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ABSTRACT

Purpose: Safely postponing the use of chemotherapy is important for quality of life
maintenance in patients with hormone receptor-positive advanced breast cancer. In previous
studies, a combination of cyclin-dependent kinase 4 and 6 inhibitors (CDK4/6i) and
fulvestrant prolonged the time to chemotherapy (TTC). In this study, we used real-world data
to evaluate TTC in the context of CDK4/6i therapy.

Methods: We performed a retrospective chart review of women with estrogen receptor-
positive, human epidermal growth factor receptor 2-negative advanced breast cancer treated
at the Aichi Cancer Center Hospital. The patients were categorized into having received
CDK4/6i therapy first (n = 41), second (n = 33), and none at all (n = 67). The change in TTC
among the groups was examined.

Results: The median follow-up time was 13.8, 27.5, and 30.3 months in the CDK4/6i (first),
CDK4/6i (second), and non-CDK4/6i groups, respectively. The median progression-free
survival (PFS) with first-line therapy for metastasis was 30.0, 11.9, and 13.0 months,
respectively (CDK4/6i [first] vs. non-CDK4/6i; p = 0.018, CDK4/6i [second] vs. non-CDK4/6i;
p=0.383). The median TTC was not reached in the CDK4/6i (first) group, was 39.1 months
in the CDK4/6i (second) group, and was 44.2 months in the non-CDK4/6i group (CDK4/6i
[first] vs. non-CDK4/6i; p = 0.880; CDK4/6i [second] vs. non-CDK4/6i; p = 0.407). The non-
CDK4/6i group with TTC > 60 months included more cases of secondary endocrine therapy
resistance (p = 0.017), no perioperative chemotherapy (p = 0.021), and a longer disease-free
interval (p=0.093).

Conclusion: Although PFS was significantly longer in the CDK4/6i (first) group than in the
non-CDK4/6i group, TTC did not significantly differ among the three groups in real-world
data. The non-CDK4/6i group showed a long TTC in patients with late recurrence and low
risk at the primary lesion site, who benefited greatly from hormone monotherapy.

Keywords: Breast Neoplasms; Cyclin-Dependent Kinases; Neoplasm Metastasis;
Receptors, Estrogen
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INTRODUCTION

Approximately 70% of breast cancers are hormone receptor (HR)-positive. Endocrine
therapy is the first-line treatment for metastatic or advanced HR-positive breast cancer.

The development of cyclin-dependent kinase 4 and 6 inhibitors (CDK4/6is) has greatly
benefited patients with HR-positive and human epidermal growth factor receptor 2
(HER2)-negative advanced breast cancer. Three CDK4/6is, palbociclib, abemaciclib, and
ribociclib, considerably prolonged patient progression-free survival (PFS) when combined
with a nonsteroidal aromatase inhibitor, as shown in the PALOMA-2, MONARCH-3, and
MONALEESA-2 studies respectively [1-3]. Therapy with these nonsteroidal aromatase
inhibitors also improved PFS when administered in combination with fulvestrant in patients
whose tumors had progressed during previous endocrine therapy administration in the
PALOMA-3, MONARCH-2, and MONALEESA-3 studies [4-6]. In addition, MONARCH-2 and
MONALEESA-3 reported positive overall survival (OS) results, particularly upon abemaciclib
or ribociclib use. CDK4/6is have become the standard first-line treatment for HR-positive and
HER2-negative advanced breast cancer.

Postponing the use of chemotherapy for as long as possible is important for maintaining
the quality of life of patients with advanced HR-positive breast cancer [7]. Although
CDK4/6i have contributed to prolonged PFS and OS, approximately half of the treatments
administered after discontinuation of CDK4/6i are chemotherapeutic [8,9]. In the
PALOMA-3, MONARCH-2, and MONALEESA-3 studies, the addition of CDK4/6i prolonged
both the time to chemotherapy (TTC) and chemotherapy-free survival (CFS); however,
whether these results are also applicable in real-world settings is unclear [8-10].

