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Abstract

Background Palbociclib, a CDK4-6 inhibitor, combined with endocrine therapy (ET) is a new standard of treatment for
Hormone Receptor-positive Metastatic Breast Cancer. We present the first real-life efficacy and tolerance data of palbociclib
plus fulvestrant in this population.

Methods From November 2015 to November 2016, patients receiving in our institution palbociclib + fulvestrant according
to the Temporary Authorization for Use were prospectively analyzed.

Results 60 patients were treated accordingly; median age was 61 years; 50 patients (83.3%) had visceral metastasis, and
10 (16.7%) had bone-only disease. Patients had previously received a median of 5 (1-14) lines of treatment, including ET
(median 3) and chemotherapy (median 2); 28 (46.7%) received previously fulvestrant and all everolimus. With a median
follow-up of 10.3 months, median progression-free survival (mPFS) was 5.8 months (95% CI 3.9-7.3). Patients pretreated
with fulvestrant had a similar PFS of 6.4 months (HR 1.00; 95% CI 0.55-1.83; P = 1.00). The most common AEs (adverse
events) were neutropenia (93%), anemia (65%), and thrombocytopenia (55%).

Conclusion In this heavily pretreated population including everolimus, fulvestrant plus palbociclib provides an mPFS of
5.8 months with the same magnitude of benefit for fulvestrant-pretreated patients.
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Introduction

Hormone Receptor-positive (HR+) breast cancer is the most
common subtype of breast cancer, and while endocrine ther-
apy (ET) has long been a mainstay of therapy, treatment
resistance ultimately develops [1].

The recent approval of CDK4/6 inhibitors in combi-
nation with ET represents a new standard of treatment in
HR + Metastatic Breast Cancer (MBC). In frontline, the
MONALEESA-2, the PALOMA-2, and the MONARCH 3
trials demonstrated the benefit of adding CDK4/6 inhibitor
to ET [2—4]. The magnitude of benefit in favor of the com-
bination arm was similar in these trials: with palbociclib,
median progression-free survival (mPFS) of 14.5 months
without versus 24.8 months; Hazard Ratio (HR) of 0.58
(95% CI 0.46-0.72; P < 0.000001), 14.7 months versus not
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reached; and HR of 0.56 (95% CI 0.43-0.72; P < 0.000001)
with ribociclib and 14.7 months versus not reached; and
a HR of 0.54 (95% CI 0.40-0.72; P = 0.000021) with
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abemaciclib. These results are reinforced by the PALOMA-3
and the MONARCH 2 trials demonstrating the benefit of
adding CDK4/6 inhibitor to fulvestrant in a more advanced
setting: mPFS of 9.5 months versus 4.6 months (HR 0.46;
95% CI 0.36-0.59; P < 0.0001) with palbociclib; and
mPFS of 16.4 months versus 9.3 months (HR 0.55; 95% CI
0.45-0.68; P < 0.001) with abemaciclib [5, 6].

In the MONARCH 1 trial, abemaciclib has provided an
impressive disease control rate of 67.4% in 132 patients
pretreated with a median number of five lines but with a
significant gastrointestinal toxicity [7]. Abemaciclib has
therefore been approved as a single therapy by the Food and
Drug Administration. However, in post hoc subanalysis of
the PALOMA-3 trial, patients who had received > 3 lines of
treatment did not derive any PFS benefit from the addition
of palbociclib to endocrine therapy [5, 8]. This contrasts
with the results of the BOLERO-2 trial where everolimus
associated with ET provided a PFS benefit whatever was the
number of previous endocrine line of treatment. Of note, in
the PALOMA-3 and the MONARCH 2 trials, none of the
patients had received prior everolimus, which is a standard
of care in the context of MBC resistant to ET.

Given these data confirming efficacy and a correct profile
of tolerance, CDK4/6 inhibitors represent an important path
forward in HR + MBC. In France, a Temporary Authoriza-
tion for Use (TAU) was granted to palbociclib in November
2015, but restricted to postmenopausal HR + HER2-nega-
tive MBC previously treated with everolimus. This popula-
tion represents a unique subset of patients as no data issued
from the randomized trial will be available. We report the
efficacy and safety of palbociclib combined with fulvestrant
(ET) in that population.

