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I. ABSTRACT 
 
 
AIM: The CDK4/6 inhibitor palbociclib, combined with endocrine therapy is a new standard of 

treatment for Hormone Receptor-positive (HR+) Metastatic Breast Cancer (MBC). Before the 

European Medicines Agency approval, a Temporary Authorization for Use (TAU) has been set up in 

France restricted to patients pretreated with everolimus. We present the efficacy and tolerance of this 

combination in this population. 

METHODS: From November 2015 to November 2016, all the patients receiving palbociclib + 

fulvestrant according to the TAU in our institution were prospectively included. Data from their 

medical records and Adverse Events (AEs) were collected.  

RESULTS: 60 patients received at least one dose of palbociclib in combination with fulvestrant with 

a median age of 61 years. 50 patients (83.3%) had visceral metastasis and 10 (16.7%) had bone only 

disease. Patients had received a median of 5 (range 1 to 14) lines of treatment before palbociclib 

initiation, including endocrine therapy (median = 3) and chemotherapy (median = 2). Of note, 28 

patients (46.7%) had received fulvestrant previously and all had been pretreated with everolimus. 

With a median follow-up of 10.3 months, median progression free survival (PFS) was 5.8 months 

(95% CI 3.9 to 7.3) and median overall survival was not reached. PFS was the same according to the 

presence of visceral metastasis or no (HR = 1.46; 95% CI 0.57 to 3.74; P = 0.42). Interestingly, 

patients treated previously with fulvestrant and subsequently re-challenged with fulvestrant and 

palbociclib had a PFS of 6.4 months, which was similar to patients who didn’t receive fulvestrant 

previously (HR = 1.00; 95% CI 0.55 to 1.83; P = 1.00). The most common AE were neutropenia (n = 

56), anemia (n = 39) and thrombocytopenia (n = 33). At the time of this analysis (April 2017), 40 

patients received a further line of treatment after progression. 

CONCLUSION: In this heavily pretreated population, the association of fulvestrant plus palbociclib 

provides an interesting median PFS of 5.8 months. Patients previously treated with fulvestrant seem 

to derive the same magnitude of benefit compared to fulvestrant naive patients. 
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II. ABBREVIATIONS 
 
 
AE(s)   Adverse Event(s) 

ANSM   National Agency for Safety of Medication 

ATU   Autorisation Temporaire d’Utilisation 

CDK 4/6   Cyclin-Dependant Kinase 4 and 6 

ESR1   EStrogen Receptor 1 

ET   Endocrine Therapy 

HR   Hazard Ratio 

HR+    Hormone Receptor–positive (HR+) 

MBC   Metastatic Breast Cancer 

mTOR   mechanistic Target Of Rapamycin 

MONALEESA Mammary ONcology Assessment of LEE011's Efficacy and SAfety 

OS   Overall Survival 

PFS   Progression Free Survival 

PFS1   Progression Free Survival 1 (palbociclib) 

PFS2   Progression Free Survival 2 (subsequent line of treatment) 

TAU   Temporary Authorization for Use 
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III. INTRODUCTION 
 
 

Hormone Receptor–positive (HR+) breast cancer is the most common subtype of breast cancer, and 

while endocrine therapy has long been a mainstay of therapy for these patients, treatment resistance 

ultimately develops. Therefore, better therapeutic options are needed. 

The recent approval of CDK4/6 inhibitors in combination with Endocrine Therapy (ET) represents a 

breakthrough and a new standard of treatment in HR+ Metastatic Breast Cancer (MBC). In front line, 

the MONALEESA-2 trial and the PALOMA-2 trial have demonstrated the striking benefit of adding 

CDK4/6 inhibitor (ribociclib and palbociclib respectively) to first-line endocrine therapy in these 

patients [1,2]. The magnitude of benefit for the combination arm is similar in these both trials with a 

median PFS of 14.5 months versus 24.8 months with palbociclib (Hazard Ratio (HR) = 0.58; 95% CI 

0.46 to 0.72; P < 0.000001) and a median PFS of 14.7 months versus median not reached with 

ribociclib (HR = 0.56; 95% CI 0.43 to 0.72; P < 0.000001). These results are reinforced by the 

PALOMA-3 trial which has demonstrated a PFS benefit of 5 months by combining palbociclib and 

fulvestrant versus fulvestrant alone in a more advanced setting: 4.6 months versus 9.5 months (HR = 

0.46; 95% CI 0.36 to 0.59; P < 0.0001) [3].  In addition the MONARCH 2 trial has shown that 

abemaciclib, a third CDK4/6 inhibitor, combined with fulvestrant increased PFS from 16.4 versus 

9.3 months; (HR = 0.55; 95% CI 0.45 to 0.68; P < 0.001) in patients who had progressed while 

receiving endocrine therapy [4].  

	

Given their relative favorable profile of tolerance, the efficacy and toxicity of CDK4/6 inhibitors in a 

more advanced setting is a specific question for the community. Monotherapy with abemaciclib 

provided an impressive disease control rate of 67.4% in 132 patients pretreated with a median 

number of 5 lines with a significant toxicity in the MONARCH 1 trial [5]. However, in the 

PALOMA-3 trial, patients who received 3 lines or more of treatment didn’t seem to derive any 

benefit from the addition of palbociclib to endocrine therapy [3,6]. This contrasts with the results of 

the BOLERO-2 trial where everolimus, an mTOR inhibitor associated with endocrine therapy, 

provided a PFS benefit whatever the number of previous line of treatment. Of note, in the PALOMA-

3 trial and in the MONARCH-2 trial, none of the patients had received prior everolimus, which is a 

standard of care in the context of MBC resistant to ET.  

In France, a Temporary Authorization for Use (TAU) was granted to palbociclib in November 2015 

before the approval. Prescription was restricted to post-menopausal HR-positive HER2-negative 

advanced or metastatic breast cancer previously treated with an aromatase inhibitor and everolimus. 
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The patients should not present a symptomatic visceral disease and were not eligible for any ongoing 

clinical trial. This population 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 

ET in that population. 
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IV. METHODS 
 
 

1) ATU 
 

The “Autorisation Temporaire d’Utilisation” (“Temporary Authorizations for Use”) or ATU 

procedure is an exceptional measure making available medicinal products that have not yet 

been granted a Marketing Authorization. The aim of ATUs is to provide early access to new 

promising treatments where a genuine public health need exists, i.e. in the treatment of 

patients suffering from serious disease and having reached a situation of therapeutic impasse. 

This regulatory provision, stipulated in the French Public Health Code, has actually been 

applied in France since 1994. Before instigating the treatment, patient had to be informed 

about the conditions of exceptional access. The patients had also to be informed that data will 

be collected, particularly relative to safety and that this data will be passed on the ATU holder 

and the ANSM (National Agency for Safety of Medication) and may be computerized. 

 

 

2) Patients 

TAU for palbociclib was requested after discussion during a breast tumor board. The medical 

data of all patients included in this TAU at Institut de Cancérologie de l’Ouest (ICO) were 

prospectively recorded and included in a database. Blood tests were performed before 

palbociclib initiation, at the beginning of each cycle, as well as Day 14 of the first two cycles, 

and as clinically indicated. Fulvestrant was administered every twenty-eight days at the dose 

of 500 mg after a loading dose.  The starting dose of palbociclib was 125 mg per day orally 

for 3 weeks, followed by 1 week off. Dose reduction 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 palbociclib 

efficacy was evaluated every 2 cycles by CT-scan. Premenopausal patients received also 

Ovarian Function Suppression (OFS) by Luteinizing Hormone Releasing Hormone-agonists 

(LHRH-agonists). 
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3) Statistics 

Characteristics of the population included point estimates (numbers and percentages) for the 

qualitative variables, mean, standard deviation and median with 95% confidence intervals for 

the quantitative variables. Safety data are presented in accordance with the terminology and 

gradation system CTCAE v4.0 (Common Terminology Criteria for Adverse Events version 

4.0). Primary end point was the Progression Free Survival 1 (PFS1), defined as the time from 

the first administration of palbociclib to the date of disease progression. Secondary end-points 

were Overall Survival (OS), defined as the time from the first administration of palbociclib to 

the date of death from any cause, and Progression Free Survival 2 (PFS2) defined as the 

duration of the subsequent line of treatment if indicated. 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 different subgroups was carried out 

using a Wald test. All statistical tests were achieved with a p value of 5%. The missing data 

were not replaced. 
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V. RESULTS 
 
 

1) Patient’s clinical and pathological features 

From November 2015 to November 2016, 60 patients have been eligible for a Temporary 

Authorization for Use of palbociclib and had received prior everolimus. Baseline patient’s 

characteristics are described on Table 1.  

Of note 31 patients had received adjuvant endocrine therapy and 12 were considered 

endocrine sensitive as their disease relapsed one year or more after adjuvant endocrine 

therapy completion. 

 

2) Treatment management and Adverse Events (AEs) 

At the time of the data cutoff, median follow-up was 10.3 months (range 0.9 – 19.5).  

AEs considered related to palbociclib (treatment-related AEs) were observed in 59 patients. 

Safety details are detailed in Table 2. Grade 3 and 4 treatment-related neutropenia were 

observed in 46 and 13 patients respectively and were the unique serious AEs experienced by 

more than 10% of the population. One fatal febrile neutropenia was reported in a patient with 

a visceral disease after 8.6 months on palbociclib. 

Palbociclib was suspended in 36 (60.0%) patients for adverse events; mainly neutropenia. 

Twenty (33.3%) patients had a dose reduction. Palbociclib was resumed to initial dose of 125 

mg for 40 patients (66.7%) or reduced to 100 mg (n = 11; 18.3%) or 75 mg (n = 9; 15.0%) 

according to the guidelines. 

 
3) Efficacy of Palbociclib 

Median PFS1 was 5.8 months (95% CI 3.9 to 7.3) (Figure 1) and median OS was not 

reached. Best response was evaluable for 60 patients according to Response Evaluation 

Criteria In Solid Tumors 1.1 (RECIST 1.1). A partial response was confirmed in 16 patients 

(26.7%). The 44 remaining patients had a stable disease (n = 27; 45%) or progressive disease 

(n = 17; 28.3%) as best response. 

Twenty-eight patients (46.7%) had received previously fulvestrant for metastatic disease. 

Interestingly, patients subsequently re-challenged with fulvestrant and palbociclib had a PFS 

of 6.4 months, which was similar to patients who didn’t receive fulvestrant previously (HR = 

1.00; 95% CI 0.55 to 1.83, P = 1.00) (Figure 2). Patients pretreated with fulvestrant were 
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statistically older (median 67 versus 57 year; P = 0.0169), had received more treatments for 

metastatic disease (median 7 versus 3 lines; P < 0.0001) and especially a longer duration of 

endocrine therapy (median 44.3 versus 26.3 months; P = 0.0018). 

The median PFS was not modified according to the duration of previous everolimus use (HR 

= 0.82; 95% CI 0.46 to 1.46; P = 0.50).  

Of note, 2 patients received exemestane and everolimus in a clinical trial in combination with 

LEE011 (ribociclib). They progressed rapidly after 1.41 and 2.86 months on palbociclib. 

These two patients were heavily treated, 6 and 8 prior treatments for metastatic disease, 

respectively. 

