LIVERPOOL REVIEWS AND
IMPLEMENTATION GROUP (LRiG)

Palbociclib in combination with
fulvestrant for treating advanced
oestrogen-receptor positive,
HER2-negative breast cancer
[ID916]

}fj@ntial until published

This report was commissioned by
the NIHR HTA Programme as
project number 15/194/11

Completed 26 June 2019
Updated 15 July 2019

Copyright belongs to the Liverpool Reviews
and Implementation Group

LIVERPOOL

REVIEWS AND

IMPLEMENTATION

GROUP A MEMBER OF THE RUSSELL GROUP

UNIVERSITY OF

LIVERPOOL




Title:

Produced by:

Authors:

Correspondence to:

Date completed:

Source of funding:

Confidential until published

Palbociclib in combination with fulvestrant for treating advanced

oestrogen-receptor positive, HER2-negative breast cancer [ID916]
Liverpool Reviews & Implementation Group (LR/G)

Nigel Fleeman, Senior Research Fellow (Clinical Effectiveness),

LRIG, University of Liverpool

Rachel Houten, Health Economic Modeller, LR/G, University of

Liverpool

Sarah Nevitt, Research Associate (Medical Statistician), LRIG,

University of Liverpool

Angela Stainthorpe, Health Economic Modeller, LRiG, University of

Liverpool
Sophie Beale, Research Associate, LRIG, University of Liverpool
Angela Boland, Associate Director, LR/G, University of Liverpool

Yenal Dundar, Research Fellow (Clinical Effectiveness), LRIG,

University of Liverpool

Joanne McEntee, Senior Medicines Information Pharmacist, North

West Medicines Information Centre, Liverpool

Ashley Marsden, Senior Medicines Information Pharmacist, North

West Medicines Information Centre, Liverpool

Carlo Palmieri, Consultant in Medical Oncology, The Clatterbridge

Cancer Centre NHS Foundation Trust, Liverpool

Nigel Fleeman, Research Fellow, Liverpool Reviews and
Implementation Group, University of Liverpool, Whelan Building,

The Quadrangle, Brownlow Hill, Liverpool L69 3GB
26 June 2019, updated 15 July 2019

This report was commissioned by the NIHR HTA Programme as
project number 15/194/11

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2

Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 2 of 102



Confidential until published

Acknowledgements: The authors would like to thank Professor Andrew Wardley, Consultant
and Honorary Professor in Breast Medical Oncology at The Christie NHS Foundation Trust
and Division of Cancer Sciences, School of Medical Sciences, Faculty of Biology Medicine &

Health, University of Manchester, who provided feedback on a final draft version of the report.
Copyright is retained by Pfizer for Figures 1 and 3 and Tables 18 and 20

Rider on responsibility for report: The views expressed in this report are those of the
authors and not necessarily those of the NIHR HTA Programme. Any errors are the

responsibility of the authors.

Declared competing interests of the authors: Within the last 3 years, Carlo Palmieri has
been in receipt of research funding from Pfizer, received consultancy fees for participating in
advisory boards for Pfizer, Novartis and Roche and received reimbursement for attending a
symposium from Pfizer, fees for organising education for Pfizer. Andrew Wardley has received
consultancy fees from Roche, Novartis, AstraZeneca, Lilly, Pfizer, Pierre Fabre, Amgen, MSD,
NAPP, Daiichi-Sankyo, Takeda, ACCORD and Athenex, reimbursement for attending a
symposium from Roche, Novartis, AstraZeneca, Lilly and Pfizer and funds for research from

Roche, Novartis, Lilly and Pfizer.

This report should be referenced as follows: Fleeman N, Houten R, Nevitt S, Stainthorpe
A, Beale S, Boland A, Dundar Y, McEntee J, Marsden A, Palmieri C. Palbociclib in combination
with fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast

cancer [ID916]: A Single Technology Appraisal. LRIG, University of Liverpool, 2019

Contributions of authors:

Nigel Fleeman Project lead, critical appraisal of the clinical evidence and
supervised the final report

Rachel Houten Critical appraisal of the economic model

Sarah Nevitt Critical appraisal of the statistical evidence

Angela Stainthorpe | Critical appraisal of the economic evidence

Angela Boland Critical appraisal of the clinical and economic evidence, editorial
input

Sophie Beale Critical appraisal of the clinical and economic evidence, editorial
input

Yenal Dundar Critical appraisal of the adverse event data

Joanne McEntee Critical appraisal of the company submission

Ashley Marsden Critical appraisal of the company submission

Carlo Palmieri Clinical advice and critical appraisal of the clinical sections of the
company submission

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 3 of 102



Confidential until published

Table of contents

LIST OF ABBREVIATIONS ...ttt esessssessnsnnssssssnssnnnnnnnnnnnnns 7
1 EXECUTIVE SUMMARY ... 8
1.1 Critique of the decision problem in the company’s submission....................ceeeeeee. 8
1.2 Summary of the key issues in the clinical effectiveness evidence............................ 9
1.3  Summary of the key issues in the cost effectiveness evidence ............................. 10
1.4  Summary of ERG’s preferred assumptions and resulting ICER............................. 11
1.1 Summary of exploratory and sensitivity analyses undertaken by the ERG............ 12
2 INTRODUCTION AND BACKGROUND........ccoiiiiiiiieeeeeeeeeeeeeeeee e, 13
2.1 INIrOAUCHION ... 13
A = T Ted (o] {010 o T FO TP PPRORRRRRRRN 13
2.3  Critique of company’s definition of decision problem.................ccciiiiii . 17
3 CLINICAL EFFECTIVENESS. ... ..o 24
3.1 Critique of the methods of review(S)...........coooiiiiiiiiieee 24
3.2  Critique of trials of the technology of interest, the company’s analysis and
1) (=T o (=1 €= 11T o PR 25
3.3  Critique of trials identified and included in the company’s network meta-analyses 33
3.4  Critique of the company’s network meta-analyses ............cccccoveeeeiiiiiiiiiiiiiceee e, 41
3.5 Patient reported outcomes (health-related quality of life)................coiiiieenl 46
B8 S A O Y e 51
3.7  Conclusions of the clinical effectiveness section ............ccccoevviiiiiiiiiiccee e, 55
4 COSt effECHVENESS. ..o 57
4.1 Critique of the Methods Of FEVIEW(S).......uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieiiiieeeeeeeeeeaaaees 57
4.2  Summary and critique of the company’s submitted economic evaluation by the ERG
58
5 Summary of the results of the company’s economic evaluation .................cceovveviiinnnnn.. 64
6 EVIDENCE REVIEW GROUP’S ADDITIONAL ANALYSES.......ccoooiiieeeeeeeeeeeeeeeeeeeee, 66
6.1 Key issues in the company MoOdel...........oooiiiiiiiiiiii e 66
6.2  Estimating clinical effectiveness in the company model .............ooovvvivvviiiiinennnnn. 66
6.3 Other areas of UNCeraiNty.......cccoooiiiiiiiiiiii e 75