In Japan, palbociclib and abemaciclib treatments have been covered under insurance since
November 2017 and 2018, respectively. However, ribociclib has not been approved yet for
use in Japan. In this study, we analyzed the changes in patient TTC and CFS in the context of
CDK4/6i use.

METHODS

Patients

We conducted a retrospective chart review of women with estrogen receptor (ER)-positive
and HER2-negative advanced breast cancer, either de novo or recurrent, who were treated at
the Aichi Cancer Center Hospital from 2011 to 2020. Patient characteristics were retrieved
from clinical records and reviewed. The patients were divided into three groups: CDK4/6i
(first), CDK4/6i (second), and non-CDK4/6i.

The CDK4/6i group comprised patients who received CDK4/61 until second-line treatment
without prior chemotherapy for advanced breast cancer. We collected data from 79 patients
diagnosed with advanced breast cancer between January 2016 and December 2020. Patients
were excluded from the study if they were participating in an ongoing clinical trial (n =5).
Finally, 74 patients were included in the CDK4/6i group. Of these patients, 41 (55%) received
first-line CDK4/61 (CDK4/61 [first] group), and 33 (45%) received second-line CDK4/6i
(CDK4/6i [second] group) (Figure 1A).
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Ongoing clinical trial participants (n = 5) for advanced breast cancer

—> Received CDK4/6i before chemotherapy

CDK4/6i group (n = 74) LS

CDK4/6i (first) (n = 41)
CDK4/6i (second) (n = 33) Excluded (n = 28)

Chemotherapy in first-line setting (n = 10)
Transferred to another hospital (n = 11)
Ongoing clinical trial participants (n = 5)
Refused recurrent treatment (n =1)
Prioritized other cancers (n =1)

Non-CDK4/6i group (n = 67)

Figure 1. CONSORT diagram. (A) CDK4/6i group and (B) non-CDK4/6i group.
CDK4/6i = cyclin-dependent kinase 4 and 6 inhibitor; ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2.
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The non-CDK4/6i group comprised patients diagnosed with advanced breast cancer between
November 2011 and December 2015. Records of 134 patients were retrieved. Patients were
excluded from this study if they 1) received CDK4/6i before chemotherapy for advanced breast
cancer (n =39), 2) received chemotherapy as first-line treatment (n = 10), 3) were transferred to
another hospital immediately after recurrence (n = 11), 4) participated in a clinical trial (n =5),
5) refused recurrent treatment (n = 1), or 6) received prioritized treatment for other cancers (n
=1). After exclusions, 67 patients were included in the non-CDK4/6i group (Figure 1B).

Treatment

Palbociclib was administered at a dose of 125 mg/day for 3 weeks, followed by a 1 week

drug holiday, abemaciclib 150 mg twice daily, and everolimus 10 mg once daily. Letrozole,
anastrozole, exemestane, and tamoxifen were administered at doses of 2.5, 1, 25, and 20 mg,
respectively. One 500 mg dose of fulvestrant was administered by intramuscular injection on
days 1 and 15 of the first cycle and then on day one of each subsequent cycle (28 days). The
dose was reduced based on the occurrence of adverse events.

Assessment

We analyzed PFS following first-line treatment of metastases, TTC, and CFS in the CDK4/61
(first), CDK4/6i (second), and non-CDK4/6i groups.

Statistical analysis

All statistical analyses were performed using Stata version 15.1 (Stata Corporation, College
Station, USA). The duration of therapy was used to calculate TTC and CFS. TTC was defined
as the period from the start of first-line treatment with endocrine therapy to the date of
chemotherapy initiation. CFS was defined as the period from the start of the first-line
treatment with endocrine therapy to the date of chemotherapy initiation or death. Patients
with primary endocrine therapy resistance, as defined in the MONARCH-2 study, were those
whose disease relapsed during the first 2 years of neoadjuvant or adjuvant endocrine therapy
or progressed while receiving endocrine therapy for advanced breast cancer during the first 6
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months. Patients not considered to have primary endocrine therapy resistance were defined
as having secondary resistance [5]. Statistical analyses were performed using updated data,
with a cut-off date of August 24, 2021. The median TTC and CFS were estimated using the
Kaplan-Meier method, and significance was determined using a generalized Wilcoxon test.
We used the y? test to compare categorical variables and the Mann-Whitney U test to compare
continuous variables. All reported p-values were two-sided, and statistical significance was
setat p <0.05.