The localization of the metastasis did not influence the benefit of the treatment: 10 patients 

(16.7%) had only bone disease and 50 (83.3%) had visceral metastases. The median PFS1 

was similar in these 2 groups (HR = 1.27; 95% CI 0.56 to 2.84; P = 0.57). 

LDH serum levels and lymphocytes count were known for 51 and 55 patients respectively.  

24 patients (47.1%) had LDH serum level ≥ 250 UI/L (Upper Limit Normal) with a PFS1 of 

3.4 months versus 7.3 months for those with LDH < 250 UI/L (P = 0.05). LDH serum level 

appears to be a significant prognostic factor for patient’s outcome on palbociclib. 29 patients 

(52.7%) had less than normal lymphocytes count (<1.2G/L). Their PFS1 was 3.9 months 

versus 7.1 months for patients with lymphocytes count ≥1.2G/L but not statistically 

significant (P = 0.23).  

A forest plot summarizes the main analyzes of subgroups studied (Figure 3). 

 

4) Analysis of the subsequent line of treatment following palbociclib 

At the time of this analysis 13 patients were still on treatment. The remaining 47 patients 

completed palbociclib therapy at different doses levels: 125 mg (n = 32), 100 mg (n = 9) or 75 

mg (n = 6) with no statistically difference on PFS1 (5.4, 5.4 and 6.6 months respectively; P = 

0.14). Among these 47 patients, 7 received Best Supportive Care (BSC) and 40 received one 

or more line of treatment. The patients subsequently received mainly chemotherapy (n = 38) 

with a median PFS2 of 3.3 months (95% CI 2.2 to 5.0) (Figure 4).  
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VI. DISCUSSION 
 
 
We show that the combination of fulvestrant plus palbociclib in MBC pretreated with a 

median of 5 lines of treatments including everolimus provides a median PFS of 5.8 months 

with a tolerable safety profile. To our knowledge, this is the biggest reported cohort of 

patients in that setting. Dhakal et al. have presented at ASCO meeting the results of a cohort 

of 23 patients pretreated with everolimus and receiving fulvestrant and palbociclib 

(Appendix: Outcome of palbociclib based therapy in hormone receptor positive metastatic 

breast cancer patients after treatment with everolimus; Ajay Dhakal, J Clin Oncol 35, 2017 

(suppl; abstr 1054) ASCO 2017). The median PFS was 2.9 months (95% CI 2.0 to 4.2); 

objective response rate was 0% and clinical benefit rate was 17.4%. The data of this relative 

small cohort contrasts with our results. The population was similar in terms of rate of visceral 

metastasis (82% versus 83% in our cohort). 

 

Palbociclib is the first-in-class CDK4/6 inhibitor approved for HR+ MBC. Pivotal registration 

trial PALOMA-3 assessed its efficacy in combination with fulvestrant in patients whose 

disease relapsed during prior endocrine therapy [6,7]. This trial has demonstrated a significant 

increase of PFS of 5.4 months with a median PFS of 9.5 months in the fulvestrant + 

palbociclib group versus 4.6 months in the fulvestrant + placebo group. This results differs 

somewhat with the 5.8 months PFS for patients treated with this combination in our cohort. 

Indeed in the PALOMA-3 trial only 14% of the patients had received 3 lines or more of 

endocrine therapy while 58.3% of our patients did. Notably none of the patients had received 

prior everolimus for MBC in the PALOMA-3 trial although it’s a standard of care in the 

context of disease 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 previous chemotherapy. Our population is a more advanced and 

pretreated one, explaining the 5.8 months PFS compared to the PALOMA-3 trial. 

 

Bone-only disease is a recognized good prognostic factor of metastatic breast cancer [8,9]. 

16.7% of our patients had only bone metastases compared to 41.6% in the PALOMA-3 trial. 

Bone-only disease was not associated with a longer PFS and patients with visceral metastasis 
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had the same PFS. These results are in accordance with results of PALOMA-3 trial and 

support the use of ET plus CDK4/6 inhibitor even in the presence of visceral involvement. 

Chemotherapy should be reserved for patients with visceral crisis as the guidelines states 

[10,11]. Our results confirm this information even in heavily pretreated patients. 

 

The safety profile of palbociclib in this more advanced setting can be superimposed on that of 

PALOMA-3 and prior palbociclib clinical trials. Grade 3 or 4 adverse events occurred in 46 

patients (76.7% versus 73% in the PALOMA-3 trial). The most observed Grade 3 or 4 AEs 

were neutropenia (56.7% versus 65% for PALOMA-3), thrombocytopenia (8.3% versus 3%) 

and anemia (5% versus 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. Apart from the death by febrile neutropenia, all of our patients were able to 

resume treatment after the management of potential adverse events according to the TAU 

procedure of dose reduction. This information is really useful for clinicians as only few data 

are available in advanced setting. The safety profile is favorable and really matters in the 

context of advanced disease where quality of life is the first goal. Interestingly, CDK4/6 

inhibitors don’t seem to be similar in terms of toxicity. Abemaciclib presents a different 

safety profile compared to palbociclib and ribociclib with a less frequent hematological 

toxicity (23.6% Grade 3 neutropenia), but an increased digestive toxicity with a diarrhea 

occurring in 86.4% of patients including 13.4% of grade 3 [4]. 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 evaluable for PFS2 and had a PFS2 of 3.3 months (95% CI 2.2 to 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. Time from start to end of the immediate follow-up therapy were respectively 4.8 (3.7-

6.0), 3.4 (2.4-6.1) and 3.4 (2.4-6.8) for chemotherapy (n = 124), endocrine therapy (n = 57) 

and targeted therapy (n = 44) in the fulvestrant plus palbociclib group (Appendix: Treatment 

Postprogression in Women With Endocrine-Resistant HR+ HER2– Advanced Breast Cancer 

Who Received Palbociclib Plus Fulvestrant in PALOMA-3; Nicholas C. Turner, P4-22-06, 

SABC 2016). These results are quite disappointing with very short PFS even with 

chemotherapy. The impressive results of CDK4/6 inhibitors in front line raise specific 
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concerns about the management of subsequent lines of treatment. Indeed, even if there is a 

clear improvement in PFS with this combination, 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 still immature and warmly awaited. 

 

Another important finding of our study is the possibility of re challenging patients with 

fulvestrant during the course of the disease. Indeed, 46.7% of our patients had already been 

treated by fulvestrant for their metastatic disease. This is a clear difference with the 

PALOMA-3 and MONARCH2 trial where previous treatment with Fulvestrant was an 

exclusion criterion. Patient re-challenged with fulvestrant plus palbociclib derived the same 

PFS than patients who had never received fulvestrant. From our point of view, this is 

important information. Resistance to ET in the metastatic setting finally occurs and many 

efforts are made to overcome this process. Recently, the emergence of Estrogen Receptor 1 

(ESR1) mutations in patients progressing while receiving aromatase inhibitor has been 

established as frequent mechanism of resistance [12,13]. As shown by Jill M. Spoerke et al, 

ESR1 mutation is not associated with resistance to fulvestrant as it acts as a Selective 

Estrogen Receptor Degrader (SERD) [14]. In the PALOMA-3 trial the presence of ESR1 was 

not associated with the benefit of adding palbociclib or not: ESR1 plasma mutations were 

found in 25.3% of patients. Fulvestrant plus palbociclib improved PFS compared with 

fulvestrant plus placebo in both ESR1 mutant (HR = 0.43; 95% CI 0.25 to 0.74; P = 0.002) 

and ESR1 wild-type patients (HR = 0.49; 95% CI 0.35 to 0.70; P < 0.001) and the benefit 

from palbociclib was seen despite ESR1 mutation status (interaction P = 0.74) [15]. 
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VII. CONCLUSION 
 

 
In this everolimus pretreated population, we show that the association of fulvestrant plus palbociclib 

provides an interesting median PFS of 5.8 months with a favorable safety profile. Patients previously 

treated with fulvestrant seem to derive the same magnitude of benefit compared to fulvestrant naive 

patients.  The approval of palbociclib, ribociclib and forthcoming abemaciclib is a breakthrough for 

HR+ MBC. Several questions are raised, including the real effect on overall survival and the best 

sequence to use. 
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Table 1. Characteristics of the patients 
Characteristics n  
Age  
Median  46 y 
Range  (24y – 75y) 
Stage at initial diagnosis  
Localized 47 (78.3%) 
Metastatic 13 (21.7%) 
Adjuvant endocrine therapy  
Yes  31 (51.7%) 
Median duration (months) 49.8 (12 - 108) 
Documented sensitivity to adjuvant endocrine therapy (n = 31)   
Yes 12 (38.7%) 
No 19 (61.3%) 
Prior therapies for metastatic disease  
Number of prior lines of therapy for metastatic disease  
Median  5 (1 - 14) 
Prior endocrine therapy  
1 or 2 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   
0 or 1 28 (46.7%) 
≥2 32 (53.3%) 
Median - no. (range) 2 (0 - 8) 
Palbociclib treatment  
Age at initiation of the treatment  
Median - yr 61y 
Range - yr (28y-81y) 
Metastatic sites   
Visceral 50 (83.3%) 
Bone only 10 (16.7%) 
LDH (UI/L) at day 1 - no. (%)                  (n = 51)  
<250 27 (52.9%) 
≥250 24 (47.1%) 
Lymphocytes (G/L) at day 1 - no. (%)     (n = 55)  
<1.2 29 (52.7%) 
≥1.2 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 2 (3.3%) 0 1 (1.7%) 1 (1.7%) 
Anemia 39 (65.0%) 3 (5.0%) 0 0 
Thrombopenia 33 (55.0%) 5 (8.3%) 2 (3.3%) 0 
Fatigue 10 (16.7%) 2 (3.3%) 0 0 
Alopecia 3 (5.0%) 0 0 0 
Nausea 2 (3.3%) 0 0 0 
Stomatitis 2 (3.3%) 1 (1.7%) 0 0 
Gastrointestinal bleeding 1 (1.7%) 1 (1.7%) 0 0 
Elevated transaminases 1 (1.7%) 0 0 0 
Skin (rash) 1 (1.7%) 0 0 0 
Renal failure 1 (1.7%) 0 0 0 
Vertigo 1 (1.7%) 0 0 0 
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Figure 1. Progression Free Survival on fulvestrant + palbociclib (PFS1) 

Median 5.8 months (95% CI 3.9 to 7.3) 
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Figure 2. Comparison of progression-free survival according to fulvestrant pretreatment 
  

 

HR = 1.00; 95% CI 0.55 to 1.83, P = 1.00 
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Figure 3.  Subgroup analyses  
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Figure 4. Progression Free Survival on subsequent line (cancer specific treatment) (PFS2) 
 

 

 
 

Median 3.3 months (95% CI 2.2 to 5.0) 
 



 

26 



 

27 

Pr
es

en
te

d 
at

 th
e 

39
th

 A
nn

ua
l S

an
 A

nt
on

io
 B

re
as

t C
an

ce
r S

ym
po

siu
m

 (S
A

BC
S)

; D
ec

em
be

r 6
–1

0,
 2

01
6;

