	 

	Clinical Study Report (CSR)



	A randomized, multicentre, open-label, phase II trial to evaluate the efficacy and safety of palbociclib in combination with fulvestrant or letrozole in patients with HER2 negative, ER+ metastatic breast cancer. (PARSIFAL)

	
	Document Type:
	Clinical Study Report

	Study Title:
	A randomized, multicentre, open-label, phase II trial to evaluate the efficacy and safety of palbociclib in combination with fulvestrant or letrozole in patients with HER2 negative, ER+ metastatic breast cancer. (PARSIFAL)

	Protocol Code:
	MedOPP067_PARSIFAL

	ClinicalTrials.gov#:
	NCT02491983

	Study Sponsor:
	Medica Scientia Innovation Research (MedSIR)

	
	Alicia García Sanz, Ph.D. (Scientific Director)
Torre Glòries. Av. Diagonal, 211 Planta 27. 08018 Barcelona (Spain)
alicia.garcia@medsir.org

	Principal Investigator:
	Antonio Llombart-Cussac, MD, PhD
Medical Oncologist. Chief of Oncology Department
Arnau de Vilanova Hospital, Valencia (Spain)

	Scientific Global Coordinator:
	Javier Cortés, MD, PhD
Medical Oncologist. Chief of Breast and Gynecological Cancer Unit
IOB Institute of Oncology, Quiron Salud Group, Madrid & Barcelona

	Source of Financing:
	Pfizer






DATE STUDY INITIATED:
	13/AUG/2015

DATE STUDY COMPLETED:
	31/JAN/2020
Issue/Report Date:	01/OCT/2020 
	

Compliance: The study described in this report was performed according to the principles of Good Clinical Practice (GCP).

Confidentiality Statement: The information in this document contains trade secrets and commercial information that are privileged or confidential and may not be disclosed unless such disclosure is required by applicable law or regulations. In any event, persons to whom the information is disclosed must be informed that the information is privileged or confidential and may not be further disclosed by them. These restrictions on disclosure will apply equally to all future information supplied to you which is indicated as privileged or confidential.
[image: ]


Abbreviated Clinical Study Report					                    Page 13 of 95

TABLE OF CONTENTS:
SYNOPSIS	6
ETHICS	11
INVESTIGATORS AND STUDY ADMINISTRATIVE STRUCTURE	12
1	INTRODUCTION	14
1.1	Overview	14
1.2	Purpose	15
1.3	Objectives	15
1.3.1	Primary objectives and related outcomes	15
1.3.2	Secondary objectives and related outcomes	15
1.4	Study design	16
1.5	Study population.	17
1.6	Treatments.	18
1.6.1	Study treatments allocation and supply.	18
1.6.2	Concomitant treatments	19
1.6.3	Prohibited therapies.	19
1.6.4	Treatment discontinuation	20
1.7	Assessments and study procedures	20
1.7.1	Safety assessments.	20
1.7.2	Efficacy assessments	21
1.7.3	Other protocol assessments: Evaluation of molecular biomarkers	22
1.8	End of Study	22
1.9	Data quality assurance	22
1.9.1	Study monitoring	22
1.9.2	Data base management and quality control	22
1.9.3	Quality assurance and auditing	23
1.10	Statistical Methods	23
1.10.1	Analysis populations	23
1.10.2	General methodology	23
1.10.3	Patient disposition	23
1.10.4	Demographics and other baseline characteristics	24
1.10.5	Duration and extent of exposure	24
1.10.6	Concomitant medications.	24
1.10.7	Efficacy analysis.	24
1.10.8	Translational sub-studies	25
1.10.9	Safety analyses	25
1.10.10	Handling of missing values/censoring/discontinuations	26
1.10.11	Sample size calculation	26
1.10.12	Interim analysis	27
1.11	Changes in the conduct of the study or planned analyses.	27
1.11.1	Protocol amendments.	27
1.11.2	Changes in planned analyses.	28
2	SUBJECT AND TREATMENT INFORMATION	30
2.1	Disposition of patients	30
2.2	Treatment discontinuation and protocol deviations	30
2.3	Definition of data sets	30
2.4	Patients baseline characteristics.	31
2.5	Drug delays, reductions and interruptions.	31
2.6	Treatment compliance.	31
2.7	Drug exposure.	31
2.8	Concomitant treatments.	31
3	EFFICACY RESULTS	33
3.1	Planned efficacy analyses	33
3.2	Primary efficacy results	33
3.2.1	Tumor response and clinical benefit	33
3.2.2	Overall survival (ITT population)	33
3.2.3	Pre-specified Subgroup Analyses	34
3.3	Drug intensity and correlation with response.	34
3.4	Efficacy summary and conclusions.	34
4	SAFETY RESULTS	36
4.1	Planned safety analyses.	36
4.2	Adverse events	36
4.2.1	Summary of adverse events	36
4.2.2	Adverse drug reactions.	36
4.2.3	Toxicity of adverse events.	36
4.2.4	Serious adverse events.	37
4.2.5	Treatment discontinuation due to adverse events.	37
4.2.6	Deaths and other serious adverse events.	38
4.2.7	Drug-induced liver toxicity.	38
4.2.8	Other adverse events of special interest	38
4.3	Clinical laboratory evaluation	39
4.4	Vital signs and physical findings	39
4.5	Physical examination	40
4.6	ECOG performance status	40
4.7	Electrocardiogram	40
4.8	Safety summary and conclusions.	40
5	DISCUSSION AND CONCLUSIONS	43
5.1	Discussion of efficacy.	43
5.2	Discussion of safety.	44
5.3	Overall conclusion.	45
6	TABLES	46

Table 1. Recruiting sites, principal investigators and IRBs involved in the PARSIFAL trial.	46
Table 2. Examples of CYP3A inhibitors/inducers.	49
Table 3. Schedule of assessments and study procedures.	50
Table 4. Methods of statistical analysis of study variables.	51
Table 5. PARSIFAL trial patient disposition.	52
Table 6. Summary of baseline characteristics (Intent-to-Treat population).	54
Table 7. Study drug exposure, dose reductions, delays, interruptions and treatment compliance in the safety population.	57
Table 8. List of concomitant medication used by > 10 patients (Safety population).	58
Table 9. Other Kaplan-Meier analysis and results of progression-free survival in the Intent-to-Treat population.	60
Table 10. Tumor best response according to RECIST version 1·1 (ITT population).	62
Table 11. Correlation of Relative Dose intensity versus Best Overall Response in the Intent-to-Treat population.	63
Table 12. Overview of Adverse Events and Treatment Emergent Adverse Events in the Safety population.	64
Table 13. Toxicity summary for TEAEs of any type reported for >5% of patients in any study group (Safety population).	65
Table 14. Toxicity summary for IMP-related TEAEs reported for >2% of patients in any study group (Safety population).	67
Table 15. Toxicity summary for CTCAE grade ≥ 3 TEAEs reported for >1% of patients in any study group (Safety population).	69
Table 16. Toxicity summary for IMP-related CTCAE grade ≥ 3 TEAEs reported for >1% of patients in any study group (Safety population).	70
Table 17. Toxicity summary for serious TEAEs reported for ≥ 3 of patients (Safety population).	71
Table 18. Toxicity summary for all serious and IMP-related (Safety population).	72
Table 19. Toxicity summary for all TEAEs leading to treatment discontinuation (Safety population).	73
Table 20. Toxicity summary for all TEAEs leading to permanent treatment discontinuation (Safety population).	75
Table 21. Baseline characteristics between patients with and without pulmonary embolism.	76
Table 22. Other TEAEs of special interests.	77
Table 23. IMP-related clinical laboratory TEAEs within MedDRA SOC Investigations.	78
7	FIGURES	79

Figure 1. PARSIFAL Study Design.	79
Figure 2. Patient flow diagram of the Parsifal trial.	80
Figure 3. Kaplan-Meier curve for investigator-assessed progression-free survival in the Intent-to-Treat population.	81
Figure 4. Forest Plot of Progression-free Survival according Investigator between arms by Baseline Characteristics (ITT population).	82
Figure 5. Kaplan-Meier curves for investigator-assessed progression-free survival in patients with non-visceral disease (A), with visceral disease (B), with recurrent metastases (C) and with de novo metastatic disease (D) in the Intent-to-Treat population.	83
Figure 6. Kaplan-Meier curve for Overall Survival in the Intent-to-Treat population.	84
Figure 7. Forest Plots of Overall Survival (A), Objective Response Rate (B), Clinical Benefit Rate (C) and Time To Response (D) according Investigator between arms by Baseline Characteristics (ITT population).	85
Figure 8. Kaplan-Meier curves for Overall Survival in patients without (A) and with (B) visceral disease, and with recurrent (C) and de novo (D) metastatic disease in the intention-to-treat population.	86
Figure 9. Correlation of Relative Dose Intensity versus Progression-free Survival (A) and Overall Survival (B) in the Intent-to Treat population.	87
Figure 10. Distribution of Adverse Events and Treatment Emergent Adverse Events by study group in the Safety population.	88
Figure 11. Overall distribution of TEAEs by MedDRA System Organ Class.	89
Figure 12. Distribution of most frequent (> 15%) TEAEs by study group.	90
Figure 13. Study follow-up and reasons for end of treatment in patients with pulmonary embolism.	91
8	REFERENCES	92

APPENDICES:
· Study Protocol, version 9 (dated: 12th December 2019).
· Statistical Analysis Plan, final version 2.0 (dated: 04th March 2020). 
· Study Final Analysis Statistical Report, version dated 04th September 2020.
[bookmark: _Toc46085704][bookmark: _Toc48334774][bookmark: _Toc350579965][bookmark: _Toc351358037][bookmark: _Toc351358627][bookmark: _Toc352037256][bookmark: _Toc352038892][bookmark: _Toc352039625][bookmark: _Toc352039724][bookmark: _Toc377434676][bookmark: _Toc377434840][bookmark: _Toc377434998][bookmark: _Toc377435136][bookmark: _Toc377438539][bookmark: _Toc392499769][bookmark: _Toc392500401]
OTHER DOCUMENTATION:
The following items are not appended to this report; however, depending on local requirements they are submitted separately or available upon request:
· Case Report Forms (CRF): CRFs for deaths, other serious adverse events, and withdrawals for adverse events. Other CRFs submitted.
· Narratives of serious adverse events and other significant adverse events. 
· Individual subject data listings.

Although recommended in the ICH guidelines, the following will be available upon request or do not apply to this study:

· Batch Numbers for Subjects Receiving More than One Batch of Study Drug.
· Audit Certificates.
· Inter-laboratory Standardization Methods and Quality Assurance Procedures.

MedOPP067							EudraCT#: 2014-004698-17


[bookmark: _Toc46085705][bookmark: _Toc48334775][bookmark: _Toc52468079]SYNOPSIS
	NAME OF SPONSOR/COMPANY:
Medica Scientia Innovation Research (MedSIR)
	(FOR NATIONAL AUTHORITY USE ONLY)

	IMP: Palbociclib (PD-0332991), Fulvestrant, Letrozole

	Protocol No.: MedOPP067
Title of Study: A randomized, multicentre, open-label, phase II trial to evaluate the efficacy and safety of palbociclib in combination with fulvestrant or letrozole in patients with HER2 negative, ER+ metastatic breast cancer. (PARSIFAL)

	Study Initiation/Completion Dates: 13/AUG/2015 to 31/JAN/2020
	Phase of development: Phase II

	Objectives and related endpoints: 
The primary objective of the PARSIFAL study was to compare the efficacy of the combination of palbociclib plus fulvestrant versus palbociclib plus letrozole in terms of progression-free survival (PFS) in patients with hormone-sensitive, estrogen receptor-positive (ER+), human epidermal growth factor receptor 2-negative (HER2-) locally advanced or metastatic breast cancer (mBC).

The primary endpoint of this study was PFS, which is defined as the time from randomization until objective tumor progression or death, as assessed by the investigator according to Response Evaluation Criteria in Solid Tumors (RECIST) v1.1[1].

The secondary objectives of PARSIFAL were:
· To compare the time to progression (TTP) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms.
· To compare the clinical response in terms of clinical benefit (CBR) and objective response (ORR) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms.
· To compare the duration of response (DoR) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms.
· To compare time to response (TTR) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms.
· To compare the overall survival (OS) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms. 
· To evaluate the safety and tolerability of palbociclib combined with either fulvestrant or letrozole.
· To correlate the safety profile of palbociclib combined with either fulvestrant or letrozole with baseline patient characteristics.
· To identify potential biomarkers to predict the benefit from palbociclib combined with fulvestrant or letrozole.
· To identify mechanisms of resistance to palbociclib combined with endocrine therapy. 

The efficacy secondary endpoints of this study were TTP, CBR, ORR, DoR, TTR as assessed by the investigator according to RECIST v1.1[1], and OS.
As secondary endpoints, patient safety and adverse events were assessed using the National Cancer Institute (NCI)-Common Terminology Criteria for Adverse Events CTCAE, version 4.0 (ref NCI-CTCAE). Grade 3 and 4 adverse events and serious adverse events were assessed to determine the safety and tolerability of the different drug combinations.
Methodology: 
This is an international, randomized, open-label trial, to compare the antitumor activity and safety of the combination of palbociclib plus fulvestrant versus palbociclib plus letrozole in women with endocrine-sensitive, ER+/HER2- locally advanced or mBC from 47 sites in 7 countries (Table 1).
Eligible women were 18 years or older with any menopausal status with histological confirmation of ER+/HER2- unresectable locally advanced not amenable to surgical resection or radiotherapy with curative intent or mBC. Patients must not have received systemic therapy for advanced disease and must have had measurable disease or non-measurable disease as defined by RECIST v1.1. Patients with bone-only blastic lesions were not eligible. Endocrine therapy in the neoadjuvant or adjuvant setting was permitted if the patient had a disease-free interval greater than 12 months from the completion of endocrine therapy. Eastern Cooperative Oncology Group (ECOG) performance status 0 to 2 and adequate organ function were also required.
Key exclusion criteria were visceral crisis and prior treatment with a CDK4/6 inhibitor. The rest of the eligibility criteria are listed in the study protocol (which is appended to this report).
After providing written informed consent, eligible patients were randomly assigned, in a 1:1 ratio to receive 125 mg of palbociclib per day, administered orally in 4-week cycles (3 weeks of treatment followed by 1 week off) in combination with either 500 mg of fulvestrant on days 1, 15, 29, and once monthly thereafter, administered intramuscularly; or 2.5 mg of letrozole per day, administered orally (continuous treatment). In addition, pre- or peri-menopausal women underwent ovarian suppression by receiving a gonadotropin-releasing hormone agonist. Treatment continued until disease progression, unacceptable toxicity, death, or patient withdrawal for any reason. Dose interruptions and reduction were allowed for palbociclib as defined by prespecified guidelines in the protocol but were not applicable for fulvestrant and letrozole per label. Patients were permitted to discontinue palbociclib and continue with endocrine therapy alone.
Estimated sample size was 486 patients (anticipated enrolment of 243 patients in each treatment arm). Patients were stratified by site of disease (visceral versus non-visceral) and by onset of metastatic disease (de novo versus recurrent).
Criteria for Evaluation:
Safety assessments included adverse event, vital signs, and laboratory tests. Vital signs were assessed on day 1 of every cycle. Laboratory tests were performed on days 1 and 14 of the first two cycles and on day 1 of subsequent cycles. NCI-CTCAE version 4.0 was used to grade toxicity at each cycle [2].
Response to treatment was based in investigator-assessed PFS according to RECIST v1.1 [1].  Tumor assessments were carried out by computed tomography or magnetic resonance imaging according to RECIST v1.1 at baseline and every 12 weeks thereafter. Bone scans were performed at baseline and every 24 weeks after randomization. Each assessment was performed according to the calendar regardless of any dosing delay to prevent the introduction of bias into the assessment of efficacy. Tumor assessment continued to be performed until disease progression, initiation of a new anticancer therapy, or withdrawal from the study, whichever came first. 
Blood samples at four time points (baseline, 2 weeks, and 12 weeks after treatment start and at time of disease progression) were collected for translational biomarker research. Additionally, patients must have given consent to provide tissue samples at baseline and at time of progression (only if feasible).
Safety results: 
Overall incidence of Treatment Emergent Adverse Events (TEAEs) was 99.4%, which was not unexpected considering the study population and the therapeutic indication in this trial. The nature and incidence of TEAEs were similar to those reported in earlier studies [23-26]. Neutropenia (405 of 483 patients; 83.9%) was the most frequently reported TEAE (Table 13) and pulmonary embolism was the most common serious TEAE (8 of the 483 patients; 1.7%; Table 17). Only 5 of 483 patients (1.0%) died due to non-IMP related TEAEs (3 patients in the palbociclib-fulvestrant arm and 2 patients in the control group). Overall 18 patients of the 483 (3.7%) discontinued treatment due to TEAEs, with no significant differences in the frequency between study groups (5.4% versus 2.1% in the experimental and control groups respectively). The most frequently reported TEAEs leading to study drug discontinuation were (by PT term) dyspnea, pulmonary embolism and neutropenia (2 of 483; 0.4% in all three cases; Table 19). The number of patients with IMP-related TEAEs was also similar between study groups: 225 of the 241 patients (93.4%) in the palbociclib-fulvestrant group and 230 of the 242 patients (95.0%) in the palbociclib-letrozole arm (Table 14).  The adverse events most commonly (≥20%) attributed to treatment with the study drugs were neutropenia (82.4%), asthenia (27.1%), leukopenia (21.7%), fatigue (21.7%) and alopecia (21.1%). In total, 324 of the 483 patients (67.1%) experienced a Grade 3, 4, or 5 adverse events, with comparable frequencies between interventional and control groups (66.0% versus 68.2% respectively; Table 15). Frequent (≥ 1%) grade ≥3 toxicities that were attributed to the study treatments included, but were not limited to, neutropenia (66.3%), leukopenia (6.4%), alanine transaminase (ALT)-increased (2.3%), lymphopenia (1.9%), anemia (1.7%), asthenia (1.7%), and aspartate aminotransferase (AST)-increased (1.7%) (Table 16). 
Overall, neutropenia was the most frequently reported event, with comparable rates in both treatment arms (82.2% and 85.5% in the experimental and control arms respectively). In the majority of patients, the neutropenia was severe (grade ≥3) and IMP-related (66.3%; 320 of the 483); however, overall only 3 patients of the 483 (0.6%) reported serious neutropenia events, all of which were related to the study drugs, but did not result in death. This suggests that, although very frequent, this adverse event was sufficiently controlled to allow continued treatment in most patients.
Although rare, pulmonary embolism is a previously described side effect of palbociclib-based regimens [3].The frequency of pulmonary embolism was higher in the palbociclib-fulvestrant arm (5.0%; 12 of the 241 patients) compared with the control arm (2.5%; 6 of the 242 patients), however only 2 of these events (0.8%), were considered related with the IMP (palbociclib-fulvestrant in both cases). 
Efficacy results:
All efficacy analyses were based on the Intent-to-Treat (ITT) population (486 patients in total, 243 in each treatment arm). Efficacy analyses were also conducted in the PP set, as a sensitivity test to assess general consistency of the findings (462 patients in total, 229 in the palbociclib-fulvestrant arm and 233 in the control group). 
The final efficacy analysis was performed after 256 PFS events, 131 (53.9%) in the palbociclib-fulvestrant arm and 125 (51.4%) in the palbociclib-letrozole arm. Overall the median follow-up of the ITT set was 30.5 months. The median investigator-assessed PFS was 27.9 months (95% confidence interval [CI] 24.2–33.1) in the palbociclib-fulvestrant arm versus 32.8 months (95% CI 25.8–35.9) in the palbociclib-letrozole arm (Hazard ratio [HR]= 1.13, 95% CI 0.89–1.45, p=0·321; Figure 3). The combination of palbociclib-fulvestrant did not show an improvement in PFS over palbociclib-letrozole among patients receiving initial systemic treatment for endocrine-sensitive, ER+/HER2- metastatic mBC. The non-inferiority margin (1.21) was included in the 95% CI, therefore PARSIFAL did not prove non-inferiority of palbociclib-fulvestrant over palbociclib-letrozole. 
OS data were immature at data cut-off, with an estimated 3-year OS of 79.4% (95% CI 73.1–84.4%) in the palbociclib-fulvestrant arm versus 77.1% (95% CI 70.2–82.5%) in the palbociclib-letrozole arm.  Kaplan-Meier curves in the intention-to-treat (ITT) set showed no significant differences in the OS between study groups (HR=1.00, 95% CI 0.68–1.48, p=0.986; Figure 5). The differences in the ORR achieved by the patients (either all or with measurable disease) were also statistically non-significant between groups (Table 10). Median DoR was 34 months (95% CI 23.3–not estimable) in the palbociclib-fulvestrant arm and 30.2 months (95% CI 26.7–not estimable) in the palbociclib-letrozole arm. PARSIFAL did not prove significant differences between palbociclib-fulvestrant and palbociclib-letrozole in terms of clinical benefit (70.8% [95% CI 64.6–76.4%] versus 69.1% [95% CI 62.9–74.9%] in the experimental and control arms respectively; p=0.692). Subgroup analyses of PFS according to stratification factors and other baseline characteristics did not demonstrate significant differences between both arms across all pre-specified subgroups (Figure 7).

Conclusion: 
This international, randomized, open-label trial did not show an improvement in PFS of palbociclib-fulvestrant over palbociclib-letrozole among patients receiving systemic first-line treatment for endocrine-sensitive, ER+/HER2- mBC. Overall, the safety profile observed in PARSIFAL was generally consistent with previous palbociclib-based studies, with reasonable drug tolerance, a predictable, and manageable safety profile, a relatively low rate of discontinuations due to adverse events and no drug-related deaths. Findings from the PARSIFAL study confirm non-steroidal aromatase inhibitors (NSAI) as the preferred palbociclib partner for an effective treatment in this patient population, placing fulvestrant-based therapy as the standard of care for patients who progress on initial endocrine therapy with NSAI and CDK4/6 inhibitors.

Date of the report: 01/OCT/2020
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	ABC
	Advanced Breast Cancer

	AE
	Adverse Event

	ALT
	Alanine aminotransferase

	ANC
	Absolute Neutrophil Count

	AST
	Aspartate aminotransferase

	CBR
	Clinical Benefit Rate

	CDK4/6
	Cyclin D kinase 4/6 

	CI
	Confidence Interval

	CNS
	Central Nervous System

	CR
	Complete (tumor) Response

	CRF
	Case Report Form

	CRO
	Contract Research Organization

	CT
	Computed Tomography scans

	DoCB
	Duration of Clinical Benefit

	DoR
	Duration Of Response

	ECG
	Electrocardiogram

	ECOG
	Eastern Cooperative Oncology Group

	EoS
	End of Study

	ER 
	Estrogen-Receptor

	ESR1
	Estrogen-Receptor 1

	FAS
	Full Analysis Set

	FDA
	Food and Drug Administration

	GCP
	Good Clinical Practice

	GGT
	Glutamyl aminotransferase

	HCG
	Human Chorionic Gonadotrophin

	HER2
	Human Epidermal growth factor Receptor 2

	HR
	Hazard ratio

	ICH
	International Conference on Harmonization

	IMP
	Investigational Medicinal Products (or Study Drugs)

	IQR
	InterQuartile Range

	ITT
	Intent-to-Treat (population/analysis)

	LHRH
	Luteinizing Hormone-Releasing Hormone

	MRI
	Magnetic Resonance Imaging

	NCCN
	National Comprehensive Cancer Network

	NCI-CTCAE
	National Cancer Institute Common Terminology for Adverse Events

	NSAI
	Non-Steroidal Aromatase Inhibitors

	ORR
	Objective Response Rate

	OS
	Overall Survival

	OR
	Odds Ratio

	PD
	Progressive Disease

	PET/CT 
	Positron emission tomography–computed tomography

	PFS
	Progression-Free Survival

	PIK3CA
	Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha

	PgR
	Progesterone Receptors

	PP
	Per-Protocol (population/analysis)

	PR
	Partial (tumor) response

	QTcF
	Corrected QT interval according to Fridericia’s formula

	RDI
	Relative Dose Intensity

	RECIST
	Response Evaluation Criteria In Solid Tumors

	SD
	Standard Deviation

	SOC
	System Organ Class (MedDRA)

	TdP
	Torsade de Pointes 

	TEAE
	Treatment Emergent Adverse Events (adverse events which began or worsened in severity after the first administration of study drugs)

	TTP
	The time To Progression

	TTR
	Time To Response

	ULN
	Upper Limit Normal

	WHO
	World Health Organization
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Independent Ethics Committee/Institutional Review Board
The study protocol and all amendments were reviewed by an Independent Ethics Committee or Institutional Review Board for each center/country, as listed in Table 1. 
[bookmark: _Toc48458071]Ethical conduct of the study
This study was conducted in accordance with the guidelines of the International Conference on Harmonization (ICH), the “Recommendations Guiding Physicians in Biomedical Research Involving Human Subjects” contained in the 1989 version of the Declaration of Helsinki. The study also complied with European Directive 2001/20/EC and any applicable local regulations. Known instances of nonconformance were documented and are not considered to have impacted the overall conclusions of this study.
Subject information and consent
Subjects provided their written consent to participate in the study after having been informed about the nature and purpose of the study, participation/termination conditions, and risks and benefits of treatment. Informed consent was obtained prior to screening. Known instances of nonconformance were documented and are not considered to have impacted the overall conclusions of this study.
Additional information on the ethical conduct of this study is contained in the Ethical Aspects section of the Study Protocol, which is appended to this report.
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Breast cancer (BC) is the most common tumor among women. In 2012, around 1.7 million new cases were diagnosed with breast cancer around the world. Approximately 232,340 new cases of invasive BC and 39,620 breast cancer deaths are expected to occur among US women in 2013 [4]. The ER+/HER2- population is the largest subgroup among postmenopausal women with metastatic disease representing approximately 65% of cases. Most of these women will receive palliative endocrine therapy as their first approach against the oncologic disease [5]. Several large randomized trials have compared the third-generation aromatase inhibitors (letrozole, anastrozole and exemestane) to tamoxifen for first-line treatment of metastatic breast cancer (mBC) [6–9]. Overall, these trials have showed that aromatase inhibitors have superior clinical efficacy when compared to tamoxifen and different toxicity profile. The addition of cyclin-dependent kinases 4 and 6 (CDK4/6) inhibitors to endocrine therapy, either in combination with non-steroidal aromatase inhibitors (NSAI) [10–15] as first-line regimen, or with fulvestrant following progression to NSAI [16–18], have proved in different phase 3 trials significant benefit in term of progression-free survival (PFS) and overall survival (OS) compared with endocrine therapy alone in patients with ER+/HER2- mBC. Based on these results, the combination of CDK4/6 inhibitors plus NSAI has become a standard first-line treatment for patients with this type of mBC.
Palbociclib (PD-0332991) is an oral and selective inhibitor of cyclin dependent kinases 4 and 6 (CDK4/6) [19]. The only known natural substrate for Cdk4/cyclin D1 is the retinoblastoma gene product (Rb). Palbociclib has shown to have no effect in Rb-negative tumor cells, therefore the phosphorylation status of Rb in treated tumors can serve as a biomarker for target modulation by palbociclib. CDK4/6 are involved in cell progression during phase G1 to phase S. Inhibition of both kinases has been shown to prevent the deactivation of retinoblastoma susceptibility gene protein and interfere with tumor cell progression. Data from preclinical studies [20] indicate that palbociclib inhibits thymidine incorporation into the DNA of a panel of Rb-positive human carcinomas (including BC) producing cytoreductive as well as a cytostatic effects on tumor cells. The primary toxicities observed in preclinical studies involved the hematolymphopoietic tissues and male reproductive organs, and the potential for QT prolongation and developmental toxicity. At least 15 studies have evaluated the clinical safety, efficacy, pharmacodynamics and pharmacokinetics of palbociclib (as single agent or in combination) in solid tumors, multiple myeloma, lymphomas and breast cancer [21,22], and is currently being evaluated in several ongoing trials. Palbociclib clinical development includes one phase II trial and two-phase III trials evaluating palbociclib in combination with endocrine therapies in post-menopausal patients with ER+/HER2- locally advanced or mBC. In the phase II PALOMA-1 trial [23,24], 165 women receiving palbociclib + letrozole obtained a doubled median of PFS when compared with women in the control arm (20.2 months vs. 10.2 months; HR = 0.488, 95%CI: 0.319 – 0.748, p=0.0004) and a trend toward increase OS (37.5 months vs. 33.3 months; HR = 0.813, 95% CI 0.492 – 1.345). The PFS results indicated a 51% reduction in the risk of disease progression with the addition of palbociclib. The PALOMA-2 study is a placebo controlled phase III trial that evaluates palbociclib in combination with letrozole versus letrozole plus placebo as first-line treatment for post-menopausal patients with ER+/HER2- locally advanced or mBC patients [25]. Recent results showed that the trial met its primary end-point: median PFS in women treated with the combination resulted in an improvement of 10 months in terms of PFS: 24.8 versus 14.5 months in the control arm (HR=0.59; p <0.00001) [10]. In the PALOMA-3 study, the combination of palbociclib and fulvestrant was associated with significant improvements in PFS compared with fulvestrant plus placebo in patients with metastatic breast cancer with disease relapse or progression after previous endocrine therapy for advanced disease. Median PFS was 9.5 months (95% CI 9.2-11.0) in the fulvestrant plus palbociclib group and 4.6 months (3.5-5.6) in the control arm (fulvestrant monotherapy) (HR=0.46, 95%CI 0.36-0.59, p<0.0001) [26]. According with the toxicity data observed in these studies, palbociclib was generally well-tolerated with typical myelotoxic adverse events that were generally manageable, predictable, reversible and dose dependent. The most common adverse events in the palbociclib arm were neutropenia, leukopenia, fatigue and anemia. Grade 3-4 adverse events, most commonly occurring in the palbociclib group, were neutropenia and leukopenia. 
The selective estrogen-receptor (ER) down-regulator fulvestrant is the most effective single-agent endocrine therapy for patients who progress on initial endocrine therapy with NSAI and therefore, it has been widely used for the treatment of endocrine-pretreated, ER+/HER2- metastatic breast cancer patients [27]. Fulvestrant is a novel ER antagonist that, unlike tamoxifen, is devoid of any agonist activity. After binding to the ER, fulvestrant induces a rapid degradation and loss of the ER and progesterone receptors (PgR) [28,29]. As a result, there is less chance of the estrogen receptor being activated by alternative pathways that are believed to cause resistance [30]. FIRST, the phase II study that compared fulvestrant at optimal doses (fulvestrant high dose or fulvestrant HD) to anastrozole as front line therapy for ER+ mBC, provided robust data in favor of fulvestrant in terms of PFS (23.4 vs. 13.1 months, HR=0.66; 95% CI 0.47 – 0.92; p= 0.01) [31]. Subsequently, the phase III FALCON trial compared fulvestrant with anastrozole in postmenopausal patients with ER+/HER2- mBC who had not had any previous exposure to endocrine therapy [32]. Fulvestrant resulted in a significant PFS benefit (median, 16·6 vs 13·8 months; HR=0.80, 95% CI 0.64–0.99, p=0.0486) [33]. A predefined subgroup analysis of this study demonstrated that patients with non-visceral disease may derive more benefit with fulvestrant compared with patients with visceral disease [32]. More recently, the phase III MONALEESA-3 trial evaluated the combination of fulvestrant and ribociclib in the first- and second-line settings of patients with ER+/HER2- mBC [16,34]. The addition of ribociclib led to significant improvements in both PFS (median, 20.6 vs 12.8 months; HR=0.59, 95% CI 0.49–0.71) and OS (median, not reached vs 40 months; HR=0.72, 95% CI 0.57–0.92; p=0.0045) regardless of line of therapy.
Findings from previously reported FALCON and MONALEESA-3 studies raised the question about the best endocrine partner for CDK4/6 inhibitors as first-line therapy. An indirect comparison between data available for palbociclib (PALOMA-1 and PALOMA-2) and fulvestrant (FIRST and FALCON) identifies favorable hazard ratios for letrozole-palbociclib and fulvestrant compared with standard aromatase inhibitors as front line endocrine therapy for ER-positive locally advanced or mBC. Such observations prompted the design of this international, randomized, open-label trial assessing efficacy and tolerability of palbociclib with either fulvestrant or letrozole as initial therapy in women with endocrine-sensitive, ER+/HER2- metastatic breast cancer.
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PARSIFAL is an open-label, randomized, controlled, multicenter phase II study with the aim of assessing the efficacy and safety of the combination palbociclib plus fulvestrant versus palbociclib plus letrozole in terms of PFS in women with endocrine-sensitive, ER+/HER2- advanced BC.
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	Primary objective
	Endpoint of primary objective

	To compare the efficacy of the combination of palbociclib plus fulvestrant versus palbociclib plus letrozole in terms of progression-free survival (PFS) in patients with hormone-sensitive, estrogen receptor-positive (ER+), human epidermal growth factor receptor 2-negative (HER2-) locally advanced or metastatic breast cancer (mBC).