Ethical approval

This study was reviewed and approved by the Institutional Review Board (20211-082) and
was conducted in accordance with the 1964 Declaration of Helsinki. Informed consent was
obtained in the form of an opt-out form accessible on the institutional website.

RESULTS

Patient characteristics are shown in Table 1, among which no significant differences were
observed, except in median age, menopausal status, disease stage at initial diagnosis, and
median PFS with first-line therapy for metastatic disease. The median age and the number of
women who had reached menopause in the CDK4/6i (first) group were lower than those of
the non-CDK4/6i group (p = 0.003 and p = 0.004, respectively). Eleven patients (33%) in the
CDK4/6i (second) group and seven patients (10%) in the non-CDK4/6i group presented with
de novo stage IV disease. De novo stage IV tumors were more common in the CDK4/6i (second)
group than in the non-CDK4/6i group. Endocrine therapy, in combination with a CDK4/6
inhibitor in the CDK4/6i (first) group, included aromatase inhibitors (51%) and fulvestrant
(49%). The median PFS in first-line therapy for metastatic disease was 30.0 months in the
CDK4/o6i (first) group, 11.9 months in the CDK4/6i (second) group, and 13.0 months in the
non-CDK4/6i group (CDK4/6i [first] vs. non-CDK4/6i; p = 0.018, CDK4/6i [second] vs. non-
CDK4/6i; p=0.383) (Table 1, Figure 2).

At the time of data cut-off for TTC analysis, the treatment for 57 patients with advanced
breast cancer was changed to chemotherapy (10 of 41 patients [24%] in the CDK4/6i [first]
group, 13 of 33 [39% in the CDK4/6i (second) group, and 34 of 67 [51%] in the non-CDK4/6i
group). The median length of follow-up was 13.8 months (9.8-43.6 months) for all patients
in the CDK4/6i (first) group, 27.5 months (0.5-63.4 months) in the CDK4/6i (second) group,
and 30.3 months (1.4-117.0 months) in the non-CDK4/6i group. The median TTC was not
reached in the CDK4/6i (first) group, 39.1 months in the CDK4/6i (second) group, and 44.2
months in the non-CDK4/6i group (Figure 3A). The median TTC did not significantly differ
between the groups (CDK4/6i [first] vs. non-CDK4/6i; p = 0.880; CDK4/6i [second] vs. non-
CDK4/6i; p = 0.407).

At the cut-off point, 50 patients died (4 of 41 patients [10%] in the CDK4/6i [first] group,
33 patients [21%] in the CDK4/6i [second] group, and 39 of 67 patients [58%] in the non-
CDK4/6i group). The median CFS was not reached in the CDK4/6i (first) group, was 35.9
months in the CDK4/6i (second) group, and was 32.9 months in the non-CDK4/6i group
(Figure 3B). Group median CFS was also not significantly different (CDK4/6i [first] vs. non-
CDK4/6i; p = 0.859; CDK4/6i [second] vs. non-CDK4/6i; p = 0.205).
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Table 1. Patient characteristics

Characteristics CDK4/6i (first) CDK4/6i (second) Non-CDK4/6i p1* p2*

All patients 4 33 67

Median age (range) 51 (34-78) 57 (35-81) 63 (27-88) 0.003 0.076

Menopausal status’ 0.004 0.518
Pre- or perimenopause 21 (51%) 10 (30%) 16 (24%)

Post 20 (49%) 93 (70%) 50 (75%)
Disease stage at initial diagnosis* 0.409 0.023
I 9 (22%) 3 (9%) 14 (21%)
I 19 (46%) 14 (42%) 26 (39%)
Il 6 (15%) 5 (15%) 18 (27%)
IV 7 (17%) 11 (33%) 7 (10%) 0.351% 0.0068