 S
an

 A
nt

on
io

, T
X,

 U
SA

BA
CK

GR
O

U
N

D
 

●
Pa

lb
oc

icl
ib

 (I
BR

AN
CE

®
) i

s a
n 

or
al

ly 
bi

oa
va

ila
bl

e 
sm

al
l-m

ol
ec

ul
e 

in
hi

bi
to

r o
f c

yc
lin

-
de

pe
nd

en
t k

in
as

es
 4

 a
nd

 6
 fo

r t
he

 tr
ea

tm
en

t o
f h

or
m

on
e 

re
ce

pt
or

–p
os

iti
ve

 (H
R+

) 
hu

m
an

 e
pi

de
rm

al
 g

ro
w

th
 fa

ct
or

 re
ce

pt
or

 2
–n

eg
at

ive
 (H

ER
2−

) a
dv

an
ce

d 
or

 m
et

as
ta

tic
 

br
ea

st
 ca

nc
er

 (A
BC

 o
r M

BC
, r

es
pe

ct
ive

ly)
 in

 co
m

bi
na

tio
n 

w
ith

 e
nd

oc
rin

e 
th

er
ap

y 
(E

T)
.1

 
●

In
 th

e 
PA

LO
M

A-
3 

st
ud

y 
(N

CT
01

94
21

35
), 

pa
lb

oc
icl

ib
 co

m
bi

ne
d 

w
ith

 fu
lve

st
ra

nt
 

de
m

on
st

ra
te

d 
a 

sig
ni

fic
an

t i
m

pr
ov

em
en

t i
n 

in
ve

st
ig

at
or

-a
ss

es
se

d 
pr

og
re

ss
io

n-
fre

e 
su

rv
iva

l (
PF

S)
 v

s p
la

ce
bo

 +
 fu

lve
st

ra
nt

 in
 w

om
en

 w
ith

 H
R+

, H
ER

2−
 A

BC
 w

ho
se

 d
ise

as
e 

ha
d 

pr
og

re
ss

ed
 o

n 
pr

io
r E

T.2  T
he

 st
ud

y 
w

as
 st

op
pe

d 
ea

rly
 a

t a
n 

in
te

rim
 a

na
lys

is 
(D

ec
em

be
r 5

, 2
01

4)
 b

ec
au

se
 it

 h
ad

 m
et

 th
e 

pr
es

pe
cif

ie
d 

ef
fic

ac
y 

bo
un

da
ry

.3  
 

●
He

re
, w

e 
as

se
ss

ed
 e

ffe
ct

ive
ne

ss
 o

f s
ta

nd
ar

d 
po

st
pr

og
re

ss
io

n 
th

er
ap

ie
s a

fte
r 

di
sc

on
tin

ua
tio

n 
of

 st
ud

y 
tre

at
m

en
t i

n 
PA

LO
M

A-
3 

to
 d

et
er

m
in

e 
if 

th
e 

sig
ni

fic
an

t P
FS

 
be

ne
fit

 co
nf

er
re

d 
by

 p
al

bo
cic

lib
 +

 fu
lve

st
ra

nt
 e

xt
en

ds
 to

 su
bs

eq
ue

nt
 tr

ea
tm

en
t. 

O
BJ

EC
TI

VE
S

 
●

Th
e 

ob
je

ct
ive

s o
f t

hi
s s

tu
dy

 w
er

e 
to

:

 –
De

sc
rib

e 
th

e 
pa

tte
rn

 o
f d

ise
as

e 
pr

og
re

ss
io

n

 –
De

sc
rib

e 
th

e 
pa

tte
rn

s o
f s

ub
se

qu
en

t t
he

ra
pi

es

 –
As

se
ss

 th
e 

ef
fe

ct
 o

f s
tu

dy
 tr

ea
tm

en
t o

n 
su

bs
eq

ue
nt

 th
er

ap
ie

s 
 

●
Da

ta
 a

re
 p

re
se

nt
ed

 o
n 

th
e 

m
os

t m
at

ur
e 

PF
S 

re
su

lt 
(c

ut
of

f d
at

e 
of

 O
ct

ob
er

 2
3,

 2
01

5)

M
ET

H
O

DS
St

ud
y 

Po
pu

la
tio

n
 

●
Ke

y 
In

clu
sio

n 
Cr

ite
ria

 –
W

om
en

 a
ge

d 
18

 y
ea

rs
 o

r o
ld

er
 w

ith
 H

R+
, H

ER
2–

 m
et

as
ta

tic
 o

r l
oc

al
ly 

AB
C 

w
ho

 re
la

ps
ed

 o
r h

ad
 d

ise
as

e 
pr

og
re

ss
io

n 
on

 p
rio

r E
T 

(a
ro

m
at

as
e 

in
hi

bi
to

rs
 fo

r 
po

st
m

en
op

au
sa

l w
om

en
 a

nd
 ta

m
ox

ife
n 

fo
r p

re
-/p

er
im

en
op

au
sa

l w
om

en
)

 –
O

ne
 p

rio
r l

in
e 

of
 c

he
m

ot
he

ra
py

 (C
TX

) f
or

 A
BC

 w
as

 a
llo

w
ed

.
 

●
Ke

y 
Ex

clu
sio

n 
Cr

ite
ria

 –
Ac

tiv
e 

br
ai

n 
m

et
as

ta
se

s a
nd

 sy
m

pt
om

at
ic 

vis
ce

ra
l s

pr
ea

d 
th

at
 co

ul
d 

le
ad

 to
  

lif
e-

th
re

at
en

in
g 

co
m

pl
ica

tio
ns

St
ud

y 
D

es
ig

n 
an

d 
Tr

ea
tm

en
t

 
●

Th
e 

st
ud

y 
de

sig
n 

an
d 

tre
at

m
en

t r
eg

im
en

 h
av

e 
be

en
 d

es
cr

ib
ed

 in
 d

et
ai

l e
lse

w
he

re
  

(F
ig

ur
e 

1)
.2,

3

Fi
gu

re
 1

. S
tu

dy
 D

es
ig

n

St
ud

y 
po

pu
la

tio
n

• P
re

/p
er

im
en

op
au

sa
l* 

an
d

po
st

m
en

op
au

sa
l H

R+
 H

ER
2–

m
et

as
ta

tic
/a

dv
an

ce
d 

BC
• P

ro
gr

es
se

d 
on

 p
rio

r e
nd

oc
rin

e 
th

er
-

ap
y

– O
n 

or
 w

ith
in

 1
2 

m
on

th
s o

f
  a

dj
uv

an
t t

he
ra

py
– W

hi
le

 o
n 

th
er

ap
y 

fo
r a

dv
an

ce
d

  d
is

ea
se

• ≤
1 

pr
io

r c
he

m
ot

he
ra

py
 re

gi
m

en
 fo

r a
dv

an
ce

d 
di

se
as

e

Pr
im

ar
y 

En
dp

oi
nt

:
• 

In
ve

st
ig

at
or

-a
ss

es
se

d 
PF

S

Se
co

nd
ar

y 
En

dp
oi

nt
s:

• 
Re

sp
on

se
• 

O
ve

ra
ll 

su
rv

iv
al

• 
Sa

fe
ty

• 
D

ru
g-

dr
ug

 in
te

ra
ct

io
ns

• 
Bi

om
ar

ke
rs

• 
PR

O
s

St
ra

tifi
ca

tio
n 

Fa
ct

or
s:

• 
Pr

es
en

ce
 o

f v
isc

er
al

m
et

as
ta

se
s

• 
Se

ns
iti

vi
ty

 to
 p

rio
r h

or
m

on
al

th
er

ap
y

• 
M

en
op

au
sa

l s
ta

tu
s

Cl
in

ic
al

Tr
ia

l.g
ov

 Id
en

tifi
er

:
• 

N
CT

01
94

21
35

Ph
as

e 
3 

PA
LO

M
A-

3
N

=5
21

n=
34

7

2:
1

n=
17

4

RANDOMIZATION

Pa
lb

oc
ic

lib
 (1

25
 m

g 
Q

D
,

3/
1 

sc
he

du
le

) +
Fu

lv
es

tr
an

t (
50

0 
m

g 
IM

 Q
4W

)

Pl
ac

eb
o 

(3
/1

 sc
he

du
le

) +
Fu

lv
es

tr
an

t (
50

0 
m

g 
IM

 Q
4W

)

3/
1=

3 
w

ee
ks

 o
n/

1 
w

ee
k o

ff
; A

I=
ar

om
at

as
e 

in
hi

bi
to

r; 
BC

=b
re

as
t c

an
ce

r; 
ER

=e
st

ro
ge

n 
re

ce
pt

or
; H

ER
2=

hu
m

an
 e

pi
de

rm
al

 g
ro

w
th

 fa
ct

or
 re

ce
pt

or
 2

;  
HR

=h
or

m
on

e 
re

ce
pt

or
; I

M
=i

nt
ra

m
us

cu
la

r; 
PF

S=
pr

og
re

ss
io

n-
fre

e 
su

rv
iva

l; P
RO

s=
pa

tie
nt

 re
po

rte
d 

ou
tc

om
es

; Q
D

=o
nc

e 
da

ily
; Q

4W
=e

ve
ry

 4
 w

ee
ks

.
*A

ll r
ec

ei
ve

d 
go

se
re

lin
 o

r a
n 

al
te

rn
at

e 
lu

te
in

izi
ng

 h
or

m
on

e-
re

le
as

in
g 

ho
rm

on
e 

ag
on

ist
 (L

HR
Ha

) e
ve

ry
 2

8 
da

ys
 st

ar
tin

g 
≥4

 w
ee

ks
 b

ef
or

e 
co

m
m

en
cin

g 
st

ud
y 

tre
at

m
en

t; 
go

se
re

lin
 w

as
 th

e 
LH

RH
a 

re
ce

ive
d 

du
rin

g 
th

e 
tri

al
.

 
●

M
ed

ia
n 

PF
S 

on
 p

al
bo

cic
lib

 w
as

 1
1.

2 
m

on
th

s (
95

%
 C

I: 
9.

5–
12

.9)
 v

s 4
.6

 m
on

th
s (

3.
5–

5.
6)

 o
n 

pl
ac

eb
o;

 h
az

ar
d 

ra
tio

, 

0.
50

 (9
5%

 C
I: 

0.
40

–0
.6

2)
; o

ne
-si

de
d 

lo
g-

ra
nk

 te
st

, P
<0

.0
00

1 
(F

ig
ur

e 
2)

. 

Fi
gu

re
 2

. P
ro

gr
es

sio
n-

Fr
ee

 S
ur

vi
va

l: U
pd

at
ed

 A
na

ly
sis

 o
f I

TT
 P

op
ul

at
io

n

Progression-Free Survival, %

Ti
m

e,
 m

on
th

s

10
0 80 60 40 20 0

0
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

22
23

PA
L 

+ 
FU

L
Pa

tie
nt

s a
t r

is
k,

 n
:

PB
O

 +
 F

U
L

34
7

17
4

32
4

16
2

27
6

11
2

27
1

10
5

24
5

83
24

2
80

21
5

62
21

4
61

18
9

51
18

8
50

16
8

43
16

2
40

13
7

29
11

9
29

69 15
45 11

38 11
15 4

12 4
9 3

2 1
1 0

1
0

PA
L+

FU
L

M
ed

ia
n 

PF
S,

 1
1.