	PFS, defined as the time from randomization until objective tumor progression or death, as assessed by the investigator according to Response Evaluation Criteria in Solid Tumors (RECIST) v1.1[1].







[bookmark: _Toc52468087]Secondary objectives and related outcomes
	Secondary objectives
	Endpoint of secondary objectives

	To compare the time to progression (TTP) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms.
	TTP, defined as the time from randomization to disease progression, as assessed by the investigator according to RECIST v1.1 [1].

	To compare the clinical response, in terms of clinical benefit rate (CBR) and overall response rate (ORR) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms. 

	ORR defined as the proportion of patients with best overall response of confirmed CR or PR based on local investigator’s assessment according to RECIST v1.1 [1]. 
CBR defined as the percentage of patients who experience a CR, PR or stable disease (for at least 24 weeks) based on local investigator’s assessment according to RECIST v1.1 [1].

	To compare the duration of response (DoR) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms.

	DoR, defined as the time from documentation of tumor response, either complete response (CR) or partial response (PR) to disease progression.

	To compare time to response (TTR) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms.

	TTR, defined as the time from randomization to the first overall tumor response (tumor shrinkage of ≥30%) observed for patients who achieved a CR or PR.

	To compare the overall survival (OS) of patients randomized in the palbociclib plus fulvestrant and palbociclib plus letrozole arms. 

	OS, defined as the time from randomization until death from any cause.

	To evaluate the safety and tolerability of palbociclib combined with either fulvestrant or letrozole.

	Patient safety and adverse events will be assessed using the National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE), version 4 [2]. 

	To correlate the safety profile of palbociclib combined with either fulvestrant or letrozole with baseline patient characteristics.

	Baseline medical history and demographic data (clinically significant diseases, surgeries, cancer history, smoking history, use of alcohol and drugs of abuse, medications used within 21 days prior to enrollment, age, sex, and self-reported race/ethnicity).

	To identify potential biomarkers to predict the benefit from palbociclib combined with fulvestrant or letrozole.

	Pattern of expression of ESR1 mutations and other CDK4/6 related biomarkers (i.e. Rb, Akt, PIK3, p53 CA cyclin D1, cyclin A2, E2F1...) in liquid biopsies and tissue samples.

	To identify mechanisms of resistance to palbociclib combined with endocrine therapy. 

	Proteomics analysis to evaluate differential pattern of protein expression from tissue samples.
Exome and RNA sequencing will be performed in selected samples
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[bookmark: _Toc349040004][bookmark: _Toc349040195][bookmark: _Toc349040661][bookmark: _Toc350240038][bookmark: _Toc350241347][bookmark: _Toc350241422][bookmark: _Toc350579971][bookmark: _Toc350583782][bookmark: _Toc350583901][bookmark: _Toc351358043][bookmark: _Toc351358633][bookmark: _Toc352037262][bookmark: _Toc352038898][bookmark: _Toc352039631][bookmark: _Toc352039730][bookmark: _Toc377434680][bookmark: _Toc377434846][bookmark: _Toc377435004][bookmark: _Toc377435142][bookmark: _Toc377438545][bookmark: _Toc392499775][bookmark: _Toc392500407][bookmark: _Ref133295243][bookmark: _Toc46085713]In this phase II, international, randomized, open-label study, patients with ER+/HER2- metastatic breast cancer with no prior therapy in the advanced setting and endocrine-sensitive criteria were recruited from 47 centers in seven countries (Table 1). Patients were randomly assigned (1:1 ratio) to receive either palbociclib with either fulvestrant or letrozole (Figure 1). Randomization was stratified according to type of disease presentation (de novo vs recurrent) and the presence of visceral involvement (yes vs no). The main objective of this trial was to evaluate the efficacy of the combination of palbociclib plus fulvestrant versus palbociclib plus letrozole in terms of investigator-assessed progression-free survival (PFS), determined by Response Evaluation Criteria in Solid Tumors version (RECIST) version 1.1. This trial is registered with ClinicalTrials.gov, number (NCT02491983).
[bookmark: _Toc52468089]Study population.
The study was open to women who met the following selection criteria:

Inclusion criteria: 
1. Postmenopausal women, as defined by any of the following criteria:
· Age 60 or over
· Age 45 to 59 years and meets ≥ 1 of the following criteria:
· Amenorrhea for ≥ 24 months 
· Amenorrhea for < 24 months and follicle-stimulating hormone within the postmenopausal range (including patients with hysterectomy, prior hormone replacement therapy, or chemotherapy-induced amenorrhea)
· Over 18 years of age and bilateral oophorectomy
OR
Premenopausal women provided they are being treated with Luteinizing Hormone-Releasing Hormone analogues (LHRH) for at least 28 days prior to study entry
2. Eastern Cooperative Oncology Group (ECOG) score lower or equal to 2
3. Histologically confirmed recurrent ER+ (estrogen and/or progesterone) HER2- locally advanced or mBC[footnoteRef:2]  [2:  Breast cancer that have at least 1% of cells staging positive for ER should be considered ER-positive according to NCCN and ASCO guidelines.] 

4. Patients should not be candidates for a local treatment with a radical intention. 
5. No prior hormonal or chemotherapy line in the metastatic setting.
6. Patient must have measurable (according to RECIST 1.1) or non-measurable disease with these exceptions: patients with only blastic bone lesions are not eligible; patients with only pleural, peritoneal or cardiac effusion, or meningeal carcinomatosis are not eligible. 
7. Life expectancy greater or equal to 12 weeks.
8. Adequate organ function: (a) Hematological: White blood cell (WBC) count >3.0 x 109/L, absolute neutrophil count (ANC) >1.5 x 109/L, platelet count >75.0 x109/L, and hemoglobin >10.0 g/dL (>6.2 mmol/L); (b) Hepatic: bilirubin < 1.5 times the upper limit of normal (x ULN); alkaline phosphatase (ALP), aspartate transaminase (AST), and alanine transaminase (ALT) <2.5 times ULN. Patients with ALP ≥2.5 times ULN are eligible if ALP abnormalities are unequivocally related to bone lesions (radiological assessments performed within 4 weeks prior to randomization demonstrated bone metastatic disease); (c) and renal: serum creatinine < 1.5 x ULN.
9. Exhibit patient compliance and geographic proximity that allow for adequate follow-up.
10. Patient has been informed about the nature of study, and has agreed to participate in the study, and signed the informed consent form prior to participation in any study-related activities.
11. No other malignancies within the past five years except adequate treated basal cell or squamous cell skin cancer or carcinoma in situ of the cervix
12. Resolution of all acute toxic effects of prior anti-cancer therapy or surgical procedures to NCI-CTCAE version 4.0 [2] Grade 1 (except alopecia or other toxicities not considered a safety risk for the patient at investigator's discretion).
13. Patient has been informed about the translational sub-study and has agreed to participate in the collection of blood and tumor tissue samples by signing the informed consent form.

Exclusion criteria: 
1. ER or HER2 unknown disease.
2. HER2+ disease based on local laboratory results (performed by immunohistochemistry/FISH). 
3. Locally advanced BC candidate for a radical treatment.
4. Prior endocrine therapy in the metastatic setting is not allowed. (Neo)/Adjuvant endocrine therapy is allowed only if the disease-free interval between the end of endocrine therapy and the appearance of metastases in higher than 12 months.
5. Patients with rapidly progressive visceral disease or visceral crisis.
6. Have had a major surgery (defined as requiring general anesthesia) or significant traumatic injury within 4 weeks of start of study drug, patients who have not recovered from the side effects of any major surgery or patients that may require major surgery during the course of the study
7. Patients with an active, bleeding diathesis.
8. Serious concomitant systemic disorder incompatible with the study (at the discretion of investigator). E.g. active infection including HIV, or cardiac disease, previous history of bleeding diathesis, or anti-coagulation treatment (the use of low molecular weight heparin is allowed as soon as it is used as prophylaxis intention).
9. Are unable to swallow tablets.
10. History of malabsorption syndrome or other condition that would interfere with enteral absorption.
11. Chronic daily treatment with corticosteroids with a dose of ≥ 10mg/day methylprednisolone or equivalent (excluding inhaled steroids). 
12. Known active uncontrolled or symptomatic Central Nervous System (CNS) metastases, carcinomatous meningitis, or leptomeningeal disease as indicated by clinical symptoms, cerebral oedema, and/or progressive growth. Patients with a history of CNS metastases or cord compression are eligible if they have been definitively treated with local therapy (e.g., radiotherapy, stereotactic surgery) and are clinically stable, off anticonvulsants and steroids for at least 4 weeks before randomization.
13. Known hypersensitivity to letrozole, fulvestrant or any of their excipients, or to any PD-0332991 excipients.
14. Corrected QT interval according to Fridericia’s formula (QTcF) >480 msec on basal assessments, personal history of long or short QT syndrome, Brugada syndrome or known history of QTc prolongation, or Torsade de Pointes (TdP).
15. Uncontrolled electrolyte disorders that can compound the effects of a QTc-prolonging drug (e.g., hypocalcemia, hypokalemia, hypomagnesemia).

The study had a sample size of at least 486 eligible patients. Each patient was uniquely identified in the study by a combination of his/her center number and a 5-digit patient number used to register all data on the case report forms (CRFs). 


[bookmark: _Toc52468090]Treatments.
[bookmark: _Toc52468091]Study treatments allocation and supply.
After signing the informed consent form, eligible patients were randomized (1:1) to one of two therapy regimens:
· Patients in Arm A received fulvestrant 500 mg/5mL i.m. injection administered on days 1 and 14, of a 28-day cycle on cycle one and one monthly thereafter. Palbociclib 125 mg total dose was taken orally once daily beginning on day 1 of fulvestrant and continuing throughout day 21 of every 28-day cycle.
· Patients in Arm B received letrozole 2.5 mg orally once daily beginning on day 1 and continuing through day 28 of a 28-day cycle. Palbociclib 125 mg capsules were taken orally once daily beginning on day 1 of letrozole and continuing throughout day 21 of every 28-day cycle.
Patients were stratified by site of disease (visceral vs. non-visceral[footnoteRef:3]), and by the onset of metastatic disease diagnose (de novo metastatic versus non de novo patients). [3:  Visceral: refers to any lung (including pleura) and/or liver involvement. Non-visceral: refers to absence of lung (including pleura) and/or liver involvement.
] 

Patients continued to receive their assigned treatment until objective disease progression, symptomatic deterioration, unacceptable toxicity, death, or withdrawal of consent, whichever occurred first. Dose delays and dose reductions were allowed as outlined in the appended Study Protocol.
Palbociclib (PD-0332991) was supplied as capsules containing 75 mg, 100 mg, or 125 mg for self-medication. Fulvestrant was supplied as two pre-filled syringe (5 ml) that contained each one 250 mg fulvestrant to be administered at the investigational center/hospital. Commercially available letrozole 2.5 mg film-coated tablets was used in the study. At the beginning of each cycle patients were required to return all bottles of palbociclib and all packages of letrozole as well as the completed patient diary for drug accountability. Fulvestrant drug accountability was required to the investigational site staff. 
[bookmark: _Toc52468092]Concomitant treatments
Clinical teams were instructed to register any new medications the patient received after the start of the study, that isbetween the 21 days preceding first treatment and day 28 after last administration of the investigational medicinal product (IMP). Afterwards, only information about further anti-cancer therapies received by the patient once she goes off study was collected.
The following nonexclusive list of medications and supportive therapies was permitted during the study: 
· Although not required per-protocol, any pre-medication is allowed at the investigator’s discretion.
· Erythropoiesis stimulating agents (ESAs) (such as Procrit®, Aranesp®, Epogen®) may be used for supportive care according to recommendations of National Comprehensive Cancer Network (NCCN) guidelines. 
· Granulocyte-colony stimulating factors should not be used prophylactically but they may be used in treatment-emergent neutropenia in accordance NCCN guidelines.
· Palliative radiotherapy may be permitted to treat pre-existing painful bone metastases or to treat brain metastases. 
· Bisphosphonates or denosumab is permitted for the control of bone pain, prevention and/or treatment of bone metastases, and treatment of osteoporosis.
· Other medications considered necessary for the patient’s safety and wellbeing may be given at the discretion of the investigator. 
[bookmark: _Toc52468093]Prohibited therapies.
The following medications and supportive therapies and procedures were prohibited during the study: 
· Any therapies intended for the treatment of cancer, other than palbociclib, fulvestrant or letrozole (E.g. cytotoxic chemotherapy, immunotherapy, hormonal therapy, and biologic or targeted agents are prohibited).
· Strong CYP3A inhibitors or inducers should be avoided, as palbociclib is primarily metabolized by these enzymes (Table 2). 
· Radiotherapy for unequivocal disease progression is not permitted while on study treatment, with the exception of new central nervous system (CNS) metastases or isolated progression of previously treated CNS lesions. 
· Drugs known to cause QT interval prolongation are also prohibited during the active treatment phase.
Treatment with chronic immunosuppressive therapies, including systemic corticosteroids (daily dose < 10 mg of methylprednisolone equivalent, given for physiological replacement, anti-emetic, allergic reactions or asthma) or herbal medicine were not prohibited but were generally not recommended during the treatment phase. 
[bookmark: _Toc52468094]Treatment discontinuation
Patients were informed that they had the right to discontinue from the study drug at any time for any reason, without prejudice to their medical care. The investigator also had the right to discontinue patients from treatment and withdraw them from the study for any of the following reasons: 
· Radiologically confirmed and documented unequivocal disease progression, with the exception of new CNS metastases or isolated progression of previously treated CNS lesions. Patients who had disease control outside of the CNS but who developed CNS radiation-treatable metastases were allowed to continue treatment until they either experienced systemic progression and/or further progression in the CNS that could not be treated with additional radiation.
· Adverse event(s) that according to the protocol or in the judgment of the investigator may cause severe or permanent harm or which rule out continuation of study drug. Detailed criteria for discontinuation due to toxicities are detailed in the Study Protocol, appended to this report. 
· General or specific changes in the patient’s condition which render the patient unacceptable for further treatment in the judgment of the investigator.
· Serious non-compliance with the study protocol.
· Death.
· Patient withdraws consent or lost to follow-up.
· The study site or the sponsor decides to close the study.
The reason(s) for a patient’s discontinuation were to be recorded on the CRFs. Patients who withdrew from the study were not replaced. Patients discontinuing the study drug were followed-up as per standard clinical practice up to end of study (EoS) or up to study termination (whichever occurred first). 
All patients who had not progressed and were still in receipt of study treatment at the EoS, at the discretion of the investigator, could continue study treatment. 
[bookmark: _Toc52468095]Assessments and study procedures 
Table 3 summarizes the frequency and timing of study-related procedures and study drug administration. Prior to engaging in any study-related procedure, each patient signed and dated an informed consent form. All screening evaluations had to be completed and reviewed to confirm that patients met all eligibility criteria before study start. 
Visits were based on scheduled 28-day cycles (if no treatment delay due to toxicity occurred). All visits and assessments had to occur within ± 3 business days from the scheduled date, unless otherwise noted. Any assessment scheduled on the day of study treatment administration had to be performed prior to dose administration.
[bookmark: _Toc52468096]Safety assessments.
The first safety follow-up visit for the study treatment was scheduled for all patients 28 days (+/- 7 days) after the last dose of any IMP.
All patients were closely monitored for safety and tolerability during study treatment and at the follow up period. The following were assessed to evaluate safety and tolerability: 
(a) Adverse Events 
Adverse events were reported by the patient from the performance of the first study-related procedure, during the treatment period, and until the end-of-treatment visit (28±7 days after last dose). Adverse events were also based on abnormal findings on physical/neurological examinations, vital signs, laboratory tests, or other tests performed on the patient. 
All ≥ grade 2 adverse events were followed up until improvement to baseline levels, grade 1 or complete recovery, the patient withdraws consent, patient’s death or lost to follow-up.
At the time of study set-up, the adverse events of special interest in relation to study drug therapy were as listed below: 
· Suspected transmission of an infectious agent by a medication, whereby any organism, virus or infectious particle pathogenic or non-pathogenic, is considered an infectious agent. 
· Potential drug-induced liver injury as assessed by laboratory criteria for Hy’s law: AST or ALT elevations > 3 x ULN; Concurrent elevation of total bilirubin >2 × ULN (or clinical jaundice if total bilirubin measures are not available), except in patients with documented Gilbert’s syndrome. 
(b) Safety Laboratory Tests
Local prospective endocrine receptors and HER2 status, hematology and biochemistry tests were performed at screening to assess eligibility. Local hematology and serum chemistry test were performed before treatment administration on day 1 of each cycle and at the end-of-treatment visit. The following values were included:
· Hematology tests: hemoglobin, hematocrit, red blood cell count, platelet count, and white blood cell count with differential count (neutrophils, lymphocytes, monocytes, eosinophils, basophils).
· Serum chemistry tests: sodium, potassium, calcium, chloride, magnesium, uric acid, total protein, alkaline phosphatase, AST, ALT, GGT, lactate dehydrogenase, total bilirubin, blood glucose and creatinine. 
(c) Electrocardiograms (ECG)
A 12-lead ECG was obtained at baseline and thereafter every 3 cycles starting on cycle 3 up to the end-of-treatment visit. The QT interval corrected as per Fridericia’s formula had to be recorded (QTcF). Detailed QTc prolongation management are outlined in the appended Study Protocol. 
(d) Vital Signs 
Vital signs (measurements of height at screening, weight, respiratory rate, heart rate, blood pressure, and temperature) were measured and any clinically relevant changes recorded as adverse events if appropriate during the screening period, prior to each study drug dosing, and at the end of treatment visit. 
(e) Physical Examination 
A complete physical examination, including the evaluation of head (eye, ear, nose, and throat); cardiovascular; dermatological; musculoskeletal; respiratory; gastrointestinal; and neurological systems was performed at screening, during day 1 of each cycle (prior to dosing) and at the end-of-treatment visit. Changes from baseline abnormalities were recorded at each subsequent physical examination and reported as adverse events if appropriate in the study CRF. 
As part of tumor assessment, physical examinations also included the evaluation of the presence and degree of enlarged lymph nodes, hepatomegaly, and splenomegaly. Limited physical examinations were symptom-directed.
(f) ECOG Performance Status
ECOG performance status was measured (preferably by the same person throughout the study) [35]. 
[bookmark: _Toc52468097]Efficacy assessments
Initial tumor response assessment was performed at the end of cycle 3. Thereafter, all patients were followed up for efficacy every 12 weeks (±7 days) during the study period until confirmed disease progression, study treatment discontinuation or discontinuation of patient from overall study participation (e.g., death, consent withdrawal, lost to follow-up), whichever occurred first. After discontinuation of study treatment, post-treatment follow-up was collected every 6 months (±7 days), including collection of anticancer drug therapy, survival status and tumor assessment (if discontinuation happened for any reason other than progression). 
Response assessments were performed by the investigator, based on physical examinations, CT or MRI scans (thorax, abdomen, pelvis and brain[footnoteRef:4]), and bone scans[footnoteRef:5] using RECIST v. 1.1 [1]. If a PET/CT scanner was used specific quality requirements had to be met. The same radiographic procedure used at screening had to be used throughout the study. [4:  CT or MRI of the brain must be obtained at screening or follow up only for those patients with clinical suspicion of central involvement. 
]  [5:  Bone scan are performed at baseline and only if bone involvement is identified, bone scans should be repeated every 24 weeks ( 7 days). If bone lesions meet RECIST criteria to be followed by CT or MRI scans, bone lesion can also be followed-up as part of the 12-week periodical tumor assessments. If no bone involvement is identified at baseline, it is no necessary to repeat the bone scan unless clinically or biochemically suspected bone progression. 
] 

Measurable and no-measurable disease had to be documented at screening and re-assessed at each subsequent tumor evaluation for all known and/or suspected sites of disease. At the investigator’s discretion, radiologic assessments could also be obtained at any time when clinically indicated or if progressive disease was suspected.
[bookmark: _Toc52468098]Other protocol assessments: Evaluation of molecular biomarkers 
Blood samples were collected from all patients at baseline, after 2 and 12 weeks of treatment start, and at time of progression. Additionally, patients had to consent to provide tumor samples from metastatic tissue at baseline and at time of progression. Details on the evaluation of molecular biomarkers are included in the appended Study protocol. 
[bookmark: _Toc52468099][bookmark: _Toc46085714]End of Study
Unless premature termination of the study, the end of study (EoS) was planned to occur when trial efficacy decision criteria were met (final analysis was expected with 254 PFS events and 486 patients included). This was planned to be the last data collection point (end of follow up), either a clinic visits or a laboratory sample.
[bookmark: _Toc52468100]Data quality assurance
[bookmark: _Toc52468101]Study monitoring
Prior to the initiation of the protocol at a given study center, a study visit was conducted to verify the qualifications of the investigator and center facilities, and to inform the investigator of his/her responsibilities and procedures for adequate study conduct.
Study progress was monitored by MedSIR or its representative (e.g., a CRO) as frequently as necessary to ensure that the rights and well-being of human subjects were protected; the reported trial data were accurate, complete, and verifiable from the source documents; and the conduct of the trial was in compliance with the current approved protocol/amendment(s), GCP, and applicable regulatory requirements.
Data recorded on the CRFs was verified by checking the entries against source documents in order to ensure data completeness and accuracy as required by study protocol. The revision of medical records was performed in a manner to ensure that patient confidentiality was maintained. Instances of missing, uninterpretable, or inconsistent data were discussed with the investigator for resolution.