Histological type 0.676 0.107

Invasive ductal carcinoma 37 (90%) 27 (82%) 62 (93%)
Invasive lobular carcinoma 4 (10%) 6 (18%) 5 (7%)

Histological grade! 0.570 0.179
Low/Intermediate 31 (76%) 27 (82%) 42 (63%)

High 9 (22%) 6 (18%) 16 (24%)

Progesterone receptor status' 0.074 0.871
Negative 2 (5%) 5 (15%) 11 (16%)

Positive 39 (95%) 28 (85%) 56 (84%)

Postoperative metastatic lymph nodes™ 0.870 0.624
Negative 15 (37%) 8 (24%) 95 (37%)

Positive 19 (46%) 14 (42%) 34 (51%)

Metastatic site at the time of relapset 0.143 0.552

Visceral disease¥* 25 (61%) 13 (39%) 29 (43%)
Liver involvement 14 6 9
Bone only 12 (29%) 9 (27%) 21 (31%)
Other 4 (10%) 11 (33%) 15 (22%)

Median DFI (range) 44.3 (10-245) 53.9 (3-146) 54.0 (10-294) 0.496 0.992
<12 months 1 (2%) 2 (6%) 2 (3%) 0.637 0.559
>12 and < 60 months 21 (51%) 11 (33%) 31 (46%)
> 60 months 12 (29%) 9 (27%) 27 (40%)

Prior chemotherapy for neoadjuvant or adjuvant treatmentSs 0.835 0.875
Yes 20 (49%) 13 (39%) 36 (54%)

No 14 (34%) 9 (27%) 23 (34%)

Endocrine therapy with neoadjuvant or adjuvant treatment!! 0.059 0.402
Aromatase inhibitors 10 (24%) 10 (30%) 26 (39%)

Tamoxifen 21 (51%) 10 (30%) 20 (30%)
Aromatase inhibitors and tamoxifen 1(2%) 2 (6%) 7 (10%)
None 2 (5%) 0 (0%) 6 (9%)

Primary endocrine therapy for metastatic disease - 0.394

Aromatase inhibitors - 16 (48%) 35 (52%)
Tamoxifen - 10 (30%) 23 (34%)
Fulvestrant - 7 (21%) 7 (11%)

Other - 0 (0%) 2 (3%)

Median PFS of first-line for metastatic disease (range) 30.0 (0.5-44) 1.9 (2-36) 13.0 (1-115) 0.027™M 0.377M

Endocrine therapy resistance - -
Primary - 10 (30%) -

Secondary - 23 (70%) -

Type of CDK4/6i = =
palbociclib 23 (56%) 20 (61%) -
Abemaciclib 18 (44%) 13 (39%) =

Endocrine therapy in combination with CDK4/6i - -
Aromatase inhibitors 21 (51%) 13 (39%) -

Fulvestrant 20 (49%) 20 (61%) -

CDK4/6i = cyclin-dependent kinase 4 and 6 inhibitor; DFI = disease-free interval; PFS = progression-free survival.
*pi-value is the p-value of the CDK4/6i (first) group vs. that of the non-CDK4/6i group, and p2-value is the p-value of the CDK4/6i (second) group vs. that of the

non-CDK4/6i group.

TMenopausal status was not available for one patient in the non-CDK4/6i group.

Disease stage at initial diagnosis was not available for two patients in the non-CDK4/6i group.

Sp7- and p2-values indicate the p-value of non-stage IV versus stage IV in each group.
IHistological grade was not available for one and nine patients in the CDK4/6 (first) and non-CDK4/6i groups, respectively.

fAllred scores of 3-8 are considered positive.

**Number of postoperative metastatic lymph node was not available for one patient in the non-CDK4/6i group.
TTMetastatic sites were not available for two patients in the non-CDK4/6i group.

Hyiscera refers to the lungs, liver, pleura, and adrenal glands.
$Sprior chemotherapy for neoadjuvant or adjuvant treatment was not available for one patient in the non-CDK4/6i group.
iEndocrine therapy with neoadjuvant or adjuvant treatment was not available for one patient in the non-CDK4/6i group.