6.4 Impact on the ICER of additional clinical and economic analyses undertaken by the
ERG 78

6.5 ERG’s preferred assuUmpPtionS ........cooooiiiiiiiiiiii e 80
6.6  Conclusions of the cost effectiveness section ..., 80
T END OF LIFE. . ettt e e e e e e e e e e e e e e e e 81
8 REFERENGCES ... ..o 82
O APPENDICES ...t a e aas 87
9.1  Appendix 1 HR-positive/HER2-negative early breast cancer.........ccccccccvvvvevennnn.. 87
9.2 Appendix 2 Fractional polynomial models...........cccoooviiiiiiiiii e 89
9.3 Appendix 3 ERG Economic Critique: MiNOr iSSUES.............ccvvuviiieiieeeeiiiiiiiieee e, 97
9.4  Appendix 4 ERG revisions to company’s model...........cccccvvvviiiiiiiiiiiiiiiiiiiiiiiieee 99

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 4 of 102



Confidential until published

List of tables

Table 1 Differences in final scope issued by NICE and decision problem addressed by the
(oTo] 1 0] 0= ] 0|V PP PPPTI PRSP 8
Table 2 ICER resulting from ERG’s preferred assumptions.............oooiiiiiiiiiiiiiicieeeeee, 11
Table 3 Exploratory analyses undertaken by ERG ..., 12
Table 4 Key elements of the drug licences for the ‘endocrine resistant’ population ............. 16
Table 5 Summary of decision Problem ... 18
Table 6 ERG appraisal of systematic review methods...........cccoooooiiiiiii 24
Table 7 Data-cuts from PALOMA-S.......cooi e, 26
Table 8 Summary of baseline characteristics of patients in the PALOMA-3 trial.................. 27
Table 9 ERG assessment of statistical approach used to analyse data from the PALOMA-3
L1 = TR 29
Table 10 Summary of PFS results in the PALOMA-3 trial (data cut-off 23 October 2015) ... 31
Table 11 Summary of OS results in the PALOMA-3 trial (data cut-off 13 April 2018)........... 32

Table 12 Population characteristics of the five trials included in the NMAs for PFS and OS 35
Table 13 Definitions and median follow-up time for PFS and OS in the five trials included in

the company NIMAS ... 39
Table 14 Measures of health-related quality of life in PALOMA-3 trial ..............ccccoeeeeeeii. 47
Table 15 Number of eligible patients who completed each HRQoL instrument by cycle...... 49
Table 16 ERG appraisal of systematic review methods..........cccoooviiiiiiiiic 57
Table 17 NICE Reference Case checklist .............coiiiiiiiiiii e 58
Table 18 Baseline utility values used in the company base case model...............cccceeeeee. 61
Table 19 Company base case health-state costs per cycle and terminal care costs ........... 62
Table 20 Results of company base case economic analysis (PAS price for palbociclib, list
price for all Other Arugs) .......oooiiiiii e e e e 64
Table 21 Source of estimates...........oooooii 75
Table 22 ERG adjustments to company base case: palbociclib (including PAS) plus
fulvestrant versus everolimus plus eXxemestane ..............ueoiiiiiiiiiiiiiiii e 79
Table 23 End of Life Criteria ... 81

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 5 of 102



Confidential until published

List of figures

Figure 1 Current treatment pathway for HR-positive HER2-negative advanced breast cancer
iN ENGIANAd @Nd WAIES .......uuiiiiiiiiiiiiiiiei e 15
Figure 2 Model SChematiC ...........ooviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 59
Figure 3 Cost effectiveness acceptability curve of treatment with palbociclib plus fulvestrant
versus everolimus plus exemestane using the PAS price for palbociclib and list prices for all

O B A UG S 65
Figure 4 ERG pooled overall survival cumulative hazard plot..................ooiiieiiin, 69
Figure 5 Company and ERG modelled OS survival CUrves ............ccccceeeieeiiiiiiiiiieeeeeeeeeeenas 70
Figure 6 Progression-free survival cumulative hazard plot ..., 71
Figure 7 Company and ERG modelled PFS...........oooiiiiiieeeeeeeeeeeeeeeeeeeeee 72
Figure 8 TTD PALOMA-3 KM cumulative hazard plotS............ccooviiiiiiiiiiiiiiiicee e, 73
Figure 9 Company and ERG modelled TTD ........cooiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 74

Figure 10 Survival and HR functions of 2" order FP model, powers -2, -0.5, DIC=1603.9.. 89
Figure 11 Survival and HR functions of 2™ order FP model, powers -1, -1, DIC=1604.0...... 90
Figure 12 Survival and HR functions of 2™ order FP model, powers -2, -1, DIC=1607.0..... 90

Figure 13 Survival and HR functions of 1%t order FP model, power -2, DIC=1927.0............. 91
Figure 14 Survival and HR functions of 1%t order FP model, power -1, DIC=2086.6............. 91
Figure 15 Survival and HR functions of 1%t order FP model, power -1, DIC=2168.9............. 92
Figure 16 Survival and HR functions of 1%t order FP model, power 0, DIC=22174.............. 92
Figure 17 Survival and HR functions of 1%t order FP model, power -1, DIC=22254............. 93

Figure 18 Survival and HR functions of 2" order FP model, power -0.5, 0.5, DIC=2337.4..94
Figure 19 Survival and HR functions of 2™ order FP model, power 0, 0.5, DIC=2337.5....... 94

Figure 20 Survival and HR functions of 1st order FP model, power -1, DIC=2355.7............ 95
Figure 21 Survival and HR functions of 15t order FP model, power -0.5, DIC=2362.5.......... 95
Figure 22 Survival and HR functions of 15t order FP model, power -2, DIC=2384.7 ............. 96
Figure 23 Survival and HR functions of 1%t order FP model, power 0, DIC=2390.9.............. 96

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 6 of 102



Confidential until published

LIST OF ABBREVIATIONS

AE adverse event

BSC best supportive care

CBR clinical benefit response

CDK 4/6 cyclin-dependent kinases 4 and 6

Cl confidence interval

Crl credible interval

CS company submission

CSR clinical study report

DIC Deviance Information Criterion

DR duration of response

EORTC European Organisation for Research and Treatment
EPAR European Public Assessment Report
EQ-5D EuroQol-5 dimensions

ER-positive oestrogen-receptor positive

ERG Evidence Review Group

FP fractional polynomial

HER2 human epidermal growth factor receptor 2
HR hazard ratio

HR-positive hormone-receptor positive

HRQoL health-related quality of life

ICER incremental cost effectiveness ratio
IPD individual patient data

ITT intention to treat

K-M Kaplan-Meier

NICE National Institute for Health and Care Excellence
NMA network meta-analysis

OR objective response

0S overall survival

PFS progression-free survival

PgR progesterone-receptor

PH proportional hazards

PSA probabilistic sensitivity analysis
QALY Quality adjusted life year

QoL Quality of Life

QLQ-BR23 Quality of Life Questionnaire-Breast cancer module
QLQ-C30 Quality of Life Questionnaire-Core 30
RCT randomised controlled trial

RPSFT rank-preserving structural-failure time
SAE serious adverse event

STA Single Technology Appraisal

TSAP trial statistical analysis plan

TTD time to treatment discontinuation

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved.