[bookmark: _Toc52468102]Data base management and quality control
MedSIR staff reviewed the data entered into the CRFs for completeness and accuracy and instructed the site personnel to make any required corrections or additions. Queries were sent to the investigational site using an electronic data query. Designated investigator site staff were required to respond to each query and confirm or correct the data.
Concomitant medications entered into the database were coded using the World Health Organization (WHO) Drug Reference List, which employs the Anatomical Therapeutic Chemical classification system. Adverse events were coded using Medical Dictionary for Regulatory Activities (MedDRA) version 20.0 terminology.
[bookmark: _Toc52468103]Quality assurance and auditing
Two Health Authority inspections were conducted during the study in Medizinisches Versorgungszentrum des Städtischen Klinikum (Germany) and A.S.L. Brindisi P.O. Senatore Antonio Perrino (Italy). 
[bookmark: _Ref140998721][bookmark: _Toc46085715][bookmark: _Toc52468104][bookmark: _Toc349040009][bookmark: _Toc349040200][bookmark: _Toc349040666][bookmark: _Toc350240043][bookmark: _Toc350241352][bookmark: _Toc350241427][bookmark: _Toc350579976][bookmark: _Toc350583787][bookmark: _Toc350583906][bookmark: _Toc351358048][bookmark: _Toc351358638][bookmark: _Toc352037267][bookmark: _Toc352038903][bookmark: _Toc352039636][bookmark: _Toc352039735][bookmark: _Toc377434685][bookmark: _Toc377434851][bookmark: _Toc377435009][bookmark: _Toc377435147][bookmark: _Toc377438550][bookmark: _Toc392499780][bookmark: _Toc392500412]Statistical Methods
[bookmark: _Toc64862406]This section describes the statistical analyses that were planned as per the protocol and statistical analysis plan (SAP). A tabular summary of the methods of statistical analysis of study variables is presented in Table 4. 
[bookmark: _Toc52468105]Analysis populations
Patients were classified into one of the following populations: Screening Population, Safety Population (SP), Intent-To-Treat (ITT) Population and Per Protocol (PP) and exploratory evaluable Population. 
Screening population: All patients who were present at the screening visit were included in the screening population.
Safety population: All randomized patients who received at least one dose of study treatment were included in the safety analysis set, except for patients who received one drug exposure but were immediately lost to follow-up. All safety analyses were based upon the Safety population.
Intent-To-Treat population: All randomized patients were included in the Intent-to-Treat (ITT) population. Patients were analyzed in the arm to which they were randomly assigned, regardless of their adherence with the entry criteria, regardless of the treatment they received, and regardless of subsequent withdrawal from treatment or deviation from the protocol.
Per Protocol population: All patients in the ITT population who fulfilled all eligibility criteria, started treatment on the assigned arm and presented not major protocol deviations were included in the Per Protocol (PP).
Exploratory evaluable population: Exploratory analyses were performed on those patients in the ITT (all randomized) population who provided consent to participate in the exploratory research program and were evaluable for biomarker status.
[bookmark: _Toc52468106]General methodology
For each safety or efficacy parameter, the last valid assessment made before first study drug administration was used as the baseline for all analyses unless otherwise specified.
[bookmark: OLE_LINK38]Continuous data was summarized in terms of the number of observations, mean, standard deviation (SD), median, minimum, maximum, and first and third quartiles, unless otherwise stated. Where data were collected over time, both the observed data and change from baseline was summarized at each time point. Categorical data was summarized in terms of the number of subjects providing data at the relevant time point (n), frequency counts and percentages. Changes from baseline in categorical data were summarized using shift tables where appropriate.
All statistical analyses were produced using SAS® version 9.4 version in a secure and validated environment. 
[bookmark: _Toc52468107]Patient disposition
All patients who signed informed consent were accounted in patient disposition. Descriptive statistics were to be provided for the following: 
· Overall number of subjects in the screening population, number of screen failures, and the number of patients randomized.
· Number and percent of subjects in each of the analysis populations (Safety, ITT and PP) by treatment and center.
· Listing of subjects excluded from each of the analysis populations along with reason for exclusion.
· Listing of protocol deviations.
· Study termination:
· Number and percent of subjects who completed the study.
· Frequency of premature termination reasons.
· Listing of all dropouts along with reason for termination, treatment group and time of termination.
No statistical tests were planned for these data.
[bookmark: _Toc52468108]Demographics and other baseline characteristics
Baseline characteristics were provided by treatment group and overall for the ITT and PP populations. Descriptive statistics, including number of subjects in each treatment group, mean, standard deviation (STD), median and range for continuous variables and frequency and percent for categorical variables were provided by treatment group for: demographic characteristics, medical history, prior concomitant medication, tumor history, TNM staging for primary tumor, primary tumor treatment, previous surgeries for breast cancer, metastatic disease, TNM staging and receptors for metastatic disease, target and non-target lesions (tumor radiological assessment), vital signs, ECOG performance status, 12-lead ECG, hematology, biochemistry.
No statistical tests were planned for these data.
[bookmark: _Toc52468109]Duration and extent of exposure
[bookmark: OLE_LINK17][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK132][bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK142][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK137][bookmark: OLE_LINK138]The treatment duration (days), days on drug and treatment compliance (%) were summarized in terms of the number of observations, mean, standard deviation (STD), median, minimum and maximum, to each treatment and both arms. Extent of exposure measured as Relative Dose Intensity (RDI; the ratio of administered doses to planned doses) in different treatments and both arms was described with median, interquartile range (IQR) and range. The treatments RDI was correlated with best overall tumor assessment, PFS and OS based on the ITT and PP populations. The correlation between RDI and best overall response was described with 95%CI Spearman correlation test and scatter plots. The correlation between RDI dichotomized and time-to-event outcomes (PFS, OS) was analyzed with Kaplan-Meier curves and log-rank test. 
[bookmark: _Toc52468110]Concomitant medications.
The number and percent of unique patients taking concomitant medications was summarized by therapeutic classification, coded term and treatment group. 
[bookmark: _Toc52468111]Efficacy analysis.
(a) Primary efficacy analysis.
The PFS was compared between the intervention arm (palbociclib in combination with fulvestrant) and the control arm (palbociclib in combination with letrozole) using the Kaplan-Meier method, log-rank test and multivariable Cox proportional hazards model, adjusting for site of disease (visceral versus non-visceral), the onset of metastatic disease diagnoses (de novo metastatic versus non-de novo patients). Patients with no progression or death were censored at the date of their last evaluable imaging, within 35 days after last dose administration date. The median PFS survival probability in each treatment group and the Hazard Ratio (HR), with its corresponding confidence intervals (CI), were calculated.
[bookmark: OLE_LINK3]We tested the primary endpoint at a nominal level of 0.001 and 0.0498 at interim and final analysis, respectively. In the interim analysis after 89 PFS events we planned to declare that the PFS of palbociclib plus fulvestrant arm is superior from control group if the upper limit of 99.9% CI for the HR was lower than 1. Otherwise, non-inferiority was to be declared if the upper limit of 99.9% CI for the HR is lower than non-inferiority margin of 1.21. In the final analysis after 254 PFS events we planned to declare that the PFS of palbociclib plus fulvestrant arm was superior from control group if the upper limit of 95% CI for the HR was lower than 1. Otherwise, non-inferiority was to be declared if the upper limit of 95% CI for the HR was lower than non-inferiority margin of 1.21.
The primary efficacy analysis was based on the ITT and PP populations. The ITT population was considered the primary population for superiority analysis, with appropriate support provided by the PP population. In non-inferiority analysis the ITT and PP populations had equal importance and their results should lead to similar conclusions for a robust interpretation [36]. 
[bookmark: _Toc34224313](b) Secondary Efficacy Analysis
All secondary efficacy analyses were also based on the ITT and PP population. The ITT population was considered the primary population for superiority analysis. The statistical comparison of PFS, OS, TTP, DoR and TTR between treatment groups, was performed using the Kaplan-Meier method and Log-Rank test followed by multivariable Cox proportional hazards model for adjusting for stratified randomization variables. The binary outcomes (ORR and CBR) were evaluated using the Fisher’s exact test followed by multivariate logistic regression for adjusting for stratified randomization variables. 
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]The Odds Ratio (OR) and HR, with its corresponding 95% CIs, were calculated to compare dichotomous and time to event variables, respectively. To assess the impact of potential clustering for patients cared by the same site, we used mixed cox regression models.
No adjustment was made for multiple testing.
[bookmark: _Toc34224315][bookmark: _Toc34224316](c) Efficacy Endpoints by Baseline Characteristics
[bookmark: OLE_LINK57]To assess whether the results were consistent across subgroups forest plots of HR or OR with 95% CIs were provided. All efficacy endpoint (PFS, OS, ORR, CBR, DoR, TTP and TTR) were compared between treatments arms (ITT population) using forest plots in each of the baseline characteristics and by stratification factors. 
[bookmark: _Toc52468112]Translational sub-studies
The results of PARSIFAL translational sub-studies (MedOPP081_transFAL project) are not included in the current clinical study report and will be provided in a separate document.
[bookmark: _Toc52468113]Safety analyses
All safety assessments were summarized by appropriate descriptive statistics by study group in the Safety population. Analysis of safety-related data was considered at four levels: 
· First, the extent of exposure (dose, duration, number of patients) was examined to determine the degree to which safety can be assessed from the study.
· Second, we described and compared clinically relevant tests, concomitant medications and adverse events reported in every study group. For adverse events, we reported intensity, causality, body system, action taken, and outcome. 
· Third, serious adverse events, deaths and study discontinuations were described and examined in every study group. 
· [bookmark: OLE_LINK5]Finally, patient grade 3 and 4 toxicities in every study group were classified by MedDRA system organ class and compared between patient baseline characteristics.
(a) Adverse events
[bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47]All AEs recorded on the CRFs were coded using the current version of MedDRA to give a system organ class (SOC) and preferred term (PT) for each event. Adverse events were coded with grades defined according to CTCAE V4.0 criteria [2].
Treatment-emergent AEs (i.e. those events occur after the first study medication administration and were not present at baseline or worsened in severity following the start of treatment) were tabulated according to intensity, causality, body system, action taken, and outcome. If intensity of an AE or causality of an AE to the study medication were missing, a worst-case scenario prevailed.
The following summaries were provided:
· An overview of adverse events by treatment group (number of subjects with at least one AEs, number of subjects with at least one TEAE, number of subjects with serious TEAE, number of subjects with non-serious TEAE, number of deaths, number of subjects with TEAE leading to discontinuation of study treatment, number of subjects dropped out due to AE).
· A summary of the number and percentage of subjects reporting a TEAE (and IMP-related TEAEs) by treatment group, SOC, and PT.
· A summary of the number and percentage of subjects reporting a grade ≥ 3 TEAE (and IMP-related grade ≥ 3 TEAE) by treatment group, by maximum intensity, SOC and PT.
· A summary of the number and percentage of subjects reporting a serious TEAE (and IMP-related serious TEAEs), by treatment group, SOC and PT.
· A summary of the number and percentage of subjects reporting a TEAE resulting in death during the study, by treatment group, SOC and PT.
· A summary of the number and percentage of subjects with TEAEs leading to discontinuation of study drug, by treatment group, SOC and PT.
[bookmark: _Toc34224321](b) Clinical Laboratory Parameters
All hematology and biochemistry parameters were presented by descriptive statistics in a tabulated summary by time point of assessment per treatment group together with the respective changes from baseline. In addition, a frequency table for clinically significant values was presented by time point of assessment. 
[bookmark: _Toc34224322](c) Vital Signs
[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: _Toc34224323]Weight, systolic and diastolic blood pressure, heart rate and respiratory rate were presented by descriptive statistics in a tabulated summary by time point of assessment per treatment group together with the respective changes from baseline. In addition, frequency tables for the number of patients with increases or decreases from baseline in systolic/diastolic blood pressure of >20 mmHg and pulse rate of >15 bpm were provided by time point of assessment and overall. 
(d) Physical Examination
A frequency table per treatment group, time point and body system was provided for assessment results of normal, abnormal and not done.
[bookmark: _Toc52468114]Handling of missing values/censoring/discontinuations
The analysis of the efficacy endpoints (progression and death) was based on a log-rank or Cox regression tests and, therefore, not affected by patient withdrawals (as they will be censored) provided that dropping out was unrelated to prognosis. Patients with missing information in other outcomes, such as CBR or ORR, were considered as no responders. Furthermore, we reported reasons for withdrawal for each randomization group and compared the reasons qualitatively.
[bookmark: _Toc52468115]Sample size calculation
The primary endpoint of this trial was PFS according to RECIST version 1.1. The primary analysis was to compare the efficacy of palbociclib in combination with fulvestrant (interventional arm) versus palbociclib plus letrozole (control arm).
(a) Superiority analysis:
Based on published efficacy data for palbociclib and fulvestrant in similar target population, the investigator hypothesis (H1) was that median PFS in the palbociclib plus fulvestrant arm (31.3 months) will be higher (HR = 0.7) than in the control group (22 months). Therefore, we tested the null hypothesis (H0) that median PFS is equal in both groups. The analysis was performed with a log-rank test assuming an exponential survival function. We estimated a 24 months’ accrual period and a 12 months’ treatment period (maximum follow-up of 36 months). We planned a stratified randomization with a 1:1 allocation ratio. Regarding type I and type II errors, we assumed a power of 80% and a two-sided overall alpha error of 5%. An interim analysis was to occur at 22 months with 89 events (35% of total events expected). The final analysis was to be performed at approximately 36 months with 254 events and 486 patients included (52% PFS event rate assumed). According to Lan-DeMets O'brien-Fleming approximation spending function, the two-sided local type I error for testing the null-hypothesis within one interim and final analysis were 0.001 and, 0.0498, respectively. Therefore, we had to include 243 patients in the control arm and 243 patients in the interventional arm: a total of 486 patients were planned to be included in this study. 
It can be expected that including factors of prognostic importance in the Cox regression model as defined for the confirmatory analysis will increase the power as compared to the log-rank test. However, we preferred to take a conservative approach and we accepted the sample size calculated without adjusting for prognostic factors.

(b) Non-inferiority analysis:
As per EMEA guidelines, we planned to switch to non-inferiority analyses if the superiority criteria could not be met (CPMP/EWP/482/99 EMEA guideline). We were to declare non-inferiority if the upper bound 95% CI of HR between median PFS in palbociclib plus letrozole and palbociclib plus fulvestrant arms, fell within a non-inferiority margin of 1.21. Non-inferiority margin is justified according with the FDA guidance in non-inferiority studies [37]. They propose to estimate the average effect of the active control over placebo in historical studies and select the 95%CI lower bound. Finally, this value should be adjusted to retain at least 50% of the historical effect of active control versus placebo arms. Accordingly, the combined effect of PALOMA-1 and 2 studies was 1.79 (HR, 95%CI: 1.47 to 2.18) and the non-inferiority margin was 1.21. With 254 PFS events, if the HR ≤ 0.94 or median PFS in palbociclib plus letrozole is 22 months versus palbociclib plus fulvestrant 23.3 months or better, the upper bound 95% CI of HR would fall within the non-inferiority margin of 1.21, allowing for conclusion that both combinations have a similar treatment effect. This sample size estimation was made using R (package gsDesign), according to the formulas published by Lachin JM and Foulkes MA (1986) [38]. 
[bookmark: _Toc52468116]Interim analysis
One interim analysis was planned to be performed after 35% of the total PFS events (89 events) had been registered. Efficacy and safety results from this analysis (the primary endpoint and all safety and efficacy secondary objectives) were planned to be evaluated by the Steering Committee (SC) to decide on early study termination.
[bookmark: _Toc52468117]Changes in the conduct of the study or planned analyses.
[bookmark: _Toc52468118]Protocol amendments.
From the initial protocol version 1 (dated 28th January 2015), the study protocol was amended in eight occasions:
· Initial protocol version 1, dated: 28th January 2015 (applicable globally)
· Protocol version 2, dated: 30th July 2015 (initial approval in France, Russia, submitted in UAE)
· Protocol version 3, dated: 7th October 2015 (initial approval in Germany)
· Protocol version 4, dated: 20th January 2016 (applicable globally)
· Protocol version 5, dated: 30th June 2016 (applicable globally)
· Protocol version 6, dated: 20th December 2016 (applicable globally)
· Protocol version 7, date: 12th May 2017 (applicable globally, except in Italy)
· Protocol version 8, date: 14th November 2018 (applicable globally)
· Protocol version 9, date: 12th December 2019 (applicable globally)

Key features of all amendments are given below:

	Amendment #1 dated 20th January 2016 leading to Protocol version 4

	List of Steering Committee members. Revision of Background and Rationale Information to update clinical data related to fulvestrant and palbociclib, interaction of estrogens and cyclin-dependent kinases (CDK) in BC. Addition of a new sub-section covering translational sub-studies. Addition of new inclusion criterion (inclusion criterion 2) to extend the study population to pre-menopausal women under LHRH treatment. Clarification on inclusion criterion 6 that patient should have not received either hormonal treatment or chemotherapy in the metastatic setting. Clarification on inclusion criterion 9 regarding the required value for ANC at baseline from 1.0 x 109/L to 1.5 x 109/L. Replacement of the stratification criterion to “de novo vs. non de novo metastatic disease”. Implementation of translational sub-studies to evaluate the prognostic and predictive value of a variety of biomarkers involving blood and tumor sample collections. Recommendation for the use of erythropoietin-stimulating agents based on NCCN guidelines. Update on prohibited treatments and drug interactions. Clarification that sponsor supply for study IMPs will continue after the EoS if drugs are not available. Restriction of the requirement to perform baseline brain tumor assessment only in patients with clinical suspicion of central involvement. Clarification on the requirements and time points for tumor assessment throughout the study. Requirement for additional hemogram on C1D14 and C2D14. Changes in the contact details for expedite safety reporting. Removal of section 7.3. Typographical, format and wording adjustments.


	Amendment #2 leading to Protocol version 5

	Revision of Background and Rationale as per recent published data. Addition of new inclusion criterion (inclusion criterion 13) requiring patients consents to blood sample collection for biomarker research. Merging of inclusion criteria related to menopausal status in a single inclusion criterion (inclusion criterion #1). Clarification on inclusion criterion 9 regarding acceptable values for alkaline phosphatase. Typo correction on treatment schedule for palbociclib for patients in Arm B, treatment period corrected from 28 days to 21 days of a 28-days cycle. Harmonization of the protocol wording regarding timepoints and frequency to perform ECGs during the treatment period.


	Amendment #3 leading to Protocol version 6

	Revision of background information to include recent published data on palbociclib and fulvestrant on the treatment of ER+/HER2- metastatic breast cancer patients. Revision of statistical assumptions leading to: (1) Modification of expected median PFS and Hazard Ratio for control vs. interventional arm. (2) Modification of primary variable to overall PFS. (3) Change in sample size from 304 patients to 486. Switch of analysis of primary endpoint from superiority only to non-inferiority analyses, if the superiority criteria cannot be met. Re-definition of interim analysis. Addition of new secondary endpoints: DoR and TTR. Update on the definition of End of Study. Extend the justification of translational sub-studies analysis. Addition of patient derived xenograft (PDX) models as potential studies to be performed from tumor samples.

	Amendment #4 leading to Protocol version 7

	Revision of inclusion criteria 13 to request as mandatory procedure in the study the consent to provide tumor tissue samples. Revision of dose modifications guidelines for palbociclib. Definition of maximum dose of corticosteroids as below of 10 mg per day of methylprednisolone equivalent.


	Amendment #5 leading to Protocol version 8

	Update of Sponsor’s Medical Monitor. Steering Committee update. Change in the definition of
Study period. Change in contact details. Update medical monitor and Sponsor’s Safety Management Risk details. Modification of the regulation for data protection Regulation (EU) 2016/679 of the European Parliament and of the Council, of 27 April 2016. Remove the word ARO in promotor Name. Typographical, format and wording adjustment.


	Amendment #6 leading to Protocol version 9

	Revision of toxicity profile for Palbociclib including interstitial lung disease (ILD) and/or pneumonitis as non-hematologic toxicity as well as its management. Revision of protocol to include updated pregnancy and lactation information for fulvestrant.



[bookmark: _Toc52468119]Changes in planned analyses.
Amendment #3 (dated 20th December 2016) involved a revision of planned statistical analyses leading to: 
(a) Modification of statistical assumptions regarding expected median PFS and HR for control versus the interventional arm. Two published phase III trials [15,32] provided new estimations of the efficacy and safety of both the palbociclib-letrozole combination as well as single-agent fulvestrant for the treatment of front-line ER+ mBC patients. 
(b) Modification of the primary variable from PFS at 1 year to overall PFS, considered, in light of the new data, a more robust primary endpoint. 
(c) Change in sample size from 304 patients to 486 as a result of updating the statistical assumptions for its calculation. 
(d) Switch of analysis of primary endpoint from superiority only to non-inferiority analyses, if the superiority criteria cannot be met. Non-inferiority margin was set at 1.21. This margin was defined according with the FDA guidance in non-inferiority studies. [37] 
(e) Re-definition of interim analysis to occur at 22 months after 35% of the total PFS events (89 events) have been observed. In line with updated statistical assumptions and the new primary endpoint definition, interim analysis was switched from a temporal to an event-driven analysis.
(f) Addition of new secondary endpoints: Duration of Response and time to response.
(g) Update on the definition of End of Study to occur one year after randomization of the last patient or when trial efficacy decision criteria are met, whichever is earlier.
(h) Extension of the justification of translational sub-studies analysis in the statistical section.


[bookmark: _Hlt64435932][bookmark: _Toc349040032][bookmark: _Toc349040223][bookmark: _Toc349040689][bookmark: _Toc350240066][bookmark: _Toc350241375][bookmark: _Toc350241450][bookmark: _Toc350579999][bookmark: _Toc350583810][bookmark: _Toc350583929][bookmark: _Toc351358071][bookmark: _Toc351358661][bookmark: _Toc352037290][bookmark: _Toc352038926][bookmark: _Toc352039659][bookmark: _Toc352039758][bookmark: _Toc377434708][bookmark: _Toc377434874][bookmark: _Toc377435032][bookmark: _Toc377435170][bookmark: _Toc377438573][bookmark: _Toc392499803][bookmark: _Toc392500435][bookmark: _Toc46085716][bookmark: _Toc48334780][bookmark: _Toc52468120]SUBJECT AND TREATMENT INFORMATION
[bookmark: _Toc52468121]Disposition of patients
An overall summary of patient disposition, including the number of patients treated and withdrawn from the study, and the reason for withdrawal, is presented in Table 5 and Figure 2. From 13th August 2015 through 8th January 2018, a total of 552 patients with ER+/HER2- mBC with no prior therapy in the advanced setting and endocrine sensitive criteria were screened at 47 sites in 7 countries worldwide (Table 1). Requirement for regulatory and Ethics approval of amendment #3, enrolment was on hold from 13rd December 2016 to 8th March 2017. A total of 66 (12%) patients were excluded for non-fulfillment of selection criteria (59), withdrawal of consent (6) and patient refusal to participate (1). A sample of 486 patients were finally enrolled and randomly assigned 1:1 to receive palbociclib (oral 125 mg/day; 3 weeks on/1 week off) plus either fulvestrant (intramuscular injection 500 mg/day; days 0, 14, 28, and then every 28 days) or letrozole (oral 2.5 mg/day). Patients were stratified by visceral involvement and type of disease presentation (de novo/recurrent). Following randomization, only 3 of the 486 patients were discontinued before receiving any dose of the study treatment, leading to a total of 241 and 242 patients comprising the safety population of the intervention and control groups respectively. One patient in the palbociclib-fulvestrant group did not receive the study treatment because of consent withdrawal. Out of 2 patients who did not receive study treatment in the palbociclib-letrozole arm, 1 patient was mistakenly included because she did not meet selection criteria (uncontrolled brain metastases) and 1 patient was discontinued due to investigator’s decision (Figure 2). 
At the time when criteria for EoS were met (254 events with 486 patients enrolled) there were 160 (32.9%) patients still on treatment (72 in the palbociclib-fulvestrant arm and 88 in the palbociclib-letrozole group). As agreed per protocol, if patient was benefiting of study treatment based on investigator’s judgement, the sponsor arranged appropriate measures to ensure post-trial access to medication in cases where provision was not possible in a reimbursed setting. 
[bookmark: _Toc52468122]Treatment discontinuation and protocol deviations
The overall mean duration of follow-up was 30.5 months (IC95% 29.4 - 31.6), 30.6 (IC95% 29.0 - 32.1) in the palbociclib-fulvestrant group, and 30.4 (95% 28.9 - 31.9) in the control group. A total of 326 (67.1%) patients discontinued treatment throughout follow-up, with 171 women in the palbociclib-fulvestrant group (70.4%) and 155 in the palbociclib plus letrozole group (63.8%) (Table 5). At the final analysis cut-off, 72 patients (29.6%) in the fulvestrant–palbociclib arm and 88 patients (36.2%) in the letrozole–palbociclib were still receiving the study treatment. The main reason for treatment discontinuation was disease progression, which occurred in 122 (of the 243; 50.2%) patients in the fulvestrant–palbociclib arm and in 122 (of the 243; 50.2%) patients in the letrozole–palbociclib arm. Other commonly reported reasons for study drugs discontinuation, as reported by the investigator, were consent withdrawal (4.1%) and adverse events (3.7%). Death was reported as the primary reason for withdrawal in 10 (of the 486; 2.1%) patients, 8 of them in the palbociclib-fulvestrant group and 2 in the control group. A total of 24 patients were excluded from the PP population, 14 (of 243; 5.8%) in the palbociclib-fulvestrant arm and 10 (of 243; 4.1%) in the palbociclib-letrozole group (Table 5). The most frequent protocol deviation was the lack of post-baseline tumor assessment, with 4 cases in each study group (8 of 486; 1.6%). Other common causes exclusion from the PP population were IMP underdose (6 of 486; 1.2%), disease-free interval to previous endocrine therapy lower than 12 months (5 of 486; 1.0%) and IMP administration dosing schedule 5 of 486; 1.0%). One of the 243 patients randomized to the palbociclib-fulvestrant group was mistakenly treated with palbociclib-letrozole (0.4%).
[bookmark: _Ref48405076][bookmark: _Toc52468123]Definition of data sets
The ITT set comprises the 486 patients randomized to receive palbociclib plus either fulvestrant (243 patients) or letrozole (243 patients). Safety analyses were performed on the 483 patients receiving at least a first dose of the study drugs (241 in the palbociclib-fulvestrant group and 242 in the palbociclib-letrozole arm). The PP population comprised a total of 229 (of the 243; 94.2%) patients in the intervention group and 233 (of the 243; 95.9%) patients in the control arm (Table 5). 
[bookmark: _Toc52468124]Patients baseline characteristics.
The baseline characteristics were well balanced among study groups in the ITT as well as in the PP populations. A summary of baseline variables for the ITT set is presented in Table 6. Mean age in the ITT set was 62.3 (range 25.0–88.0) years in the palbociclib–fulvestrant group and 61.9 (range 35.0, 90.0) years in the palbociclib–letrozole group. The Caucasian race represented 98.5% of the population sample, with a total of 255 (52.5%) of the 486 patients recruited in Spanish sites. Among the 486 patients within the ITT set, 92.4% were postmenopausal women, with ECOG scores 0 (56.6%) and 1 (38.5%). Over half of the patients presented recurrent ER+/HER2- metastatic BC (59.3%) with presented visceral disease (52.1%). The disease was measurable in 77.4% of all 486 patients and reported mean disease-free interval was 6.1 years (range 0.0, 30.7). The most commonly reported sites of disease were bone (73.9%), lymph nodes (42.2%), lung (29.0%), breast (23.0%), liver (16.9%) and pleura (12.1%), with 1 to 2 sites recorded in the majority of patients (56.4%). Regarding previous therapies for breast cancer, only 37.4% of all patients had received prior chemotherapy, as an adjuvant (29.6%) or neoadjuvant (9.5%) treatment, and 48.9% had received prior endocrine therapy, with tamoxifen (36.4%), letrozole (12.6%) and anastrozole (7.8%) as most frequent specific agents.
[bookmark: _Toc52468125]Drug delays, reductions and interruptions.
The dose of palbociclib was reduced according to protocol in 85 of the 241 patients (35.3%) in the palbociclib-fulvestrant arm and in 108 of the 242 patients (44.6%) in the palbociclib-letrozole arm (Table 7). Mean duration of palbociclib dose reductions was 6.1 (range 0.0 -42.0) days in the intervention group and 7.8 (range 0.0 - 56.0) days in the control group. Treatment with letrozole was not reduced in any of the patients treated, and fulvestrant dosing was reduced for a maximum period of one day. At least one cycle of the study drug was delayed in 118 (of the 241; 49.0%) patients in the palbociclib-fulvestrant group, and 123 (of 242; 50.8%) patients in the control arm (Table 7). Treatment with palbociclib was interrupted for a mean of 45.5 (range, 0.0 - 900.0) days in the palbociclib-fulvestrant arm and 34.1 (0.0 - 254.0) days in the control group. Mean duration of fulvestrant and letrozole interruptions was 0.1 (range 0.0 – 0.1) and 5.8 (range 0.0 – 61.0) days respectively. 
[bookmark: _Toc52468126]Treatment compliance.
Reported palbociclib compliance in the safety population was well balanced among study groups, with a mean RDI of 84.5 % (range 2.5 - 108.5) in the palbociclib-fulvestrant group and 85.9% (range 12.3 - 117.2) in the control group. RDI for fulvestrant and letrozole was 97.7% (range 78.8 - 105.6) and 96.8% (range 40.0 - 146.6) respectively (Table 7). 
[bookmark: _Toc52468127]Drug exposure.
The extent of drug exposure was comparable among both study groups in all study sets. Reported median RDI in the safety set was 94.2% in the palbociclib-fulvestrant group versus 92.7% in the control group (Table 7), which may indicate an acceptable tolerability of the both study combinations. Patients in the experimental group completed a median of 26 cycles of treatment, with median RDIs of 91.7% and 99.2% for palbociclib and fulvestrant respectively. A similar extent of drug exposure was observed in the control group, with a median of 28 cycles of treatment and RDIs of 90.0% and 98.8% for palbociclib and letrozole respectively. The median duration of treatment was 738.0 days in the palbociclib-fulvestrant arm, and 788.0 days in the control intervention. 
[bookmark: _Toc52468128]Concomitant treatments.
A summary of concomitant medication used by ≥ 10 patients in the safety set is presented in Table 8. In total 463 (95.9%) of the 483 patients in the safety set took concomitant medication during the study, with comparable numbers among both study groups (95.9% in the palbociclib-fulvestrant group versus 95.9% in the control group). The most frequently used concomitant drug were analgesics (paracetamol [43.9%], ibuprofen [22.2%], metamizole [14.9%]), agents for gastroesophageal reflux disease (omeprazole [23.0%], ranitidine [16.1%]), medications to treat osteoporosis (denosumab [22.6%], calcium/vitamin D drugs [15.9%]) and systemic antibacterial drugs (Amoxicillin [16.4%]). The use of these concomitant medications was not unusual for a study population that comprised patients with mBC.
Sertaconazole was taken by 1 (0.4%) of 241 patients in the palbociclib-fulvestrant group for 11 days (topical use). This concomitant treatment was considered not to interfere with the study treatment or affect efficacy.
[bookmark: _Toc349040039][bookmark: _Toc349040230][bookmark: _Toc349040696][bookmark: _Toc350240073][bookmark: _Toc350241382][bookmark: _Toc350241457][bookmark: _Toc350580006][bookmark: _Toc350583817][bookmark: _Toc350583936][bookmark: _Toc351358078][bookmark: _Toc351358668][bookmark: _Toc352037297][bookmark: _Toc352038933][bookmark: _Toc352039666][bookmark: _Toc352039765][bookmark: _Toc377434715][bookmark: _Toc377434881][bookmark: _Toc377435039][bookmark: _Toc377435177][bookmark: _Toc377438580][bookmark: _Toc392499810][bookmark: _Toc392500442][bookmark: _Toc46085717][bookmark: _Toc48334781][bookmark: _Toc52468129]
EFFICACY RESULTS
[bookmark: _Toc46085718][bookmark: _Toc52468130]Planned efficacy analyses
All efficacy analyses were based on the ITT set, as defined in section 2.3 of this report. A total of 486 patients were included in the ITT population, 243 in each study group. Efficacy analyses were also conducted in the PP set, as a sensitivity test to assess general consistency of the findings. The PP set was comprised of al total of 462 subjects, 229 in the palbociclib-fulvestrant group and 233 in the palbociclib-letrozole group.
The final analysis occurred after 256 progression-free survival events: 131 [53.9%] in the fulvestrant–palbociclib arm and 125 [51.4%] in the letrozole–palbociclib arm. The median follow-up was 30.5 months (range 29.4 - 31.6), 30.6 months (range 29.0 - 32.1) in the palbociclib-fulvestrant group and 30.4 months (range 28.9 - 31.9) in the control group (Table 5). 
[bookmark: _Toc52468131]Primary efficacy results
At a median follow-up of 30.5 months, median investigator-assessed PFS was 27.9 months (95% CI 24.2 - 33.1) in the palbociclib–fulvestrant arm versus 32.8 months (95% CI 25.8 - 35.9) in the palbociclib-letrozole arm (HR=1.13, 95% CI 0.89 - 1.45, p=0.321; Figure 3). No differences were observed for patients with or without visceral involvement (HR=1.3 and HR=0.97 respectively, interaction p=0.275), and for “de novo” or recurrent metastatic disease (HR=1.1 and HR=1.1 respectively, p=0.979) (Figure 4 and Figure 5). The non-inferiority margin (1.21) was included in the 95% CI. No significant differences were found among study groups in any of the PFS additional analyses performed using a combination of both stratifying variables, year 2017 as randomization cut-off point, or the assessment per RECIST version 1.1 criteria (Table 9). PP analysis of the primary efficacy variable provided comparable non conclusive results. 
[bookmark: _Toc52468132]Tumor response and clinical benefit 
A summary of tumor response and clinical benefit findings is presented in Table 10. Of the 486 patients assessed, 11 (4.5%) had a complete response, 102 (42.0%) had partial response and 59 (24.3%) presented stable disease for more than 24 weeks in the palbociclib-fulvestrant group, versus 10 (4.1%), 112 (46.1%) and 46 (18.9%) in the palbociclib-letrozole group respectively. The median time to first response was 18.8 months (95%CI, 8.3 - not estimable) in the palbociclib-fulvestrant arm versus 11.0 months (95%CI, 8.2 - 24.8) in the control group (p=0.476). No statistically significant differences between arms were found in the rate of objective response achieved by the patients: 46.5% (95% CI 40.1–53.0%) in the palbociclib-fulvestrant arm versus 50.2% (95%CI 43.7–56.7%) in the palbociclib-letrozole arm (p=0.414). In patients with measurable disease (n = 376; 77.4%), the objective response rate was 56.4% (95%CI 49.1–63.5%) in the palbociclib-fulvestrant arm and 65.7% (95%CI 59.3–72.6%) in the palbociclib-letrozole arm. Median duration of tumor response was 34.0 months (95%CI 23.3 - not estimable) in the palbociclib-fulvestrant arm and 30.2 months (95%CI 26.7 - not estimable) in the palbociclib-letrozole arm, however the difference was not significant (p=0.861). No statistically significant differences were observed in the median time to progression among study groups (p=0.638). In the ITT population, clinical benefit was achieved by 70.8% (95% CI 64.6 - 76.4%) and 69.1% (95% CI 62.9 - 74.9%) of the patients in the interventional and control groups respectively (p=0.692). The differences observed between study groups in terms of duration of clinical benefit were non-significant either (p=0.928). Similar results were observed concerning tumor response and clinical benefit when the analysis was performed in the PP population. 
[bookmark: _Toc52468133]Overall survival (ITT population)
Overall survival data were immature at data cut-off, with a total of 102 deaths: 51 patients (21.0%) in the palbociclib-fulvestrant arm and 51 (21.0%) in the palbociclib-letrozole arm. Estimated 3-year overall survival was 79.4% (95%CI 73.1–84.4) in the palbociclib-fulvestrant arm versus 77.1% (95% CI 70.2–82.5) in the palbociclib-letrozole arm (HR=1.00, 95% CI 0.68–1.48, p=0.986, Figure 6). No statistically significant differences were observed for patients with or without visceral involvement (HR=1.2 and 0.8 respectively, interaction p=0.351), nor for “de novo” or recurrent metastatic disease (HR=1.0 and 1.0 respectively, p=0.828 (Figure 7 and Figure 8). Sensitivity OS analysis using the PP set provided comparable non-conclusive results. 
[bookmark: _Toc52468134]Pre-specified Subgroup Analyses 
To better understand whether the PFS treatment effect may be influenced by stratification factors or baseline characteristics, pre-specified subgroup analyses were performed in the ITT and PP populations. Subgroup heterogeneity was low, meaning that the analysis may be able to consistently identify any subgroup effects. No statistically significant benefit in PFS was observed for any of the subgroups assessed in the ITT population (Figure 4), suggesting that none of these factors was able to modify the effect of palbociclib-fulvestrant treatment in comparison with the control intervention. However, a non-significant trend was observed toward improved PFS in patients with visceral involvement who received letrozole–palbociclib (HR=1.28; 95%CI 0.92-1.78; p=0.275). Stratified analysis included comparisons according to baseline characteristics, such as age (<65 years versus ≥65 years, p=0.948), ECOG status (0 versus 1-2, p=0.881), disease free interval (de novo versus non-de novo disease, p=0.979), visceral disease (non-visceral versus visceral, p=0.275) or number of disease sites (1-2 versus ≥3, p=0.687). Similar results were obtained when the analysis used the PP population. 
Subgroup analyses were also performed using the secondary efficacy variables (OS, ORR, CBR, DoR, DoCB, TTP and TTR) with comparable findings across all pre-specified subgroups (Figure 7). A single exceptional subgroup effect was observed for CBR, ORR and TTR analyses concerning the ECOG performance status. Patients with ECOG 0 (62.1% in the palbociclib-fulvestrant arm and 51.0% in the control arm) showed significant differences in terms of CBR favouring the palbociclib-letrozole arm (OR=1.74 ,95%CI 1.02-2.98, p=0.0061). Conversely, patients with ECOG 1-2 (37.9% in the palbociclib-fulvestrant group and 49.0% in the palbociclib-letrozole arm) also presented statistically significant differences in terms of ORR (OR=0.41, 95%CI 0.23-0.74, p=0.0031) and TTR (OR=0.59, 95%CI 0.38-0.92, p=0.0184), favoring the palbociclib-fulvestrant group in this case. Similar effects were also observed in the PP set analyses. These findings suggest that patients with a worse performance status might benefit from a better response to treatment with palbociclib plus fulvestrant. However, caution is required in the interpretation of these findings as they lack support from direct evidence of the primary outcome.
[bookmark: _Toc52468135]Drug intensity and correlation with response.
We examined the correlation between RDI and clinical response in terms of best Overall Response, PFS and OS (Table 11). No significant differences were observed among RDIs values to predict overall tumor response (CR, PR, SD or PD). Moreover, there were no significant differences in PFS and OS times when the RDI cut-off values were ranged from ≤80% to 100% (Figure 9). 
[bookmark: _Toc52468136]Efficacy summary and conclusions.
The final efficacy analysis was performed after 256 PFS events: 131 (53.9%) in the palbociclib-fulvestrant arm and 125 (51.4%) in the palbociclib-letrozole arm. Overall the median follow-up of the ITT set was 30.5 months. The median investigator-assessed PFS was 27.9 months (95% CI 24.2–33.1) in the palbociclib-fulvestrant arm versus 32.8 months (95% CI 25.8–35.9) in the palbociclib-letrozole arm (HR=1.13, 95% CI 0.89–1.45, p=0.321; Figure 3). The combination of palbociclib-fulvestrant did not show an improvement in PFS over palbociclib-letrozole among patients receiving initial systemic treatment for endocrine-sensitive, ER+/HER2- mBC. The non-inferiority margin (1.21) was included in the 95% CI, therefore PARSIFAL did not prove non-inferiority of palbociclib-fulvestrant over palbociclib-letrozole. Overall survival data were immature at data cut-off, with a total of 102 deaths: 51 patients (21.0%) in the fulvestrant–palbociclib arm and 51 (21.0%) in the letrozole–palbociclib arm. Estimated 3-year OS of 79.4% (95% CI 73.1–84.4%) in the palbociclib-fulvestrant arm versus 77.1% (95% CI 70.2–82.5%) in the palbociclib-letrozole arm. Kaplan-Meier curves in the ITT set show no significant differences in the OS between study groups (HR=1.00, 95% CI 0.68–1.48, p=0.986; (Figure 6). The differences in the objective response rate achieved by the patients (either all or with measurable disease) were also statistically non-significant between groups (Table 10). Median duration of response was 34.0 months (95% CI 23.3–not estimable) in the palbociclib-fulvestrant arm and 30.2 months (95% CI 26.7–not estimable) in the palbociclib-letrozole arm (p=0.861). The PARSIFAL trial did not prove significant differences between study groups in terms of CBR (70.8% [95% CI 64.6–76.4%] versus 69.1% [95% CI 62.9–74.9%] in the experimental and control arms respectively; p=0.692). Subgroup analyses of PFS according to stratification factors and other baseline characteristics did not show significant differences between both arms across all pre-specified subgroups (Figure 4).
In conclusion, this international, randomized, open-label trial did not show an improvement in PFS of palbociclib-fulvestrant over palbociclib-letrozole among patients receiving initial systemic treatment for endocrine-sensitive, ER+/HER2- metastatic breast cancer. These findings confirm non-steroidal aromatase inhibitors (NSAI) as the preferred palbociclib as initial therapy for this patient population. Findings from PARSIFAL study mainly places fulvestrant-based therapy as the standard of care for patients who progress on initial endocrine therapy with NSAI and CDK4/6 inhibitors.
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SAFETY RESULTS
[bookmark: _Toc52468138][bookmark: _Toc46085722]Planned safety analyses.
All safety analyses were based on the safety set, as defined in Section 2.3 of this report. Of the 486 randomized patients, 483 (99.4%) were included in this population, 241 in the palbociclib-fulvestrant group and 242 patients in the palbociclib-letrozole group. Three patients were excluded because they did not receive the study drug. One patient in the palbociclib-fulvestrant group did not receive the study treatment because of consent withdrawal. Out of 2 patients who did not receive study treatment in the palbociclib-letrozole arm, 1 patient was mistakenly included because she did not meet selection criteria (uncontrolled brain metastases) and one patient was discontinued due to investigator’s decision (Figure 2). Safety was assessed through tabulated summaries by treatment arm of adverse events, laboratory test results (hematology, biochemistry), ECOG, electrocardiogram results, physical examination and changes in vital signs.   
The data cut-off date for all safety analyses was 31st of January 2020. 