Median PFS after first-line treatment for metastatic disease was assessed using the generalized Wilcoxon test.
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Figure 2. Kaplan-Meier plots of PFS in the first-line setting.
PFS = progression-free survival; CDK4/6i = cyclin-dependent kinase 4 and 6 inhibitor.
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Figure 3. Kaplan-Meier plots of (A) TTC and (B) CFS.
TTC = time to chemotherapy; CFS = chemotherapy-free survival; CDK4/6i = cyclin-dependent kinase 4 and 6 inhibitor.

The treatment line at the time of data cut-off or chemotherapy initiation in each group is
shown in the supplementary table (Supplementary Table 1). There were 31 patients in the
CDK4/6i (first) group, 20 patients in the CDK4/6i (second) group, and 33 patients in the
non-CDK4/6i group who were not receiving chemotherapy at the time of the data cut-off for
TTC data analysis. Twenty-five and 12 patients in the CDK4/6i (first) and CDK4/6i (second)
groups, respectively, received CDK4/6i on the cut-off day. The median endocrine treatment
lines at the data cut-off for patients who did not receive chemotherapy during the observation
period were 2, 3, and 2 in the CDK4/6i (first), CDK4/6i (second), and non-CDK4/6i groups,
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respectively. The median number of treatment lines at the start of chemotherapy during

the observation period was 3, 4, and 3 in the CDK4/6i (first), CDK4/6i (second), and non-
CDK4/6i groups, respectively. There was no apparent difference between the median
endocrine treatment line and the median treatment line at chemotherapy initiation in
patients treated with or without CDK4/6i. In the non-CDK4/6i group, eight of 39 (21%)
patients had never received chemotherapy for advanced breast cancer before they died of the
disease. This was due to patient preferences or advanced age.

In the non-CDK4/6i group, no patient received chemotherapy 60 months after the start

of first-line treatment with endocrine therapy (Figure 3A). Table 2 shows the patient
characteristics of the groups with TTC < 60 months and TTC > 60 months among the non-
CDK4/6i group. The TTC > 60 months group tended to have a lower histological grade, no
postoperative metastatic lymph nodes, and a longer disease-free interval (DFI) than the TTC <
60 months group. Furthermore, significantly more cases without perioperative chemotherapy
(»=0.021) and secondary endocrine therapy resistance (p = 0.017) were found in the TTC > 60
months group. We also observed a long TTC in cases with late recurrence and low risk at the
primary lesion, such as low histological grade, no postoperative metastatic lymph nodes, long
DFI, no perioperative chemotherapy, and secondary endocrine therapy resistance.

Post-discontinuation therapy for CDK4/6i is shown in Figure 4. A total of 37 patients in

the CDK4/6i group discontinued CDK4/6i1 treatment. Of these, 32 (86.5%) received post-
discontinuation therapy at our institution, with 14 and 18 patients in the first- and second-line
settings, respectively. Of the 32 patients who received post-discontinuation therapy, 35.7% in
the CDK4/6i (first) group and 27.8% in the CDK4/6i (second) group received chemotherapy.
Endocrine monotherapy was administered to 35.7% of the patients in the CDK4/6i group
(first) and 22.2% in the CDK4/6i (second) group. The percentage of patients who received
mTOR inhibitors in conjunction with endocrine therapy was 21.4% in the CDK4/6i (first)
group and 50.0% in the CDK4/6i (second) group. Endocrine therapy was administered to
60%-70% of the patients, regardless of the CDK4/6i line. mTOR inhibitors and endocrine
therapy have been used as recurrent third-line treatments in many cases. Figure 4 shows
detailed treatment outcomes after CDK4/6i treatment failure. Discontinuation of CDK4/6i
occurred mainly because of disease progression and adverse effects in only two cases.
Endocrine monotherapy involved administration of fulvestrant, anastrozole, tamoxifen,

and medroxyprogesterone acetate. Capecitabine is the most frequently administered
chemotherapeutic drug. The duration of response to post-discontinuation therapy for
CDK4/6i varied from 1 to 34 months, regardless of the treatment type.