Methods
TAU

The TAU procedure is an exceptional measure making avail-
able in France medicinal products before their Marketing
Authorization. This regulatory provision, stipulated in the
French Public Health Code, has been applied in France since
1994. Before instigating the treatment, patients had to be
informed about the conditions of exceptional access and that
data will be collected, and will be passed on to the TAU
holder and the ANSM (The National Agency for Safety of
Medication), and may be computerized.

Patients
TAU for palbociclib was requested after discussion during a

breast tumor board. The medical data of all patients included
in this TAU at the Institut de Cancérologie de I’Ouest (ICO)
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were prospectively recorded and included in a database.
Fulvestrant was administered every 28 days at the dose of
500 mg after a loading dose. The starting dose of palbociclib
was 125 mg per day 3 weeks on, 1 week off. Dose reduc-
tion to 100 mg (then 75 mg) was applied in case of grade
4 (or febrile grade 3) neutropenia or any grade 3 or more
non-hematologic toxicity. Clinical outcomes and adverse
events were monthly recorded, and the palbociclib efficacy
was evaluated at every 2 cycles by CT-scan. Premenopausal
patients received also Ovarian Function Suppression (OFS)
by Luteinizing Hormone-Releasing Hormone-agonists
(LHRH-agonists).

Statistics

Our analysis was particularly focused on the PFS1, defined
as the time from the first administration of palbociclib to the
date of disease progression. Other endpoints were Overall
Survival (OS), defined as the time from the first administra-
tion of palbociclib to the date of death from any cause, and
PFS2 defined as the duration of the subsequent line of treat-
ment if indicated. Safety data are presented in accordance
with the terminology and gradation system CTCAE v4.0
(Common Terminology Criteria for Adverse Events version
4.0). Response evaluation was according to Response Evalu-
ation Criteria In Solid Tumors 1.1 (RECIST 1.1). Survival
curves were calculated using the Kaplan—Meier’s method.
Hazard ratio and 95% Confidence Intervals (95% CI) were
calculated using a Cox model. The comparison of the differ-
ent subgroups was carried out using the Wald test. Signifi-
cance was defined at the P < 0.05 level.

Results
Patients’ clinical and pathological features

From November 2015 to November 2016, 60 patients from
our center were included in the TAU cohort. Baseline
patient’s characteristics are described in Table 1.

Treatment management and adverse events (AEs)

Median follow-up was 10.3 months (range 0.9-19.5 months).
AEs considered related to palbociclib were observed in
59/60 patients. Safety data are detailed in Table 2. The
unique serious AEs experienced by more than 10% of our
patients were grade 3 and 4 treatment-related neutropenia
which were observed in 46 and 13 patients, respectively.
One fatal febrile neutropenia was reported in a patient after
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Table 1 Characteristics of the patients

Characteristics n
Age
Median 46 years
Range (24-75 years)
Stage at initial diagnosis
Localized 47 (78.3%)
Metastatic 13 (21.7%)
Adjuvant endocrine therapy
Yes 31 (51.7%)

Median duration (months)

Documented sensitivity to adjuvant endocrine therapy (n = 31)

49.8 (12-108)

Yes 12 (38.7%)

No 19 (61.3%)
Prior therapies for metastatic disease n
Number of prior lines of therapy for metastatic disease

Median 5(1-14)
Prior endocrine therapy

lor2 25 (41.7%)

>3 35 (58.3%)

Median 3(1-7)
Total duration of endocrine therapy (months)

Mean 45.5

Median 32.3(2.7-193.7)
Previous fulvestrant

Yes 28 (46.7%)

No 32 (53.3%)
Duration of everolimus (months)

Median 7 (1.4-40.7)
Prior chemotherapy

Oorl 28 (46.7%)

>2 32 (53.3%)

Median—no. (range) 2 (0-8)
Palbociclib treatment n
Age at initiation of the treatment

Median, year 61 years

Range, year
Metastatic sites
Visceral
Bone only
LDH (UI/L) at day 1—no. (%) (n = 51)
<250
> 250
Lymphocytes (G/L) at day 1—no. (%) (n = 55)
<12
>1.2

(28-81 years)

50 (83.3%)
10 (16.7%)

27 (52.9%)
24 (47.1%)

29 (52.7%)
26 (47.3%)
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Table 2 Adverse events according CTCAE v4.0