[bookmark: _Toc349040049][bookmark: _Toc349040240][bookmark: _Toc349040706][bookmark: _Toc350240083][bookmark: _Toc350241392][bookmark: _Toc350241467][bookmark: _Toc350580016][bookmark: _Toc350583827][bookmark: _Toc350583946][bookmark: _Toc351358088][bookmark: _Toc351358678][bookmark: _Toc352037307][bookmark: _Toc352038943][bookmark: _Toc352039676][bookmark: _Toc352039775][bookmark: _Toc377434725][bookmark: _Toc377434891][bookmark: _Toc377435049][bookmark: _Toc377435187][bookmark: _Toc377438590][bookmark: _Toc392499820][bookmark: _Toc392500452][bookmark: _Toc46085723][bookmark: _Toc52468139]Adverse events
[bookmark: _Toc349040050][bookmark: _Toc349040241][bookmark: _Toc349040707][bookmark: _Toc350240084][bookmark: _Toc350241393][bookmark: _Toc350241468][bookmark: _Toc350580017][bookmark: _Toc350583828][bookmark: _Toc350583947][bookmark: _Toc351358089][bookmark: _Toc351358679][bookmark: _Toc352037308][bookmark: _Toc352038944][bookmark: _Toc352039677][bookmark: _Toc352039776][bookmark: _Toc377434726][bookmark: _Toc377434892][bookmark: _Toc377435050][bookmark: _Toc377435188][bookmark: _Toc377438591][bookmark: _Toc392499821][bookmark: _Toc392500453][bookmark: _Toc52468140]Summary of adverse events
An overall summary of adverse events for the safety analysis set is presented in Table 12 and Figure 10. All treatment emergent adverse events (TEAEs) from any cause reported in >5% patients of the safety set are summarized by MedDRA SOC/PT in Table 13.
As of 31/JAN/2020, 482 patients (99.8%) experienced at least one adverse event (AE), and 480 (of the 483; 99.4%) patients registered adverse events that were not present at baseline or worsened in severity after the start of study treatment (also known as TEAEs). The rates and classes of the observed TEAEs were generally similar between study arms (Table 13). Overall, the SOC groups pooling more than 50% of TEAEs were “blood and lymphatic system disorders” (87.2%), “general disorders and administration site conditions” (68.5%), “gastrointestinal disorders” (67.5%), “musculoskeletal and connective tissue disorders” (60.7%), and “infections and infestations” (57.6%) (Figure 11). Within these SOC classes (by preferred term), the most frequently reported (≥20%) TEAEs of any grade occurring in the palbociclib-fulvestrant group were neutropenia (82.2%), asthenia (37.3%), diarrhea (27.0%), arthralgia (25.7%), fatigue (25.7%), leukopenia (24.9%), back pain (23.7%), nausea (23.7%), alopecia (23.2%), anemia (22.8%), cough (22.4%) and thrombocytopenia (20.3%). In the palbociclib-letrozole group the most frequent TEAEs were neutropenia (85.5%), asthenia (36.0%), arthralgia (33.1%), anemia (28.1%), fatigue (26.0%), leukopenia (25.2%), alopecia (25.2%), diarrhea (24.8%), and back pain (20.2%) (Figure 12). 
[bookmark: _Toc52468141]Adverse drug reactions.
A summary of all IMP-related TEAEs reported in >2% patients of the safety population is presented in Table 14. 
No significant differences between study groups were observed in the frequency of TEAEs causally related with the IMP: 225 (93.4%, 95% CI 89.4 - 96.2) of the 241 patients in the palbociclib-fulvestrant group versus 230 (95.0%, 95% CI 91.5 - 97.4) of the 242 patients in the palbociclib-letrozole treatment arm. The adverse events most commonly (≥20%) attributed to treatment with palbociclib-fulvestrant were neutropenia (80.9%), asthenia (27.4%), leukopenia (21.6%) and fatigue (20.7%). The most frequent TEAEs related with the palbociclib-letrozole arm were also neutropenia (83.9%), asthenia (26.9%), fatigue (22.7%) and leukopenia (21.9%), as well as alopecia (24.0%) and anemia (21.5%). 
[bookmark: _Toc52468142]Toxicity of adverse events.
Tabular summaries of CTCAE ≥3 grade severity TEAEs (any and IMP-related) occurring in >1% of patients in the safety set are presented in Table 15 and Table 16 respectively.  
A similar proportion of patients with at least one grade ≥3 TEAE were reported in the experimental arm compared to the control group: 199 (82.6%, 95%CI 77.2 – 87.1) of the 241 patients in the palbociclib-fulvestrant arm versus 192 (79.7%, 95%CI, 74.0 – 84.6) of the 242 patients treated with palbociclib-letrozole. Among them, in 170 patients (70.5%) in the palbociclib-fulvestrant arm and 169 patients (70.1%) in the control group, the events were causally attributed to the study drug. Overall, the most frequently (≥2%) reported Grade ≥3 TEAEs were neutropenia (67.1%), leukopenia (6.4%), lymphopenia (3.1%), pulmonary embolism (3.7%), anemia (2.5%), asthenia (2.5%) and ALT increased (2.5%). Grade ≥3 adverse events most commonly (≥2%) attributed to palbociclib-fulvestrant included neutropenia (64.7%), leukopenia (7.1%), ALT increased (3.3%), lymphopenia (2.9%), anemia (2.1%), asthenia (2.1%) and AST increased (2.1%). The most frequent grade ≥3 toxicities causally associated to the administration of palbociclib-letrozole included also neutropenia (67.8%) and leukopenia (5.8%). 
Although the rate of ≥Grade 3 TEAEs was high in both study groups, the overall incidence of particular grade ≥3 TEAEs was relatively low, with only neutropenia occurring at an incidence higher than 10% (324 of 483 patients; 67.1%). The rate of grade 3 toxicities was high in both study groups (69.3% and 69.4% in the palbociclib-fulvestrant and palbociclib-letrozole groups respectively), with grade 3 neutropenia pooling most of the reported events (58.5% and 63.2% in the intervention and control groups respectively). The frequency of Grade 4 TEAEs was relatively low in both treatment arms (11.6% and 9.1% in the intervention and control groups respectively). The most frequently reported Grade 4 TEAE was also neutropenia: 18 of 241 patients (7.5%) in the palbociclib-fulvestrant group and 12 of 242 patients (5.0%) in the palbociclib-letrozole arm. Overall 5 toxicity grade 5 TEAEs were recorded in total: 3 events occurring in the palbociclib-fulvestrant group (a fall, a case of pneumomediastinum and pneumoperitoneum and a pulmonary embolism), and 2 cases in patients treated with palbociclib-letrozole (a case of cardiac failure and an event of jaundice). All grade 5 TEAEs reported were non-IMP related. 
[bookmark: _Toc52468143]Serious adverse events.
Tabular summaries of serious TEAEs (any and IMP-related) reported for >3 patients in safety set are presented in Table 17 and Table 18 respectively.
Serious TEAEs, regardless of attribution to study drug, were reported for 72 patients (29.9%, 95% CI 24.2 - 36.1) of the 241 patients in the palbociclib-fulvestrant group, and for 51 patients (21.1%, 95% CI 16.1 - 26.8) of the 242 patients treated with palbociclib-letrozole. However, the differences observed in the rate of serious TEAEs were not significant. The most frequently reported serious TEAEs were within the system organ classes “infections and infectations” (32 of 483 patients; 6.6%) and “Respiratory, thoracic and mediastinal disorders” (22 of 483 patients; 4.6%). By preferred term, pulmonary embolism (2.5%) and ALT increased (2.1%) were the most frequent serious TEAEs reported in patients treated with palbociclib-fulvestrant. Other reported serious adverse events in the experimental group were pleural effusion (1.2%), AST increased (1.2%), back pain (1.2%), anemia (1.2%) and pyrexia (1.2%). In the palbociclib-letrozole group the rate of TEAEs was generally lower, including (by preferred term): pneumonia (1.2%), urinary tract infection (1.2%), lower respiratory tract infection (1.2%) and hip fracture (1.2%). Overall the most frequently reported serious TEAE (by preferred term) was pulmonary embolism (8 of 483 patients; 1.7%), with a total of 6 (2.5%) of the 241 patients in the palbociclib-fulvestrant group and 2 (0.8%) of the 242 patients treated with palbociclib-letrozole.
Although not significant, differences among groups were observed in the frequencies of related serious TEAEs: 8.7% (95%CI 5.5% - 13.0%) in the palbociclib-fulvestrant group versus 2.9% (95%CI 1.2% - 5.9%) in the palbociclib-letrozole arm. Serious TEAEs assessed by the investigator as related to study treatment occurred in 21 of the 241 patients treated with palbociclib-fulvestrant and included ALT increased (4 patients; 1.7%), anemia (3 patients; 1.2%), neutropenia (2 patients; 0.8%), pneumonitis (2 patients; 0.8%), pulmonary embolism (2 patients; 0.8%) and AST increased (2 patients; 0.8%). Serious TEAEs attributed to palbociclib-letrozole occurred only in 7 of the 242 patients and pneumonia was the most common (2 patients; 0.8%). 
The number of patients with at least one non-series TEAE was comparable among study arms: 98.8% (95%CI 96.4 - 99.7) in the palbociclib-fulvestrant group versus 98.8% (95%CI 96.4 - 99.7) in the palbociclib-letrozole arm. 
[bookmark: _Toc52468144]Treatment discontinuation due to adverse events.
The overall rate of TEAEs leading to treatment discontinuation was low, so adverse events were not treatment-limiting in general. A total of 18 patients (of the 483; 3.7%) discontinued treatment due to TEAEs, 13 of the 241 patients in the palbociclib-fulvestrant group and 5 of the 242 patients in the palbociclib-letrozole arm. There were no statistically significant differences in the frequency of study treatment discontinuation due to adverse events: 5.4% (95%CI 2.9 - 9.0) in the palbociclib-fulvestrant group versus 2.1% (95%CI 0.7 - 4.8) in the palbociclib-letrozole arm. The most frequently reported TEAEs that resulted in study drug discontinuation were within the system organ classes respiratory, thoracic and mediastinal disorders (6 of 483;1.2%), investigations (3 of 483; 0.6%) and blood and lymphatic system disorders (3 of 483; 0.6%). Dyspnea, pulmonary embolism and neutropenia were the most frequently reported TEAEs leading to study drug discontinuation, occurring in 2 of 483 patients (0.4%) in all cases (Table 19). The rate of TEAEs leading to permanent treatment discontinuation was higher in patients treated with palbociclib-fulvestrant (8 of 241; 3.3%) compared with those treated with palbociclib-letrozole (1 of 242; 0.4%), however this difference was not statistically significant (Table 20). 
[bookmark: _Toc52468145]Deaths and other serious adverse events. 
A total of 5 of 483 patients (1.0%) reported TEAEs leading to death: 3 of the 241 patients (1.2%) in the palbociclib-fulvestrant arm and 2 of the 242 patients (0.8%) in the palbociclib-letrozole group. The TEAEs resulting in death in the experimental group were (by preferred term): fall (1 of 241; 0.4%), pneumomediastinum and pneumoperitoneum (1 of 241; 0.4%) and pulmonary embolism (1 of 241; 0.4%). Deaths within the palbociclib-letrozole group were caused by cardiac failure (1 of 242; 0.4%) and jaundice (1 of 242; 0.4%). All severe TEAEs leading to patient death were non-IMP related.
[bookmark: _Toc52468146]Drug-induced liver toxicity.
AST and ALT elevations were the most frequent clinical laboratory TEAEs within the SOC investigations. Clinically relevant increases in ALT were recorded in 13 of the 241 patients (5.4%) in the palbociclib-fulvestrant arm, and 16 of the 242 patients (6.6%) treated with palbociclib-letrozole. Similar rates of AST increased events were observed in both study groups: 5.4% (13 of the 241 patients) in the palbociclib-fulvestrant arm and 6.2% (15 of the 242 patients) in the palbociclib-letrozole group. The causality of these TEAEs was attributed to the IMP in the majority of the patients in both the experimental and control groups (3.7% and 4.5% respectively for ALT increased events; 4.6% and 3.7% respectively for AST increased TEAEs), however serious events were only reported in patients treated with palbociclib-fulvestrant (2.1% for ALT increased and 1.2% for AST increased). Furthermore, one patient in the palbociclib-fulvestrant group reported a ≥3 grade drug-induced liver injury assessed by the investigator as related to study treatment. No cases meeting the criteria for Hy’s Law were observed. AST and ALT elevations are previously reported though rare grade 3-4 AST/ALT increased events occurring in 3.3% and 2.3% of palbociclib-treated patients [3]. These findings provide further evidence suggesting that palbociclib may interfere with liver function causing enzyme elevations or liver injury. 
[bookmark: _Toc349040054][bookmark: _Toc349040245][bookmark: _Toc349040711][bookmark: _Toc350240088][bookmark: _Toc350241397][bookmark: _Toc350241472][bookmark: _Toc350580021][bookmark: _Toc350583832][bookmark: _Toc350583951][bookmark: _Toc351358093][bookmark: _Toc351358683][bookmark: _Toc352037312][bookmark: _Toc352038948][bookmark: _Toc352039681][bookmark: _Toc352039780][bookmark: _Toc377434730][bookmark: _Toc377434896][bookmark: _Toc377435054][bookmark: _Toc377435192][bookmark: _Toc377438595][bookmark: _Toc392499825][bookmark: _Toc392500457][bookmark: _Ref173562254][bookmark: _Ref48127349][bookmark: _Ref48634823][bookmark: _Toc52468147]Other adverse events of special interest
The rate of TEAEs within the respiratory, thoracic or mediastinal disorders group was 44.4% (107 of 241 patients) in the palbociclib-fulvestrant arm and 38.0% (92 of 242 patients) in the palbociclib-letrozole group. The most common any-grade AEs in this class were cough and dyspnea, respectively reported in 54 and 33 of the 241 patients (22.4% and 13.7%) in the palbociclib-fulvestrant group, and 42 and 29 of the 242 (17.4% and 12.0%) patients treated with palbociclib-letrozole (Table 13). Conversely, pulmonary embolism was the most frequent severe (grade ≥ 3) and serious TEAE reported in this SOC class: among the 18 patients (of the 483; 3.7%) who had grade ≥ 3 pulmonary embolism, the incidences reported in the palbociclib-fulvestrant and palbociclib-letrozole arms were 5.0% (12 of the 241patients) versus 2.5% (6 of the 242 patients) respectively (Table 15), but only 2 of them (0.8%) were causally attributed to treatment with fulvestrant (Table 16). Serious pulmonary embolism events were reported in 6 (of the 241; 2.5%) patients in the palbociclib-fulvestrant arm and 2 (of the 242; 0.8%) patients in the palbociclib-letrozole arm (Table 17), however only 2 of these events (of the 241; 0.8%) were causally attributed to the administration of palbociclib-fulvestrant (Table 18). All pulmonary embolism events in the control group were unrelated with study drugs. Overall, 10 asymptomatic grade 3 pulmonary embolism events were reported following quarterly CT scans. Furthermore, in 5 pulmonary embolism events were diagnosed in the context of progressive disease. Median time from the first dose of study drugs to occurrence of pulmonary embolism was 4.1 months (range,1.4–32.0 months) in the palbociclib-fulvestrant arm and 7 months (range, 1.8–19.3 months) in the palbociclib-letrozole arm (Figure 13). Analysis of baseline characteristics in the whole population revealed that older patients had a significantly increased risk for developing pulmonary embolism (69.5 years [range, 47 - 84 years]; p < 0.01) (Table 21). ECOG performance status, menopausal status, metastatic disease, visceral involvement, number of disease sites, and prior therapies including antithrombotic agents did not significantly increase the risk for developing pulmonary embolism. Grade 3 interstitial lung disease/pneumonitis was rarely observed in the palbociclib-fulvestrant and palbociclib-letrozole arms (0.8% versus 1.2%, respectively) with no grade 4 events (Table 22). Although rare, 3 interstitial lung disease/pneumonitis can be a side effect of palbociclib-based regimens. The rate of venous thromboembolism of any grade was 5.8% (14 of 241 patients) in the palbociclib-fulvestrant arm and 4.5% (11 of 242 patients) in the palbociclib-letrozole arm (p, 0.531). Overall, venous thromboembolism and pulmonary embolism incidence rates were low and consistent with age-specific analyses from the PALOMA trials and breast cancer population [23-26]. Early detection of these adverse events may assist in optimizing their management.
[bookmark: _Toc349040056][bookmark: _Toc349040247][bookmark: _Toc349040713][bookmark: _Toc350240090][bookmark: _Toc350241399][bookmark: _Toc350241474][bookmark: _Toc350580023][bookmark: _Toc350583834][bookmark: _Toc350583953][bookmark: _Toc351358095][bookmark: _Toc351358685][bookmark: _Toc352037314][bookmark: _Toc352038950][bookmark: _Toc352039683][bookmark: _Toc352039782][bookmark: _Toc377434732][bookmark: _Toc377434898][bookmark: _Toc377435056][bookmark: _Toc377435194][bookmark: _Toc377438597][bookmark: _Toc392499827][bookmark: _Toc392500459][bookmark: _Toc46085724][bookmark: _Toc52468148]Clinical laboratory evaluation
[bookmark: _Toc349040060][bookmark: _Toc349040251][bookmark: _Toc349040717][bookmark: _Toc350240094][bookmark: _Toc350241403][bookmark: _Toc350241478][bookmark: _Toc350580027][bookmark: _Toc350583838][bookmark: _Toc350583957][bookmark: _Toc351358099][bookmark: _Toc351358689][bookmark: _Toc352037318][bookmark: _Toc352038954][bookmark: _Toc352039687][bookmark: _Toc352039786][bookmark: _Toc377434736][bookmark: _Toc377434902][bookmark: _Toc377435060][bookmark: _Toc377435198][bookmark: _Toc377438601][bookmark: _Toc392499831][bookmark: _Toc392500463]Local laboratory assessments (hematology and biochemistry) were scheduled on day 1 of all cycles (with additional hemograms on day 14 of cycle 1 and 2) prior to study treatment administration. Results of local laboratory assessments were reviewed and any clinically relevant abnormal changes in clinical laboratory values were recorded as AEs.
Hematology
“Blood and lymphatic system disorders” SOC pooled the majority of all reported TEAEs: in 209 of the 241 (86.7%) patients in the experimental arm and 212 of the 242 patients (87.6%) in the control group. Most of these events were causally attributed to the treatment with palbociclib-fulvestrant (84.6%) or palbociclib-letrozole (86.0%). Overall the most commonly (≥10%) reported hematologic TEAEs attributed to any of the study drugs were neutropenia (82.4%), leukopenia (21.7%), anemia (19.5%) and thrombocytopenia (15.3%), with comparable rates among study groups. A total of 156 (of the 241; 64.7%) patients in the palbociclib-fulvestrant group and 164 (of the 242; 67.8%) patients treated with palbociclib-letrozole reported grade ≥ 3 IMP-related neutropenia events. Lower frequencies were observed for other severe IMP-related hematologic TEAEs such as leukopenia (7.1% and 5.8%), lymphopenia (2.9% and 0.8%) and anemia (2.1% and 1.2%) in the experimental and control arms respectively. The most common serious hematologic TEAE was anemia, reported in a total of 3 of 241 patients (1.2%) in the trial intervention group and 1 of 242 patients (0.4%) in the control arm. Serious neutropenia events were reported in 2 (of the 241;0.8%) patients treated with palbociclib-fulvestrant and 1 (of the 242; 0.4%) patients included in the palbociclib-letrozole arm. All severe cases of anemia and neutropenia reported in the trial were attributed to the study drugs. 
Clinical Chemistry 
A total of 128 (of the 483; 26.5%) patients treated recorded TEAEs included in the SOC “investigations”. The most frequently reported TEAEs in this class were alterations in transaminases serum level (ALT, AST and GGT), with equally distributed rates among study groups (5.4%, 5.4% and 4.1% in the experimental group versus 6.6%, 6.2% and 3.7% in the control group respectively; Table 23). The most frequent clinically relevant laboratory findings causally related with the treatment with palbociclib-fulvestrant were elevations of AST (11 of 241 patients; 4.6%), ALT (9 of 241 patients; 3.7%) and GGT (3 of 241 patients; 1.2%), the majority of which were defined as severe (CTCAE grade ≥3). A total of 4 of the 241 patients (1.7%) with ALT increased TEAEs and 2 of the 241 patients (0.8%) with AST increased TEAEs were notified as serious related events. Treatment with palbociclib-letrozole was most commonly associated with laboratory abnormal values of serum ALT (11 of 242 patients; 4.5%), AST (9 of 242 patients; 3.7%), GGT (3 of 242 patients; 1.2%) and calcium (3 of 242 patients; 1.2%), with varying levels of severity. None of these TEAEs were notified as related serious events. 
[bookmark: _Toc349040061][bookmark: _Toc349040252][bookmark: _Toc349040718][bookmark: _Toc350240095][bookmark: _Toc350241404][bookmark: _Toc350241479][bookmark: _Toc350580028][bookmark: _Toc350583839][bookmark: _Toc350583958][bookmark: _Toc351358100][bookmark: _Toc351358690][bookmark: _Toc352037319][bookmark: _Toc352038955][bookmark: _Toc352039688][bookmark: _Toc352039787][bookmark: _Toc377434737][bookmark: _Toc377434903][bookmark: _Toc377435061][bookmark: _Toc377435199][bookmark: _Toc377438602][bookmark: _Toc392499832][bookmark: _Toc392500464][bookmark: _Toc52468149]Vital signs and physical findings
Vital signs included measurements of height (at screening only), weight, respiratory rate, heart rate, blood pressure, and oral temperature. Any clinically relevant changes from baseline in vital signs and physical findings were recorded as AEs. Only 2 patients, 1 in each study group, recorded IMP-related weight loss events, however these events were typically mild in severity (CTCAE grade ≤ 3) and non-serious. Treatment with palbociclib-fulvestrant was associated with a mild increase in body temperature in 2 of the 241 patients (0.8%) in the palbociclib-fulvestrant group. Mild palpitations and tachycardia events were attributed to the administration of palbociclib-letrozole in 1 patient (of the 242; 0.4%). Overall, only 3 events of increased blood pressure were recorded in the 483 patients assessed (0.6%), all had a mild severity and occurred in patients treated with palbociclib-letrozole, however causal association with the study drug was not confirmed. Findings on adverse respiratory events are commented in section 4.2.7 of this report. 
[bookmark: _Toc52468150]Physical examination
[bookmark: _Toc349040066][bookmark: _Toc349040257][bookmark: _Toc349040723][bookmark: _Toc350240100][bookmark: _Toc350241409][bookmark: _Toc350241484][bookmark: _Toc350580033][bookmark: _Toc350583844][bookmark: _Toc350583963][bookmark: _Toc351358105][bookmark: _Toc351358695][bookmark: _Toc352037324][bookmark: _Toc352038960][bookmark: _Toc352039693][bookmark: _Toc352039792][bookmark: _Toc377434742][bookmark: _Toc377434908][bookmark: _Toc377435066][bookmark: _Toc377435204][bookmark: _Toc377438607][bookmark: _Toc392499837][bookmark: _Toc392500469]As part of the study procedures, a physical examination was performed at baseline and every treatment cycle and any clinically relevant changes from baseline were recorded as AEs. The rate of clinically significant abnormal findings in post-baseline physical examinations was comparable among study groups: 23.7% (57 of 241 patients) in the palbociclib-fulvestrant arm versus 24.8% (60 of the 242 patients) in the palbociclib-letrozole group. 
[bookmark: _Toc52468151]ECOG performance status
Performance status was measured using the ECOG performance status scale at baseline and every treatment cycle [35]. The distribution of maximum post-baseline ECOG performance status score among study groups was comparable with a majority of patients at maximum ECOG PS 1 (55.2% and 61.8% in the experimental and control groups respectively) and ECOG PS 0 (23.4% and 18.3% in the palbociclib-fulvestrant and palbociclib-letrozole arms respectively). The overall rate of patients with a maximum ECOG PS score of 4 or 5 was low (0.8% and 1.5%), and equally distributed among treatment arms (0.8% and 1.7% in the experimental group versus 0.8% and 1.2% in the control arm respectively).  
[bookmark: _Toc52468152]Electrocardiogram
A 12-lead ECG was performed at baseline and every 3 cycles starting on cycle 3 up to EoT. The QT interval, corrected QT values according to Fridericia’s formula (QTcF) and the RR interval were recorded. Any clinically significant changes in the ECG from baseline were recorded as AEs. Overall, only 10 (of 483; 2.1%) patients recorded clinically relevant abnormal post-baseline ECG findings, 3 (of the 241;1.3%) in the palbociclib-fulvestrant arm and 7 (of the 242; 3.0%) in the palbociclib-letrozole. TEAEs within the SOC “cardiac disorders” represented 5.8% (28 of 483 patients) of all AEs, with a comparable rate in both study groups (5.0% versus 6.6% in the experimental and control groups respectively). Overall the most frequent events in this SOC were (by PT term) tachycardia (1.0%), angina pectoris (0.8%) and palpitations (0.8%). Angina unstable was the most common serious, grade ≥3 cardiac TEAE recorded (2 of the 242 patients in the palbociclib-letrozole arm). Of the 8 (of the 483; 1.7%) patients reporting abnormal or prolonged QT events, in 3 (1.2%) of them the events were IMP-related. Palpitations and tachycardia events occurring in 2 (of the 242; 0.8%) patients treated with palbociclib-letrozole were also causally attributed to the study drug. Electrocardiogram QT prolonged was the single serious related cardiac TEAEs reported in the palbociclib-fulvestrant group (1 of the 242 patients, 0.4%). 
[bookmark: _Toc46085726][bookmark: _Toc52468153]Safety summary and conclusions.
The overall incidence of TEAEs was 99.4%, which was not unexpected considering the study population and the therapeutic indication in this trial. Neutropenia (405 of 483 patients; 83.9%) was the most frequently reported TEAE and pulmonary embolism (8 of the 483 patients; 1.7%) was the most frequently reported serious TEAE. Only 5 of 483 patients (1.0%) died due to non-IMP related TEAEs: 3 patients (1.2%) in the palbociclib-fulvestrant arm and 2 patients (0.8%) in the control group. Other serious TEAEs included (by PT term) pleural effusion (5 of the 483 patients; 1.0%), pneumonia (5 of the 483 patients; 1.0%), urinary tract infection (5 of the 483 patients; 1.0%) and ALT increased (5 of the 483 patients; 1.0%). In total 324 of the 483 patients (67.1%) experienced a Grade 3, 4, or 5 adverse events, with comparable frequencies between interventional and control groups (66.0% versus 68.2% respectively). Frequent (≥ 1%) grade ≥3 adverse events that were attributed to the study treatments included, but were not limited to, neutropenia (66.3%), leukopenia (6.4%), ALT-increased (2.3%), lymphopenia (1.9%), anemia (1.7%), asthenia (1.7%), AST-increased (1.7%) and AST-increased (1.0%). Overall 225 of the 241 patients (93.4%) in the palbociclib-fulvestrant group and 230 of the 242 patients (95.0%) in the palbociclib-letrozole group had at least one TEAE considered to be related to the study drug. In 170 (of 241; 70.5%) and 169 (of 242; 70.1%) of these patients respectively the related events were defined as grade ≥3 toxicities. These data need to be considered in the context of the severity of the illness of the patients involved. Overall 18 patients (3.7%) discontinued treatment due to TEAEs, with no significant differences in the frequency between study groups: 5.4% (95%CI 2.9 - 9.0) in the palbociclib-fulvestrant group versus 2.1% (95%CI, 0.7 - 4.8) in the palbociclib-letrozole arm. 
The overall rate of TEAEs leading to treatment discontinuation was low (18 of 483 patients; 3.7%), so adverse events were not treatment-limiting in general (Table 12). The most frequently reported TEAEs that resulted in study drug discontinuation were (by PT term) dyspnea, pulmonary embolism and neutropenia (2 of 483; 0.4% in all three cases) (Table 19). The rate of TEAEs leading to permanent treatment discontinuation was higher in patients treated with palbociclib-fulvestrant (8 of 241; 3.3%) compared with those treated with palbociclib-letrozole (1 of 242; 0.4%), however this difference was not statistically significant (Table 20). 
Overall neutropenia was the most frequently reported event, with comparable rates in both treatment arms (82.2% and 85.5% in the experimental and control arms respectively). In the majority of patients, the neutropenia was grade 3 (294 of 483 patients; 60.9%), grade 2 (69 of 483; 14.1%) or grade 4 (30 of 483; 6.2%), and it was severe (≥3 grade) and IMP-related in 66.3% (320 of the 483) of the patients. However, overall only 3 patients (of the 483; 0.6%) reported serious neutropenia, all of which were related to the study drugs, but did not result in death. This suggest that this TEAE, although very frequent, was sufficiently controlled to allow continued treatment in most patients.
Other frequent TEAEs in the blood and lymphatic system class include anemia (123 of the 483 patients; 25.5%), leukopenia (121 of the 483 patients; 25.1%), thrombocytopenia (88 of the 483 patients; 18.2%) and lymphopenia (36 of the 483 patients; 7.5%). The majority of these TEAEs were attributed to the study drugs, however their severity was typically mild and only in 4 patients (of the 483; 0.8%) were the events defined as serious and considered related with either palbociclib-fulvestrant (3 of the 241 patients; 1.2%) or palbociclib-letrozole (1 of 242 patients; 0.4%). 
General disorders and administration site conditions, gastrointestinal disorders and musculoskeletal and connective tissue disorders were also frequent classes of TEAEs. Particularly asthenia (177 of the 483 patients; 36.6%), arthralgia (142 of the 483 patients; 29.4%), fatigue (125 of the 483 patients; 25.9%), diarrhea (125 of the 483 patients; 25.9%), back pain (106 of the 483 patients; 21.9%) and nausea (102 of the 483 patients; 21.1%) were the most common TEAEs in these system classes. Alopecia, in the skin and subcutaneous tissue disorders class, was also a commonly reported TEAE (117 of the 483 patients; 24.2%). These events were predominantly grade 1 or 2 in severity and did not cause discontinuation of the study treatment. The rate of these TEAEs was equally distributed between both study arms.
The infections and infestations class of TEAEs (278 of the 483 patients; 57.6%) was accounted for by the high frequency of viral upper respiratory tract (13.3%) and urinary tract infections (10.1%), most commonly mild in severity and non-IMP related. This SOC was also relevant for the incidence of serious TEAEs such as pneumonia (5 of the 483 patients; 1%), urinary (5 of the 483 patients; 1%) and respiratory tract infections (8 of the 483 patients; 1.6%), a part of which were considered as IMP-related (0.8%, 0.4% and 0.4% respectively). 
Cough (96 of the 483 patients; 19.9%) and dyspnea (62 of the 483 patients; 12.8%) were the most frequent TEAEs in the respiratory, thoracic and mediastinal disorders class, showing comparable rates among study groups. These events presented most commonly mild severity (grade ≤ 3) and only a limited number of them were attributed to the study drugs (6 and 8 of the 483; 1.2% and 1.7% respectively). By PT term, pulmonary embolism (8 of the 483 patients; 1.7%), pleural effusion (5 of the 483 patients; 1.0%) and pneumonitis (3 of the 483 patients; 0.6%) were the most frequent serious adverse events in this class. The overall frequency of pulmonary embolism was higher in the palbociclib-fulvestrant group (5.0%; 12 of the 241 patients) compared with the control arm (2.5%; 6 of the 242 patients), however only in 2 patients of the 241 in the palbociclib-fulvestrant arm (0.8%) the events were attributed to the IMP. Although rare, pulmonary embolism is a previously described side effect of palbociclib-based regimens [3]. The rate of pleural effusion events was also higher in the experimental group compared with the control arm (1.7% versus 0.8%, respectively). The majority of these TEAEs were defined as grade ≥ 3 toxicities (4 of the 483 patients; 0.8%) and notified as serious events (5 of the 483 patients; 1.0%), however all pleural effusion events were considered by the investigator as non-IMP-related. The overall frequency of pneumonitis was low, however all of the events reported were defined as grade 3-4 toxicities and were causally attributed to treatment with palbociclib-fulvestrant (2 of 241 patients; 0.8%) or palbociclib-letrozole (1 of 242 patients; 0.4%). 
The most frequently reported clinically relevant laboratory TEAE were elevations in serum transaminases (ALT, AST and GGT) levels, with equally distributed rates among study groups (5.4%, 5.4% and 4.1% in the experimental group versus 6.6%, 6.2% and 3.7% in the control group respectively; Table 23). The majority of these events were causally related with the IMPs: 29 patients (of the 483) with elevated ALT (6.0%), 28 patients (of the 483) with AST increased (5.8%) and 19 patients (of the 483) with GGT increased (3.9%). These TEAEs were typically grade 1-2 (3.5%, 3.9% and 2.7% respectively) and mostly attributed to the treatment with the study drugs (4.1%, 4.1% and 1.2%, respectively). All serious related ALT and AST elevations occurred in patients treated with palbociclib-fulvestrant (4 and 2 of the 241 patients; 1.7% and 0.8% respectively). 
The overall adverse event profile of palbociclib combined with either fulvestrant or letrozole was consistent with the previously established safety profile of these drugs in patients with mBC [3]. The safety findings appeared comparable between both treatment arms in terms of the frequency and type of adverse events, grade ≥ 3 adverse toxicities, serious adverse event, adverse event leading to treatment discontinuation, or adverse event of special interest.