DISCUSSION

In this study, TTC and CFS did not differ significantly between patients with ER-positive,
HER2-negative advanced breast cancer, regardless of whether CDK4/6i was administered
before chemotherapy for advanced breast cancer. In the PALOMA-2 study, in which

CDK4/6i was used as the first-line treatment for advanced breast cancer, PFS and TTC were
significantly different between the palbociclib and letrozole and placebo-letrozole groups (p
<0.001 and p < 0.005, respectively) [1,11]. Similar to the results of the PALOMA-2 study, PFS
differed significantly between the CDK4/6i (first) and non-CDK4/6i groups in this study (p
=0.018). Fulvestrant was administered to approximately half of the patients in the CDK4/6i
(first) group, which differed from that in the PALOMA-2 study. According to the results of the
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Table 2. Patient characteristics in the TTC < 60 and TTC > 60 months groups

Characteristics TTC < 60 months TTC > 60 months p
All patients 46 21
Median age (range) 63 (27-88) 62 (32-76) 0.398
<60 28 (61%) 9 (43%) 0.169
> 60 18 (39%) 12 (57%)
Menopausal status” 0.472
Pre- or perimenopause 10 (22%) 6 (29%)
Post 36 (78%) 14 (30%)
Disease stage at initial diagnosis’ 0.103
[ 7 (15%) 7 (33%)
1 18 (39%) 8 (38%)
1l 16 (35%) 2 (10%)
v 4 (9%) 3 (14%) 0.463*
Histological type 0.570
Invasive ductal carcinoma 42 (91%) 20 (95%)
Invasive lobular carcinoma 4 (9%) 1(5%)
Histological grade$ 0.083
Low/intermediate 27 (59%) 15 (71%)
High 14 (30%) 2 (10%)
Progesterone receptor status! 0.629
Negative 6 (13%) 5 (24%)
Positive 40 (87%) 16 (76%)
Postoperative metastatic lymph node' 0.054
Negative 14 (30%) 11 (52%)
Positive 27 (59%) 7 (33%)
Metastatic site at the time of relapse™ 0.375
Visceralft 29 (48%) 7 (33%)
Liver involvement 9 0
Bone only 12 (26%) 9 (43%)
Other 10 (22%) 5 (24%)
Median DFI (range) 49.4 (10-294) 79.6 (10-215) 0.093
<60 months 95 (54%) 8 (38%) 0.282
> 60 months 17 (37%) 10 (48%)
Chemotherapy with neoadjuvant or adjuvant treatment 0.241
Anthracycline and taxane 18 (39%) 4 (19%)
Anthracycline only 5 (11%) 1(5%)
Taxane only 3 (7%) 1 (5%)
Other 3 (7%) 1 (5%)
None 12 (26%) 1 (52%) 0.0218
Endocrine therapy with neoadjuvant or adjuvant treatmentl!! 0.031
Aromatase inhibitors 20 (43%) 6 (29%)
Tamoxifen 15 (33%) 5 (24%)
Aromatase inhibitors and tamoxifen 5 (11%) 2 (10%)
None 1 (2%) 5 (24%)
Endocrine therapy resistance 0.017
Primary 23 (50%) 4 (19%)
Secondary 23 (50%) 17 (81%)

TTC = time to chemotherapy; DFI = disease-free interval.

*Menopausal status was not available for one patient in the TTC > 60 months group.

Disease stage at initial diagnosis was not available for one patient each in the TTC < 60 months and TTC > 60 months groups.
*p-value is that of non-stage IV versus stage IV patients in the two groups.

SHistological grade was not available for five patients in the TTC < 60 months group and four patients in the TTC > 60 months group.
IAllred scores of 3-8 were considered positive.

fPostoperative metastatic lymph nodes were not available for one patient in the TTC < 60 months group.

**Metastatic site at the time of relapse was not available for two patients in the TTC < 60 months group.

ffviscera refers to the lungs, liver, pleura, and adrenal glands.