ERG Report v2
Page 7 of 102



Confidential until published

1 EXECUTIVE SUMMARY

The remit of the Evidence Review Group (ERG) is to comment on the clinical and cost
effectiveness evidence submitted to the National Institute for Health and Care Excellence
(NICE) as part of the Single Technology Appraisal (STA) process. Clinical and economic
evidence have been submitted to NICE by the company (Pfizer) in support of the use of
palbociclib (IBRANCE®) in combination with fulvestrant in women with hormone-receptor
positive (HR-positive), human epidermal growth factor receptor 2 (HER2)-negative advanced
breast cancer that has progressed during or soon after completing endocrine therapy received

in the (neo)adjuvant or advanced/metastatic setting.

1.1 Critique of the decision problem in the company’s submission
As highlighted in Section 2.3 of this ERG report, the decision problem addressed by the
company is in accordance with the final scope issued by NICE, with a few minor differences

as summarised in Table 1.

Table 1 Differences in final scope issued by NICE and decision problem addressed by the
company

Parameter Final scope issued by NICE Decision problem
Population People with HR-positive/HER2- The company considers that treatment of HR-
negative locally advanced or positive HER2-negative advanced breast cancer
metastatic breast cancer who have is not viewed in clinical practice by specific lines
received prior endocrine therapy of therapy, but rather by whether patients are

‘endocrine resistant’ or ‘endocrine sensitive’
(although there is no consensus on the definitions
of these terms). Palbociclib plus fulvestrant is
considered by the company to be a treatment
option for patients with ‘endocrine resistant’

disease
Comparator(s) Exemestane, everolimus plus The company only provided cost effectiveness
exemestane, tamoxifen, fulvestrant, evidence for the comparison of palbociclib plus
chemotherapy fulvestrant versus everolimus plus exemestane.

The company considers that everolimus plus
exemestane is the treatment most commonly
used in clinical practice and, therefore, is the
most appropriate comparator. This view is
supported by the conclusions reached by NICE
Appraisal Committees during recent and ongoing
Single Technology Appraisals (TA579 and
ID318), and has been confirmed by clinical advice
to the ERG

Outcomes OS, PFS, response rate, AEs, HRQoL | Data, for all five outcomes were available, from
the PALOMA-3 trial, for the comparison of the
effectiveness of palbociclib plus fulvestrant versus
placebo plus fulvestrant

The company conducted NMAs to generate PFS
and OS results for the comparison of the
effectiveness of palbociclib plus fulvestrant with
everolimus plus exemestane

AE=adverse effect of treatment; HER2=human epidermal growth factor receptor 2; HR=hormone-receptor; HRQoL=health-
related quality of life; NMA=network meta-analysis; OS=overall survival; PFS=progression-free survival
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1.2 Summary of the key issues in the clinical effectiveness evidence
Overall, the ERG considers the methods used to conduct the company’s systematic review of

clinical effectiveness evidence to be of a good standard (Section 3.1 of this ERG report).

The only randomised controlled trial (RCT) that includes an arm in which patients are treated
with palbociclib plus fulvestrant that was identified by the company’s systematic review is the
PALOMA-3 trial (Section 3.2.1 of this ERG report). The PALOMA-3 ftrial is an international,
multicentre, 2:1 randomised, double-blind, placebo-controlled, parallel-group, Phase 3 clinical

trial of palbociclib plus fulvestrant (N=347) versus placebo plus fulvestrant (N=174).

The PALOMA-3 trial is a well-designed, good quality trial with an appropriate and pre-defined
statistical approach to the analysis of efficacy, patient reported outcomes and safety (Section
3.2.2 of this ERG report). An examination of the eligibility criteria for trial entry suggests that
the trial population is typical of patients who would be considered for treatment for ‘endocrine
resistant’ advanced breast cancer in clinical practice in England and Wales (Section 3.2.1 of
this ERG report).

As highlighted in Section 3.3 of this ERG report, as everolimus plus exemestane was not a
comparator in the PALOMA-3 trial, the company carried out network meta-analyses (NMAs)
to indirectly estimate PFS and OS for the comparison of the effectiveness of palbociclib plus
fulvestrant versus everolimus plus exemestane. The NMAs incorporated data from five trials:
the PALOMA-3 trial, the BOLERO-2 trial, the CONFIRM trial, the EFECT trial and the SoFEA
trial. The ERG considers that the largest potential sources of heterogeneity between the
populations of the included trials are HER2 status, prior treatments and ‘sensitivity’ or
‘resistance’ to endocrine therapy. In addition, the ERG notes, that the PALOMA-3 trial was the

only trial to include women of premenopausal or perimenopausal status.

The PH assumption was violated for PFS data in two trials and for OS data in two trials. The
company, therefore, carried out PFS and OS NMAs using a Bayesian fractional polynomials
(FPs) modelling approach (Sections 3.4.1 and 3.4.2 of this ERG report). The ERG considers
that there is substantial uncertainty around the reliability of the PFS and OS results generated
by this approach (namely the estimated survival and HR functions). The ERG is therefore
unable to select a suitable FP model with any degree of confidence to inform the comparison

of palbociclib plus fulvestrant versus everolimus plus exemestane.

The most frequent treatment-related Grade =3 AEs reported by patients treated with
palbociclib plus fulvestrant in the PALOMA-3 trial were haematological AEs, in particular,

neutropenia (i) (Section 3.6 of this ERG report). No formal comparison of AEs between
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palbociclib plus fulvestrant and everolimus plus exemestane was performed by the company.
The ERG notes that in the palbociclib plus fulvestrant arm of the PALOMA-3 trial, frequencies
of treatment-related Grade =3 AEs and treatment discontinuation were [JJl| and
respectively. The ERG further notes that in the everolimus plus exemestane arm of BOLERO-
2 trial, frequencies of treatment-related Grade 23 AEs and treatment discontinuation were
40.9% and 29.0%, respectively.

1.3 Summary of the key issues in the cost effectiveness evidence

There is no direct evidence comparing the effectiveness of treatment with palbociclib plus
fulvestrant versus everolimus plus exemestane. The ERG considers that the company’s
estimates of relative effectiveness generated by the PFS FP and OS FP NMAs cannot be
used to inform the comparison of palbociclib plus fulvestrant versus everolimus plus

exemestane. (Section 6.2.1).

Clinical advice to the ERG is that treatment with everolimus plus exemestane is at least as
effective as fulvestrant. On this basis, the ERG has generated alternative cost effectiveness
results using data from the placebo plus fulvestrant arm of the PALOMA-3 trial as a proxy for
the effectiveness of treatment with everolimus plus exemestane (Section 6.2.2). The
implication of this assumption is that the effectiveness of treatment with everolimus plus
exemestane is (i) [l than treatment with placebo plus fulvestrant in terms of PFS and (i)
as there is no statistically significant difference in OS between the two arms of the PALOMA-

3 trial, is equivalent to treatment with palbociclib plus fulvestrant in terms of OS.