2 
m

on
th

s (
95

%
 C

I: 
9.

5–
12

.9
) 

Ce
ns

or
ed

PB
O

+F
U

L
M

ed
ia

n 
PF

S,
 4

.6
 m

on
th

s (
95

%
 C

I: 
3.

5–
5.

6)
 

Ce
ns

or
ed

H
R=

0.
50

 (9
5%

 C
I: 

0.
40

–0
.6

2)
O

ne
-s

id
ed

 lo
g-

ra
nk

 te
st

; P
<0

.0
00

1*

CI
=c

on
fid

en
ce

 in
te

rv
al

; F
U

L=
fu

lve
st

ra
nt

; H
R=

ha
za

rd
 ra

tio
; I

TT
=i

nt
en

t-t
o-

tre
at

; P
AL

=p
al

bo
cic

lib
; P

BO
=p

la
ce

bo
; P

FS
=p

ro
gr

es
sio

n-
fre

e 
su

rv
iva

l.
*S

tra
tif

ie
d 

by
 th

e 
pr

es
en

ce
 o

f v
isc

er
al

 d
ise

as
e 

an
d 

se
ns

iti
vit

y 
to

 p
rio

r h
or

m
on

e 
th

er
ap

y.

Fi
gu

re
 3

.  S
ite

s o
f D

ise
as

e 
Pr

og
re

ss
io

n 
O

cc
ur

rin
g 

in
 ≥

2.
5%

  
of

 P
at

ie
nt

s i
n 

Ei
th

er
 T

re
at

m
en

t G
ro

up

0

D
is

ea
se

 si
te

s*

Li
ve

r

Bo
ne

Lu
ng

Ly
m

ph
 n

od
e

Br
ea

st

Pl
eu

ra
l e

ff
us

io
n

PA
L+

FU
L,

 n
=1

98
†

PB
O

+F
U

L,
 n

=1
30

†

Ch
es

t W
al

l

20
40

Pa
tie

nt
s, 

%
‡,

§

3.
15.

6

3.
16.

1

5.
46.
1

23
.8

14
.6

24
.6

19
.2

33
.1

27
.8

72
.375

.3

60
80

FU
L=

fu
lve

st
ra

nt
; P

AL
=p

al
bo

cic
lib

; P
BO

=p
la

ce
bo

.
* In

clu
de

s d
ise

as
e 

sit
es

 co
rre

sp
on

di
ng

 to
 th

e 
fir

st
 o

cc
ur

re
nc

e 
of

 d
ise

as
e 

pr
og

re
ss

io
n 

(co
ns

id
er

ed
 a

s a
 p

ro
gr

es
sio

n-
fre

e 
su

rv
iva

l e
ve

nt
).

† Pa
tie

nt
s w

ith
 d

ise
as

e 
pr

og
re

ss
io

n.
‡ Pe

rc
en

ta
ge

 b
as

ed
 o

n 
nu

m
be

r o
f p

at
ie

nt
s (

n)
 w

ith
 d

ise
as

e 
pr

og
re

ss
io

n 
as

 a
 d

en
om

in
at

or
.

§ Pa
tie

nt
s c

ou
ld

 b
e 

co
un

te
d 

m
or

e 
th

an
 o

nc
e 

ac
ro

ss
 d

ise
as

e 
sit

es
.  

 
●

In
 b

ot
h 

tre
at

m
en

t g
ro

up
s, 

th
e 

m
os

t c
om

m
on

 si
te

s o
f d

ise
as

e 

pr
og

re
ss

io
n 

w
er

e 
liv

er
 (1

49
  

[7
5.

3%
] a

nd
 9

4 
[7

2.
3%

]) 
an

d 
bo

ne
  

(5
5 

[2
7.8

%
] a

nd
 4

3 
[3

3.1
%

]) 
in

  

th
e 

pa
lb

oc
icl

ib
 a

nd
 p

la
ce

bo
 g

ro
up

s, 

re
sp

ec
tiv

ely
 (F

ig
ur

e 
3)

. 

 
●

O
ne

 p
at

ie
nt

 in
 e

ac
h 

tre
at

m
en

t 

gr
ou

p 
( <

1%
 o

f t
he

 to
ta

l s
tu

dy
 

po
pu

la
tio

n)
 d

ev
el

op
ed

 n
ew

  

br
ai

n 
m

et
as

ta
se

s.

 
●

Th
er

e 
w

er
e 

32
8 

(6
3.

0%
) p

at
ie

nt
s 

w
ith

 d
ise

as
e 

pr
og

re
ss

io
n,

 1
98

 

(5
7.1

%
) i

n 
th

e 
pa

lb
oc

icl
ib

 g
ro

up
 a

nd
 

13
0 

(7
4.

7%
) i

n 
th

e 
pl

ac
eb

o 
gr

ou
p.

 
●

Po
st

pr
og

re
ss

io
n 

sy
st

em
ic 

th
er

ap
y 

w
as

 re
ce

ive
d 

by
 2

90
 p

at
ie

nt
s, 

17
2 

(8
6.

9%
) i

n 
th

e 
pa

lb
oc

icl
ib

 g
ro

up
 

an
d 

11
8 

(9
0.

8%
) i

n 
th

e 
pl

ac
eb

o 

gr
ou

p.

 
●

Fo
r p

at
ie

nt
s w

ith
 p

os
ts

tu
dy

 d
ise

as
e 

pr
og

re
ss

io
n,

 th
e 

m
ed

ia
n 

tim
es

 u
nt

il t
he

 st
ar

t o
f s

ub
se

qu
en

t f
ol

lo
w

-u
p 

tre
at

m
en

t w
er

e 
lo

ng
er

 in
 th

e 
pa

lb
oc

icl
ib

 g
ro

up
 th

an
 in

 th
e 

pl
ac

eb
o 

gr
ou

p,
 a

nd
 th

e 
en

d 
of

 th
e 

im
m

ed
ia

te
  

fo
llo

w
-u

p 
th

er
ap

y 
w

as
 a

lso
 la

te
r i

n 
th

e 
pa

lb
oc

icl
ib

 g
ro

up
, r

eg
ar

dl
es

s o
f p

os
ttr

ea
tm

en
t m

od
al

ity
 (F

ig
ur

e 
5)

. 

 
●

O
f t

he
 2

90
 p

at
ie

nt
s w

ho
 p

ro
gr

es
se

d 
on

 st
ud

y 
an

d 
re

ce
ive

d 
ne

xt
-lin

e 
tre

at
m

en
t, 

19
3 

ha
d 

di
sc

on
tin

ue
d 

th
ei

r 
im

m
ed

ia
te

ly 
su

bs
eq

ue
nt

 lin
e 

of
 th

er
ap

y. 

 
●

Pr
op

or
tio

na
lly

, f
ew

er
 p

at
ie

nt
s i

n 
th

e 
pa

lb
oc

icl
ib

 v
s p

la
ce

bo
 g

ro
up

 d
isc

on
tin

ue
d 

ne
xt

-lin
e 

tre
at

m
en

t (
32

.6%
 

 v
s 4

6.
0%

), 
lik

ely
 re

fle
ct

in
g 

th
e 

sh
or

te
r m

ed
ia

n 
fo

llo
w

-u
p 

of
 p

at
ie

nt
s o

n 
ne

xt
-lin

e 
of

 tr
ea

tm
en

t. 

 
●

An
al

ys
is 

of
 ti

m
e 

to
 e

nd
 o

f n
ex

t-l
in

e 
tre

at
m

en
t s

ho
w

ed
 th

at
 th

e 
ha

za
rd

 ra
tio

 b
et

w
ee

n 
tre

at
m

en
t g

ro
up

s w
as

 0
.6

2 
(9

5%
 C

I, 
0.

48
−0

.8
1;

 o
ne

-si
de

d 
P=

0.
00

01
) i

n 
fa

vo
r o

f p
al

bo
cic

lib
 tr

ea
tm

en
t (

Fi
gu

re
 6

), 
sim

ila
r t

o 
th

e 
fa

vo
ra

bl
e 

ou
tc

om
e 

fo
r t

he
 u

pd
at

ed
 a

na
lys

is 
of

 th
e 

IT
T 

po
pu

la
tio

n 
(F

ig
ur

e 
2)

 a
nd

 su
pp

or
tin

g 
th

e 
co

nc
ep

t t
ha

t p
al

bo
cic

lib
 

tre
at

m
en

t h
as

 n
o 

ef
fe

ct
 o

n 
th

e 
be

ne
fit

 o
f s

ub
se

qu
en

t t
re

at
m

en
ts

.

Fi
gu

re
 6

. T
im

e 
to

 E
nd

 o
f N

ex
t-L

in
e 

Th
er

ap
y

TENLT, %

Ti
m

e,
 m

on
th

s

10
0 80 60 40 20 0

0
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

22
23

PA
L 

+ 
FU

L
Pa

tie
nt

s a
t r

is
k,

 n
:

PB
O

 +
 F

U
L

34
7

17
4

34
2

17
0

33
8

16
0

32
9

15
6

31
8

14
7

30
9

14
1

29
9

13
1

28
8

12
0

27
8

10
6

26
4

10
0

25
2

94
24

1
89

23
0

82
21

9
69

19
9

60
15

1
39

88 22
60 15

34 13
20 8

14 3
7 0

3
0

PA
L+

FU
L

M
ed

ia
n 

TE
N

LT
, 1

7.
9 

m
on

th
s (

95
%

 C
I: 

16
.0

–N
R)

 
Ce

ns
or

ed

PB
O

+F
U

L
M

ed
ia

n 
TE

N
LT

, 1
2.

8 
m

on
th

s (
95

%
 C

I: 
11

.0
–1

4.
6)

Ce
ns

or
ed

H
R=

0.
62

 (9
5%

 C
I: 

0.
48

–0
.8

1)
O

ne
-s

id
ed

 lo
g-

ra
nk

 te
st

; P
=0

.0
00

1*

CI
=c

on
fid

en
ce

 in
te

rv
al

; F
U

L=
fu

lve
st

ra
nt

; H
R=

ha
za

rd
 ra

tio
; N

R=
no

t r
ea

ch
ed

; P
AL

=p
al

bo
cic

lib
, P

BO
=p

la
ce

bo
; T

EN
LT

= 
tim

e 
to

 e
nd

 o
f n

ex
t-l

in
e 

th
er

ap
y.

*T
he

 T
EN

LT
 is

 ca
lcu

la
te

d 
fro

m
 st

ud
y 

ra
nd

om
iza

tio
n.

CO
N

CL
U

SI
O

N
S

 
●

Th
e 

cu
rre

nt
 a

na
ly

sis
 d

em
on

st
ra

te
s 

th
at

 th
e 

tre
at

m
en

t e
ff

ec
t o

f p
al

bo
cic

lib
  

co
m

bi
ne

d 
w

ith
 fu

lve
st

ra
nt

 is
 re

ta
in

ed
 th

ro
ug

h 
th

e 
im

m
ed

ia
te

 n
ex

t l
in

e 
of

  
tre

at
m

en
t p

os
tp

ro
gr

es
sio

n,
 a

nd
 th

at
 p

ro
gr

es
sio

n 
af

te
r p

al
bo

cic
lib

 tr
ea

tm
en

t  
ha

s 
no

 e
ff

ec
t o

n 
th

e 
th

er
ap

eu
tic

 b
en

ef
it 

de
riv

ed
 fr

om
 su

bs
eq

ue
nt

 tr
ea

tm
en

ts
. 