Hchemotherapy with neoadjuvant or adjuvant treatment was not available for one patient in the TTC < 60 months group.
8p-value is that of the chemotherapy group versus the non-chemotherapy group.

lEndocrine therapy with neoadjuvant or adjuvant treatment was not available for one patient in the TTC < 60 months group.
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Figure 4. Swimmer plot of patients who progressed on CDK4/6i by treatment category.
CDK4/6i = cyclin-dependent kinase 4 and 6 inhibitor.

PARSIFAL trial, this may not have affected PFS [12]. One reason for the lack of difference in
TTC is that TTC in the non-CDK4/6i group may have been excessively prolonged. However,
the median number of endocrine treatment lines in the non-CDK4/6i group was the same as
in the CDK4/6i (first) group.

In the non-CDK4/6i group, some patients continued endocrine therapy for > 60 months
without chemotherapy. We observed a long TTC in cases with late recurrence and low-risk
primary lesion, such as those with secondary endocrine therapy resistance, no perioperative
chemotherapy, no postoperative metastatic lymph nodes, low histological grade, and long
DFI. Such cases may have had a prolonged TTC in the non-CDK4/6i group; as such, early
CDK4/6i treatment may not always be necessary for ER-positive, HER2-negative breast
cancer. Selecting cases in which CDK4/6i can be omitted would avoid unnecessary adverse
effects and economic burden [7].

There is no clear evidence for benefit from post-CDK4/6i treatment discontinuation therapy.
Patients in the PALOMA-3 study who had undergone previous endocrine therapy had immediate
subsequent chemotherapy (55.6%), mTOR inhibitors (16.1%), and CDK4/6 inhibitors (2.4%)
[9]. Thus, more than half of the patients were administered third-line chemotherapy after
discontinuation of CDK4/6i. In this study, 27.8% of the patients were treated with CDK4/6i in the
second-line setting; thus, chemotherapy was used more often in the PALOMA-3 study.
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In Japan, tumor markers such as CA15-3 and CEA are occasionally evaluated regularly during
postoperative follow-up, as recurrence can occur in patients without subjective symptoms.
The timing of recurrence detection may differ between Europe, the United States, and Japan,
and differences in tumor burden at the start of recurrence treatment may be related to the
duration of endocrine therapy in patients with ER-positive and HER2-negative advanced
breast cancer. Endocrine therapy is initiated when the tumor burden is small; therefore,
chemotherapy may be administered less frequently in an early line setting.

Time to Chemotherapy With Cyclin-Dependent Kinase 4 and 6 Inhibitors

We observed no obvious relationship between the duration of response to CDK4/6i and
subsequent treatment. Everolimus and exemestane are often used at our institution as
next-line therapies after receiving CDK4/6is. In some cases, a long-term response could be
obtained with endocrine therapy alone; in other cases, endocrine monotherapy had to be
discontinued after approximately 1 month, as shown in Figure 4.

Clinical data on TTC and CFS based on the use of CDK4/6is for ER-positive and HER2-
negative advanced breast cancers are limited. As CDK4/6i was approved approximately 3 years
ago in Japan, the median follow-up in this study was short, the sample size was small, and the
number of events was low. There was also an imbalance in patient characteristics due to the
retrospective nature of this study. In addition, TTC and CFS were defined in this study as the
start of first-line treatment with endocrine therapy, which differs from the definitions used in
the PALOMA2,3 and MONARCH2,3 studies, making direct comparison difficult.

In conclusion, although PFS was significantly longer in the CDK4/6i (first) group than in the
non-CDK4/6i group, TTC did not differ significantly among the three groups based on real-
world data. In the non-CDK4/6i group, we observed good responses and clinical outcomes in
low-risk cases, such as in cases with secondary endocrine therapy resistance, no perioperative
chemotherapy, no postoperative metastatic lymph nodes, low histological grade, and long
DFI, which may reduce unnecessary adverse effects as well as economic burden.

SUPPLEMENTARY MATERIAL

Supplementary Table 1
Treatment line

Click here to view
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