In the company model, time to treatment discontinuation (TTD) for patients treated with
palbociclib plus fulvestrant is estimated using a ratio of TTD to PFS from the PALOMA-3 trial;
for patients receiving everolimus plus exemestane, data from the PFS FP NMA are used to
model TTD (Section 6.2.1).

When implementing revisions to the company model, the ERG used the TTD Kaplan-Meier
data for palbociclib plus fulvestrant from the PALOMA-3 trial and assumed that TTD for
patients receiving everolimus plus exemestane can be represented by TTD data from the
placebo plus fulvestrant arm of the PALOMA-3 trial (Section 6.2.2).

In addition, based on clinical advice, the ERG considers:
o On average, patients receive more than two lines of subsequent therapy (Section
6.3.1)

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 10 of 102



Confidential until published

Company assumptions around drug wastage are not realistic; this means that the
modelled costs of treatment with everolimus, exemestane and tamoxifen (the latter is

a subsequent therapy) are too high (Section 6.3.2)

Company assumptions about the frequency of appointments with a consultant

oncologist are too low (Section 6.3.2).

1.4 Summary of ERG’s preferred assumptions and resulting ICER

The ERG made six separate revisions to the company model (Section 6.4):

1.

Estimating OS using (pooled) OS data from the PALOMA-3 trial to represent the
experience of patients treated with palbociclib plus fulvestrant and patients treated with

everolimus plus exemestane

Estimating PFS using data from the placebo plus fulvestrant arm of the PALOMA-3

trial as a proxy for the experience of patients treated with everolimus plus exemestane

Estimating TTD using data from the placebo plus fulvestrant arm of the PALOMA-3

trial as a proxy for the experience of patients treated with everolimus plus exemestane

Amending the company assumptions around time spent on subsequent treatments

and the proportion of patients proceeding to subsequent lines of therapy
Removing daily oral drug wastage

Increasing the frequency of consultant oncologist appointments.

The cost effectiveness results, generated by the company model, after implementing all of the

ERG amendments are displayed in Table 2. These results have been generated using the

Patient Access Scheme discounted price for palbociclib and list prices for all other treatments.

The results show that treatment with palbociclib plus fulvestrant is less expensive and more

effective than everolimus plus exemestane.

Table 2 ICER resulting from ERG’s preferred assumptions

Total costs Total QALYs A costs A QALYs ICER £/QALY
Palbociclib plus
fulvestrant - -
Everolimus plus _
exemestane - - - - Dominates

ICER=incremental cost effectiveness ratio; QALY=quality adjusted life year
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1.5 Summary of exploratory and sensitivity analyses undertaken by the

ERG

The cost effectiveness results, generated by the company model, after separately

implementing each of the ERG amendments listed in Table 2, are displayed in Table 3.

Table 3 Exploratory analyses undertaken by ERG

Section in Technology Comparator
. . ICER
ERG revision main ERG
£/QALY
report
Costs QALYs Costs QALYs
R1) Estimating OS
(pooled) from the Section 6.2.2 [ ] [ ] [ ] [ ] Dominates
PALOMA-3 trial
R2) Estimating PFS
from the PALOMA-3 Section 6.2.2 [ | [ | [ [ | £8,180
trial
R3) Estimating TTD
from the PALOMA-3 Section 6.2.2 [ ] [ | [ ] [ | £8,731
trial
R4) Amend
subsequent therapy Section 6.3.1 [ | [ | [ [ | Dominates
assumptions
RS) Remove daily oral | gqction 632 | ] ) B | Dominates
drug wastage e
R6) Include monthly
oncologist . .
consultation in every Section 6.3.2 [ ] [ ] [ ] [ ] Dominates
health state

ICER=incremental cost effectiveness ratio; OS=overall survival; PFS=progression-free survival; QALY=quality adjusted life year;
TTD=time to treatment discontinuation
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2 INTRODUCTION AND BACKGROUND

2.1 Introduction

Advanced breast cancer (comprising locally advanced or metastatic breast cancer) is an
incurable life-threatening disease. Therefore, treatment goals are to delay disease
progression, maintain health-related quality of life, alleviate symptoms and improve overall
survival (OS).

The majority of patients who are diagnosed with breast cancer have tumours that are HR-
positive and/or HER2-negative. A patient’s tumour is categorised as being HR-positive if the
tumour is found to be oestrogen-receptor positive (ER-positive) and/or progesterone receptor
positive (PgR-positive) tumours. Clinical advice to the ERG is that the vast majority of patients

whose tumours are described as HR-positive are also ER-positive.

Endocrine therapies are common treatment options for patients with HR-positive/HER2-
negative breast cancer in the (neo)adjuvant and advanced settings. The company submission
(CS) only provides evidence for palbociclib in combination with fulvestrant for patients who the

company describe as a population resistant to endocrine therapy.

Within this ERG report, the ERG has referred to the CS in many places. Unless stated
otherwise, the ERG is referring to the company’s document B, which is the company’s

full evidence submission.

It is important to note that there is no standardised definition for endocrine therapy resistance.’
Hence, definitions used in recent trials such as the PALOMA-3 trial> and BOLERO-2 trial® have
included an ‘endocrine resistant’ population. In these ftrials, patients (deemed to be
‘endocrine resistant’) were required to have disease recurrence during or within 12
months of endocrine therapy in the adjuvant setting or progression during or within 1

month of ending treatment for advanced disease.

2.2 Background

2.2.1 Treatment pathway for advanced HR-positive/HER2-negative
advanced breast cancer

The treatment pathway for early disease has an impact on the treatment pathway for advanced
disease since treatment choices in the advanced setting take into account treatment received
in the early setting. The ERG has presented a brief overview of treatment options in the early

setting, with a focus on endocrine therapies, in Appendix 1 (Section 9.1) to this ERG report.

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]
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2.2.2 Treatment pathway for HR-positive/HER2-negative advanced
breast cancer

In NICE guidelines it is recommended that: “endocrine therapy is offered as first-line treatment
for the majority of patients with ER-positive advanced breast cancer.” For these patients,
licensed endocrine therapies include anti-oestrogen therapies (tamoxifen or fulvestrant), non-
steroidal aromatase inhibitors (anastrozole or letrozole) and steroidal aromatase inhibitors
(exemestane). However, fulvestrant has not been recommended by NICE.® Tamoxifen is the
endocrine therapy recommended by NICE for men.* Tamoxifen is also recommended for
premenopausal and perimenopausal women with ER-positive advanced breast cancer not
previously treated with tamoxifen. Ovarian suppression is recommended for premenopausal
and perimenopausal women who have previously been treated with tamoxifen. An aromatase
inhibitor (either non-steroidal or steroidal) is recommended for postmenopausal women with

no prior history of endocrine therapy or who have been previously treated with tamoxifen.

However, as highlighted in the CS, (Section B.1.1, p11): “the current standard of care
treatments are not specific to line of treatment” but depends on whether a patient is sensitive

to endocrine therapy or resistant to endocrine therapy.