RE
FE

RE
N

CE
S

1.
 

IB
RA

N
CE

®
 (p

al
bo

cic
lib

). 
Hi

gh
lig

ht
s o

f P
re

sc
rib

in
g 

In
fo

rm
at

io
n:

 P
fiz

er
 

In
c, 

N
ew

 Y
or

k, 
N

Y, 
U

SA
; 2

01
6.

2.
 

Tu
rn

er
 N

C,
 e

t a
l. N

 E
ng

l J
 M

ed
. 2

01
5;

37
3(

3)
:2

09
-2

19
.

3.
 

Cr
ist

of
an

illi
 M

, e
t a

l. L
an

ce
t O

nc
ol

. 2
01

6;
17

(4
):4

25
-4

39
.

AC
KN

OW
LE

D
GM

EN
TS

 
Th

is 
st

ud
y 

w
as

 sp
on

so
re

d 
by

 P
fiz

er
 In

c. 

M
ed

ica
l w

rit
in

g 
su

pp
or

t w
as

 p
ro

vid
ed

 b
y 

Su
sa

n 
Re

in
w

al
d,

 P
hD

, o
f C

om
pl

et
e 

He
al

th
ca

re
 C

om
m

un
ica

tio
ns

, L
LC

, a
nd

 w
as

 fu
nd

ed
 b

y 
Pfi

ze
r I

nc
.

Th
is 

pr
es

en
ta

tio
n 

is 
th

e 
in

te
lle

ct
ua

l p
ro

pe
rty

 o
f t

he
 a

ut
ho

r/p
re

se
nt

er
. C

on
ta

ct
 N

ic
k.T

ur
ne

r@
ic

r.a
c.u

k 
fo

r p
er

m
iss

io
n 

to
 re

pr
in

t a
nd

/o
r d

ist
rib

ut
e.

 
●

St
ud

y 
tre

at
m

en
t w

as
 co

nt
in

ue
d 

un
til

 o
bj

ec
tiv

e 
di

se
as

e 
pr

og
re

ss
io

n 
(c

on
fir

m
ed

 p
er

 R
es

po
ns

e 
Ev

al
ua

tio
n 

Cr
ite

ria
 in

  
So

lid
 T

um
or

s v
.1.

1)
, u

na
cc

ep
ta

bl
e 

to
xic

ity
, o

r s
tu

dy
 w

ith
dr

aw
al

.2

 
●

Cr
os

so
ve

r b
et

w
ee

n 
tre

at
m

en
t g

ro
up

s w
as

 n
ot

 a
llo

w
ed

; h
ow

ev
er

, 
pa

tie
nt

s c
ou

ld
 co

nt
in

ue
 tr

ea
tm

en
t a

s a
ss

ig
ne

d 
at

 ra
nd

om
iza

tio
n 

be
yo

nd
 d

ise
as

e 
pr

og
re

ss
io

n 
at

 th
e 

in
ve

st
ig

at
or

’s 
di

sc
re

tio
n 

if 
it 

w
as

 co
ns

id
er

ed
 to

 b
e 

in
 th

e 
be

st
 in

te
re

st
 o

f t
he

 p
at

ie
nt

 a
nd

 
pr

ov
id

in
g 

no
 n

ew
 a

nt
ica

nc
er

 tr
ea

tm
en

t w
as

 in
iti

at
ed

.

 
●

Pa
tie

nt
s w

ho
 d

isc
on

tin
ue

d 
tre

at
m

en
t b

ec
au

se
 o

f d
ise

as
e 

pr
og

re
ss

io
n 

w
er

e 
as

se
ss

ed
 e

ve
ry

 3
 m

on
th

s u
nt

il d
ea

th
 fo

r 
in

fo
rm

at
io

n 
on

 p
os

ts
tu

dy
 tr

ea
tm

en
t, 

su
bs

eq
ue

nt
 d

ise
as

e 
pr

og
re

ss
io

n,
 th

e 
ty

pe
 o

f n
ew

 a
nt

ica
nc

er
 th

er
ap

y 
gi

ve
n,

  
an

d 
th

e 
du

ra
tio

n 
of

 it
s u

se
.

St
at

ist
ic

al
 A

na
ly

se
s

 
●

An
 u

pd
at

ed
 a

na
lys

is 
of

 P
FS

 w
as

 p
er

fo
rm

ed
 b

as
ed

 o
n 

an
 

O
ct

ob
er

 2
3,

 2
01

5 
cu

to
ff

 d
at

e.
 

 
●

Ti
m

e 
to

 e
nd

 o
f n

ex
t-l

in
e 

th
er

ap
y 

is 
de

fin
ed

 a
s t

he
 ti

m
e 

fro
m

 
ra

nd
om

iza
tio

n 
to

 th
e 

ev
en

t d
ef

in
ed

 a
s e

nd
 o

r d
isc

on
tin

ua
tio

n 
 

of
 n

ex
t-l

in
e 

th
er

ap
y, 

pr
og

re
ss

io
n 

on
 n

ex
t-l

in
e 

th
er

ap
y, 

or
 d

ea
th

 
fro

m
 a

ny
 ca

us
e.

 –
Pa

tie
nt

s f
or

 w
ho

m
 e

nd
 o

r d
isc

on
tin

ua
tio

n 
of

 n
ex

t-l
in

e 
th

er
ap

y 
or

 p
ro

gr
es

sio
n 

on
 n

ex
t-l

in
e 

th
er

ap
y 

ha
d 

no
t b

ee
n 

ob
se

rv
ed

 w
er

e 
ce

ns
or

ed
 a

t t
he

 la
st

 ti
m

e 
kn

ow
n 

to
 b

e 
al

ive
.

 –
If 

a 
pa

tie
nt

 e
xp

er
ie

nc
ed

 m
ul

tip
le

 ty
pe

s o
f e

ve
nt

s  
(e

g,
 a

 p
at

ie
nt

 p
ro

gr
es

se
d 

on
 th

e 
ne

xt
-lin

e 
th

er
ap

y 
an

d 
th

en
 

di
sc

on
tin

ue
d 

th
e 

th
er

ap
y)

, t
he

 ti
m

e 
of

 th
e 

ea
rli

es
t e

ve
nt

  
w

as
 u

se
d.

 
●

Th
e 

st
at

ist
ica

l a
na

lys
is 

cu
to

ff
 d

at
e 

fo
r t

he
 ti

m
e 

to
 e

nd
 o

f n
ex

t-
lin

e 
th

er
ap

y 
an

al
ys

is 
w

as
 O

ct
ob

er
 2

3,
 2

01
5.

 
●

Ti
m

e 
to

 e
nd

 o
f n

ex
t-l

in
e 

th
er

ap
y 

w
as

 su
m

m
ar

ize
d 

us
in

g 
th

e 
Ka

pl
an

-M
ei

er
 m

et
ho

d 
an

d 
th

e 
ha

za
rd

 ra
tio

 w
as

 e
st

im
at

ed
  

us
in

g 
Co

x 
pr

op
or

tio
na

l h
az

ar
ds

 re
gr

es
sio

n.

 
●

O
ne

-si
de

d 
P 

va
lu

es
 w

er
e 

ba
se

d 
on

 th
e 

lo
g-

ra
nk

 te
st

 st
ra

tif
ie

d 
by

 th
e 

pr
es

en
ce

 o
f v

isc
er

al
 m

et
as

ta
se

s a
nd

 se
ns

iti
vit

y 
to

 p
rio

r 
ho

rm
on

al
 th

er
ap

y 
pe

r r
an

do
m

iza
tio

n.
 

 
●

St
at

ist
ica

l a
na

lys
es

 w
er

e 
pe

rfo
rm

ed
 u

sin
g 

SA
S®

 V
er

sio
n 

9.
2 

 
(S

AS
 In

st
itu

te
, C

ar
y, 

N
C)

. 

RE
SU

LT
S

Pa
tie

nt
s a

nd
 U

pd
at

ed
 P

AL
O

M
A-

3 
Ef

fic
ac

y 
An

al
ys

is
 

●
As

 o
f O

ct
ob

er
 2

3,
 2

01
5,

 th
e 

m
ed

ia
n 

fo
llo

w
-u

p 
w

as
 1

5.
8 

m
on

th
s 

fo
r p

at
ie

nt
s w

ho
 h

ad
 b

ee
n 

tre
at

ed
 w

ith
 p

al
bo

cic
lib

 +
 fu

lve
st

ra
nt

 
(p

al
bo

cic
lib

 g
ro

up
) a

nd
 1

5.
3 

m
on

th
s f

or
 p

at
ie

nt
s w

ho
 h

ad
 

re
ce

ive
d 

pl
ac

eb
o 

+ 
fu

lve
st

ra
nt

 (p
la

ce
bo

 g
ro

up
).

 
●

A 
to

ta
l o

f 3
33

 P
FS

 e
ve

nt
s w

er
e 

ob
se

rv
ed

; 2
00

 e
ve

nt
s o

n 
pa

lb
oc

icl
ib

 a
nd

 1
33

 o
n 

pl
ac

eb
o.

 

Tr
ea

tm
en

t P
os

tp
ro

gr
es

si
on

 in
 W

om
en

 W
ith

 E
nd

oc
rin

e-
Re

si
st

an
t H

R+
 H

ER
2–

 A
dv

an
ce

d 
Br

ea
st

 C
an

ce
r  

W
ho

 R
ec

ei
ve

d 
Pa

lb
oc

ic
lib

 P
lu

s F
ul

ve
st

ra
nt

 in
 P

AL
O

M
A-

3
N

ic
ho

la
s C

. T
ur

ne
r,1  F

ab
ric

e 
An

dr
é,

2  M
as

sim
o 

Cr
ist

of
an

ill
i,3  S

un
il 

Ve
rm

a,
4  H

iro
ji 

Iw
at

a,
5  S

he
re

ne
 L

oi
,6  N

ad
ia

 H
ar

be
ck

,7  Ju
ng

sil
 R

o,
8  M

ar
co

 C
ol

le
on

i,9  K
e 

Zh
an

g,
10

 C
yn

th
ia

 H
ua

ng
 B

ar
tle

tt
,11

 C
ar

la
 G

io
rg

et
ti,

12
 D

en
ni

s S
la

m
on

13

1 In
st

itu
te

 o
f C

an
ce

r R
es

ea
rc

h 
an

d 
Ro

ya
l M

ar
sd

en
 H

os
pi

ta
l, 

Lo
nd

on
, U

K;
 2 In

st
itu

t G
us

ta
ve

 R
ou

ss
y,

 V
ill

ej
ui

f, 
Fr

an
ce

; 3 Ro
be

rt
 H

. L
ur

ie
 C

om
pr

eh
en

siv
e 

Ca
nc

er
 C

en
te

r, 
Fe

in
be

rg
 S

ch
oo

l o
f M

ed
ic

in
e,

 C
hi

ca
go

, I
L,

 U
SA

; 4 U
ni

ve
rs

ity
 o

f C
al

ga
ry

, C
al

ga
ry

, A
B,

 C
an

ad
a;