Event (n, %) Any grade Grade 3 Grade 4 Grade 5
Any adverse event 59 (98.3%) 46 (76.7%) 13 (21.7%) 1 (1.7%)
Neutropenia 56 (93.3%) 34 (56.7%) 10 (16.7%) 0
Febril neutropenia 2033%) 0 1(1.7%) 1(1.7%)
Anemia 39 (65.0%) 3(5.0%) O 0
Trombopenia 33 (55.0%) 5(8.3%) 2 (3.3%) 0
Fatigue 10 (16.7%) 2 (3.3%) 0 0
Alopecia 3(3.0%) 0 0 0
Nausea 233%) 0 0 0
Stomatitis 233%) 1(1.7%) 0 0
Gastrointestinal 1(1.7%) 1(1.7%) 0 0
bleeding
Elevated transami- 1(1.7%) O 0 0
nases
Skin (rash) 1(1.7%) 0 0 0
Renal failure 1(1.7%) O 0 0
Vertigo 1(1.7%) 0 0 0

8.6 months on palbociclib. Palbociclib was suspended in
36 (60.0%) patients for AEs mainly neutropenia. Twenty
(33.3%) patients had a dose reduction to 100 mg (n = 11;
18.3%) or 75 mg (n = 9; 15.0%) according to the guidelines.

Efficacy of palbociclib

The mPFS1 was 5.8 months (95% CI 3.9-7.3) (Fig. 1), and
median OS was not reached. Best response was evaluable for
all patients. A partial response was obtained in 16 patients

Fig. 1 Progression Free Sur-
vival on fulvestrant + palboci-
clib (PFS1)

1.0

0.8

©
o
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o
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(26.7%); 27 (n = 45%) had a stable disease and 17 (28.3%)
a progressive disease as the best response.

Twenty-eight patients (46.7%) had previously received
fulvestrant. Interestingly, patients subsequently re-chal-
lenged with fulvestrant and palbociclib had a PFS of
6.4 months, which was similar to patients who did not
receive fulvestrant previously (HR 1.00; 95% CI 0.55-1.83,
P =1.00) (Fig. 2). Patients pretreated with fulvestrant were
statistically older (median 67 vs. 57 year; P = 0.0169), had
received more treatments for metastatic disease (median 7
versus 3 lines; P < 0.0001) and especially for a longer dura-
tion of ET (median 44.3 vs. 26.3 months; P = 0.0018).

The mPFS was not modified according to the duration
of previous everolimus use (HR 0.82; 95% CI 0.461.46;
P =0.50).

The PFS1 was similar for patients with bone-only disease
or visceral disease (HR 1.27; 95% CI 0.56-2.84; P = 0.57).
LDH serum levels (with a cutoff value of upper limit normal,
250 UI/L) and lymphocytes count (Normal vs low values)
were known for 51 and 55 patients, respectively. No varia-
bles had a significant prognostic factor for patient’s outcome
on palbociclib, but LDH and lymphocytes’ count were not
far from significance.

A forest plot summarizes the main analyses of the sub-
groups studied (Fig. 3).

Analysis of the subsequent line of treatment
following palbociclib

At the time of this analysis, 13 patients were still on treat-
ment. The remaining 47 patients completed palbociclib

+ Censored

Median 5.8 months (95% CI 3.9 to 7.3)

6 8 10 12 14 16
Time (months)
29 18 8 4 1 1



Breast Cancer Research and Treatment (2018) 168:559-566

563

Fig.2 PFS1 according to ful- 1.0

vestrant pretreatment
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Number at risk
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Yes 28 27

Fig.3 Subgroup analyses
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HR =1.00: 95% CI 0.55 to 1.83. P =1.00
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HR (IC95%)