As with ‘endocrine resistance’, there is no standard definition of endocrine therapy sensitivity.
Recent trials of cyclin-dependent kinases 4 and 6 (CDK4/6) inhibitors (palboclib, ribociclib or
abemaciclib) in combination with an aromatase inhibitor (for example, the PALOMA-1 trial,®
PALOMA-2 trial,” MONALEESA-2 trial®® and MONARCH-3 trial)'®'" have included only
patients who could be described as ‘endocrine sensitive’. In these trials, ‘endocrine sensitive’
patients had a disease-free interval of 12 months or more following treatment with endocrine
therapy in the (neo)adjuvant setting and/or patients had not received any prior endocrine
therapy for advanced disease. In recent trials for ‘endocrine resistant’ patients (such as
PALOMA-3 and BOLERO-23), previous sensitivity to prior endocrine therapy was defined as
at least 24 months of endocrine therapy before recurrence in the adjuvant setting or a

response for at least 24 weeks of endocrine therapy for advanced disease.

The treatment pathways for both the ‘endocrine sensitive’ and the ‘endocrine resistant’
populations are illustrated by the company in the CS. The ERG considers Figure 1 of the CS
presents an accurate picture of the treatment pathway (reproduced as Figure 1 of this ERG
report). It should be noted that in this figure, the term ‘endocrine failure’ is used instead of
‘endocrine resistance’. The ERG further notes that abemaciclib in combination with fulvestrant
is now also recommended as a treatment option by NICE for use within the Cancer Drugs
Fund'? but is not shown in this figure. Abemaciclib in combination with fulvestrant would be

considered as a treatment option for the ‘endocrine resistant’ population. Like palbociclib and
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ribociclib, abemaciclib is a CDK4/6 inhibitor. Ribociclib plus fulvestrant is not currently a NICE
recommended treatment option for the ‘endocrine resistant’ population but the ERG notes that

the appraisal for ribociclib in combination with fulvestrant is ongoing (ID1318)."

Yes: progressed in
the advanced setting

Yes: progressed in the Has the patient Patient has aBC:
(necjadjuvant setting progressed on Second (and later)
endocrine line endocrine
therapy? failure population®
Progression
during
{neo)adjuvant
m:‘fn‘:ﬁ:;:;f Mo: completion of
(neo)adjuvant Has the
completion? theragy and Yes patient No
progression =12 visceral
months post crsis?
Yes completion
Patient has aBG: Patient has aBC:
First line endocrine First line endocrine i
failure population® sensitive population® Treatment options:
1L chemotherapy in
the advanced sefting
followed by letrozole
. or tamoxifen as
Treatment options™: maintenance®
Treatment opti ¢ Treatment options™
ons®: - -
*  palbociclib+fulvestrant {:} . ':;Tg;g:ihb*lelrozole = P0G My Ruvesiredl
« everolimus+exemestanea O e e e : averdrnu:marneslan ea
* fulvestrant* +  tamoxifen EETED <
* ::9“'993'" e + paclitaxel/capecitabing® * ta'““’s“ﬁm
+ tamouxifen + tamoxifen
» paclitaxel'capecitabine® » paclitaxel'capecitabine®
{?} Palbociclib
posihoning in this
NICE TA

aBC=advanced breast cancer (comprising locally advanced or metastatic)

@ Everolimus can only be prescribed to postmenopausal women or women who had ovarian oblation. Everolimus can only be
used after 1 endocrine therapy

* Therapy with the same agent cannot be repeated if given previously and the disease-free interval was <12 months. In any case,
treatment with CDK4/6 or everolimus or exemestane cannot ever be repeated.

+ Fulvestrant is licensed for use after anti-oestrogen treatment (e.g. tamoxifen), not recommended by NICE® but is variably
commissioned by CCGs

# Refers to the first licensed indication for palbociclib, namely. ‘in combination with an aromatase inhibitor’. The use of palbociclib
for this indication has been recommended by NICE™

§ Refers to the second licensed indication for palbociclib, namely “in combination with fulvestrant in women who have received
prior endocrine therapy”

¥ Chemotherapy used in visceral crisis or high tumour burden: capecitabine and paclitaxel commonly used

NB In this figure, endocrine failure = endocrine resistant

Figure 1 Current treatment pathway for HR-positive HER2-negative advanced breast cancer
in England and Wales

Source: CS, Figure 1

The company states (CS, p20) that: “Everolimus [a mammalian target of rapamycin inhibitor]
plus exemestane is the most commonly prescribed endocrine based treatment in the
endocrine resistant population who do not have life-threatening disease (i.e. who should not
receive chemotherapy).” However, the company notes that discussions with clinical experts
suggest that the use of everolimus plus exemestane is potentially lower than expected due to
its toxicity profile and therefore clinicians at present are sometimes choosing to use “less
efficacious” therapy to mitigate these issues (CS, p21). For example, clinical advice to the

ERG from Professor Andrew Wardley is that capecitabine (a type of chemotherapy) may often
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be used instead of everolimus plus exemestane because the toxicity of capecitabine is more
predictable (personal communication, 24 June 2019). In addition, the company (CS, Table 6)
and ERG (Table 4) highlights that everolimus plus exemestane is only licensed for use
following treatment with a non-steroidal aromatase inhibitor,' not following treatment with

tamoxifen.

Table 4 Key elements of the drug licences for the ‘endocrine resistant’ population

Drug Menopausal status of patients Previous endocrine therapy
Palbociclib plus Postmenopausal or premenopausal or Aromatase inhibitor or
fulvestrant perimenopausal (providing fulvestrant is combined anti-oestrogen

with luteinizing hormone-releasing hormone)
Everolimus plus Postmenopausal Aromatase inhibitor
exemestane
Fulvestrant Postmenopausal Anti-oestrogen therapy
monotherapy
Exemestane Postmenopausal Anti-oestrogen therapy
monotherapy
Tamoxifen Any Aromatase inhibitor or

anti-oestrogen therapy

Chemotherapy? Any Aromatase inhibitor or
anti-oestrogen therapy
2 Clinical advice to the ERG is that capecitabine or paclitaxel are the most commonly used chemotherapies

Consistent with the conclusions reached in other appraisals,’®3 clinical advice to the ERG is
that fulvestrant monotherapy (an anti-oestrogen endocrine therapy) although not
recommended by NICE,® is used by clinicians where it is available. In addition, as noted by
the company (CS, Table 6) and ERG (Table 4), fulvestrant is only licensed following treatment
with anti-oestrogen therapy,'® not following treatment with an aromatase inhibitor. However,
in clinical practice, and as in the PALOMA-3 trial,"” fulvestrant is also used for patients whose

cancer has relapsed on or after treatment with aromatase inhibitors.

