. No drug-related death
was encountered.

4. Discussion

To the best of our knowledge, this was the first study that assessed
the effect of CDK 4-6 inhibitors (palbociclib and ribociclib) on the PFS
and safety outcomes in male patients with metastatic breast cancer. In
this study, we showed that CDK 4-6 inhibitors are effective and safe
agents in the treatment of metastatic breast cancer in male patients as
well as in females.

Although CDK 4-6 inhibitors revolutionized PFS and OS in female
patients with HR+ and HER2-metastatic breast cancer, there are no

Table 2

Best Response with CDK 4-6 inhibitors.
Response n %
Complete Remission (CR) 3 12
Partial Remission (PR) 12 48
Stable Disease (SD) 7 28
Progressive Disease 3 12
Objective Response Rate (CR + PR) 15 60
Disease Control Rate (CR + PR + SD) 22 88
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Table 3
Adverse events according to “Common Terminology Criteria for Adverse
Events”.

Adverse events Grade 1-2, n (%) Grade 3-4, n (%)

Any adverse events 24 (96) 8 (32)
Neutropenia 15 (60) 7 (28)
Anemia 6 (24) 14
Thrombocytopenia 5(20) 0(0)
ALT elevation 2 (8) 14
Asthenia 3(15) 0(0)
Creatinin elevation 3(12) 0(0)
QTc 1(4) 0 (0)
Fatigue 9 (36) 14

phase 3 studies in male patients. In a retrospective analysis, which
evaluated only palbociclib, it was shown that 26 patients using a com-
bination of palbociclib and letrozole had a longer median duration of
treatment than patients using letrozole [12]. However, only 12 patients
had response evaluation in this study and the median duration of
response was 9.4 months. Data on PFS were not available in this study
[12]. There is a case report of male breast cancer using CDK 4-6; partial
response was obtained in the 6th month of the treatment, but no in-
formation is available about the next follow-up [13]. In another case
report, a complete response was obtained with the use of abemaciclib,
fulvestrant and leuprolide in the second line treatment, and the treat-
ment is still continuing at the 18th month of treatment [14]. In a case
report published in 2021, partial response was achieved with palboci-
clib, letrozole, and leuprolide and PFS for more than 1 year was achieved
as of the date of publication [15]. As seen in these case reports, there are
promising results of CDK 4-6 inhibitors in metastatic male breast cancer.

In our study, PFS was 20 months in patients using palbociclib and 11
months in patients using ribociclib. While the PFS of 3 patients using
ribociclib in first line treatment was 20.76 months, it could not be
reached at 34 months in 9 patients using palbociclib. Due to the small
number of patients using ribociclib in first line treatment in our study, it
is difficult to say that palbociclib is a more effective agent in male breast
cancer. It is clear that, the prospective studies with larger numbers of
patients are needed.

In the MONALEESA-3 study, second-line treatment in post-
menopausal female patients; 9 months of PFS is achieved with fulves-
trant, while the PFS increases to 14 months with the addition of
ribociclib to the treatment [16]. In the PALOMA 3 study, 12-month PFS
was achieved with the combination of palbociclib and fulvestrant [17].
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In our study; similar to these two phase-3 studies conducted in post-
menopausal women, a 10 months PFS was achieved with the use of CDK
4-6 in second-line therapy. In the treatment of HR+, HER2-metastatic
breast cancer in female patients, the most effective treatment choice
in the first line is considered to be combination therapies containing
CDK 4-6. In MONALEESA-3, PALOMA 2 and MONARCH 3 studies; with
the combination of CDK 4-6 inhibitors with fulvestrant or aromatase
inhibitor in first line, progression-free survival of around 24 months is
provided [6,16,18]. In our study, a progression-free survival time of over
20 months was found with use as the first-line therapy. Considering the
scarcity of treatment options in male breast cancer, the use of CDK 4-6
inhibitors in first-line therapy should be recommended as in female
patients.

The ORR in MONALEESA 3, PALOMA 2 and MONARCH 3 trial were
40%, 55%, 59% and disease control rates (DCR) in PALOMA 2 and
MONARCH 3 trial were 84%, 78% respectively [6,16,18]. In our trial,
ORR and DCR were 60% and 88%. We have shown that palbociclib and
ribociclib provide an effective treatment response in male patients as
well as in female patients.

In our study, no new adverse events of CDK 4-6 inhibitors were
found, except for the known ones. Our safety data in male patients were
comparable to phase 3 studies in female patients [6,16,18].

Since the reimbursement of CDK 4-6 inhibitors is approved later in
our country than in the USA and European countries, the number of our
patients is limited to 25.

Our study has several limitations, mainly based on its retrospective
nature. However, considering the low incidence of male breast cancer, it
should be kept in mind that it will be difficult to conduct a prospective
study. The number of our patients was not sufficient to examine the
relationship between PFS and several clinical features due to limited
patient numbers in most subgroups. It was not possible to compare the
two treatments because the patients included in the study used palbo-
ciclib and ribociclib at different treatment lines. Our study had a 19.53
months follow-up period, and longer follow-up periods are needed for a
more accurate evaluation of efficacy and safety data.

5. Conclusion

This is the first study to evaluate the progression-free survival data of
ribociclib and palbociclib in male patients with metastatic breast cancer,
and we showed that these agents can be used effectively and safely both
in first-line therapy and in later lines.
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