Fulvestrant pretreatment (Yes/No) — 0.94 (0.53-1.68)
Documented sensitivity to adjuvant hormonal therapy (No/Yes) —=—— 2,60 (1.03-6.59)
Everolimus treatment duration in months (> 7 /<7) —— 0.82 (0.46-1.46)
Bone only disease (No/Yes) — T 1.27 (0.56-2.84)
Number of prior ET (23/<3) —a— 0.96 (0.54-1.71)
Total duration of ET for metastatic disease in months (< 32 /> 32) I 1.46 (0.82-2.60)
Number of prior chemotherapies (=2 /< 2) - 1.44 (0.81-2.56)
LDH at day 1 in UI/L (= 250 / < 250) —=—— 1.88(1.00-3.50)
Lymphocytes at day 1in G/L (< 1.2/21.2) S {FH|—| | I1.45 (0.79-2.68)

therapy at different doses levels: 125 mg (n = 32), 100 mg
(n =9), or 75 mg (n = 6). Among these 47 patients, 7
received Best Supportive Care (BSC) only, and 40 received
one or more line of treatment, mainly chemotherapy (n = 38)
with a median PFS2 of 3.3 months (95% CI 2.2-5.0) (Fig. 4).

Discussion

In this everolimus-pretreated population, palbociclib plus
fulvestrant provides a mPFS of 5.8 months with a toler-
able safety profile despite a median of 5 previous lines of
treatment. To our knowledge, this is the largest reported
cohort of patients in that setting.

Palbociclib is the first-in-class CDK4/6 inhibi-
tor approved for HR + MBC. Pivotal registration trial
PALOMA-3 assessed its efficacy in combination with

0.2 05 1.0 5.0
Hazard Ratio

fulvestrant in patients whose disease progressed during
prior ET [8, 9]. This trial had shown a mPFS of 9.5 months
in the combination arm versus 4.6 months in the fulves-
trant arm. This result differs somewhat with the 5.8 months
mPFS in our cohort. Indeed, in the PALOMA-3 trial,
only 14% of the patients had received 3 lines or more of
ET while 58.3% of our patients did. Notably none of the
patients had received prior everolimus for MBC in this
trial although it is a standard of care in the context of dis-
ease resistant to ET. This exclusion criterion was similar in
the MONARCH 2 trial. In addition, only 33% of patients
in the PALOMA-3 fulvestrant plus palbociclib subgroup
had received chemotherapy (1 line or more) for metastatic
disease although 78% of our cohort had received previ-
ous chemotherapy. Our population is a more advanced and
pretreated one, explaining the 5.8 months mPFS compared
with the PALOMA-3 trial.

@ Springer
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Fig.4 Progression Free Sur- 1.0
vival on subsequent line (cancer
specific treatment) (PFS2)
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Few clinical trials have evaluated the efficacy of ET after
everolimus use in MBC. Dhakal et al. have presented the
results of a retrospective cohort of 23 patients pretreated
with everolimus and receiving fulvestrant and palbociclib
[10]. The mPFS was 2.9 months (95% CI 2.0—4.2); no objec-
tive response was observed, and clinical benefit rate was
of only 17.4%. These data contrast with our results. The
population was similar in terms of rate of visceral metastasis
(82% vs. 83% in our cohort), but few data were presented
on the previous number of lines of treatment. The BELLE-3
trial assessed whether the addition of buparlisib (oral pan-
class I PI3 K inhibitor) to fulvestrant improved PFS in
treating patients with HR+, HER2-negative, aromatase
inhibitor-treated, locally advanced MBC that progressed on
or after treatment with everolimus [11]. 432 patients were
randomized to a combination of daily buparlisib plus fulves-
trant or placebo plus fulvestrant. Among these patients, 73%
had visceral metastasis, 35% had received chemotherapy
for metastatic disease, and 69% had received > 2 lines of
endocrine therapy for metastatic disease but were fulvestrant
naive. Median PFS for patients in the buparlisib arm was
3.9 months and only 1.8 months for those in the placebo
arm. Thus, fulvestrant monotherapy after everolimus use
provides a very modest PFS. This contrasts strikingly with
the 5.8 months PFS obtained in combination with palboci-
clib in our study. Thus, two hypotheses can be raised. The
first is that Palbociclib is potentially active as monotherapy
in this ET-resistant population and represents the backbone
of treatment. However, clinical data of Palbociclib as single
agent are limited [12]. The second explanation is that adding
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Median 3.3 months (95% CI 2.2 to 5.0)
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palbociclib to fulvestrant may partially reverse the acquired
resistance to ET. Preclinical evidence supports this hypoth-
esis [13]. More recently, the Italian phase II, multicenter,
open-label To Reverse Endocrine Resistance (TREnd) clin-
ical trial has included 115 postmenopausal patients diag-
nosed with HR-positive, HER2-negative metastatic breast
cancer whose disease had progressed after 1 or 2 endocrine
treatments [14]. The patients were randomized to receive
palbociclib either alone (n = 58) or in combination with
their current endocrine therapy (aromatase inhibitor or ful-
vestrant) (n = 57). Around 75% of the patients had visceral
metastasis, 97 had received < 2 lines of previous ET, and
around 30% had received previous chemotherapy for MBC.
Despite Clinical Benefit Rate being similar in both groups,
duration of clinical benefit was significantly longer for the
combination (median PFS, 11.5 vs. 6 months for palbociclib
alone; HR 0.35; 95% CI 0.18-0.7; P = 0.002). PFS was
significantly longer for the combination for patients whose
duration of the prior line of ET was > 6 months (median
PFS, 11.5 vs. 6.5 months for palbociclib alone; HR 0.53;
95% CI 0.3-0.9; P = 0.02). The authors conclude that pal-
bociclib could reverse the acquired resistance to the same
endocrine agent used in the prior line of ET. In our popu-
lation, 46.7% had already been treated by fulvestrant for
metastatic disease. Patient re-challenged with fulvestrant
plus palbociclib derived the same mPFS as patients who
had never received fulvestrant. From our point of view, this
is an important information.