In accordance with NICE guidelines,* exemestane monotherapy, tamoxifen and
chemotherapy are additional treatment options for the ‘endocrine resistant’ population. Clinical
opinion to the ERG is that these treatments are used less frequently than everolimus plus
exemestane or, where available, fulvestrant. Clinical advice to the ERG is that (i) exemestane
monotherapy is typically used for patients who have shown a relatively good response to a
prior aromatase inhibitor or who are medically unfit to receive exemestane in combination with
everolimus (ii) tamoxifen may be used after treatment with everolimus plus exemestane and
(iii) chemotherapy remains a treatment option largely for visceral crisis or high tumour burden

or when lines of endocrine therapy have been exhausted.

It is important to note that currently in clinical practice, a patient who has previously been
treated with a CDK4/6 inhibitor, would not be retreated with a CDK4/6 inhibitor. Thus, for
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example, if a patient previously considered sensitive to endocrine therapy received a CDK4/6

inhibitor plus an aromatase inhibitor, they would not be treated with a CDK4/6 inhibitor again.

The length of treatment with endocrine therapy and CDK4/6 inhibitors is typically until disease
progression. The same is also true for patients treated with everolimus plus exemestane
although clinical advice to the ERG is that some patients stop taking everolimus due to toxicity,
typically continuing to take exemestane. The length of treatment with chemotherapy depends
on the type of chemotherapy used and may also be until disease progression (particularly with

capecitabine).

2.2.3 Estimated number of patients potentially eligible for treatment with
palbociclib plus fulvestrant

The company estimates the number of patients diagnosed with advanced breast cancer each
year to be 16,600 (CS, Table 3). This figure includes those presenting with de novo advanced
breast cancer and has been calculated using the assumption that 30% of early breast cancer
cases recur, based on a paper published in 2005 by O’Shaughnessy.'® The company
estimates approximately 9,300 (56%) patients are expected to have HR-positive/HER2-
negative tumours, based on a survey of physicians based in the UK, Germany, France, Spain
and ltaly.”® The number of patients considered to be resistant to endocrine therapy is not

provided by the company in the CS.

2.3 Critique of company'’s definition of decision problem
Table 1 summarises the decision problem, described by the company in the CS, in relation to

the final scope issued by NICE.?
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(HR)-positive, human
epidermal growth factor
receptor 2 (HER2)-negative
locally advanced or metastatic
breast cancer who have
received prior endocrine
therapy

women with disease that
progressed during or soon after
completing the endocrine
therapy they received in the
(neo)adjuvant or
advanced/metastatic setting

Parameter Final scope issued by Decision problem addressed Rationale if different from the final ERG comment
NICE? in the company submission® NICE scope®
Population People with hormone receptor | Palbociclib plus fulvestrant, in Clinical experts have indicated they do not | The company has noted that this

view this population by specific lines of
therapy, but rather as the group of
patients who have already received, and
become resistant to, prior endocrine
therapy. In line with this, the current
standard of care treatments are not
specific to line of treatment but rather to
the endocrine resistant group as one
population. As such, the approach in this
submission is to evaluate the cost-
effectiveness of palbociclib plus
fulvestrant for patients who have become
resistant to prior endocrine therapy,
defined as the ‘endocrine resistant’
population. The company submission
differs from the final NICE scope, to reflect
the current treatment pathway and NICE
recommendations

submission is for a subset of the
licensed population for palbociclib, i.e.
patients who have received prior
endocrine therapy and who are
‘endocrine resistant’

Palbociclib is also licensed as a
treatment in combination with an
aromatase inhibitor. Palbociclib in
combination with an aromatase inhibitor
is also used in clinical practice following
recommendation by NICE for previously
untreated, hormone receptor-positive,
HER2-negative, locally advanced or
metastatic breast cancer in December
2017 (TA496)."* Although patients had
to be previously untreated in the
advanced setting, they may have been
treated in the (neo)adjuvant setting as
long as they were considered
‘endocrine sensitive’ (See Section 2.2.2
of this ERG report for further details
regarding ‘endocrine resistant’ and
‘endocrine sensitive’ populations)
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Parameter Final scope issued by Decision problem addressed Rationale if different from the final ERG comment
NICE? in the company submission® NICE scope®
Intervention Palbociclib plus fulvestrant Same as NICE final scope Not applicable Palbociclib is self-administered orally at

a dose of 125mg each day for the first
21 days of a 28-day cycle. In the event
of significant treatment-related toxicity,
palbociclib dosing may be interrupted or
delayed and/or reduced (palbociclib is
also available as 100mg and 75mg
tablets). Palbociclib is administered
alongside 500mg of fulvestrant on days
1, 15, and once monthly thereafter.
Fulvestrant is given as two slow
intramuscular injections in the gluteal
area. Treatment with palbociclib plus
fulvestrant is stopped only on disease
progression, or if patients can no longer
tolerate the combination
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Parameter Final scope issued by Decision problem addressed Rationale if different from the final ERG comment
NICE? in the company submission® NICE scope®

Comparator(s) Exemestane e  Everolimus plus Everolimus plus exemestane is the most Clinical opinion received by the ERG is
Everolimus plus exemestane relevant comparator in the endocrine that everolimus plus exemestane is
exemestane resistant population. probably the most relevant comparator
Tamoxifen Expert opinion has fed back that for thIS patient popula.tion, as Cor.10|uded

, tamoxifen and exemestane monotherapy | by (i) the NICE Appraisal Committee for

Fulvestrant [Durlng are used in some patients who cannot abemaciclib with fulvestrant for treating
the scope HR-positive/HER2-negative aBC after

consultation it was
noted that fulvestrant
is not routinely
available as a
second-line
treatment ]

Chemotherapy (in
accordance with
NICE guidance
CG81)

tolerate exemestane plus everolimus, but
this is infrequent and not enough to be
considered the standard of care in the
NHS. Fulvestrant is not recommended by
NICES and is only variably commissioned
by CCGs [Clinical Commissioning Groups]
across the country, so is not a relevant
comparator for the NHS. Chemotherapy
would usually only be used after other
less toxic options had been exhausted or
if they were not suitable, so is not a
relevant comparator.

These opinions are aligned with the
committee conclusion in the recent
appraisal on abemaciclib with fulvestrant
for treating HR-positive/HER2-negative
aBC [advanced breast cancer] after
endocrine therapy.'?

endocrine therapy'2 and (ii) the NICE
Appraisal Committee for ribociclib with
fulvestrant for treating hormone
receptor-positive, HER2-negative,
advanced breast cancer'3

Clinical opinion received by the ERG is
that the other comparators specified in
the final scope issued by NICE? are
also all used in clinical practice but in
most centres, to a lesser extent than
everolimus plus exemestane (with
fulvestrant only available in a limited
number of NHS Trusts)

Clinical effectiveness evidence is also
presented by the company for
palbociclib plus fulvestrant versus
placebo plus fulvestrant from the
PALOMA-3 trial

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved.