[bookmark: _Toc349040068][bookmark: _Toc349040259][bookmark: _Toc349040725][bookmark: _Toc350240102][bookmark: _Toc350241411][bookmark: _Toc350241486][bookmark: _Toc350580035][bookmark: _Toc350583846][bookmark: _Toc350583965][bookmark: _Toc351358107][bookmark: _Toc351358697][bookmark: _Toc352037326][bookmark: _Toc352038962][bookmark: _Toc352039695][bookmark: _Toc352039794][bookmark: _Toc377434744][bookmark: _Toc377434910][bookmark: _Toc377435068][bookmark: _Toc377435206][bookmark: _Toc377438609][bookmark: _Toc392499839][bookmark: _Toc392500471][bookmark: _Toc46085727][bookmark: _Toc48334783][bookmark: _Toc52468154][bookmark: _Toc349040069][bookmark: _Toc349040260][bookmark: _Toc349040726][bookmark: _Toc350240103][bookmark: _Toc350241412][bookmark: _Toc350241487][bookmark: _Toc350580036][bookmark: _Toc350583847][bookmark: _Toc350583966][bookmark: _Toc351358108][bookmark: _Toc351358698][bookmark: _Toc352037327][bookmark: _Toc352038963][bookmark: _Toc352039696][bookmark: _Toc352039795][bookmark: _Toc377434745][bookmark: _Toc377434911][bookmark: _Toc377435069][bookmark: _Toc377435207][bookmark: _Toc377438610][bookmark: _Toc392499840][bookmark: _Toc392500472]DISCUSSION AND CONCLUSIONS
To our knowledge, PARSIFAL is the first and only trial to provide a direct comparison of the therapeutic efficacy of fulvestrant with letrozole in combination with a CDK4/6 inhibitor in patients with previously untreated, endocrine-sensitive ER+/HER2- metastatic BC.
[bookmark: _Toc52468155]Discussion of efficacy.
Despite a significant antitumor activity of palbociclib-fulvestrant, this treatment did not show a superiority over palbociclib-letrozole in terms of progression-free survival among this patient population. In addition, our study did not prove non-inferiority of palbociclib-fulvestrant over palbociclib-letrozole, since the 95% CI contained the non-inferiority margin.
Following a protocol amendment and based on data from phase 3 PALOMA-2 and FALCON trials, the PARSIFAL trial assumed a median progression-free survival for the palbociclib-letrozole arm of 22 months, while requiring a median progression-free survival of at least 31.3 months for the palbociclib-fulvestrant arm to show efficacy [15,32]. However, median progression-free survival in the palbociclib-fulvestrant arm was 27.9 months (95% CI 24.2–33.1) versus 32.8 months (95% CI 25.8–35.9) in the palbociclib-letrozole arm. These results significantly differ from those planned in the statistical assumptions and partially explain why PARSIFAL did not show a statistically significant improvement in progression-free survival with palbociclib-fulvestrant in patients with endocrine-sensitive, ER+/HER2- metastatic breast cancer.
Initial analysis of the phase 3 PALOMA-2 study showed a median progression-free survival for palbociclib-letrozole of 24.8 months (95% CI 22.1–not estimable) with a median duration of follow-up of 23 months [15]. Despite the confounding effects of making indirect comparisons between different studies, populations from PALOMA-2 and PARSIFAL trials seem to be well balanced with respect to important prognostic factors in ER+/HER2- metastatic breast cancer, such as ECOG performance status (98.2% versus 95.1%), the presence of visceral disease (48.6 versus 47.9%), and liver metastases (18.2 vs 16.0%), or the rate of patients with de novo metastatic disease (37.2 versus 40.7%) [15]. The longer median progression-free survival reported with palbociclib-letrozole in the PARSIFAL trial might be explained by the longer median duration of follow-up compared with previous studies. Nevertheless, after a median follow-up of approximately 38 months, median progression-free survival for palbociclib-letrozole in the PALOMA-2 trial (27.6 months; 95% CI 22.4–30.3) [14] still continued to be shorter than reported in the PARSIFAL trial.
Conversely, in the phase 3 MONALEESA-3 trial, after a median follow-up of 39.4 months, median progression-free survival in the subgroup of patients who received palbociclib-fulvestrant as first-line therapy was 33.6 months (95% CI 27.1 - 41.3) [34]. Despite the well-balanced baseline characteristics, median progression-free survival of MONALEESA-3 study seems to be slightly better than that achieved in the PARSIFAL trial.
Therefore, reasons that justify the observed differences in efficacy results from those planned in the initial statistical design in the PARSIFAL trial remain undetermined. 
In the phase 3 FALCON trial, a higher treatment effect with fulvestrant versus anastrozole was seen in some subgroups, particularly in patients with non-visceral disease compared with those with visceral disease [32]. PARSIFAL showed no differences between palbociclib-fulvestrant and palbociclib-letrozole arms across all pre-specified subgroups, apart from a statistical trend toward improved progression-free survival in patients with visceral involvement who received palbociclib-letrozole.
Over the last years, the optimal sequence for the systemic treatment of ER+/HER2- metastatic breast cancer has been controversial. However, considering the consistent improvement in overall survival that has been recently reported with the addition of CDK4/6 inhibitors to endocrine therapy in both first- and second-line settings [12,16,18], the combination of CDK4/6 inhibitors and NSAI has been widely adopted as the preferential strategy for first-line treatment of patients with endocrine-sensitive, ER+/HER2- metastatic breast cancer. Nevertheless, the last updated data from the phase 3 MONALEESA-3 trial [34] have renewed the debate on the optimal endocrine agent to combine with CDK4/6 inhibitors in this scenario.
PARSIFAL supports NSAI usage as the preferred endocrine partner for CDK4/6 inhibitors as initial therapy for this patient population. Further findings from PARSIFAL study mainly place fulvestrant-based therapy as the standard of care for patients who progress on initial endocrine therapy with NSAI and CDK4/6 inhibitors, being also the most used endocrine backbone in the ongoing clinical trials for this indication. Available options include fulvestrant as a single-agent, or for those patients with tumor phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha (PIK3CA) mutations, fulvestrant with the alpha isoform-specific phosphoinositide 3-kinase (PI3K) inhibitor according to the positive results of the phase 3 SOLAR-1 trial [39].
In spite of the lack of superiority of palbociclib-fulvestrant over palbociclib-letrozole, and although the use of fulvestrant as first-line therapy would also not allow patients with endocrine pre-treated, PIK3CA-mutated metastatic breast cancer to receive alpelisib or to participate in several clinical trials for this setting, the use of fulvestrant instead of NSAI in combination with CDK4/6 inhibitors could be considered in endocrine-sensitive patients who are intolerant to NSAI or in patients with PIK3CA wild-type tumors with non-visceral disease. Moreover, in endocrine-sensitive patients with low tumor burden and indolent disease, or those who are unlikely to tolerate CDK4/6 inhibitor-based treatment, fulvestrant monotherapy remains an appropriate alternative, especially for patients without visceral involvement.
[bookmark: _Toc52468156]Discussion of safety.
The safety of palbociclib was previously tested in combination with letrozole in the first-line setting in the PALOMA-1 [23,24] and PALOMA-2 [10] studies, and in combination with fulvestrant in patients who progressed on prior endocrine therapy in the PALOMA-3 study [26,40]. Safety data from these three trials were then pooled and analyzed to characterize toxicities and identify potential safety risks of palbociclib combined with endocrine therapy for up to 50 months [3]. According to Diéras et al. [3], any grade neutropenia events were the most common hematologic AEs in palbociclib-treated patients, with comparable report rates to those observed in PARSIFAL (80.3% versus 83.9% respectively). The incidence of anemias found in our trial was also similar to previous reports for palbociclib treated patients (25.5% versus 27.6% respectively), however the rate of leukopenia was notably lower than previously published (25.1% versus 45.2% respectively).  The main underlying cause of these events is the palbociclib associated myelosuppression, essentially neutropenia, which however appears not to be translated into a corresponding high proportion of febrile neutropenia. Given the acceptable levels of exposure achieved and the fact that the magnitude and severities of these TEAEs did not translate into a corresponding high proportion of permanent discontinuations or a concerned high number of non-disease related deaths, it can be concluded that palbociclib in these proposed combinations, with supportive measures of dose adjustments as appropriate, is reasonably tolerable.
Pulmonary embolism has been previously reported at a higher rate in patients treated with palbociclib plus letrozole in the PALOMA-2 trial [15] (5%) and in patients treated with palbociclib plus fulvestrant in the PALOMA-3 study [26] (1%) compared with no cases in patients treated endocrine monotherapy. Accordingly, pulmonary embolism was the most common serious AE in palbociclib-treated patients (1.3%) of the pooled safety analysis [3]. In the PARSIFAL trial, pulmonary embolism events (3.7%) showed a higher frequency in the palbociclib-fulvestrant arm (12 of the 241; 5.0%) compared to the palbociclib-letrozole group (6 of the 242; 2.5%), and represented the most commonly reported serious TEAE (8 of the 483 patients; 1.7%), leading to death in one patient in the palbociclib-fulvestrant arm (0.4%). Our findings provide further evidence suggesting that palbociclib may cause life-threatening ILD/pulmonary embolism events. Consequently, strict monitoring of signs and symptoms in palbociclib-treated patients is a key element for early diagnosis and medical management as appropriate. 
The rate of infections observed in PARSIFAL was similar to that found in previous reports [3] (57.6% versus 54.7% respectively). Upper respiratory and urinary tract were the most frequent mild severity infections in our trial, with comparable rates to those published in the pooled safety analysis (13.3% versus 11.7% respectively, for respiratory infections; 9.5% versus 10.0% respectively, for urinary infections). In the PARSIFAL trial pneumonia was the most frequent serious infection (5 of 483 patients; 1%), with 2 events (of 242; 0.8%) attributed to treatment with palbociclib-letrozole. According to our findings, previous reports of grade 5 severity pneumonias were only observed in patients receiving endocrine monotherapy [3]. 
Two cases of fatal hepatotoxicity were reported with palbociclib combined with letrozole [41]. Moreover, pooled safety data of the PALOMA trials indicated a high frequency of serum transaminases elevation events (40.8% of ALT elevations; 48.4% AST elevation), with grade 3-4 events typically in occurring in palbociclib treated patients [3]. In the PARSIFAL trial ALT/AST elevations were much less frequent (6.0% and 5.8% respectively) and typically reported as grade 1-2 severity, but a majority of them were attributed to both study drugs. In addition, one patient in the palbociclib-fulvestrant group reported a grade 3 drug-induced liver injury assessed by the investigator as related to study treatment. Serum ALT and AST elevations are previously reported but rare grade 3-4 adverse events occurring in patients in palbociclib based regimens. Our findings provide further evidence suggesting that palbociclib may interfere with liver function causing enzyme elevations or liver injury. The evidence suggesting a potential hepatotoxic effect of palbociclib is still scarce and the possible causes are not yet known, however palbociclib is metabolized largely through the CYP3A4 pathway in the liver and the production of toxic intermediates may partially explain these findings. At all events, close monitoring of palbociclib treated patients is essential for early detection and optimal management of potential liver damage.
[bookmark: _Toc52468157]Overall conclusion.
In conclusion, this international, randomized, open-label trial did not show an improvement in PFS of palbociclib-fulvestrant over palbociclib-letrozole among patients receiving initial systemic treatment for endocrine-sensitive, ER+/HER2- metastatic BC. Overall, the safety profile observed in PARSIFAL was generally consistent with previous reports on palbociclib plus fulvestrant or letrozole, with reasonable drug tolerance, a manageable and predictable safety profile, relatively low rates of discontinuations due to adverse events and no drug related deaths. Findings from the PARSIFAL study confirm NSAI as the preferred palbociclib partner for an effective treatment with a tolerable safety profile in this patient population, and place fulvestrant-based therapy as the standard of care for patients who progress on initial endocrine therapy with NSAI and CDK4/6 inhibitors.
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	Site ID
	Recruiting Site [patients randomized]
	Principal investigator
	IRB

	101
	Hospital Universitari Vall d'Hebrón [51]
	Dr. Meritxell Bellet
	Ethics Committee of Clinical Research Parc de Salut Mar, Barcelona

	102
	Instituto Valenciano de Oncología [20]
	Dr. Joaquin Gavilá
	

	103
	Hospital Reina Sofia de Cordoba [3]
	Dr. Juan de La Haba
	

	104
	Institut Català d'Oncologia (ICO-Hospitalet) [37]
	Dr. Miguel Gil
	

	105
	Hospital del Mar de Barcelona [6]
	Dr. Sonia Servitja
	

	106
	Hospital Universitario Central de Asturias [3]
	Dr. Maria Luque
	

	107
	Hospital Universitario Virgen del Rocío [32]
	Dr. Manuel Ruiz Borrego
	

	108
	Institut Català d’Oncoloogia de Girona [9]
	Dr. Gemma Viñas
	

	109
	Hospital Universitari Sant Joan de Reus [13]
	Dr. Kepa Amilano
	

	110
	Hospital Universitario Juan Ramón Jiménez [5]
	Dr. Juan Bayo
	

	112
	Hospital San Pedro de Alcántara de Cáceres [5]
	Dr. Santiago González
	

	113
	Hospital Universitario de Basurto [7]
	Dr. Maria Purificación Martínez
	

	114
	Hospital Lozano Blesa de Zaragoza [7]
	Dr, Raquel Andrés
	

	115
	Hospital Universitario Miguel Servet [12]
	Dr. Antonio Antón
	

	116
	Hospital Clínico de Santiago [8]
	Dr. Juan Cueva
	

	117
	Hospital Universitario La Paz [16]
	Dr. Pilar Zamora
	

	118
	Hospital Provincial de Castellón [14]
	Dr. Eduardo Martínez de Dueñas
	

	119
	Instituto Oncológico Baselga-Hospital Quirón [3]
	Dr. José Pérez
	

	120
	Hospital Arnau de Vilanova Valencia [4]
	Dr. Vicente Carañana
	

	201
	Hôpital Tenon AP-HP [6]
	Dr. Joseph Gligorov
	Comité de Protection des Personnes, Ile de France V, Hôpital Sant Antoine, Paris

	202
	Institut Claudius Regaud Toulouse [39]
	Dr. Florence Dalenc 
	

	203
	Institut Curie [10]
	Dr. Paul Cottu
	

	204
	Centre Paul Strauss [9]
	Dr. Thierry Petit
	

	205
	Hospital George Pompidou [6]
	Dr. Jacques Medioni
	

	302
	Instituto Nazionale dei Tumori Milan [13]
	Dr. Filippo DeBraud
	Comitato Etico IRCCS Instituto Nazionale dei Tumori

	303
	Instituto Europeo di Oncologia Milano [8]
	Dr. Marco Colleoni
	Comitato Etico degli IRCCS Instituto Europeo di Oncologia e Centro Cardiologico Monzino