The safety profile of palbociclib in our series is superim-
posable to that of PALOMA-3 and prior palbociclib clinical



Breast Cancer Research and Treatment (2018) 168:559-566

565

trials. Grade 3 or 4 AEs occurred in 46 patients (76.7% vs.
73% in the PALOMA-3 trial). The most observed Grade 3
or 4 AEs were neutropenia (56.7% in our series, 65% for
PALOMA-3), thrombocytopenia (8.3-3%), and anemia
(5-3%). We did not report any grade 3 hepatic toxicity.
As in the PALOMA-3 trial, no non-hematological grade 3
or more AE in more than 10% of patients were reported.
All of our patients were able to resume treatment after the
management of potential adverse events according to the
TAU procedure of dose reduction; but one patient died of
febrile neutropenia after more than 8 months of treatment
at full dose. The safety profile is favorable and significant
in the context of advanced disease where quality of life is
the main goal. Interestingly, all CDK4-6 inhibitors do not
seem to be similar in terms of toxicity. Abemaciclib has a
different safety profile with a less-frequent hematological
toxicity (23.6% Grade 3 neutropenia), but more digestive
toxicity with a diarrhea (86.4% of patients including 13.4%
of grade 3) [6]. Beyond the results of the phase 3 trials, this
could impact the future choice of the molecule for clinicians.

We assessed the outcome of patients after progression
with fulvestrant and palbociclib. Forty patients were evalu-
able and had a PFS2 of 3.3 months (95% CI 2.2-5.0). Thirty-
eight patients received chemotherapy and 2 received ET.
Similar data have been shown from the PALOMA-3 trial:
142 patients of the fulvestrant plus placebo group were
evaluable for PFS2. Mean durations from the start to the
end of the immediate follow-up therapy were, respectively
4.8 (3.7-6.0), 3.4 (2.4-6.1), and 3.4 months (2.4-6.8) for
chemotherapy (n = 124), endocrine therapy (n = 57), and
targeted therapy (n = 44) in the fulvestrant plus palbociclib
group [15]. These results are quite disappointing with very
short PES even with chemotherapy. The impressive results of
CDK4/6 inhibitors in frontline raise specific concerns about
the management of subsequent lines of treatment. Indeed,
even if there is a clear improvement in PFS with this com-
bination, resistance finally occurs and could select a more
aggressive phenotype impeding the efficacy of following
treatment. Data showing that this combination increases the
overall survival are eagerly awaited.

Conclusion

In this everolimus-pretreated population, we show that the
association of fulvestrant plus palbociclib provides a mPFS
of 5.8 months with a favorable safety profile. Patients pre-
viously treated with fulvestrant seem to derive the same
magnitude of benefit compared to fulvestrant-naive patients
suggesting a potential reversion of the resistance to ET.
The approvals of palbociclib, ribociclib, and abemaciclib
represent a breakthrough for HR + MBC. However, many

questions are raised, including the impact on overall sur-
vival, and the best sequence to use to help provide the best
benefit for the patients with a minimal toxicity.
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