 5 A
ic

hi
 C

an
ce

r C
en

te
r H

os
pi

ta
l, 

N
ag

oy
a,

 J
ap

an
; 6 Pe

te
r M

ac
Ca

llu
m

 C
an

ce
r C

en
tr

e,
 E

as
t M

el
bo

ur
ne

, V
IC

, A
us

tr
al

ia
; 

7 Br
us

tz
en

tr
um

 d
er

 U
ni

ve
rs

itä
t M

ün
ch

en
 (L

M
U

), 
M

un
ic

h,
 G

er
m

an
y;

 8 N
at

io
na

l C
an

ce
r C

en
te

r, 
G

oy
an

g-
si

, S
ou

th
 K

or
ea

; 9 Is
tit

ut
o 

Eu
ro

pe
o 

di
 O

nc
ol

og
ia

, M
ila

n,
 It

al
y;

 10
Pf

ize
r I

nc
, S

an
 D

ie
go

, C
A

, U
SA

; 11
Pf

ize
r I

nc
, N

ew
 Y

or
k,

 N
Y,

 U
SA

; 12
Pf

ize
r I

nc
, M

ila
n,

 It
al

y;
 13

U
ni

ve
rs

ity
 o

f C
al

ifo
rn

ia
 S

an
 F

ra
nc

is
co

 H
el

en
 D

ill
er

 F
am

ily
 C

om
pr

eh
en

siv
e 

Ca
nc

er
 C

en
te

r, 
Sa

n 
Fr

an
ci

sc
o,

 C
A

, U
SA

 
●

Th
e 

m
os

t c
om

m
on

ly 
us

ed
 p

os
tp

ro
gr

es
sio

n 
re

gi
m

en
s a

m
on

g 
pa

tie
nt

s w
er

e 
ev

er
ol

im
us

 (3
0 

[1
5.

2%
] p

al
bo

cic
lib

 g
ro

up
 a

nd
 

30
 [2

3.1
%

] p
la

ce
bo

 g
ro

up
), 

ca
pe

cit
ab

in
e 

(5
7 

[2
8.

8%
] a

nd
 

32
 [2

4.
6%

]),
 p

ac
lit

ax
el

 (2
2 

[1
1.1

%
] a

nd
 2

3 
[1

7.7
%

]),
 a

nd
 

ex
em

es
ta

ne
—

w
ith

 o
r w

ith
ou

t e
ve

ro
lim

us
—

(3
4 

[1
7.2

%
] a

nd
  

28
 [2

1.
5%

]) 
(F

ig
ur

e 
4)

.

Fi
gu

re
 4

. M
os

t C
om

m
on

 F
irs

t S
ub

se
qu

en
t T

he
ra

pi
es

23
.1

15
.2

24
.6

29
.8

22
.3

13
.6

1.
5

6.
1 7.

7
5.

6 6.
9

3.
5 5.

4
3.

5

21
.5

17
.2

3.
1

6.
1

4.
6

0.
5

4.
6

3.
0

0
5

10
15

25
20

Pa
tie

nt
s, 

%
‡,

§

Ev
er

ol
im

us

Ca
pe

ci
ta

bi
ne

Pa
cl

ita
xe

l

CTX in ≥5% of Patients
TT in
≥5%

of
Patients

ET in ≥2.5% of Patients

D
oc

et
ax

el

Cy
cl

op
ho

sp
ha

m
id

e

Vi
no

re
lb

in
e

G
em

ci
ta

bi
ne

Ex
em

es
ta

ne
*

Ta
m

ox
ife

n

Fu
lv

es
tra

nt

Le
tr

oz
ol

e

30

PA
L+

FU
L,

 n
=1

98
†

PB
O

+F
U

L,
 n

=1
30

†

CT
X=

ch
em

ot
he

ra
py

; E
T=

en
do

cr
in

e 
th

er
ap

y;
 F

U
L=

fu
lve

st
ra

nt
; P

AL
=p

al
bo

cic
lib

; P
BO

=p
la

ce
bo

; T
T=

ta
rg

et
ed

 th
er

ap
y. 

*E
xe

m
es

ta
ne

 (w
ith

 o
r w

ith
ou

t e
ve

ro
lim

us
).

† Pa
tie

nt
s w

ith
 d

ise
as

e 
pr

og
re

ss
io

n.
‡ Pe

rc
en

ta
ge

 b
as

ed
 o

n 
nu

m
be

r o
f p

at
ie

nt
s (

n)
 w

ith
 d

ise
as

e 
pr

og
re

ss
io

n 
as

 a
 d

en
om

in
at

or
.

§ Pa
tie

nt
s a

re
 co

un
te

d 
fo

r e
ac

h 
ty

pe
 o

f t
he

ra
py

 re
ce

ive
d 

as
 th

e 
fir

st
 su

bs
eq

ue
nt

 th
er

ap
y 

st
ar

tin
g 

on
 th

e 
sa

m
e 

da
y.

Fi
gu

re
 5

.  K
ap

la
n-

M
ei

er
 E

st
im

at
es

 o
f T

re
at

m
en

t 
D

ur
at

io
ns

 F
or

 P
at

ie
nt

s o
n 

Po
st

st
ud

y 
Th

er
ap

y 
fo

r D
ise

as
e 

Pr
og

re
ss

io
n

n=
14

2

n=
10

7

 
 

 

M
ed

ia
n 

tim
e 

(9
5%

 C
I)

, m
on

th
s  

n=
12

4

n=
42

n=
44

n=
47

n=
57

n=
88

Ti
m

e 
fr

om
 fi

rs
t d

os
e 

to
 e

nd
of

 st
ud

y 
tr

ea
tm

en
t

Ti
m

e 
fr

om
 st

ar
t t

o 
en

d 
of

 th
e

im
m

ed
ia

te
 fo

llo
w

-u
p 

th
er

ap
y

PB
O

+F
U

L
3.

7 
(2

.8
–4

.6
)

Al
l t

he
ra

pi
es

5.
7 

(4
.1

–8
.9

)

PA
L+

FU
L

6.
9 

(5
.4

–7
.8

)
Al

l t
he

ra
pi

es
4.

3 
(3

.5
–5

.6
)

PB
O

+F
U

L
4.

0 
(3

.5
–5

.6
)

TT
5.

0 
(2

.8
–1

3.
1)

PA
L+

FU
L

7.
1 

(3
.6

–9
.9

)
TT

3.
4 

(2
.4

–6
.8

)

PB
O

+F
U

L
4.

2 
(2

.8
–5

.6
)

ET
4.

4 
(2

.8
–6

.2
)

PA
L+

FU
L

7.
6 

(4
.2

–9
.9

)
ET

3.
4 

(2
.4

–6
.1

)

PB
O

+F
U

L
3.

7 
(2

.3
–4

.0
)

CT
X

5.
9 

(3
.9

–8
.9

)

PA
L+

FU
L

6.
1 

(4
.6

–7
.5

)
CT

X
4.

8 
(3

.7
–6

.0
)

CI
=c

on
fid

en
ce

 in
te

rv
al

; C
TX

=c
he

m
ot

he
ra

py
; E

T=
en

do
cr

in
e 

th
er

ap
y;

 F
U

L=
fu

lve
st

ra
nt

; P
AL

=p
al

bo
cic

lib
; P

BO
=p

la
ce

bo
; 

TT
=t

ar
ge

te
d 

th
er

ap
y.

P4
-2

2-
06

Co
py

rig
ht

 ©
 2

01
6.

 A
ll r

ig
ht

s r
es

er
ve

d.



 

28 

XI. References 
 

[1] Hortobagyi GN, Stemmer SM, Burris HA, Yap Y-S, Sonke GS, Paluch-Shimon S, et al. 

Ribociclib as First-Line Therapy for HR-Positive, Advanced Breast Cancer. N Engl J Med 

2016;375:1738–48. doi:10.1056/NEJMoa1609709. 

[2] Finn RS, Martin M, Rugo HS, Jones S, Im S-A, Gelmon K, et al. Palbociclib and Letrozole in 

Advanced Breast Cancer. N Engl J Med 2016;375:1925–36. doi:10.1056/NEJMoa1607303. 

[3] Cristofanilli M, Turner NC, Bondarenko I, Ro J, Im S-A, Masuda N, et al. Fulvestrant plus 

palbociclib versus fulvestrant plus placebo for treatment of hormone-receptor-positive, HER2-

negative metastatic breast cancer that progressed on previous endocrine therapy (PALOMA-3): final 

analysis of the multicentre, double-blind, phase 3 randomised controlled trial. Lancet Oncol 

2016;17:425–39. doi:10.1016/S1470-2045(15)00613-0. 

[4] Sledge Jr GW, Toi M, Neven P, Sohn J, Inoue K, Pivot X, et al. MONARCH 2: Abemaciclib 

in Combination With Fulvestrant in Women With HR+/HER2- Advanced Breast Cancer Who Had 

Progressed While Receiving Endocrine Therapy. J Clin Oncol 2017:JCO–2017. 

[5] Dickler MN, Tolaney SM, Rugo HS, Cortés J, Diéras V, Patt D, et al. MONARCH 1, A 

Phase II Study of Abemaciclib, a CDK4 and CDK6 Inhibitor, as a Single Agent, in Patients with 

Refractory HR + /HER2 − Metastatic Breast Cancer. Clin Cancer Res 2017. doi:10.1158/1078-

0432.CCR-17-0754. 

[6] Turner NC, Ro J, André F, Loi S, Verma S, Iwata H, et al. Palbociclib in Hormone-Receptor–

Positive Advanced Breast Cancer. N Engl J Med 2015;373:209–19. doi:10.1056/NEJMoa1505270. 

[7] Beaver JA, Amiri-Kordestani L, Charlab R, Chen W, Palmby T, Tilley A, et al. FDA 

Approval: Palbociclib for the Treatment of Postmenopausal Patients with Estrogen Receptor-

Positive, HER2-Negative Metastatic Breast Cancer. Clin Cancer Res 2015;21:4760–6. 

doi:10.1158/1078-0432.CCR-15-1185. 

[8] Yücel B, Bahar S, Kaçan T, Şeker M, Celasun M, others. Importance of metastasis site in 

survival of patients with breast cancer. Austin J Med Oncol 2014;1:7. 

[9] Savci-Heijink CD, Halfwerk H, Hooijer GKJ, Horlings HM, Wesseling J, van de Vijver MJ. 

Retrospective analysis of metastatic behaviour of breast cancer subtypes. Breast Cancer Res Treat 

2015;150:547–57. doi:10.1007/s10549-015-3352-0. 

[10] Cardoso F, Costa A, Senkus E, Aapro M, André F, Barrios CH, et al. 3rd ESO–ESMO 

international consensus guidelines for Advanced Breast Cancer (ABC 3). The Breast 2017;31:244–

59. doi:10.1016/j.breast.2016.10.001. 



	

	
 

29 
 

[11] Rugo HS, Rumble RB, Macrae E, Barton DL, Connolly HK, Dickler MN, et al. Endocrine 

Therapy for Hormone Receptor–Positive Metastatic Breast Cancer: American Society of Clinical 

Oncology Guideline. J Clin Oncol 2016;34:3069–103. doi:10.1200/JCO.2016.67.1487. 