ERG Report v2
Page 20 of 102



Confidential until published

Parameter Final scope issued by Decision problem addressed Rationale if different from the final ERG comment
NICE? in the company submission® NICE scope®
Qutcomes The outcome measures to be | The outcome measures included | The tumour response variables [OR, CBR, | The outcomes specified in the final

considered include:
e overall survival [OS]

e progression free
survival [PFS]

e response rate

e adverse effects of
treatment

e health-related quality
of life [HRQoL]

in this submission are:

e PFS

e OS

e  Objective response
(OR)

e  Clinical benefit
response (CBR)

e  Duration of response
(DR)

e Adverse effects of
treatment (AEs)

¢ HRQoL

e Time to treatment
discontinuation (TTD)

DR] were analysed as secondary
outcomes in the pivotal trial for this
indication and provide useful insights into
the clinical profile of palbociclib over time
and its direct effect on the cancer treated

scope issued by NICE? are standard
outcomes used in oncology clinical
trials and are the most important
outcome measures for this appraisal

To compare palbociclib plus fulvestrant
with everolimus plus exemestane, the
company conducted network meta-
analyses (NMAs). The focus of this
ERG report is on the outcomes that are
most relevant to understanding the
clinical effectiveness data and also to
the cost effectiveness data submitted
by the company for this appraisal, i.e.
OS, PFS (the two outcomes generated
by the NMAs), AEs and HRQoL
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Parameter Final scope issued by Decision problem addressed Rationale if different from the final ERG comment
NICE? in the company submission® NICE scope®
Economic The reference case stipulates | Same as final scope issued by Not applicable As specified in the final scope issued by
analysis that the cost effectiveness of NICE NICE,?° the cost effectiveness of
treatments should be treatments was expressed in terms of
expressed in terms of the incremental cost per quality
incremental cost per quality- adjusted life year (QALY) gained.
adjusted life year. Outcomes were assessed over a 40-
The reference case stipulates year time period (equivalent to a
that the time horizon for lifetime horizon) and costs were
estimating clinical and cost considered from an NHS perspective
effectiveness should be While the company only presents cost
sufficiently long to reflect any effectiveness evidence for palbociclib
differences in costs or plus fulvestrant versus everolimus plus
outcomes between the exemestane, clinical effectiveness
technologies being compared. evidence is also presented by the
Costs will be considered from company for palbociclib plus fulvestrant
an NHS and Personal Social versus placebo plus fulvestrant from the
Services perspective. PALOMA-3 trial. The ERG requested
The availability of any patient cost effectiveness evidence for all of
access schemes for the the comparators included in the final
comparator technologies will scope is_sued by NICEZ” during the
be taken into account. clarification process. However, the
company responded that it did not
agree this was necessary (the company
considers everolimus plus exemestane
to be the most appropriate comparator,
see clarification response, B3)
Subgroups No subgroups specified This submission is for a subset Not applicable No subgroups were specified in the

of the licensed population. No
other subgroups are to be
considered in the appraisal, in
line with the final scope

final scope issued by NICE?®
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Parameter Final scope issued by Decision problem addressed Rationale if different from the final ERG comment
NICE? in the company submission® NICE scope®
Other No special considerations No special considerations Not applicable No special considerations, including
considerations | specified issues related to equity or equality,

were highlighted in the final scope
issued by NICE?®

Palbociclib and everolimus are both
available to the NHS at discounted
prices via the Patient Access Scheme
(PAS). Only the PAS price for
palbociclib is known to the company
(and included in the base case
economic analysis)

@Text in this column is taken directly from NICE scope
bText in this column is taken directly from CS, Table 1 (except for population, which is taken from Section B.1.1, pp10-11)
Source: CS, adapted from Table 1 and Section B.1.1, pp10-11 and final scope issued by NICE?
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3 CLINICAL EFFECTIVENESS

3.1 Critique of the methods of review(s)

Full details of the company’s process and methods used to identify and select the clinical
evidence relevant to the technology being appraised are presented in Appendix D to the CS.
The ERG considered whether the review was conducted in accordance with key features of

the systematic review process, as summarised in Table 6.

Table 6 ERG appraisal of systematic review methods

Review process ERG Note
response

Was the review question clearly defined Yes See CS, Appendix D.1.2, Table 22
in terms of population, interventions,
comparators, outcomes and study

designs?

Were appropriate sources searched? Yes Sources included MEDLINE, Embase, the
Cochrane Library and searches of conference
abstracts and trial registries for ongoing trials

Was the timespan of the searches Yes The search was originally run 23 January 2015

appropriate? for a review published by Chirila 20172" and
updated 28 April 2016 for another review,? 26
January 2018 for a second update and most
recently, 15 February 2019

Were appropriate search terms used? Yes -

Were the eligibility criteria appropriate to | Yes As one of the published reviews?? had a

the decision problem? different focus to that of the current appraisal,
RCTs excluded in that review were re-screened
for the current review

Was study selection applied by two or Yes -

more reviewers independently?

Was data extracted by two or more Possibly In Appendix D.4.3 of the CS, it is stated that

reviewers independently? data extracted were verified by a second
researcher

Were appropriate criteria used to assess | Yes -
the risk of bias and/or quality of the
primary studies?

Was the quality assessment conducted Unclear Responsibility for quality assessment is not

by two or more reviewers independently? reported

Were attempts to synthesise evidence Yes For full details of the network meta-analysis,
appropriate? see Sections 3.3 and 3.4 of this ERG report

RCT=randomised controlled trial

Overall, the ERG considers the methods used to conduct the company’s systematic review of
clinical effectiveness evidence to be of a good standard. Nonetheless, the ERG observes that
the searches failed to identify a poster presentation of a relevant study? which presented OS
results for the EFECT trial; these OS data should, therefore, have been included in the
company’s NMA for OS (see Section 3.3 of this ERG report). This poster was not identified by

the searches since it was a presentation from 2007 and only conference abstracts from the
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previous 3 years had been searched initially (23 January 2015) and then again during each
update. Thus, only conference presentations from 2012 onwards could have been considered.
This approach to searching conference abstracts is not uncommon. It is not clear why the OS
results presented in the 2007 poster were not subsequently published in a peer reviewed

journal.

In addition to a search for RCT evidence, the company also searched for ongoing studies and
non-RCTs of palbociclib plus fulvestrant on 23 January 2015, 28 April 2016 and 26 January
2018. The search for ongoing studies and non-RCTs was not however repeated on 15
February 2019 (when all other searches were repeated); thus, any studies deemed relevant
that have been published since January 2018 were “identified internally” (CS, Section
B.2.11.1). The ERG has only focussed on RCT evidence in this report as this evidence is