	304
	Azienda Ospitialaria Policlinico di Modena [1]
	Dr. Laura Cortesi
	Comitato Etico dell’Area Vasta -Emilia Nord

	305
	Ospedale San Gerardo [2]
	Dr. Marina Cazzaniga
	Comitato Etico Brianza

	306
	P.O. Senatora Antonio Perrino Brindisi [6]
	Dr. Saverio Cinieri
	Comitato Independiente di Etica Medica della Asl Brindisi

	307
	Azienda Socio-Sanitaria Territoriale di Cremona [2]
	Dr. Daniele Generali
	Comitato Etico Area Cremona Matova Lodi

	308
	Ospedale Guglielmo da Saliceto [1]
	Dr. Luigi Cavanna
	Comitato Etico A, USL di Piacenza

	309
	A.O.U. Città della Salute e della
Scienza di Torino [1]
	Dr. Mario Airoldi
	Comitato Etico Interaziendale A.O.U. Città della Salute e della Scienza di Torino

	310
	Azienda Ospedaliero- Universitaria di Cagliari [4]
	Dr. Francesco Atzori
	Comitato Etico Indipendente della A.O.U di Cagliari

	401
	Barts Cancer Institute [20]
	Dr. Peter Schmid
	London Bridge Research Ethics Committee

	402
	Royal United Hospitals Bath NHS
Foundation Trust [4]
	Dr. Mark Beresford
	

	403
	Nottingham University Hospitals NHS Trust [4]
	Dr. Steve Chan
	

	405
	Abertawe Bro Morgannwg University Health Board, Singleton
Hospital,Wales [8]
	Dr. Gianfilippo Bertelli
	

	407
	Royal Cornwall Hospital NHS Trust [16]
	Dr. Duncan Wheatley
	

	408
	The Christie NHS Foundation Trust, Manchester [2]
	Dr. Andrew Wardley
	

	502
	University clinic of Heidelberg [21]
	Dr. Frederik Marmé
	Universität Heidelberg EthikCommission Mediziinische Fakultät Heidelberg

	503
	Med. Versorgungszentrum Dessau [3]
	Dr. Joachim Bischoff
	

	801
	General University Hospital in Prague [9]
	Dr. Petra Tesařová
	Ethics Committee of General University of Prague

	802
	Fakultni nemocnice Olomouc [5]
	Dr. Bohuslav Melichar
	Etická komice FN Olomouc

	904
	Moscow State Budget Institution of
Health Moscow Clinical Scientific Center, Moscow Department of Health [7]
	Dr. Mikhail Byakhov
	Local Ethics Committee at the Moscow Clinical Research and Practical Centre n.a. A.S. Loginov

	905
	Republican Clinical Oncology Dispensary Ministry of Health of Tatarstan, Kazan [3]
	Dr. Guzel Mukhametshina
	Local Ethics Committee of the State Autonomous Healthcare Institution “Republic Clinical Oncology Dispensary of the Ministry of Healthcare of the Republic of Tatarstan”

	906
	St-Pet. Clinical Scientific and Applied Center of Specialized Medical Care Saint-Petersburg, [9]
	Dr. Vladimir Moiseenko.
	Saint-Petersburg Government Committee of Healthcare State Budgetary Institution of Healthcare“Saint-Petersburg Clinical Scientific and Practical Center of specialized medical services (oncology)”

	907
	Pyatigorsk Oncology Dispansery [12]
	Dr. Vladimir Vladimirov
	Local Ethics Committee State Budgetary Health Institution Stavropol Territory (SBHI ST) “Pyatigorskiy oncology dispensary”

	
	Total of Recruiting Sites: 47
	Total of randomized patients: 486
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	Examples of CYP3A strong inhibitors
	Examples of CYP3A strong inducers
	Examples of CYP3A moderate inducers

	boceprevir, clarithromycin, conivaptan, delavirdine,, indinavir, itraconazole, ketoconazole, lopinavir, mibefradil, nefazodone, nelfinavir, posaconazole, lopinavir/ritonavir, saquinavir, telaprevir, telithromycin, voriconazole, grapefruit juice and grapefruit.
	carbamazepine, enzalutamide, felbamate, nevirapine, phenobarbital, phenytoin, primidone, rifabutin, rifampin, rifapentin and St. John’s Wort Coadministration of moderate inducers.
	bosentan, efavirenz, etravirine, modafinil, and nafcillin
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	Study Period
	Screening
	Treatment period
	Post-treatment follow up period

	Day
	-28 to -1
	Each cycle (every 28 ± 3 days)
	28±7 days after last dose
	Every 6 months15

	Informed Consent1
	X
	
	
	

	ER and HER2 status2
	X
	
	
	

	Baseline sings/symptoms
	X
	
	
	

	Check of inclusion/exclusion criteria
	X
	
	
	

	Post-menopausal status confirmation
	X
	
	
	

	Medical History3
	X
	
	
	

	Physical Examination and ECOG status4,5
	X
	X
	X
	

	Weight and Vital signs
	X
	X
	X
	

	Concomitant Medication Reporting6
	X
	X
	X
	

	Review Patient Diary
	
	X
	
	

	AE reporting7
	X
	X
	X
	

	12-lead ECG8
	X
	X
	X
	

	Tumor Assessments9
	X
	X
	X
	x

	Samples for translational sub-study:
	
	
	
	

	Primary tumor biopsy10
	x
	
	
	

	Blood samples for translational sub-study11
	x
	X
	X
	

	Biopsies from metastatic lesions12
	x
	X
	
	

	Standard Laboratory Procedures:
	
	
	
	

	Hematology13
	X
	X
	X
	

	Biochemistry14
	X
	X
	X
	

	Treatment Administration
	
	X (Section 3.3)
	
	


 (1) Signed written informed consent was to be obtained prior to any trial procedure. (2) Confirmation of histological diagnosis and specified estrogen, progesterone and HER2 receptors status. (3) Complete medical history and demographics and all medications taken the last 28 days prior to enrolment. (4) Physical examination and vital signs and weight measurement prior to enrolment. (5) ECOG performance status assessed at screening and before trial drug administration at each cycle. (6) Relevant concomitant medication (including any prescription medication, OTC preparation, or herbal therapy) was to be recorded between 21 days preceding first treatment dose until the safety follow up visit (28 +/- 7 days of last IMP dose administration). (7) All AEs occurring during the trial from signature of informed consent until the safety follow up visit (28 +/- 7 days of last IMP dose administration) had to be recorded and graded according to NCI-CTCAE, version 4.0. (8) ECG at screening and every 3 cycles starting at cycle 3 and till end of treatment follow-up visit (ECGs should be monitored more frequently, if clinically indicated). (9) Baseline assessments of the, thorax, abdomen and pelvis (preferably CT or MRI in case of contrast allergy) performed no more than 28 days before the first trial treatment. Baseline bone scan performed no more than 60 days before the first trial treatment. Post-baseline assessments performed every 12 weeks +/- 7 days using the same imaging method and where possible obtained at the same institution for an individual patient as used during screening until PD. Bone scans performed every 24 weeks (+/- 7 days) if bone involvement had been demonstrated (or if it was clinically or biochemically suspected), regardless if the bone involvement could be identified in the CT scan. CT or MRI of the brain was not mandatory at baseline unless clinical suspicion of central involvement. (10) Primary tumor samples collected from non-de novo patients. (11) Blood samples for translational sub studies, collected from all patients, at baseline, after 2 and 12 weeks of treatment start and at tumour progression (prior to start alternative anticancer therapy). (12) Tumor samples collected from all patients at baseline and at progression (if biopsable lesion). For non de novo patients if collection of tumor tissue at the time of metastatic disease diagnose was not feasible, at least archived tissue sample from the primary tumor had to be provided. (13) Laboratory test performed as per local standard of care and clinical indication. At least hemogram had to be performed on D1 and D14 at cycle 1 and cycle 2, and D1 for subsequent cycles, before treatment administration. Parameters assessed had to include hemoglobin, hematocrit, red blood cell count, platelet count, and white blood cell count with differential count (neutrophils, lymphocytes, monocytes, eosinophils, basophils). (14)  Laboratory test were performed as per local standard of care and clinical indication. At least biochemistry results had to be available before treatment administration on D1 of each cycle. (15) Treatment follow up period: After discontinuation of study treatment, post -treatment follow-up (including survival status and post study anticancer therapy evaluation) was collected every 6 months (±7 days) from the last dose of study treatment. Telephone contact was acceptable. If patient discontinued treatment for any reason other than progression, tumor assessment was included in the evaluation.
[bookmark: _Ref52425293][bookmark: _Toc52046471][bookmark: _Toc52446205][bookmark: _Toc52468162]Table 4. Methods of statistical analysis of study variables.
	Variable/Outcome
	Hypothesis
	Outcome measure
	Method of analysis

	1) Primary efficacy
	
	
	

	PFS 
(investigator criteria) 
	Intervention > control arm (ITT) 
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	
	Intervention > control arm (PP) 
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	2) Secondary efficacy (ITT population)
	 
	 

	PFS (RECIST v1.1)
	Intervention > control arm
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	ORR
	Intervention > control arm
	Binary
	Fisher’s exact test and Logistic model

	CBR
	Intervention > control arm
	Binary
	Fisher’s exact test and Logistic model

	OS
	Intervention > control arm
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	DoR
	Intervention > control arm
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	DoCB
	Intervention > control arm
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	TTP
	Intervention > control arm
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	TTR
	Intervention > control arm
	Time to event
	Kaplan-Meier survival analysis (Log-Rank test and Cox model)

	3) Safety (Safety Population)
	

	Adverse events
	Intervention ≠ control arm
	MedDRA (categorical)
	Descriptive methods

	Toxicities G3-G4
	Differences according baseline characteristics
	MedDRA (categorical)
	Chi-squared / Mann Whitney test/ Logistic regression.

	4) Sensitive analysis 
	 
	 

	PP analysis
	Intervention > control arm (PP)
	All outcomes
	Kaplan-Meier survival analysis (Log-Rank test)/Chi-squared test

	Adjusting for baseline and stratified randomization factors
	Intervention > control arm (ITT)
	Time to event endpoints
	Multivariable Cox regression models

	Adjusting for baseline and stratified randomization factors
	Intervention > control arm (ITT)
	Binary endpoints
	Multivariable logistic regression models


		
[bookmark: _Ref52424830][bookmark: _Toc52046473][bookmark: _Ref52424775][bookmark: _Toc52446206][bookmark: _Toc52468163]Table 5. PARSIFAL trial patient disposition.
	Randomization Arm
	Palbociclib-
Fulvestrant
	Palbociclib-
Letrozole
	Overall

	Screening Population
	NA
	NA
	552

	Randomized
	243 (100.0%)
	243 (100.0%)
	486 (88.0%)

	Excluded:
	0 (0.0%)
	0 (0.0%)
	66 (12.0%)

	- Non-fulfillment Selection Criteria
	0 (0.0%)
	0 (0.0%)
	59 (10.7%)

	- Withdrawal of consent
	0 (0.0%)
	0 (0.0%)
	6 (1.1%)

	- Patient Refused to Participate in Clinical Trial
	0 (0.0%)
	0 (0.0%)
	1 (0.2%)

	Safety population
	242 (99.6%)
	241 (99.2%)
	483 (99.4%)

	Treated: Palbociclib-Letrozole
	1 (0.4%)
	241 (99.2%)
	242 (49.8%)

	Treated: Palbociclib-Fulvestrant
	241 (99.2%)
	0 (0.0%)
	241 (49.6%)

	Withdrawn prior to treatment:
	1 (0.4%)
	2 (0.8%)
	3 (0.6%)

	- Brain Metastases (identified prior to treatment)
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	- Medical decision
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	- Patient withdrew consent
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Intent-to-Treat population
	243 (100.0%)
	243 (100.0%)
	486 (100.0%)

	Follow-up Time (months) - Mean (95% CI)
	30.6
(29.0; 32.1)
	30.4
(28.9; 31.9)
	30.5
(29.4; 31.6)

	Per-Protocol population
	229 (94.2%)
	233 (95.9%)
	462 (95.1%)

	Protocol deviations & special cases:
	14 (5.8%)
	10 (4.1%)
	24 (4.9%)

	- No post-baseline tumor assessment
	4 (1.6%)
	4 (1.6%)
	8 (1.6%)

	- IMP underdose
	4 (1.6%)
	2 (0.8%)
	6 (1.2%)

	- DFI to previous endocrine therapy <12 months
	2 (0.8%)
	3 (1.2%)
	5 (1.0%)

	- IMP administration dosing schedule
	4 (1.6%)
	1 (0.4%)
	5 (1.0%)

	- IMP not administered but randomization completed
	1 (0.4%)
	2 (0.8%)
	3 (0.6%)

	- No baseline tumor assessment
	1 (0.4%)
	2 (0.8%)
	3 (0.6%)

	- Tumor lesion must have ER+ Her2-
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	- Adequate organ function
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	- No other malignancies within 5 last years
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	- IMP administered not corresponding to randomization arm
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	- Prohibited medication was taken
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	- Exemestane during 2 cycles instead of Letrozole
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	- Patient did not meet all selection criteria
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Study terminated
	72 (29.6%)
	88 (36.2%)
	160 (32.9%)

	Treatment discontinuation:
	171 (70.4%)
	155 (63.8%)
	326 (67.1%)

	- Disease progression
	122 (50.2%)
	122 (50.2%)
	244 (50.2%)

	- Patient withdrew consent
	12 (4.9%)
	8 (3.3%)
	20 (4.1%)

	- Adverse Event
	13 (5.3%)
	5 (2.1%)
	18 (3.7%)

	- Death
	8 (3.3%)
	2 (0.8%)
	10 (2.1%)

	- Investigator’s decision
	4 (1.6%)
	1 (0.4%)
	5 (1.0%)

	- Protocol deviations
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	- Lost to follow-up
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	- Other
	9 (3.7%)
	15 (6.2%)
	24 (4.9%)


IMP: investigational medicinal product. DFI: disease free interval.  
(Cross reference: Table 4 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52426530][bookmark: _Toc52446207][bookmark: _Toc52468164]Table 6. Summary of baseline characteristics (Intent-to-Treat population).
	
	Palbociclib-Fulvestrant 
(N=243)
	Palbociclib-Letrozole 
(N=243)
	Overall 
(N=486)

	Age (years)

	    N
	243
	243
	486

	    Mean (SD)
	62.3 (11.4)
	61.9 (10.7)
	62.1 (11.0)

	    Median (Min, Max)
	64.0 (25.0, 88.0)
	62.0 (35.0, 90.0)
	63.0 (25.0, 90.0)

	    P25, P75
	55.0, 70.0
	54.0, 70.0
	54.0, 70.0

	Race

	    Caucasian
	231 (97.9%)
	230 (99.1%)
	461 (98.5%)

	    Black
	3 (1.3%)
	1 (0.4%)
	4 (0.9%)

	    Asian
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	    Missing
	7
	11
	18

	Country (number of centers)

	    Spain (19)
	130 (53.5%)
	125 (51.4%)
	255 (52.5%)

	    France (5)
	36 (14.8%)
	34 (14.0%)
	70 (14.4%)

	    UK (6)
	25 (10.3%)
	29 (11.9%)
	54 (11.1%)

	    Italy (9)
	17 (7.0%)
	21 (8.6%)
	38 (7.8%)

	    Russia (4)
	15 (6.2%)
	16 (6.6%)
	31 (6.4%)

	    Germany (2)
	13 (5.3%)
	11 (4.5%)
	24 (4.9%)

	    Czech Republic (2)
	7 (2.9%)
	7 (2.9%)
	14 (2.9%)

	ECOG Performance Status

	    0
	151 (62.1%)
	124 (51.0%)
	275 (56.6%)

	    1
	80 (32.9%)
	107 (44.0%)
	187 (38.5%)

	    2
	12 (4.9%)
	12 (4.9%)
	24 (4.9%)

	Menopausal Status

	    Postmenopausal
	226 (93.0%)
	223 (91.8%)
	449 (92.4%)

	    Pre or Perimenopausal
	17 (7.0%)
	20 (8.2%)
	37 (7.6%)

	Estrogen Receptor (ER)

	    [+] > 10%
	240 (98.8%)
	242 (99.6%)
	482 (99.2%)

	    Low [+], 1 to 10%
	3 (1.2%)
	1 (0.4%)
	4 (0.8%)

	Progesterone receptor (PgR)

	    [+] > 10%
	172 (74.1%)
	183 (80.6%)
	355 (77.3%)

	    Low [+], 1 to 10%
	60 (25.9%)
	44 (19.4%)
	104 (22.7%)

	    missing
	11
	16
	27

	Human Epidermal Growth Factor Receptor 2 (HER2)

	    Negative
	243 (100.0%)
	243 (100.0%)
	486 (100.0%)

	Disease Stage at Initial Diagnostic

	    I
	35 (14.4%)
	42 (17.3%)
	77 (15.8%)

	    II
	72 (29.6%)
	70 (28.8%)
	142 (29.2%)

	    III
	31 (12.8%)
	24 (9.9%)
	55 (11.3%)

	    IV
	102 (42.0%)
	96 (39.5%)
	198 (40.7%)

	    Unknown
	3 (1.2%)
	11 (4.5%)
	14 (2.9%)

	Diagnosis of Advanced Cancer

	    Distant
	242 (99.6%)
	243 (100.0%)
	485 (99.8%)

	    Regional
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Metastatic Disease Diagnosis

	    De novo
	102 (42.0%)
	96 (39.5%)
	198 (40.7%)

	    Non-de novo
	141 (58.0%)
	147 (60.5%)
	288 (59.3%)

	Time Disease-Free Interval (years)

	    N
	129
	133
	262

	    Mean (SD)
	6.3 (5.5)
	6.0 (5.2)
	6.1 (5.4)

	    Median (Min, Max)
	4.3 (0.0, 30.7)
	5.0 (0.0, 24.6)
	4.6 (0.0, 30.7)

	    P25, P75
	2.5, 8.9
	2.1, 8.3
	2.3, 8.4

	Visceral Disease

	    Non-visceral
	128 (52.7%)
	125 (51.4%)
	253 (52.1%)

	    Visceral
	115 (47.3%)
	118 (48.6%)
	233 (47.9%)

	Number of Disease Sites Categorized

	    1 to 2
	141 (58.0%)
	133 (54.7%)
	274 (56.4%)

	    >=3
	102 (42.0%)
	110 (45.3%)
	212 (43.6%)

	Disease Site

	    Bone
	178 (73.3%)
	181 (74.5%)
	359 (73.9%)

	    Lymph nodes
	97 (39.9%)
	108 (44.4%)
	205 (42.2%)

	    Lung
	65 (26.7%)
	76 (31.3%)
	141 (29.0%)

	    Breast
	55 (22.6%)
	57 (23.5%)
	112 (23.0%)

	    Liver
	46 (18.9%)
	36 (14.8%)
	82 (16.9%)

	    Pleura
	32 (13.2%)
	27 (11.1%)
	59 (12.1%)

	    Brain
	25 (10.3%)
	26 (10.7%)
	51 (10.5%)

	    Thorax
	22 (9.1%)
	27 (11.1%)
	49 (10.1%)

	    Skin
	14 (5.8%)
	15 (6.2%)
	29 (6.0%)

	    Abdomen
	7 (2.9%)
	10 (4.1%)
	17 (3.5%)

	    Peritoneum
	7 (2.9%)
	8 (3.3%)
	15 (3.1%)

	    Adrenal gland
	6 (2.5%)
	3 (1.2%)
	9 (1.9%)

	    Kidney
	3 (1.2%)
	0 (0.0%)
	3 (0.6%)

	    Spleen 
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	    Other
	  9 (3.7%)
	7 (2.9%)
	16 (3.2%)

	Measurable Disease

	    No
	48 (19.8%)
	62 (25.5%)
	110 (22.6%)

	    Yes
	195 (80.2%)
	181 (74.5%)
	376 (77.4%)

	Prior Chemotherapy

	    No
	149 (61.3%)
	155 (63.8%)
	304 (62.6%)

	    Yes
	94 (38.7%)
	88 (36.2%)
	182 (37.4%)

	    Adjuvant
	73 (30.0%)
	71 (29.2%)
	144 (29.6%)

	    Neoadjuvant
	25 (10.3%)
	21 (8.6%)
	46 (9.5%)

	Neo(adjuvant) Prior Chemotherapy Substance

	    Cyclophosphamide
	70 (28.8%)
	65 (26.7%)
	135 (27.8%)

	    Fluorouracil
	49 (20.2%)
	38 (15.6%)
	87 (17.9%)

	    Doxorubicin
	32 (13.2%)
	33 (13.6%)
	65 (13.4%)

	    Epirubicin
	31 (12.8%)
	30 (12.3%)
	61 (12.6%)

	    Docetaxel
	26 (10.7%)
	26 (10.7%)
	52 (10.7%)

	    Methotrexate
	18 (7.4%)
	10 (4.1%)
	28 (5.8%)

	    Paclitaxel
	12 (4.9%)
	15 (6.2%)
	27 (5.6%)

	    Combinations of antineoplastic agents
	8 (3.3%)
	7 (2.9%)
	15 (3.1%)

	    Fluorouracil, combinations
	3 (1.2%)
	1 (0.4%)
	4 (0.8%)

	    Anthracyclines and related substances
	1 (0.4%)
	2 (0.8%)
	3 (0.6%)

	    Capecitabine
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	    Other
	5 (2.1%)
	5 (2.1%)
	10 (2.1%)

	Prior Endocrine Therapy

	    Adjuvant
	116 (47.7%)
	117 (48.1%)
	233 (47.9%)

	    Neoadjuvant
	0 (0.0%)
	5 (2.1%)
	5 (1.0%)

	Neo(adjuvant) Prior Endocrine Therapy Substance

	    Tamoxifen
	87 (35.8%)
	90 (37.0%)
	177 (36.4%)

	    Letrozole
	37 (15.2%)
	24 (9.9%)
	61 (12.6%)

	    Anastrozole
	22 (9.1%)
	16 (6.6%)
	38 (7.8%)

	    Exemestane
	10 (4.1%)
	13 (5.3%)
	23 (4.7%)

	    Phenglutarimide
	8 (3.3%)
	8 (3.3%)
	16 (3.3%)

	    Goserelin
	5 (2.1%)
	7 (2.9%)
	12 (2.5%)

	    Other 
	3 (1.2%)
	4 (1.6%)
	7 (1.4%)

	Neo(adjuvant) Prior Endocrine Therapy Tamoxifen and/or Aromatase Inhibitors

	    Tamoxifen only
	49 (20.2%)
	59 (24.3%)
	108 (22.2%)

	    Aromatase inhibitors    only
	26 (10.7%)
	20 (8.2%)
	46 (9.5%)

	    Both
	38 (15.6%)
	31 (12.8%)
	69 (14.2%)

	    Neither of them
	130 (53.5%)
	133 (54.7%)
	263 (54.1%)

	Prior Target Therapy

	    Adjuvant
	0 (0.0%)
	3 (1.2%)
	3 (0.6%)

	    Neoadjuvant
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Neo(adjuvant) Prior Target Therapy Substance

	    Therapeutic radiopharmaceuticals
	0 (0.0%)
	3 (1.2%)
	3 (0.6%)

	    Paclitaxel
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Prior Medication with Analgesics or Corticoids

	    No
	155 (63.8%)
	148 (60.9%)
	303 (62.3%)

	    Yes
	88 (36.2%)
	95 (39.1%)
	183 (37.7%)


Note: Values represent number (%) of subjects.
(Cross reference: Table 5 of Final Analysis Statistical Report dated 4th September 2020).



[bookmark: _Ref52426493][bookmark: _Toc52446208][bookmark: _Toc52468165][bookmark: _Toc52046476]Table 7. Study drug exposure, dose reductions, delays, interruptions and treatment compliance in the safety population.
	
	Palbociclib - Fulvestrant
(N = 241)
	Palbociclib - Letrozole
(N = 242)

	
	Palbociclib
	Fulvestrant
	Palbociclib
	Letrozole

	Median Relative Dose Intensity – % (range)
	94.2 (54.1)
	92.7 (84.1)

	
	91.7 (106.1)
	99.2 (26.8)
	90.0 (104.9)
	98.8 (106.6)

	Median number of cycles – N (range)
	26.0 (55.0)
	28.0 (55.0)

	Median treatment duration – days (range)
	738.0 (1,578.0)
	720.0 (1,574.0)
	788.0 (1,546.0)
	795.5 (1,553.0)

	Median days on drug – days (range)
	499.0 (10.0; 1,151.0)
	27.0 (1.0; 57.0)
	553.5 (6.0; 1,171.0)
	784.0 (6.0; 1,567.0)

	Dose reductions – N (%) [95% CI]
	85 (35.3%) [29.2%; 41.7%]
	108 (44.6%) [38.3%; 51.1%]

	At least 1 cycle delayed - N (%) [95% CI]
	118 (49.0%) [42.5%; 55.5%]
	123 (50.8%) [44.3%; 57.3%]

	Mean dose interruptions – days (range)
	45.5 (0.0; 900.0)
	0.1 (0.0; 1.0)
	34.1 (0.0; 254.0)
	5.8 (0.0; 61.0)

	Mean dose reductions – days (range)
	6.1 (0.0; 42.0)
	0.0 (0.0; 1.0)
	7.8 (0.0; 56.0)
	0.0 (0.0; 0.0)

	Mean Dose intensity (compliance) - % (range)
	84.5 (2.5; 108.5)
	97.7 (78.8; 105.6)
	85.9 (12.3; 117.2)
	96.8 (40.0; 146.6)

	Daily dose intensity – mg or mg/5mL (range) 
	114.6 (3.1; 135.7)
	496.1 (393.9; 527.8)
	112.5 (15.4; 146.5)
	2.5 (1.0; 3.7)


(Cross reference: Tables 148, 151, 153, 156 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52426559]

[bookmark: _Toc52446209][bookmark: _Toc52468166]Table 8. List of concomitant medication used by > 10 patients (Safety population).
	Concomitant medication (ATC Name)
	Palbociclib-
Fulvestrant 
(N=241)
	Palbociclib-
Letrozole 
(N=242)
	Overall 
(N=483)

	Concomitant medication
	231 (95.9%)
	232 (95.9%)
	463 (95.9%)

	    Paracetamol
	104 (43.2%)
	108 (44.6%)
	212 (43.9%)

	    Omeprazole
	60 (24.9%)
	51 (21.1%)
	111 (23.0%)

	    Denosumab
	58 (24.1%)
	51 (21.1%)
	109 (22.6%)

	    Ibuprofen
	55 (22.8%)
	52 (21.5%)
	107 (22.2%)

	    Amoxicillin
	33 (13.7%)
	46 (19.0%)
	79 (16.4%)

	    Amoxicillin and beta-lactamase inhibitor
	34 (14.1%)
	45 (18.6%)
	79 (16.4%)

	    Ranitidine
	36 (14.9%)
	42 (17.4%)
	78 (16.1%)

	    Calcium, combinations with vitamin d and/or other drugs
	42 (17.4%)
	35 (14.5%)
	77 (15.9%)

	    Metamizole sodium
	31 (12.9%)
	41 (16.9%)
	72 (14.9%)

	    Levothyroxine sodium
	32 (13.3%)
	34 (14.0%)
	66 (13.7%)

	    Metoclopramide
	32 (13.3%)
	29 (12.0%)
	61 (12.6%)

	    Lorazepam
	29 (12.0%)
	31 (12.8%)
	60 (12.4%)

	    Fentanyl
	28 (11.6%)
	31 (12.8%)
	59 (12.2%)

	    Dexamethasone
	34 (14.1%)
	17 (7.0%)
	51 (10.6%)

	    Acetylsalicylic acid
	19 (7.9%)
	27 (11.2%)
	46 (9.5%)

	    Morphine
	22 (9.1%)
	22 (9.1%)
	44 (9.1%)

	    Tramadol
	22 (9.1%)
	22 (9.1%)
	44 (9.1%)

	    Ciprofloxacin
	19 (7.9%)
	24 (9.9%)
	43 (8.9%)

	    Simvastatin
	21 (8.7%)
	22 (9.1%)
	43 (8.9%)

	    Dexketoprofen
	20 (8.3%)
	21 (8.7%)
	41 (8.5%)

	    Enoxaparin
	27 (11.2%)
	12 (5.0%)
	39 (8.1%)

	    Colecalciferol
	20 (8.3%)
	18 (7.4%)
	38 (7.9%)

	    Diazepam
	19 (7.9%)
	17 (7.0%)
	36 (7.5%)

	    Levofloxacin
	24 (10.0%)
	12 (5.0%)
	36 (7.5%)

	    Pregabalin
	16 (6.6%)
	19 (7.9%)
	35 (7.2%)

	    Pantoprazole
	21 (8.7%)
	12 (5.0%)
	33 (6.8%)

	    Metformin
	14 (5.8%)
	18 (7.4%)
	32 (6.6%)

	    Oxycodone
	16 (6.6%)
	16 (6.6%)
	32 (6.6%)

	    Amlodipine
	12 (5.0%)
	19 (7.9%)
	31 (6.4%)

	    Fosfomycin
	12 (5.0%)
	19 (7.9%)
	31 (6.4%)

	    Goserelin
	14 (5.8%)
	17 (7.0%)
	31 (6.4%)