[12] Chandarlapaty S, Chen D, He W, Sung P, Samoila A, You D, et al. Prevalence of ESR1 

Mutations in Cell-Free DNA and Outcomes in Metastatic Breast Cancer: A Secondary Analysis of 

the BOLERO-2 Clinical Trial. JAMA Oncol 2016;2:1310. doi:10.1001/jamaoncol.2016.1279. 

[13] Clatot F, Perdrix A, Augusto L, Beaussire L, Delacour J, Calbrix C, et al. Kinetics, prognostic 

and predictive values of ESR1 circulating mutations in metastatic breast cancer patients progressing 

on aromatase inhibitor. Oncotarget 2016;7:74448. 

[14] Spoerke JM, Gendreau S, Walter K, Qiu J, Wilson TR, Savage H, et al. Heterogeneity and 

clinical significance of ESR1 mutations in ER-positive metastatic breast cancer patients receiving 

fulvestrant. Nat Commun 2016;7:11579. doi:10.1038/ncomms11579. 

[15] Fribbens C, O’Leary B, Kilburn L, Hrebien S, Garcia-Murillas I, Beaney M, et al. Plasma 

ESR1 Mutations and the Treatment of Estrogen Receptor–Positive Advanced Breast Cancer. J Clin 

Oncol 2016;34:2961–8. doi:10.1200/JCO.2016.67.3061. 
 

 



 

30 

Ré
fé

re
nc

es
: 

• 
C

ri
st

of
an

ill
i e

t a
l. 

Fu
lv

es
tr

an
t p

lu
s 

pa
lb

oc
ic

lib
 v

er
su

s 
fu

lv
es

tr
an

t p
lu

s 
pl

ac
eb

o 
fo

r 
tre

at
m

en
t o

f h
or

m
on

e-
re

ce
pt

or
-p

os
iti

ve
, H

ER
2-

ne
ga

tiv
e 

m
et

as
ta

tic
 b

re
as

t c
an

ce
r 

th
at

 p
ro

gr
es

se
d 

on
 p

re
vi

ou
s 

en
do

cr
in

e 
th

er
ap

y 
(P

AL
O

M
A-

3)
: f

in
al

 a
na

ly
si

s 
of

 th
e 

m
ul

tic
en

tre
, d

ou
bl

e-
bl

in
d,

 p
ha

se
 3

 r
an

do
m

is
ed

 
co

nt
ro

lle
d 

tr
ia

l. 
La

nc
et

 O
nc

ol
 2

01
6;

17
:4

25
–3

9.
  

• 
Be

av
er

 J
A,

 A
m

ir
i-K

or
de

st
an

i L
, C

ha
rl

ab
 R

, C
he

n 
W

, P
al

m
by

 T
, T

ill
ey

 A
, e

t a
l. 

FD
A 

Ap
pr

ov
al

: P
al

bo
ci

cl
ib

 fo
r t

he
 T

re
at

m
en

t o
f P

os
tm

en
op

au
sa

l P
at

ie
nt

s w
ith

 E
st

ro
ge

n 
Re

ce
pt

or
-P

os
iti

ve
, H

ER
2-

N
eg

at
iv

e 
M

et
as

ta
tic

 B
re

as
t C

an
ce

r. 
C

lin
 C

an
ce

r R
es

 2
01

5;
21

:4
76

0–
6.

  

• 
C

ar
do

so
 F

, C
os

ta
 A

, S
en

ku
s E

, A
ap

ro
 M

, A
nd

ré
 F

, B
ar

ri
os

 C
H

, e
t a

l. 
3r

d 
ES

O
–E

SM
O

 in
te

rn
at

io
na

l c
on

se
ns

us
 g

ui
de

lin
es

 fo
r A

dv
an

ce
d 

Br
ea

st
 C

an
ce

r (
AB

C
 3

). 
Th

e 
Br

ea
st

 2
01

7;
31

:2
44

–5
9.

 

E
ffi

ca
cy

 o
f p

al
bo

ci
cl

ib
 p

lu
s f

ul
ve

st
ra

nt
 in

 a
dv

an
ce

d 
H

R
+ 

M
et

as
ta

tic
 B

re
as

t C
an

ce
r 

pr
et

re
at

ed
 w

ith
 e

ve
ro

lim
us

:  
R

ea
l-l

ife
 d

at
a 

fr
om

 th
e 

Fr
en

ch
 T

em
po

ra
ry

 A
ut

ho
ri

za
tio

n 
fo

r 
U

se
 (T

A
U

) a
t t

he
 In

st
itu

t d
e 

C
an

cé
ro

lo
gi

e 
de

 l’
O

ue
st

 

Pa
ul

in
e 

du
 R

us
qu

ec
1 , 

C
lé

m
en

t P
al

pa
cu

er
2 , 

Lo
ic

 C
am

pi
on

2 , 
An

ne
 P

at
so

ur
is

1 , 
Pa

ul
e 

Au
ge

re
au

1 , 
C

ar
ol

e 
G

ou
rm

el
on

1 , 
M

ar
ie

 R
ob

er
t1 , 

La
ur

en
ce

 D
um

as
3 , 

Fo
lli

ar
d 

C
ar

ol
in

e3 , 
M

ar
io

 C
am

po
ne

1 , 
Je

an
-S

éb
as

tie
n 

Fr
en

el
1  

1 
M

ed
ic

al
 O

nc
ol

og
y 

D
ep

ar
tm

en
t, 2

 B
io

m
et

ric
s D

ep
ar

tm
en

t a
nd

 3 
Ph

ar
m

ac
y 

D
ep

ar
tm

en
t; 

N
an

te
s -

 A
ng

er
s C

an
ce

r C
en

te
r, 

In
st

itu
t d

e 
C

an
cé

ro
lo

gi
e 

de
 l’

O
ue

st
 

B
ac

kg
ro

un
d 

Th
e 

C
D

K
4/

6 
in

hi
bi

to
r 

pa
lb

oc
ic

lib
, c

om
bi

ne
d 

w
ith

 e
nd

oc
rin

e 
th

er
ap

y 
is

 a
 

ne
w

 
st

an
da

rd
 

of
 

tre
at

m
en

t 
fo

r 
H

or
m

on
e 

R
ec

ep
to

r-
po

si
tiv

e 
(H

R
+)

 

M
et

as
ta

tic
 B

re
as

t C
an

ce
r (

M
B

C
). 

B
ef

or
e 

th
e 

Eu
ro

pe
an

 M
ed

ic
in

es
 A

ge
nc

y 

ap
pr

ov
al

, 
a 

Te
m

po
ra

ry
 A

ut
ho

riz
at

io
n 

fo
r 

U
se

 (
TA

U
) 

ha
s 

be
en

 s
et

 u
p 

in
 

Fr
an

ce
 re

st
ric

te
d 

to
 p

at
ie

nt
s p

re
tre

at
ed

 w
ith

 e
ve

ro
lim

us
. 

 W
e 

pr
es

en
t t

he
 e

ffi
ca

cy
 d

at
a 

of
 th

is
 c

om
bi

na
tio

n 
in

 th
is

 p
op

ul
at

io
n.

  

C
or

re
sp

on
di

ng
  a

ut
ho

r:
 

pa
ul

in
e.

du
ru

sq
ue

c@
ic

o.
un

ic
an

ce
r.f

r 

M
et

ho
ds

 

Fr
om

 N
ov

em
be

r 
20

15
 t

o 
N

ov
em

be
r 

20
16

, 
al

l 
th

e 
pa

tie
nt

s 
re

ce
iv

in
g 

pa
lb

oc
ic

lib
 +

 f
ul

ve
st

ra
nt

 a
cc

or
di

ng
 t

o 
th

e 
TA

U
 i

n 
ou

r 
in

st
itu

tio
n 

w
er

e 

pr
os

pe
ct

iv
el

y 
in

cl
ud

ed
. 

D
at

a 
fr

om
 t

he
ir 

m
ed

ic
al

 r
ec

or
ds

 a
nd

 A
dv

er
se

 

Ev
en

ts
 (A

Es
) w

er
e 

co
lle

ct
ed

.  

R
es

ul
ts

 

60
 p

at
ie

nt
s 

re
ce

iv
ed

 a
t l

ea
st

 o
ne

 d
os

e 
of

 p
al

bo
ci

cl
ib

 in
 c

om
bi

na
tio

n 
w

ith
 

fu
lv

es
tra

nt
 w

ith
 a

 m
ed

ia
n 

ag
e 

of
 6

1 
ye

ar
s. 

50
 p

at
ie

nt
s (

83
.3

%
) h

ad
 v

is
ce

ra
l 

m
et

as
ta

si
s 

an
d 

10
 (1

6.
7%

) h
ad

 b
on

e 
on

ly
 d

is
ea

se
. P

at
ie

nt
s 

ha
d 

re
ce

iv
ed

 a
 

m
ed

ia
n 

of
 5

 (r
an

ge
 1

 to
 1

4)
 li

ne
s 

of
 tr

ea
tm

en
t b

ef
or

e 
pa

lb
oc

ic
lib

 in
iti

at
io

n,
 

in
cl

ud
in

g 
en

do
cr

in
e 

th
er

ap
y 

(m
ed

ia
n 

= 
3)

 a
nd

 c
he

m
ot

he
ra

py
 (m

ed
ia

n 
= 

2)
. 

O
f 

no
te

, 2
8 

pa
tie

nt
s 

(4
6.

7%
) 

ha
d 

re
ce

iv
ed

 f
ul

ve
st

ra
nt

 p
re

vi
ou

sl
y 

an
d 

al
l 

ha
d 

be
en

 p
re

tre
at

ed
 w

ith
 e

ve
ro

lim
us

. 
W

ith
 a

 m
ed

ia
n 

fo
llo

w
-u

p 
of

 1
0.

3 

m
on

th
s, 

m
ed

ia
n 

pr
og

re
ss

io
n 

fr
ee

 s
ur

vi
va

l (
PF

S)
 w

as
 5

.8
 m

on
th

s 
(9

5%
 C

I 

3.
9 

to
 7

.3
) a

nd
 m

ed
ia

n 
ov

er
al

l s
ur

vi
va

l w
as

 n
ot

 re
ac

he
d.

 P
FS

 w
as

 th
e 

sa
m

e 

ac
co

rd
in

g 
to

 th
e 

pr
es

en
ce

 o
f v

is
ce

ra
l m

et
as

ta
si

s 
or

 n
o 

(H
R

 =
 1

.4
6;

 9
5%

 C
I 

0.
57

 t
o 

3.
74

; 
P 

= 
0.

42
). 

In
te

re
st

in
gl

y,
 p

at
ie

nt
s 

tre
at

ed
 p

re
vi

ou
sl

y 
w

ith
 

fu
lv

es
tra

nt
 a

nd
 su

bs
eq

ue
nt

ly
 re

-c
ha

lle
ng

ed
 w

ith
 fu

lv
es

tra
nt

 a
nd

 p
al

bo
ci

cl
ib

 

ha
d 

a 
PF

S 
of

 6
.4

 m
on

th
s, 

w
hi

ch
 w

as
 s

im
ila

r t
o 

pa
tie

nt
s 

w
ho

 d
id

n’
t r

ec
ei

ve
 

fu
lv

es
tra

nt
 p

re
vi

ou
sl

y 
(H

R
 =

 1
.0

0;
 9

5%
 C

I 
0.