	    Zoledronic acid
	13 (5.4%)
	18 (7.4%)
	31 (6.4%)

	    Atorvastatin
	14 (5.8%)
	16 (6.6%)
	30 (6.2%)

	    Alprazolam
	11 (4.6%)
	18 (7.4%)
	29 (6.0%)

	    Diclofenac
	18 (7.5%)
	11 (4.5%)
	29 (6.0%)

	    Enalapril
	14 (5.8%)
	14 (5.8%)
	28 (5.8%)

	    Cetirizine
	14 (5.8%)
	13 (5.4%)
	27 (5.6%)

	    Calcium carbonate
	13 (5.4%)
	13 (5.4%)
	26 (5.4%)

	    Acetylcysteine
	12 (5.0%)
	13 (5.4%)
	25 (5.2%)

	    Other emollients and protectives
	10 (4.1%)
	14 (5.8%)
	24 (5.0%)

	    Prednisone
	12 (5.0%)
	12 (5.0%)
	24 (5.0%)

	    Bisoprolol
	10 (4.1%)
	13 (5.4%)
	23 (4.8%)

	    Hydrochlorothiazide
	9 (3.7%)
	14 (5.8%)
	23 (4.8%)

	    Loperamide
	13 (5.4%)
	10 (4.1%)
	23 (4.8%)

	    Macrogol, combinations
	14 (5.8%)
	9 (3.7%)
	23 (4.8%)

	    Calcifediol
	8 (3.3%)
	14 (5.8%)
	22 (4.6%)

	    Azithromycin
	12 (5.0%)
	9 (3.7%)
	21 (4.3%)

	    Cefuroxime
	13 (5.4%)
	8 (3.3%)
	21 (4.3%)

	    Esomeprazole
	12 (5.0%)
	9 (3.7%)
	21 (4.3%)

	    Furosemide
	13 (5.4%)
	8 (3.3%)
	21 (4.3%)

	    Macrogol
	12 (5.0%)
	9 (3.7%)
	21 (4.3%)

	    Other therapeutic products
	11 (4.6%)
	9 (3.7%)
	20 (4.1%)

	    Prednisolone
	10 (4.1%)
	10 (4.1%)
	20 (4.1%)

	    Ramipril
	11 (4.6%)
	9 (3.7%)
	20 (4.1%)

	    Calcium
	8 (3.3%)
	11 (4.5%)
	19 (3.9%)

	    Tapentadol
	9 (3.7%)
	10 (4.1%)
	19 (3.9%)

	    Vitamin d and analogues
	12 (5.0%)
	7 (2.9%)
	19 (3.9%)

	    Codeine
	6 (2.5%)
	12 (5.0%)
	18 (3.7%)

	    Citalopram
	11 (4.6%)
	6 (2.5%)
	17 (3.5%)

	    Lidocaine
	8 (3.3%)
	9 (3.7%)
	17 (3.5%)

	    Magnesium
	7 (2.9%)
	10 (4.1%)
	17 (3.5%)

	    Paroxetine
	8 (3.3%)
	9 (3.7%)
	17 (3.5%)

	    Sulfamethoxazole and trimethoprim
	7 (2.9%)
	10 (4.1%)
	17 (3.5%)

	    Tramadol and paracetamol
	6 (2.5%)
	11 (4.5%)
	17 (3.5%)

	    All other non-therapeutic products
	7 (2.9%)
	9 (3.7%)
	16 (3.3%)

	    Naproxen
	7 (2.9%)
	9 (3.7%)
	16 (3.3%)

	    Salbutamol
	8 (3.3%)
	8 (3.3%)
	16 (3.3%)

	    Zolpidem
	6 (2.5%)
	10 (4.1%)
	16 (3.3%)

	    Amitriptyline
	8 (3.3%)
	7 (2.9%)
	15 (3.1%)

	    Atenolol
	9 (3.7%)
	6 (2.5%)
	15 (3.1%)

	    Loratadine
	9 (3.7%)
	6 (2.5%)
	15 (3.1%)

	    Ondansetron
	5 (2.1%)
	10 (4.1%)
	15 (3.1%)

	    Paracetamol, combinations excl. psycholeptics
	8 (3.3%)
	7 (2.9%)
	15 (3.1%)

	    Betahistine
	7 (2.9%)
	7 (2.9%)
	14 (2.9%)

	    Bromazepam
	6 (2.5%)
	8 (3.3%)
	14 (2.9%)

	    Budesonide
	9 (3.7%)
	5 (2.1%)
	14 (2.9%)

	    Gabapentin
	8 (3.3%)
	6 (2.5%)
	14 (2.9%)

	    Influenza vaccines
	6 (2.5%)
	8 (3.3%)
	14 (2.9%)

	    Ipratropium bromide
	6 (2.5%)
	8 (3.3%)
	14 (2.9%)

	    Losartan
	6 (2.5%)
	8 (3.3%)
	14 (2.9%)

	    Methylprednisolone
	4 (1.7%)
	10 (4.1%)
	14 (2.9%)

	    Aciclovir
	8 (3.3%)
	5 (2.1%)
	13 (2.7%)

	    Betamethasone
	5 (2.1%)
	8 (3.3%)
	13 (2.7%)

	    Escitalopram
	9 (3.7%)
	4 (1.7%)
	13 (2.7%)

	    Folic acid
	5 (2.1%)
	8 (3.3%)
	13 (2.7%)

	    Metronidazole
	7 (2.9%)
	6 (2.5%)
	13 (2.7%)

	    Various alimentary tract and metabolism products
	7 (2.9%)
	6 (2.5%)
	13 (2.7%)

	    Codeine, combinations excl. psycholeptics
	7 (2.9%)
	5 (2.1%)
	12 (2.5%)

	    Filgrastim
	9 (3.7%)
	3 (1.2%)
	12 (2.5%)

	    Lormetazepam
	8 (3.3%)
	4 (1.7%)
	12 (2.5%)

	    Nystatin
	7 (2.9%)
	5 (2.1%)
	12 (2.5%)

	    Piperacillin and beta-lactamase inhibitor
	3 (1.2%)
	9 (3.7%)
	12 (2.5%)

	    Ambroxol
	6 (2.5%)
	5 (2.1%)
	11 (2.3%)

	    Candesartan
	6 (2.5%)
	5 (2.1%)
	11 (2.3%)

	    Domperidone
	4 (1.7%)
	7 (2.9%)
	11 (2.3%)

	    Hydrocortisone
	8 (3.3%)
	3 (1.2%)
	11 (2.3%)

	    Ketoprofen
	5 (2.1%)
	6 (2.5%)
	11 (2.3%)

	    Lactulose
	3 (1.2%)
	8 (3.3%)
	11 (2.3%)

	    Lansoprazole
	4 (1.7%)
	7 (2.9%)
	11 (2.3%)

	    Lercanidipine
	6 (2.5%)
	5 (2.1%)
	11 (2.3%)

	    Pravastatin
	4 (1.7%)
	7 (2.9%)
	11 (2.3%)

	    Rosuvastatin
	7 (2.9%)
	4 (1.7%)
	11 (2.3%)

	    Sertraline
	4 (1.7%)
	7 (2.9%)
	11 (2.3%)

	    Tinzaparin
	3 (1.2%)
	8 (3.3%)
	11 (2.3%)

	    Valsartan
	8 (3.3%)
	3 (1.2%)
	11 (2.3%)

	    Venlafaxine
	5 (2.1%)
	6 (2.5%)
	11 (2.3%)

	    Chlorhexidine
	3 (1.2%)
	7 (2.9%)
	10 (2.1%)

	    Ebastine
	5 (2.1%)
	5 (2.1%)
	10 (2.1%)

	    Mirtazapine
	8 (3.3%)
	2 (0.8%)
	10 (2.1%)

	    Sodium bicarbonate
	3 (1.2%)
	7 (2.9%)
	10 (2.1%)

	    Torasemide
	5 (2.1%)
	5 (2.1%)
	10 (2.1%)

	    Various
	5 (2.1%)
	5 (2.1%)
	10 (2.1%)


[bookmark: _Toc47375330](Cross reference: Table 159 of Final Analysis Statistical Report dated 4th September 2020).


[bookmark: _Ref52426604][bookmark: _Toc52046478][bookmark: _Toc52446210][bookmark: _Toc52468167]Table 9. Other Kaplan-Meier analysis and results of progression-free survival in the Intent-to-Treat population.
	Type of analysis
	Study Group
	Median (95%CI)
	HR (95%CI)
	P-value

	PFS per investigator’s assessment (IA)
	P-F
	27.9 (24.2-33.1)
	1.10 (0.86-1.41)
	0.4372

	
	P-L
	32.8 (25.8-35.9)
	
	

	PFS-IA non-visceral disease
	P-F
	36.6 (30.7-NE)
	0.97 (0.67-1.40)
	0.8697

	
	P-L
	35.9 (28.0-NE)
	
	

	PFS-IA visceral disease
	P-F
	17.9 (16.0-22.4)
	1.27 (0.91-1.77)
	0.1542

	
	P-L
	25.6 (19.4-33.0)
	
	

	PFS-IA non-de novo metastasis
	P-F
	27.7 (23.9-33.1)
	1.09 (0.80-1.51)
	0.5803

	
	P-L
	32.9 (22.6-NE)
	
	

	PFS-IA de novo metastasis
	P-F
	28.9 (19.3-44.1)
	1.12 (0.76-1.64)
	0.5756

	
	P-L
	31.6 (24.7-39.0)
	
	

	PFS-IA non-visceral disease / non-de novo diasease
	P-F
	36.6 (27.7-NE)
	0.83 (0.51-1.34)
	0.4439

	
	P-L
	34.5 (21.1-NE)
	
	

	PFS-IA non-visceral disease / de novo diasease
	P-F
	40.9 (26.4-NE)
	1.22 (0.68-2.16)
	0.5018

	
	P-L
	NE (29.7-NE)
	
	

	PFS-IA visceral disease / non-de novo diasease
	P-F
	19.3 (13.9-27.6)
	1.42 (0.92-2.18)
	0.1116

	
	P-L
	27.5 (17.9-NE)
	
	

	PFS-IA visceral disease / de novo diasease
	P-F
	17.3 (15.1-28.9)
	1.09 (0.65-1.84)
	0.7350

	
	P-L
	22.0 (16.5-32.9)
	
	

	PFS randomization before 2017
	P-F
	32.6 (24.9-41.3)
	0.99 (0.73-1.34)

	0.9413


	
	P-L
	32.8 (26.0-38.7)
	
	

	PFS randomization from 2017
	P-F
	23.9 (17.2-27.9)
	1.33 (0.88-2.01)

	0.1673


	
	P-L
	32.9 (19.7-NE)
	
	

	PFS per RECIST (R)
	P-F
	28.9 (24.6-36.2)
	0.97 (0.76-1.25)
	0.8313

	
	P-L
	28.4 (24.7-35.4)
	
	

	PFS-R non-visceral disease
	P-F
	41.3 (31.5-NE)
	0.79 (0.55-1.14)
	0.2012

	
	P-L
	33.0 (25.1-NE)
	
	

	PFS-R visceral disease
	P-F
	19.2 (16.0-25.2)
	1.22 (0.87-1.70)
	0.2497

	
	P-L
	25.2 (19.4-34.0)
	
	

	PFS-R non-de novo metastasis
	P-F
	28.7 (24.6-36.2)
	0.95 (0.69-1.31)
	0.7570

	
	P-L
	27.7 (21.1-38.7)
	
	

	PFS-R de novo metastasis
	P-F
	29.6 (19.3-44.2)
	0.99 (0.67-1.44)
	0.9438

	
	P-L
	30.6 (22.1-38.5)
	
	

	PFS-R non-visceral disease / non-de novo diasease
	P-F
	41.3 (29.7-NE)
	0.69 (0.42-1.12)
	0.1336

	
	P-L
	32.9 (19.3-NE)
	
	

	PFS-R non-visceral disease / de novo diasease
	P-F
	40.9 (28.5-NE)
	0.92 (0.53-1.60)
	0.7631

	
	P-L
	33.0 (25.1-NE)
	
	

	PFS-R visceral disease / non-de novo diasease
	P-F
	19.3 (13.9-27.6)
	1.28 (0.83-1.99)
	0.2620

	
	P-L
	25.8 (16.8-NE)
	
	

	PFS-R visceral disease / de novo diasease
	P-F
	17.1 (13.9-28.9)
	1.11 (0.66-1.87)
	0.6992

	
	P-L
	24.7 (16.6-38.6)
	
	


PFS: progression-free survival. PFS-IA: progression-free survival per investigator assessment. PFS-R: progression-free survival per RECIST criteria v1.1. P-F: palbociclib-fulvestrant group. P-L: palbociclib-letrozole group. CI: confidence interval.  
(Cross reference: Figures 4-23 of Final Analysis Statistical Report dated 4th September 2020).
[bookmark: _Ref52425047][bookmark: _Toc52046480][bookmark: _Toc47375438]

[bookmark: _Ref52469411][bookmark: _Toc52446211][bookmark: _Toc52468168]Table 10. Tumor best response according to RECIST version 1·1 (ITT population).
	
	Palbociclib-Fulvestrant
(N = 243)
	Palbociclib-Letrozole
(N = 243)
	P value

	Complete response
	11 (4.5%)
	10 (4.1%)
	

	Partial response
	102 (42.0%)
	112 (46.1%)
	

	Stable disease
	59 (24.3%)
	46 (18.9%)
	

	No complete response / No progressive disease
	39 (16.0%)
	52 (21.4%)
	

	Progressive disease
	22 (9.1%)
	13 (5.3%)
	

	Not evaluable
	10 (4.1%)
	10 (4.1%)
	

	Time to first response, months (95% CI)
	18.8 (8.3-NE)
	11.0 (8.2-24.8)
	0.476

	Rate of objective response (95% CI)
	46.5% (40.1–53.0)
	50.2% (43.7–56.7)
	0.414

	Duration of response, months (95% CI)
	34.0 (23.3–NE)
	30.2 (26.7–NE)
	0.861

	Rate of clinical benefit (95% CI)
	70.8% (64.6–76.4)
	69.1% (62.9–74.9)
	0.692

	Duration of clinical benefit, months (95% CI)
	27.8 (23.8-38.5)
	30.1 (23.3-36.4)
	0.928

	Time to progression, months (95% CI)
	28.9 (24.6-36.2)
	32.8 (26.0-38.6)
	0.638

	Patients with measurable disease
	195
	181
	

	Rate of objective response (95% CI)
	56.4% (49.1–63.5)
	65.7% (59.3–72.6)
	


Data are n (%), unless otherwise specified. 
CI: confidence interval. NE: not evaluable. RECIST: response evaluation criteria in solid tumours. 
(Cross reference: Table 57 and Figures 24, 29, 34 and 39 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52426641][bookmark: _Toc52046485][bookmark: _Toc52446212][bookmark: _Toc52468169]Table 11. Correlation of Relative Dose intensity versus Best Overall Response in the Intent-to-Treat population.
	Best Overall Response
	CR
	PR
	SD≥24w
	SD<24w
	Non-CR/Non-PD
	PD
	NE

	N
	21
	213
	105
	4
	91
	31
	17

	Mean Global RDI 
	94.6 (92.2 ; 97.0)
	91.5 (90.3 ; 92.7)
	91.5(89.7 ; 93.3) 
	97.6 (90.4 ; 104.8)
	89.7 (87.7 ; 91.6)
	92.6 (89.0 ; 96.2)
	84.6 (75.6 ; 93.5)

	N
	21
	214
	105
	4
	91
	31
	17

	Mean Palbociclib RDI 
	91.4 (87.1 ; 95.7)
	85.2 (83.0 ; 87.5)
	86.2 (83.3 ; 89.0)
	97.0 (88.8 ; 105.1)
	81.5 (77.8 ; 85.2) 
	88.8 (83.6 ; 93.9)
	81.9 (69.7 ; 94.2)

	N
	11
	101
	59
	3
	39
	19
	9

	Mean Fulvestrant RDI
	98.5 (97.5 ; 99.6)
	97.6 (96.9 ; 98.3)
	97.6 (96.5 ; 98.6)
	100.2 (99.2 ; 101.3)
	97.9 (97.2 ; 98.7)
	97.5 (93.7 ; 101.2)
	98.2 (94.6 ; 101.9)

	N
	10
	113
	46
	1
	52
	12
	8

	Mean Letrozole RDI 
	97.0 (93.8 ; 100.1)
	97.7 (97.0 ; 98.5)
	96.4 (93.1 ; 99.7)
	92.3 (. ; .)
	97.8 (96.8 ; 98.7)
	96.2 (92.3 ; 100.0)
	81.5 (63.8 ; 99.1)


Data are RDI (95% CI). 
RDI: relative dose intensity. CR: complete response. PR: partial response. SD: stable disease. PD: disease progression. NE: not evaluable.  
(Cross reference: Table 152 of Final Analysis Statistical Report dated 4th September 2020).
[bookmark: _Ref52426665][bookmark: _Toc52046487][bookmark: _Toc52446213][bookmark: _Toc52468170]Table 12. Overview of Adverse Events and Treatment Emergent Adverse Events in the Safety population.
	Treatment administered
	Palbociclib-
Fulvestrant
(N = 241)
	Palbociclib-
Letrozole
(N = 242)
	Overall
(N = 483)

	AE
	241 (100.0%) 
[98.5% ; 100.0%]
	241 (99.6%) 
[97.7% ; 100.0%]
	482 (99.8%) 
[98.9% ; 100.0%]

	TEAE
	240 (99.6%) 
[97.7% ; 100.0%]
	240 (99.2%) 
[97.0% ; 99.9%]
	480 (99.4%) 
[98.2% ; 99.9%]

	IMP-related TEAEs
	225 (93.4%) 
[89.4% ; 96.2%]
	230 (95.0%) 
[91.5% ; 97.4%]
	455 (94.2%) 
[91.7% ; 96.1%]

	TEAE CTCAE grade ≥ 3
	199 (82.6%) 
[77.2% ; 87.1%]
	192 (79.7%) 
[74.0% ; 84.6%]
	391 (81.1%)
 [77.3% ; 84.5%]

	TEAE CTCAE grade = 3
	167 (69.3%)
	168 (69.4%)
	335 (69.4%)

	TEAE CTCAE grade = 4
	28 (11.6%)
	22 (9.1%)
	50 (10.4%)

	IMP-related TEAE grade ≥ 3
	170 (70.5%) 
[64.3% ; 76.2%]
	169 (70.1%) 
[63.9% ; 75.8%]
	339 (70.3%)
 [66.0% ; 74.4%]

	Serious TEAE
	72 (29.9%) 
[24.2% ; 36.1%]
	51 (21.1%) 
[16.1% ; 26.8%]
	123 (25.5%) 
[21.6% ; 29.6%]

	Serious IMP-related TEAE
	21 (8.7%) 
[5.5% ; 13.0%]
	7 (2.9%) 
[1.2% ; 5.9%]
	28 (5.8%) 
[3.9% ; 8.3%]

	Non-serious TEAE
	238 (98.8%) 
[96.4% ; 99.7%]
	239 (98.8%) 
[96.4% ; 99.7%]
	477 (98.8%)
[97.3% ; 99.5%]

	TEAE leading to study treatment discontinuation 
	13 (5.4%) 
[2.9% ; 9.0%]
	5 (2.1%) 
[0.7% ; 4.8%]
	18 (3.7%) 
[2.2% ; 5.8%]

	TEAE leading to permanent treatment discontinuation 
	8 (3.3%)
[5.6% ; 1.1%]
	1 (0.4%)
[1.2% ; 0.0%]
	9 (1.9%)
[3.1% ; 0.7%]

	TEAE leading to death (CTCAE grade = 5)
	3 (1.2%) 
[0.3% ; 3.6%]
	2 (0.8%) 
[0.1% ; 3.0%]
	5 (1.0%) 
[0.3% ; 2.4%]


AE: adverse event. TEAE: treatment emergent adverse event. IMP: investigational medicinal product. 
Data are n (%) [95%CI], unless otherwise specified. 
(Cross reference: Table 160 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52424928][bookmark: _Toc52046489][bookmark: _Toc52446214][bookmark: _Toc52468171]Table 13. Toxicity summary for TEAEs of any type reported for >5% of patients in any study group (Safety population).
	SOC / PT 
N (%)
	Palbociclib-
Fulvestrant
(N=241)
	Palbociclib-
Letrozole
(N=242)
	Overall
(N=483)

	Blood and lymphatic system disorders
	209 (86.7%)
	212 (87.6%)
	421 (87.2%)

	    Neutropenia
	198 (82.2%)
	207 (85.5%)
	405 (83.9%)

	    Anaemia
	55 (22.8%)
	68 (28.1%)
	123 (25.5%)

	    Leukopenia
	60 (24.9%)
	61 (25.2%)
	121 (25.1%)

	    Thrombocytopenia
	49 (20.3%)
	39 (16.1%)
	88 (18.2%)

	    Lymphopenia
	18 (7.5%)
	18 (7.4%)
	36 (7.5%)

	General disorders and administration site conditions
	169 (70.1%)
	162 (66.9%)
	331 (68.5%)

	    Asthenia
	90 (37.3%)
	87 (36.0%)
	177 (36.6%)

	    Fatigue
	62 (25.7%)
	63 (26.0%)
	125 (25.9%)

	    Pyrexia
	23 (9.5%)
	24 (9.9%)
	47 (9.7%)

	    Oedema peripheral
	18 (7.5%)
	22 (9.1%)
	40 (8.3%)

	    Pain
	16 (6.6%)
	14 (5.8%)
	30 (6.2%)

	    Injection site pain
	15 (6.2%)
	0 (0.0%)
	15 (3.1%)

	Gastrointestinal disorders
	168 (69.7%)
	158 (65.3%)
	326 (67.5%)

	    Diarrhoea
	65 (27.0%)
	60 (24.8%)
	125 (25.9%)

	    Nausea
	57 (23.7%)
	45 (18.6%)
	102 (21.1%)

	    Stomatitis
	40 (16.6%)
	48 (19.8%)
	88 (18.2%)

	    Constipation
	34 (14.1%)
	40 (16.5%)
	74 (15.3%)

	    Vomiting
	35 (14.5%)
	39 (16.1%)
	74 (15.3%)

	    Abdominal pain upper
	22 (9.1%)
	31 (12.8%)
	53 (11.0%)

	    Dyspepsia
	21 (8.7%)
	25 (10.3%)
	46 (9.5%)

	    Abdominal pain
	18 (7.5%)
	15 (6.2%)
	33 (6.8%)

	    Dry mouth
	9 (3.7%)
	12 (5.0%)
	21 (4.3%)

	    Toothache
	8 (3.3%)
	11 (4.5%)
	19 (3.9%)

	    Haemorrhoids
	4 (1.7%)
	13 (5.4%)
	17 (3.5%)

	Musculoskeletal and connective tissue disorders
	140 (58.1%)
	153 (63.2%)
	293 (60.7%)

	    Arthralgia
	62 (25.7%)
	80 (33.1%)
	142 (29.4%)

	    Back pain
	57 (23.7%)
	49 (20.2%)
	106 (21.9%)

	    Pain in extremity
	39 (16.2%)
	28 (11.6%)
	67 (13.9%)

	    Musculoskeletal pain
	27 (11.2%)
	23 (9.5%)
	50 (10.4%)

	    Bone pain
	24 (10.0%)
	19 (7.9%)
	43 (8.9%)

	    Musculoskeletal chest pain
	15 (6.2%)
	13 (5.4%)
	28 (5.8%)

	    Muscle spasms
	11 (4.6%)
	16 (6.6%)
	27 (5.6%)

	    Myalgia
	12 (5.0%)
	11 (4.5%)
	23 (4.8%)

	Infections and infestations
	142 (58.9%)
	136 (56.2%)
	278 (57.6%)

	    Viral upper respiratory tract infection
	32 (13.3%)
	32 (13.2%)
	64 (13.3%)

	    Urinary tract infection
	23 (9.5%)
	26 (10.7%)
	49 (10.1%)

	    Influenza
	20 (8.3%)
	15 (6.2%)
	35 (7.2%)

	    Upper respiratory tract infection
	15 (6.2%)
	17 (7.0%)
	32 (6.6%)

	    Bronchitis
	14 (5.8%)
	15 (6.2%)
	29 (6.0%)

	    Conjunctivitis
	13 (5.4%)
	11 (4.5%)
	24 (5.0%)

	    Respiratory tract infection
	14 (5.8%)
	7 (2.9%)
	21 (4.3%)

	    Pharyngitis
	4 (1.7%)
	13 (5.4%)
	17 (3.5%)

	Skin and subcutaneous tissue disorders
	109 (45.2%)
	105 (43.4%)
	214 (44.3%)

	    Alopecia
	56 (23.2%)
	61 (25.2%)
	117 (24.2%)

	    Pruritus
	28 (11.6%)
	25 (10.3%)
	53 (11.0%)

	    Rash
	26 (10.8%)
	15 (6.2%)
	41 (8.5%)

	    Dry skin
	9 (3.7%)
	19 (7.9%)
	28 (5.8%)

	Respiratory, thoracic and mediastinal disorders
	108 (44.8%)
	92 (38.0%)
	200 (41.4%)

	    Cough
	54 (22.4%)
	42 (17.4%)
	96 (19.9%)

	    Dyspnoea
	33 (13.7%)
	29 (12.0%)
	62 (12.8%)

	    Epistaxis
	14 (5.8%)
	19 (7.9%)
	33 (6.8%)

	    Pulmonary embolism
	12 (5.0%)
	6 (2.5%)
	18 (3.7%)

	Nervous system disorders
	85 (35.3%)
	84 (34.7%)
	169 (35.0%)

	    Headache
	34 (14.1%)
	33 (13.6%)
	67 (13.9%)

	    Dizziness
	16 (6.6%)
	20 (8.3%)
	36 (7.5%)

	    Paraesthesia
	17 (7.1%)
	14 (5.8%)
	31 (6.4%)

	    Dysgeusia
	13 (5.4%)
	16 (6.6%)
	29 (6.0%)

	Vascular disorders
	73 (30.3%)
	68 (28.1%)
	141 (29.2%)

	    Hot flush
	41 (17.0%)
	46 (19.0%)
	87 (18.0%)

	    Hypertension
	10 (4.1%)
	13 (5.4%)
	23 (4.8%)

	Investigations
	59 (24.5%)
	69 (28.5%)
	128 (26.5%)

	    Alanine aminotransferase increased
	13 (5.4%)
	16 (6.6%)
	29 (6.0%)

	    Aspartate aminotransferase increased
	13 (5.4%)
	15 (6.2%)
	28 (5.8%)

	Metabolism and nutrition disorders
	49 (20.3%)
	50 (20.7%)
	99 (20.5%)

	    Decreased appetite
	34 (14.1%)
	33 (13.6%)
	67 (13.9%)

	Psychiatric disorders
	45 (18.7%)
	52 (21.5%)
	97 (20.1%)

	    Insomnia
	18 (7.5%)
	21 (8.7%)
	39 (8.1%)

	    Anxiety
	11 (4.6%)
	19 (7.9%)
	30 (6.2%)

	    Depression
	15 (6.2%)
	10 (4.1%)
	25 (5.2%)

	Ear and labyrinth disorders
	19 (7.9%)
	21 (8.7%)
	40 (8.3%)

	    Vertigo
	13 (5.4%)
	10 (4.1%)
	23 (4.8%)

	
	
	
	


(Cross reference: Table 161 of Final Analysis Statistical Report dated 4th September 2020).