55
 to

 1
.8

3;
 P

 =
 1

.0
0)

. T
he

 

m
os

t 
co

m
m

on
 A

E 
w

er
e 

ne
ut

ro
pe

ni
a 

(n
 =

 5
6)

, 
an

em
ia

 (
n 

= 
39

) 
an

d 

th
ro

m
bo

cy
to

pe
ni

a 
(n

 =
 3

3)
. A

t t
he

 ti
m

e 
of

 th
is

 a
na

ly
si

s 
(A

pr
il 

20
17

), 
40

 

pa
tie

nt
s r

ec
ei

ve
d 

a 
fu

rth
er

 li
ne

 o
f t

re
at

m
en

t a
fte

r p
ro

gr
es

si
on

. 

Po
pu

la
tio

n 

C
ha

ra
ct

er
is

tic
s 

n 
 

 A
ge

 
  

  
M

ed
ia

n 
 

46
 y

 
  

R
an

ge
  

(2
4y

 –
 7

5y
) 

St
ag

e 
at

 in
iti

al
 d

ia
gn

os
is

 
  

  
Lo

ca
liz

ed
 

47
 (7

8.
3%

) 
  

M
et

as
ta

tic
 

13
 (2

1.
7%

) 
A

dj
uv

an
t e

nd
oc

rin
e 

th
er

ap
y 

  
  

Ye
s  

31
 (5

1.
7%

) 
  

M
ed

ia
n 

du
ra

tio
n 

(m
on

th
s)

 
49

.8
 (1

2 
- 1

08
) 

D
oc

um
en

te
d 

se
ns

iti
vi

ty
 to

 a
dj

uv
an

t e
nd

oc
rin

e 
th

er
ap

y 
(n

 =
 3

1)
  

  
Ye

s 
12

 (3
8.

7%
) 

  
N

o 
19

 (6
1.

3%
) 

  
  

Pr
io

r 
th

er
ap

ie
s f

or
 m

et
as

ta
tic

 d
is

ea
se

 
 N

um
be

r o
f p

rio
r l

in
es

 o
f t

he
ra

py
 fo

r m
et

as
ta

tic
 d

is
ea

se
  

  
M

ed
ia

n 
 

5 
(1

 - 
14

) 
Pr

io
r e

nd
oc

rin
e 

th
er

ap
y 

  
  

1 
or

 2
 

25
 (4

1.
7%

) 
  

≥3
 

35
 (5

8.
3%

) 
  

M
ed

ia
n 

 
3 

(1
 - 

7)
 

To
ta

l d
ur

at
io

n 
of

 e
nd

oc
rin

e 
th

er
ap

y 
(m

on
th

s)
 

  
  

M
ea

n 
45

.5
 

  
M

ed
ia

n 
 

32
.3

 (2
.7

 - 
19

3.
7)

 
Pr

ev
io

us
 F

ul
ve

st
ra

nt
  

  
  

Ye
s 

28
 (4

6.
7%

) 
  

N
o 

32
 (5

3.
3%

) 
D

ur
at

io
n 

of
 e

ve
ro

lim
us

 (m
on

th
s)

 
  

  
M

ed
ia

n 
 

7 
(1

.4
 - 

40
.7

) 
Pr

io
r c

he
m

ot
he

ra
py

  
  

  
0 

or
 1

 
28

 (4
6.

7%
) 

  
≥2

 
32

 (5
3.

3%
) 

  
M

ed
ia

n 
- n

o.
 (r

an
ge

) 
2 

(0
 - 

8)
 

  Pa
lb

oc
ic

lib
 tr

ea
tm

en
t 

 A
ge

 a
t i

ni
tia

tio
n 

of
 th

e 
tre

at
m

en
t 

  

  
M

ed
ia

n 
- y

r 
61

y 
  

R
an

ge
 - 

yr
 

(2
8y

-8
1y

) 
M

et
as

ta
tic

 si
te

s  
  

  
V

is
ce

ra
l 

50
 (8

3.
3%

) 
  

B
on

e 
on

ly
 

10
 (1

6.
7%

) 
LD

H
 (U

I/L
) a

t d
ay

 1
 - 

no
. (

%
)  

   
   

   
   

 (n
 =

 5
1)

 
  

  
<2

50
 

27
 (5

2.
9%

) 
  

≥2
50

 
24

 (4
7.

1%
) 

Ly
m

ph
oc

yt
es

 (G
/L

) a
t d

ay
 1

 - 
no

. (
%

)  
 (n

 =
 5

5)
 

  
  

<1
.2

 
29

 (5
2.

7%
) 

  
≥1

.2
 

 
26

 (4
7.

3%
) 

 

Ef
fic

ac
y 

of
 P

al
bo

ci
cl

ib
 

Im
pa

ct
 o

f f
ul

ve
st

ra
nt

 p
re

tre
at

m
en

t 

M
ed

ia
n 

5.
8 

m
on

th
s (

95
%

 C
I 3

.9
 to

 7
.3

)		

A
dv

er
se

 E
ve

nt
s a

cc
or

di
ng

 C
TC

A
E 

v.
4.

0 

E
ve

nt
 (n

, %
) 

A
ny

 G
ra

de
 

G
ra

de
 3

 
G

ra
de

 4
 

G
ra

de
 5

 

  A
ny

 a
dv

er
se

 e
ve

nt
 

59
 (9

8.
3%

) 
46

 (7
6.

7%
) 

13
 (2

1.
7%

) 
1 

(1
.7

%
) 

  N
eu

tro
pe

ni
a 

56
 (9

3.
3%

) 
34

 (5
6.

7%
) 

10
 (1

6.
7%

) 
0 

  F
eb

ril
 n

eu
tro

pe
ni

a 
2 

(3
.3

%
) 

0 
1 

(1
.7

%
) 

1 
(1

.7
%

) 
  A

ne
m

ia
 

39
 (6

5.
0%

) 
3 

(5
.0

%
) 

0 
0 

  T
hr

om
bo

pe
ni

a 
33

 (5
5.

0%
) 

5 
(8

.3
%

) 
2 

(3
.3

%
) 

0 
  F

at
ig

ue
 

10
 (1

6.
7%

) 
2 

(3
.3

%
) 

0 
0 

  A
lo

pe
ci

a 
3 

(5
.0

%
) 

0 
0 

0 
  N

au
se

a 
2 

(3
.3

%
) 

0 
0 

0 
  S

to
m

at
iti

s 
2 

(3
.3

%
) 

1 
(1

.7
%

) 
0 

0 
  G

as
tro

in
te

st
in

al
 b

le
ed

in
g 

1 
(1

.7
%

) 
1 

(1
.7

%
) 

0 
0 

  E
le

va
te

d 
tra

ns
am

in
as

es
 

1 
(1

.7
%

) 
0 

0 
0 

  S
ki

n 
(r

as
h)

 
1 

(1
.7

%
) 

0 
0 

0 
  R

en
al

 fa
ilu

re
 

1 
(1

.7
%

) 
0 

0 
0 

  V
er

tig
o 

 
1 

(1
.7

%
) 

 
0  

0  
0  

C
on

cl
us

io
n 

H
R

 =
 1

.0
0;

 9
5%

 C
I 0

.5
5 

to
 1

.8
3,

 P
 =

 1
.0

0	
	

Su
bg

ro
up

 a
na

ly
se

s 

In
 t

hi
s 

he
av

ily
 p

re
tre

at
ed

 p
op

ul
at

io
n,

 t
he

 a
ss

oc
ia

tio
n 

of
 f

ul
ve

st
ra

nt
 p

lu
s 

pa
lb

oc
ic

lib
 p

ro
vi

de
s 

an
 i

nt
er

es
tin

g 
m

ed
ia

n 
PF

S 
of

 5
.8

 m
on

th
s. 

Pa
tie

nt
s 

pr
ev

io
us

ly
 tr

ea
te

d 
w

ith
 f

ul
ve

st
ra

nt
 s

ee
m

 to
 d

er
iv

e 
th

e 
sa

m
e 

m
ag

ni
tu

de
 o

f 

be
ne

fit
 c

om
pa

re
d 

to
 fu

lv
es

tra
nt

 n
ai

ve
 p

at
ie

nt
s. 



 

31 

 
 
NOM : DE L’ESTANG DU RUSQUEC    PRENOM : Pauline 
 
 
Titre de Thèse :  
Efficacité et tolérance du Palbociclib dans le cancer du sein avancé présentant des 
récepteurs hormonaux positifs et prétraité par Everolimus : Analyse des données de 
l’Autorisation Temporaire d’Utilisation (ATU) à l’Institut de Cancérologie de l’Ouest 
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RESUME 
 
Introduction :  
Le palbociclib, inhibiteur de CDK4/6, est un nouveau standard de traitement, en 
combinaison avec l’hormonothérapie, dans le cancer du sein métastatique. Nous 
présentons les résultats d’efficacité et de tolérance en association avec le fulvestrant chez  
les patientes de l’Institut de Cancérologie de l’Ouest (ICO) pendant son Autorisation 
Temporaire d’Utilisation. 
Méthodes : 
Entre novembre 2015 et novembre 2016, toutes les patientes de l’ICO (Nantes et Angers) 
prétraitées par everolimus pour un cancer du sein avancé présentant des récepteurs 
hormonaux positifs, et ayant reçu au moins une dose de palbociclib plus fulvestrant et ont 
été prospectivement incluse dans cette cohorte. Les évènements indésirables ont été 
recueillis à chaque visite. 
Résultats :  
60 patientes ont été incluses dans cette analyse. L’âge médian était de 61 ans. 50 
patientes (83.3%) avaient des métastases viscérales et 10 (16.7%) avaient uniquement des 
métastases osseuses. Les patientes avaient précédemment reçu une médiane de 5 lignes 
thérapeutiques (1-14), dont 3 lignes d’hormonothérapie et 2 de chimiothérapie. 28 patientes 
(46.7%) avaient déjà reçu du fulvestrant pour leur maladie métastatique. Après un suivi 
médian de 10.3 mois, la survie sans progression était de 5.8 mois (IC 95% : 3.9-7.3) et la 
survie globale n’était pas atteinte. La survie était identique quelque soit la localisation des 
métastases (HR = 1.46; IC 95% : 0.57- 3.74; P = 0.42). Les patientes qui avaient déjà reçu 
du fulvestrant avaient une survie identique à celles qui ne l’avaient jamais reçu. (HR = 1.00; 
IC 95% : 0.55-1.83; P = 1.00). Les effets indésirables les plus fréquents étaient la 
neutropénie (n=56), l’anémie (n=39) et la thrombopénie (n=33). Au moment de cette 
analyse, 40 patientes avaient reçu une nouvelle ligne thérapeutique après progression sous 
palbociclib. 
Conclusion : 
Dans cette cohorte de patientes qui avaient reçu de nombreux traitements au préalable 
pour leur maladie métastatique, la survie sans progression était de 5.8 mois. Les patientes 
avaient un bénéfice identique du palbociclib, qu’elles aient déjà reçu ou non du fulvestrant. 
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