[bookmark: _Ref52424973][bookmark: _Toc52046492][bookmark: _Toc52446215][bookmark: _Toc52468172]Table 14. Toxicity summary for IMP-related TEAEs reported for >2% of patients in any study group (Safety population).
	SOC / PT
N (%)
	Palbociclib-
Fulvestrant
(N=241)
	Palbociclib-
Letrozole
(N=242)
	Overall
(N=483)

	Blood and lymphatic system disorders
	204 (84.6%)
	208 (86.0%)
	412 (85.3%)

	    Neutropenia
	195 (80.9%)
	203 (83.9%)
	398 (82.4%)

	    Leukopenia
	52 (21.6%)
	53 (21.9%)
	105 (21.7%)

	    Anaemia
	42 (17.4%)
	52 (21.5%)
	94 (19.5%)

	    Thrombocytopenia
	39 (16.2%)
	35 (14.5%)
	74 (15.3%)

	    Lymphopenia
	15 (6.2%)
	13 (5.4%)
	28 (5.8%)

	General disorders and administration site conditions
	120 (49.8%)
	122 (50.4%)
	242 (50.1%)

	    Asthenia
	66 (27.4%)
	65 (26.9%)
	131 (27.1%)

	    Fatigue
	50 (20.7%)
	55 (22.7%)
	105 (21.7%)

	    Injection site pain
	12 (5.0%)
	0 (0.0%)
	12 (2.5%)

	    Ill-defined disorder
	6 (2.5%)
	3 (1.2%)
	9 (1.9%)

	    Pyrexia
	5 (2.1%)
	4 (1.7%)
	9 (1.9%)

	Gastrointestinal disorders
	96 (39.8%)
	107 (44.2%)
	203 (42.0%)

	    Stomatitis
	27 (11.2%)
	41 (16.9%)
	68 (14.1%)

	    Nausea
	34 (14.1%)
	28 (11.6%)
	62 (12.8%)

	    Diarrhoea
	29 (12.0%)
	30 (12.4%)
	59 (12.2%)

	    Vomiting
	14 (5.8%)
	20 (8.3%)
	34 (7.0%)

	    Constipation
	13 (5.4%)
	18 (7.4%)
	31 (6.4%)

	    Dyspepsia
	9 (3.7%)
	15 (6.2%)
	24 (5.0%)

	    Abdominal pain upper
	10 (4.1%)
	9 (3.7%)
	19 (3.9%)

	    Mouth ulceration
	6 (2.5%)
	6 (2.5%)
	12 (2.5%)

	    Dry mouth
	3 (1.2%)
	8 (3.3%)
	11 (2.3%)

	    Abdominal pain
	5 (2.1%)
	2 (0.8%)
	7 (1.4%)

	Skin and subcutaneous tissue disorders
	79 (32.8%)
	81 (33.5%)
	160 (33.1%)

	    Alopecia
	44 (18.3%)
	58 (24.0%)
	102 (21.1%)

	    Pruritus
	14 (5.8%)
	12 (5.0%)
	26 (5.4%)

	    Rash
	15 (6.2%)
	10 (4.1%)
	25 (5.2%)

	    Dry skin
	4 (1.7%)
	14 (5.8%)
	18 (3.7%)

	    Nail toxicity
	3 (1.2%)
	6 (2.5%)
	9 (1.9%)

	    Xeroderma
	2 (0.8%)
	5 (2.1%)
	7 (1.4%)

	Musculoskeletal and connective tissue disorders
	45 (18.7%)
	70 (28.9%)
	115 (23.8%)

	    Arthralgia
	26 (10.8%)
	44 (18.2%)
	70 (14.5%)

	    Musculoskeletal pain
	9 (3.7%)
	11 (4.5%)
	20 (4.1%)

	    Myalgia
	6 (2.5%)
	3 (1.2%)
	9 (1.9%)

	    Pain in extremity
	5 (2.1%)
	1 (0.4%)
	6 (1.2%)

	Vascular disorders
	33 (13.7%)
	40 (16.5%)
	73 (15.1%)

	    Hot flush
	30 (12.4%)
	38 (15.7%)
	68 (14.1%)

	Nervous system disorders
	36 (14.9%)
	33 (13.6%)
	69 (14.3%)

	    Dysgeusia
	13 (5.4%)
	13 (5.4%)
	26 (5.4%)

	    Headache
	10 (4.1%)
	7 (2.9%)
	17 (3.5%)

	    Paraesthesia
	5 (2.1%)
	6 (2.5%)
	11 (2.3%)

	Infections and infestations
	27 (11.2%)
	30 (12.4%)
	57 (11.8%)

	    Conjunctivitis
	5 (2.1%)
	5 (2.1%)
	10 (2.1%)

	Respiratory, thoracic and mediastinal disorders
	23 (9.5%)
	25 (10.3%)
	48 (9.9%)

	    Epistaxis
	7 (2.9%)
	11 (4.5%)
	18 (3.7%)

	    Dyspnoea
	3 (1.2%)
	5 (2.1%)
	8 (1.7%)

	Metabolism and nutrition disorders
	22 (9.1%)
	23 (9.5%)
	45 (9.3%)

	    Decreased appetite
	18 (7.5%)
	15 (6.2%)
	33 (6.8%)

	Investigations
	23 (9.5%)
	21 (8.7%)
	44 (9.1%)

	    Alanine aminotransferase increased
	9 (3.7%)
	11 (4.5%)
	20 (4.1%)

	    Aspartate aminotransferase increased
	11 (4.6%)
	9 (3.7%)
	20 (4.1%)

	Eye disorders
	8 (3.3%)
	16 (6.6%)
	24 (5.0%)

	    Dry eye
	5 (2.1%)
	7 (2.9%)
	12 (2.5%)

	Psychiatric disorders
	5 (2.1%)
	13 (5.4%)
	18 (3.7%)

	    Insomnia
	1 (0.4%)
	6 (2.5%)
	7 (1.4%)

	Reproductive system and breast disorders
	8 (3.3%)
	7 (2.9%)
	15 (3.1%)

	    Vulvovaginal dryness
	4 (1.7%)
	6 (2.5%)
	10 (2.1%)

	
	
	
	


(Cross reference: Table 162 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52424981][bookmark: _Toc52046493][bookmark: _Toc52446216][bookmark: _Toc52468173]Table 15. Toxicity summary for CTCAE grade ≥ 3 TEAEs reported for >1% of patients in any study group (Safety population).
	SOC / PT
N (%)
	Palbociclib-
Fulvestrant 
(N=241)
	Palbociclib-
Letrozole 
(N=242)
	Overall 
(N=483)

	Blood and lymphatic system disorders
	164 (68.0%)
	168 (69.4%)
	332 (68.7%)

	    Neutropenia
	159 (66.0%)
	165 (68.2%)
	324 (67.1%)

	    Leukopenia
	17 (7.1%)
	14 (5.8%)
	31 (6.4%)

	    Lymphopenia
	9 (3.7%)
	6 (2.5%)
	15 (3.1%)

	    Anaemia
	6 (2.5%)
	6 (2.5%)
	12 (2.5%)

	    Thrombocytopenia
	3 (1.2%)
	2 (0.8%)
	5 (1.0%)

	    Febrile neutropenia
	3 (1.2%)
	1 (0.4%)
	4 (0.8%)

	Infections and infestations
	12 (5.0%)
	25 (10.3%)
	37 (7.7%)

	    Lower respiratory tract infection
	1 (0.4%)
	4 (1.7%)
	5 (1.0%)

	    Urinary tract infection
	2 (0.8%)
	3 (1.2%)
	5 (1.0%)

	Gastrointestinal disorders
	14 (5.8%)
	14 (5.8%)
	28 (5.8%)

	    Diarrhoea
	4 (1.7%)
	3 (1.2%)
	7 (1.4%)

	    Constipation
	0 (0.0%)
	3 (1.2%)
	3 (0.6%)

	    Nausea
	3 (1.2%)
	0 (0.0%)
	3 (0.6%)

	General disorders and administration site conditions
	14 (5.8%)
	11 (4.5%)
	25 (5.2%)

	    Asthenia
	7 (2.9%)
	5 (2.1%)
	12 (2.5%)

	    Fatigue
	4 (1.7%)
	4 (1.7%)
	8 (1.7%)

	Investigations
	16 (6.6%)
	9 (3.7%)
	25 (5.2%)

	    Alanine aminotransferase increased
	9 (3.7%)
	3 (1.2%)
	12 (2.5%)

	    Aspartate aminotransferase increased
	6 (2.5%)
	3 (1.2%)
	9 (1.9%)

	    Gamma-glutamyltransferase increased
	2 (0.8%)
	4 (1.7%)
	6 (1.2%)

	Respiratory, thoracic and mediastinal disorders
	16 (6.6%)
	12 (5.0%)
	28 (5.8%)

	    Pulmonary embolism
	12 (5.0%)
	6 (2.5%)
	18 (3.7%)

	    Pleural effusion
	2 (0.8%)
	2 (0.8%)
	4 (0.8%)

	    Dyspnoea
	0 (0.0%)
	3 (1.2%)
	3 (0.6%)

	Musculoskeletal and connective tissue disorders
	16 (6.6%)
	5 (2.1%)
	21 (4.3%)

	    Back pain
	7 (2.9%)
	1 (0.4%)
	8 (1.7%)

	    Pain in extremity
	3 (1.2%)
	0 (0.0%)
	3 (0.6%)

	Vascular disorders
	6 (2.5%)
	4 (1.7%)
	10 (2.1%)

	    Hypertension
	3 (1.2%)
	4 (1.7%)
	7 (1.4%)

	
	
	
	


(Cross reference: Table 164 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52424987][bookmark: _Toc52046494][bookmark: _Toc52446217][bookmark: _Toc52468174]Table 16. Toxicity summary for IMP-related CTCAE grade ≥ 3 TEAEs reported for >1% of patients in any study group (Safety population).
	SOC / PT
N (%)
	Palbociclib-
Fulvestrant 
(N=241)
	Palbociclib-
Letrozole 
(N=242)
	Overall 
(N=483)

	Blood and lymphatic system disorders
	159 (66.0%)
	164 (67.8%)
	323 (66.9%)

	    Neutropenia
	156 (64.7%)
	164 (67.8%)
	320 (66.3%)

	    Leukopenia
	17 (7.1%)
	14 (5.8%)
	31 (6.4%)

	    Lymphopenia
	7 (2.9%)
	2 (0.8%)
	9 (1.9%)

	    Anaemia
	5 (2.1%)
	3 (1.2%)
	8 (1.7%)

	General disorders and administration site conditions
	10 (4.1%)
	5 (2.1%)
	15 (3.1%)

	    Asthenia
	5 (2.1%)
	3 (1.2%)
	8 (1.7%)

	    Fatigue
	3 (1.2%)
	2 (0.8%)
	5 (1.0%)

	Investigations
	10 (4.1%)
	4 (1.7%)
	14 (2.9%)

	    Alanine aminotransferase increased
	8 (3.3%)
	3 (1.2%)
	11 (2.3%)

	    Aspartate aminotransferase increased
	5 (2.1%)
	3 (1.2%)
	8 (1.7%)

	
	
	
	


(Cross reference: Table 165 of Final Analysis Statistical Report dated 4th September 2020).



[bookmark: _Ref52424944][bookmark: _Toc52046495][bookmark: _Toc52446218][bookmark: _Toc52468175]Table 17. Toxicity summary for serious TEAEs reported for ≥ 3 of patients (Safety population).
	SOC / PT
N (%)
	Palbociclib-
Fulvestrant 
(N=241)
	Palbociclib-
Letrozole 
(N=242)
	Overall 
(N=483)

	Infections and infestations
	11 (4.6%)
	21 (8.7%)
	32 (6.6%)

	    Pneumonia
	2 (0.8%)
	3 (1.2%)
	5 (1.0%)

	    Urinary tract infection
	2 (0.8%)
	3 (1.2%)
	5 (1.0%)

	    Lower respiratory tract infection
	1 (0.4%)
	3 (1.2%)
	4 (0.8%)

	    Respiratory tract infection
	2 (0.8%)
	2 (0.8%)
	4 (0.8%)

	    Influenza
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Respiratory, thoracic and mediastinal disorders
	15 (6.2%)
	7 (2.9%)
	22 (4.6%)

	    Pulmonary embolism
	6 (2.5%)
	2 (0.8%)
	8 (1.7%)

	    Pleural effusion
	3 (1.2%)
	2 (0.8%)
	5 (1.0%)

	    Pneumonitis
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Injury, poisoning and procedural complications
	8 (3.3%)
	8 (3.3%)
	16 (3.3%)

	    Hip fracture
	1 (0.4%)
	3 (1.2%)
	4 (0.8%)

	    Femur fracture
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Gastrointestinal disorders
	8 (3.3%)
	7 (2.9%)
	15 (3.1%)

	    Abdominal pain
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	    Diarrhoea
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Blood and lymphatic system disorders
	8 (3.3%)
	2 (0.8%)
	10 (2.1%)

	    Anaemia
	3 (1.2%)
	1 (0.4%)
	4 (0.8%)

	    Neutropenia
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Investigations
	7 (2.9%)
	2 (0.8%)
	9 (1.9%)

	    Alanine aminotransferase increased
	5 (2.1%)
	0 (0.0%)
	5 (1.0%)

	    Aspartate aminotransferase increased
	3 (1.2%)
	0 (0.0%)
	3 (0.6%)

	Musculoskeletal and connective tissue disorders
	6 (2.5%)
	2 (0.8%)
	8 (1.7%)

	    Back pain
	3 (1.2%)
	0 (0.0%)
	3 (0.6%)

	General disorders and administration site conditions
	5 (2.1%)
	2 (0.8%)
	7 (1.4%)

	    Pyrexia
	3 (1.2%)
	0 (0.0%)
	3 (0.6%)

	
	
	
	


(Cross reference: Table 166 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52426761][bookmark: _Toc52046496][bookmark: _Toc52446219][bookmark: _Toc52468176]Table 18. Toxicity summary for all serious and IMP-related (Safety population).
	SOC / PT
N (%)
	Palbociclib-
Fulvestrant 
(N=241)
	Palbociclib-
Letrozole 
(N=242)
	Overall 
(N=483)

	Blood and lymphatic system disorders
	6 (2.5%)
	2 (0.8%)
	8 (1.7%)

	    Anaemia
	3 (1.2%)
	1 (0.4%)
	4 (0.8%)

	    Neutropenia
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	    Febrile neutropenia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Respiratory, thoracic and mediastinal disorders
	5 (2.1%)
	1 (0.4%)
	6 (1.2%)

	    Pneumonitis
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	    Pulmonary embolism
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	    Cough
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Investigations
	5 (2.1%)
	0 (0.0%)
	5 (1.0%)

	    Alanine aminotransferase increased
	4 (1.7%)
	0 (0.0%)
	4 (0.8%)

	    Aspartate aminotransferase increased
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	    Electrocardiogram QT prolonged
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Infections and infestations
	1 (0.4%)
	3 (1.2%)
	4 (0.8%)

	    Pneumonia
	0 (0.0%)
	2 (0.8%)
	2 (0.4%)

	    Lower respiratory tract infection
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Urinary tract infection bacterial
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Gastrointestinal disorders
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	    Abdominal pain
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Diarrhoea
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Stomatitis
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	    Vomiting
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Vascular disorders
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	    Peripheral ischaemia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Thrombosis
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	General disorders and administration site conditions
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Pyrexia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Hepatobiliary disorders
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Drug-induced liver injury
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Psychiatric disorders
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Hallucinations, mixed
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Renal and urinary disorders
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	    Renal failure
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	
	
	
	


(Cross reference: Table 167 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Toc47375290][bookmark: _Toc48328323]


[bookmark: _Ref52424957][bookmark: _Toc52046497][bookmark: _Toc52446220][bookmark: _Toc52468177]Table 19. Toxicity summary for all TEAEs leading to treatment discontinuation (Safety population).
	SOC / PT
N (%)
	Palbociclib-
Fulvestrant 
(N=241)
	Palbociclib-
Letrozole 
(N=242)
	Overall 
(N=483)

	Respiratory, thoracic and mediastinal disorders
	2 (0.8%)
	4 (1.7%)
	6 (1.2%)

	Dyspnoea
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	Pulmonary embolism
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	Nasal congestion
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Chronic obstructive pulmonary disease
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Hydrothorax
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Apnoea
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Investigations
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Aspartate aminotransferase increased
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Alanine aminotransferase increased
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Blood calcium decreased
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Blood potassium decreased
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Electrocardiogram QT prolonged
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Blood and lymphatic system disorders
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Neutropenia
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	Febrile Neutropenia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Anemia
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Gastrointestinal disorders
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	Colitis ulcerative
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Diarrhoea
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Vomiting
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Dry mouth
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Nervous system disorders
	2 (0.8%)
	1 (0.4%)
	3 (0.6%)

	Cerebral haemorrhage
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Memory impairment
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Mental impairment
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Burning sensation
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Injury, poisoning and procedural complications
	1 (0.4%)
	2 (0.8%)
	3 (0.6%)

	Skin injury
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Ankle fracture
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Muscle injury
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Metabolism and nutrition disorders
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	Hyperamylasaemia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Decreased appetite
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Vascular disorders
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	Aortic stenosis
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Peripheral ischaemia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Musculoskeletal and connective tissue disorders
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Osteoarthritis
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	General disorders and administration site conditions
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Chills
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Skin and subcutaneous tissue disorders
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Dermatitis
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)





[bookmark: _Ref52426782][bookmark: _Toc52046498][bookmark: _Toc52446221][bookmark: _Toc52468178]Table 20. Toxicity summary for all TEAEs leading to permanent treatment discontinuation (Safety population).
	SOC / PT
N (%)
	Palbociclib-
Fulvestrant 
(N=241)
	Palbociclib-
Letrozole 
(N=242)
	Overall 
(N=483)

	Respiratory, thoracic and mediastinal disorders
	2 (0.8%)
	2 (0.8%)
	4 (0.8%)

	Pulmonary embolism
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	Dyspnoea
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Chronic obstructive pulmonary disease
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Investigations
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	Electrocardiogram QT prolonged
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Alanine aminotransferase increased
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Aspartate aminotransferase increased
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Nervous system disorders
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	Cerebral haemorrhage
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Memory impairment
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Mental impairment
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Blood and lymphatic system disorders
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	Neutropenia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Febrile neutropenia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Vascular disorders
	2 (0.8%)
	0 (0.0%)
	2 (0.4%)

	Aortic stenosis
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Peripheral ischaemia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Injury, poisoning and procedural complications
	1 (0.4%)
	1 (0.4%)
	2 (0.4%)

	Skin injury
	0 (0.0%)
	1 (0.4%)
	1 (0.2%)

	Ankle fracture
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Gastrointestinal disorders
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Colitis ulcerative
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Metabolism and nutrition disorders
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Hyperamylasaemia
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Musculoskeletal and connective tissue disorders
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)

	Osteoarthritis
	1 (0.4%)
	0 (0.0%)
	1 (0.2%)




[bookmark: _Ref52426834][bookmark: _Toc52046500][bookmark: _Toc52446222][bookmark: _Toc52468179]Table 21. Baseline characteristics between patients with and without pulmonary embolism.
	 
	 
	 
	Pulmonary embolism
	 

	 
	 
	All patients
	No
	Yes
	p-value a

	Age, median (range)
	 
	63 (25-90)
	62 (25-90)
	69.5 (47-84)
	<0.01

	ECOG PS score  
	0-1
	462 (95.1)
	446 (95.3)
	16 (88.9)
	0.221

	
	2
	24 (4.9)
	22 (4.7)
	2 (11.1)
	

	Premenopausal
	No
	449 (92.4)
	432 (92.3)
	17 (94.4)
	0.737

	
	Yes
	37 (7.6)
	36 (7.7)
	1 (5.6)
	

	De novo
	No
	288 (59.3)
	279 (59.6)
	9 (50)
	0.415

	
	Yes
	198 (40.7)
	189 (40.4)
	9 (50)
	

	Visceral
	No
	253 (52.1)
	245 (52.4)
	8 (44.4)
	0.51

	
	Yes
	233 (47.9)
	223 (47.6)
	10 (55.6)
	

	Organs
	<3
	274 (56.4)
	261 (55.8)
	13 (72.2)
	0.167

	
	≥3
	212 (43.6)
	207 (44.2)
	5 (27.8)
	

	Measurable
	No
	110 (22.6)
	106 (22.6)
	4 (22.2)
	0.966

	
	Yes
	376 (77.4)
	362 (77.4)
	14 (77.8)
	

	Neoadjuvant chemoterapy
	
	46 (9.5)
	46 (9.8)
	0 (0)
	0.162

	Adjuvant chemotherapy
	
	144 (29.6)
	140 (29.9)
	4 (22.2)
	0.483

	Tamoxifen
	
	177 (36.4)
	171 (36.5)
	6 (33.3)
	0.782

	Aromatase inhibitors
	
	115 (23.7)
	112 (23.9)
	3 (16.7)
	0.477

	Previous antithrombotic 
	No
	430 (88.5)
	414 (88.5)
	16 (88.9)
	0.53

	
	Yes
	34 (7)
	32 (6.8)
	2 (11.1)*
	

	
	
	
	
	
	

	Palbociclib, median (range)
	N=483
	N=465
	N=18
	

	Relative dose intensity
	90.7 (2.5 ; 117.2)
	90.9 (2.5 ; 117.2)
	85.6 (50.9 ; 100.7)
	0.207

	Treatment duration in cycles
	27 (1 ; 56)
	27 (1 ; 56)
	24 (3 ; 42)
	0.376

	Treatment duration in months
	25.1 (0.5 ; 52.6)
	25.3 (0.5 ; 52.6)
	22.3 (2.5 ; 38.7)
	0.363

	Fulvestrant, median (range)
	N=241
	N=229
	N=12
	

	Relative dose intensity
	99.2 (78.8 ; 105.6)
	99.2 (78.8 ; 105.6)
	99.7 (90.8 ; 101.2)
	0.302

	Treatment duration in cycles
	26 (1 ; 56)
	26 (1 ; 56)
	24 (4 ; 41)
	0.646

	Treatment duration in months
	23.7 (0 ; 51.8)
	23.8 (0 ; 51.8)
	21.6 (2.8 ; 37.6)
	0.624

	Letrozole, median (range)
	N=242
	N=236
	N=6
	

	Relative dose intensity
	98.8 (40 ; 146.6)
	98.8 (40 ; 146.6)
	97.1 (95 ; 100)
	0.224

	Treatment duration in cycles
	28 (1 ; 56)
	28 (1 ; 56)
	23 (3 ; 42)
	0.439

	Treatment duration in months
	26.2 (0.5 ; 51.6)
	26.2 (0.5-51.6)
	21.6 (2.8 ; 38.9)
	0.425

	
	
	
	
	


*The antithrombotic medication was adiro.
a The analyses were based on Wilcoxon exact test for quantitative characteristics and Chi- square or Fisher exact test for qualitative characteristics.  


[bookmark: _Ref52426850][bookmark: _Toc52046501][bookmark: _Toc52446223][bookmark: _Toc52468180]Table 22. Other TEAEs of special interests.
	 
	Fulvestrant + Palbociclib 
(N=241)
	Letrozole + Palbociclib 
(N=242)

	Patients with AEs, n(%)
	Any grade
	Grade 3
	Grade 4
	Any grade
	Grade 3
	Grade 4

	Tromboembolic events
	14 (5.8)
	11 (4.6)
	2 (0.8)
	11 (4.5)
	7 (2.9)
	0 (0)

	     Pulmonary embolism*
	12 (5.0)
	10 (4.2)
	2 (0.8)
	6 (2.5)
	6 (2.5)
	0 (0)

	     Varicose vein
	0 (0.0)
	0 (0.0)
	0 (0.0)
	2 (0.8)
	0 (0.0)
	0 (0)

	     Pelvic venous thrombosis
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	0 (0)

	     Jugular vein thrombosis
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0)

	     Ischaemic stroke
	1 (0.4)
	1 (0.4)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0)

	     Ischaemic cardiomyopathy
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.4)
	0 (0.0)
	0 (0)

	     Cerebrovascular accident
	0 (0.0)
	0 (0.0)
	0 (0.0)
	1 (0.4)
	1 (0.4)
	0 (0)

	ILD/pneumonitis**
	6 (2.5)
	2 (0.8)
	0 (0.0)
	6 (2.5)
	3 (1.2)
	0 (0)


*One patient died due to unrelated pulmonary embolism in Fulvestrant + Palbociclib arm.
**Interstitial lung disease (ILD)/pneumonitis includes any reported preferred terms that are part of the Standardised MedDRA Query Interstitial Lung Disease. AEs: Adverse events.




[bookmark: _Ref52426862][bookmark: _Toc52046502][bookmark: _Toc52446224][bookmark: _Toc52468181]Table 23. IMP-related clinical laboratory TEAEs within MedDRA SOC Investigations.
	
	Palbociclib - Fulvestrant
(N=241)
	
	Palbociclib - Letrozole
(N=242)

	
	Any 
	Grade ≥ 3
	Serious
	
	Any
	Grade ≥ 3
	Serious

	Alanine aminotransferase increased
	9 (3.7%)
	8 (3.3%)
	4 (1.7%)
	
	11 (4.5%)
	3 (1.2%)
	0 (0.0%)

	Aspartate aminotransferase increased
	11 (4.6%)
	5 (2.1%)
	2 (0.8%)
	
	9 (3.7%)
	3 (1.2%)
	0 (0.0%)

	Gamma-glutamyltransferase increased
	3 (1.2%)
	1 (0.4%)
	0 (0.0%)
	
	3 (1.2%)
	2 (0.8%)
	0 (0.0%)

	Blood calcium decreased
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	
	3 (1.2%)
	0 (0.0%)
	0 (0.0%)

	Blood potassium decreased
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	2 (0.8%)
	1 (0.4%)
	0 (0.0%)

	Blood alkaline phosphatase increased
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	
	2 (0.8%)
	1 (0.4%)
	0 (0.0%)

	Blood creatinine increased
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)

	Blood lactate dehydrogenase increased
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)

	Activated partial thromboplastin time prolonged
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)

	Blood magnesium decreased
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Blood uric acid increased
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Computerized tomogram thorax abnormal
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Full blood count decreased
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Haemoglobin increased
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)

	White blood cell count decreased
	1 (0.4%)
	0 (0.0%)
	0 (0.0%)
	
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)


(Cross reference: Tables 162, 165 and 167 of Final Analysis Statistical Report dated 4th September 2020).
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[bookmark: _Ref52439411][bookmark: _Ref52439393][bookmark: _Toc52446226][bookmark: _Toc52468183]Figure 1. PARSIFAL Study Design.
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(*) If pre-menopausal, an ovarian suppression method was required. 
ER: Estrogen receptor; PR: Progesterone receptor. HER2: Human Epidermal Growth Factor Receptor 2; IM: Intramuscular; mBC: Metastatic breast cancer; PO: Oral administration.



[bookmark: _Ref52458104][bookmark: _Toc52446227][bookmark: _Toc52468184]Figure 2. Patient flow diagram of the Parsifal trial.
[image: Diagrama, Texto
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ITT: intention to treat population. SP: safety population. PP: per protocol population. 
a One patient did not receive study treatment because she withdrew consent. b Out of two patients who did not receive study treatment, one patient was mistakenly included because she did not meet selection criteria (uncontrolled brain metastases) and one patient was discontinued due to investigator’s decision. c One patient randomized to the palbociclib-fulvestrant group was mistakenly treated with palbociclib-letrozole.
[bookmark: _Ref52440966][bookmark: _Toc52446228][bookmark: _Toc52468185]Figure 3. Kaplan-Meier curve for investigator-assessed progression-free survival in the Intent-to-Treat population.
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CI=confidence interval. HR=hazard ratio.
(Cross reference: Figure 4 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52439695][bookmark: _Toc52446229][bookmark: _Toc52468186]Figure 4. Forest Plot of Progression-free Survival according Investigator between arms by Baseline Characteristics (ITT population).
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 (Cross reference: Figure 53 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52441508][bookmark: _Toc52446230][bookmark: _Toc52468187]Figure 5. Kaplan-Meier curves for investigator-assessed progression-free survival in patients with non-visceral disease (A), with visceral disease (B), with recurrent metastases (C) and with de novo metastatic disease (D) in the Intent-to-Treat population.
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 HR: hazard ratio. CI: confidence interval. 
(Cross reference: Figures 5-8 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52441130][bookmark: _Toc52446231][bookmark: _Toc52468188]Figure 6. Kaplan-Meier curve for Overall Survival in the Intent-to-Treat population.
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HR: hazard ratio. CI: confidence interval. NE: not evaluable. 
(Cross reference: Figure 44 of Final Analysis Statistical Report dated 4th September 2020).
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[bookmark: _Ref52469629][bookmark: _Toc52446232][bookmark: _Toc52468189]Figure 7. Forest Plots of Overall Survival (A), Objective Response Rate (B), Clinical Benefit Rate (C) and Time To Response (D) according Investigator between arms by Baseline Characteristics (ITT population).
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(Cross reference: Figures 57, 58, 59 and 63 of Final Analysis Statistical Report dated 4th September 2020).
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[bookmark: _Toc52446233][bookmark: _Toc52468190]Figure 8. Kaplan-Meier curves for Overall Survival in patients without (A) and with (B) visceral disease, and with recurrent (C) and de novo (D) metastatic disease in the intention-to-treat population.
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CI=confidence interval. HR=hazard ratio. 
(Cross reference: Figure 45-48 of Final Analysis Statistical Report dated 4th September 2020).

[bookmark: _Ref52470671][bookmark: _Toc52446234][bookmark: _Toc52468191]Figure 9. Correlation of Relative Dose Intensity versus Progression-free Survival (A) and Overall Survival (B) in the Intent-to Treat population.
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(Cross reference: Figures 120 and 122 of Final Analysis Statistical Report dated 4th September 2020).


[bookmark: _Ref52470864][bookmark: _Toc52446235][bookmark: _Toc52468192]Figure 10. Distribution of Adverse Events and Treatment Emergent Adverse Events by study group in the Safety population.
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[bookmark: _Ref52470942][bookmark: _Toc52446236][bookmark: _Toc52468193]Figure 11. Overall distribution of TEAEs by MedDRA System Organ Class.




[bookmark: _Ref52470994][bookmark: _Toc52446237][bookmark: _Toc52468194]Figure 12. Distribution of most frequent (> 15%) TEAEs by study group.
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Figure 13. Study follow-up and reasons for end of treatment in patients with pulmonary embolism.
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* Only two patients suffered pulmonary embolism related with study drugs. They were related with Fulvestrant. The pulmonary embolism in the other patients were unrelated with study drugs.
AE, Adverse event; EoT, End of treatment; PE: Pulmonary embolism.
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