considered to represent the best level of evidence.?*

3.2 Critique of trials of the technology of interest, the company’s
analysis and interpretation

3.2.1 Included studies

Only one trial was identified that presented evidence for the clinical effectiveness of palbociclib
plus fulvestrant, the PALOMA-3 trial. An overview of the trial is presented in the CS (Table 7).
The trial was an international, multicentre, 2:1 randomised, double-blind, placebo-controlled,
parallel-group, Phase 3 clinical study of palbociclib plus fulvestrant (N=347) versus placebo
plus fulvestrant (N=174). Data for the outcomes presented in the CS have been analysed from
five different data-cuts (Table 7).
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Data- Description Outcomes Median CSR available? Publications?
cut reported in CS follow-up
1 Primary analysis None (PFS 5.6 months Yes — Pfizer 20152 | Turner 2015%
of primary PFS reported in the CS
endpoint? is from the fourth
5 December 2014 | data-cut)
2 Exploratory HRQoL: EORTC 8.9 months No Cristofanilli 201628
analysis QLQ-C30 and Harbeck 201627
16 March 2015 EORTC QLQ- Verma 201628
BR23 Iwata 20172°
Loibl 201730
3 Safety data AEs Not reported | No - data from the | None
31 July 2015 supplemental New
Drug Application
(sNDA) 90-Day
Safety Update3’
4 Exploratory PFS PAL+FUL: Yes (PFS update | Loibl 201632
analysis ORR 15.8 months | for European Turner 20163
23 October 2015 | CBR FUL: Union) - Pfizer Cristofanilli 20183
DR 15.3 months 2016 Turner 2018%
HRQoL: EQ-5D Masdua 20193
5 Most recent 0s 44.8 months | Yes (abbreviated | Turner 20183
analysis Time to CSR) - Pfizer¥
13 April 2018 subsequent
chemotherapy

@ Publications cited in the CS. Two other publications are also cited by the company. These present analyses in relation to
deoxyribonucleic acid 34°

® Interim analysis which became the primary analysis due to rapid enrolment and high event rate observed in the study
AE=adverse event; EORTC=European Organisation for Research and Treatment; EQ-5D=Five-dimension EuroQol; OS=overall
survival; PFS=progression-free survival; QLQ-BR23=Quality of Life Questionnaire-Breast cancer module; QLQ-C30=Quality of
Life Questionnaire-Core 30

An examination of the eligibility criteria for PALOMA-3 trial entry suggests that the patients
would be typical of patients who would be considered for treatment for ‘endocrine resistant’
advanced breast cancer in clinical practice in England and Wales. With the possible exception
of involved disease site, baseline characteristics were well balanced between the two arms
(CS, Table 10). ] metastases were | found in patients in the palbociclib plus
fulvestrant arm than in the placebo plus fulvestrant arm ([ GTGcCcNGEEEEEEE). <
I o' liver metastases (36.6% versus 46.6%, respectively). Although the trial
only included JJ] patients from the UK (clarification response, A7), the ERG considers the
majority of the characteristics of the patients to be typical of patients with HR-positive/HER2
negative ‘endocrine resistant’ disease who would be seen in clinical practice in England and
Wales (Table 8).
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Table 8 Summary of baseline characteristics of patients in the PALOMA-3 trial

Characteristics ERG comment

Race Most patients were classified as white (73.9%) or Asian (20.2%). These patients are
similar to patients in clinical practice in England and Wales

Age The median age of patients was 56 to 57 years (placebo plus fulvestrant and
palbociclib plus fulvestrant, respectively). Most patients (75.2%) were aged <65 years
which is a higher proportion than the proportion of patients aged <65 years seen in
clinical practice in the UK (51.7%).4! However, clinical trials typically include younger
patients than patients in clinical practice

Menopausal status Most patients were postmenopausal (79.3%). This is what would be expected in
clinical practice in England and Wales.

Disease at All patients had advanced cancer (LABC: 14.2% or MBC: 85.8%) and most patients

presentation had measurable disease (77.9%). Most commonly, the site of disease included the
bone (75.6%), liver (>39.9%) and . This is similar to what would be

expected in clinical practice in England and Wales. Most patients had visceral
disease (59.7%). A |l proportion of patients had Stage IV disease at initial
diagnosis than typically seen in clinical practice in England (5%)*!

Performance status Most patients had Eastern Cooperative Oncology Group (ECOG) PS0 61.8%) and all
patients had ECOG PSO0-1. Typically, clinical trials mostly include patients with ECOG
PS0-1 (See Table 12, Section 3.3 of this ERG report). However, clinical advice to the
ERG is that patients with ECOG PS2 and possible some patients with ECOG PS >2
would be candidates for treatment in clinical practice in England and Wales

Prior endocrine All patients had received prior endocrine therapy with the majority having been
therapy previously considered sensitive to prior endocrine therapy (78.7%).* Typically,

atients had received
— and most patients

had already received at least one endocrine therapy in the advanced setting (88.1%).
Many patients had received an aromatase inhibitor only (39.7%) or an aromatase
inhibitor and tamoxifen (46.1%), with only 14.2% having received tamoxifen only. It
was uncommon for the most recent therapy patients had received to be an endocrine
therapy (aromatase inhibitor 0.8%; tamoxifen 16.5%). Overall, previous endocrine
therapy received by patients was similar to what would be expected in clinical
practice in England and Wales

Prior chemotherapy A high proportion of patients had also received chemotherapy for their primary
diagnosis , either in the (neo)adjuvant setting only or in the advanced
setting . Overall, most patients received two or more regimens prior to trial
entry ( ). The purpose of the most recent treatment was more often for treating
advanced disease (77.9%) than early disease (21.9%). It is not uncommon for
endocrine resistant patients to receive chemotherapy for their advanced disease in
clinical practice in England and Wales

LABC-=locally advanced breast cancer; MBC=metastatic breast cancer

* Patients were defined as having sensitivity to prior endocrine therapy if they had a relapse after 24 months of adjuvant endocrine
therapy or had a clinical benefit (objective response [complete or partial] or stable disease lasting 224 weeks) from prior endocrine
therapy in the context of advanced disease. The ERG notes that this is a more conservative definition of ‘endocrine sensitive’
than that employed by the company in the CS (p10). The ERG further notes that patients considered sensitive to prior endocrine
therapy in clinical practice may now receive a CDK4/6 inhibitor. Patients were excluded from the trial if they had received a prior
CDK4/6 inhibitor. At the time of the PALOMA-3 trial, CDK4/6 inhibitors were not standard of care for patients.

SourcS%: data on baseline characteristics taken from CS, Table 10, Turner 2015,% Table 1, Cristofanilli 2016,2® Table 1 and Loibl
2017,%° Table 1

3.2.2 Risk of bias assessment in the PALOMA-3 trial

The company performed a quality assessment of the PALOMA-3 trial using the University of
York Centre for Reviews and Dissemination guidance (Table 15 of the CS).*2 The ERG
generally agrees with the company’s assessment presented in Table 15 of the CS; however,
the ERG does not consider patients who discontinue treatment due to disease progression to
be ‘drop-outs.” Examining the PALOMA-3 trial patient disposition at the end of treatment (Table

14, CS), the ERG considers that, other than disease progression or relapse, reasons for
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discontinuing treatment are relatively well balanced between the two arms (11% discontinued
palbociclib plus fulvestrant and 9% discontinued placebo plus fulvestrant). Furthermore, the
ERG considers that there is no evidence that the authors measured more outcomes than they
reported. All outcomes listed in the protocol are reported within trial publications?>2¢3¢ and on
the ClinicalTrials.gov page of the trial.** Therefore, the ERG considers the PALOMA-3 trial to

be at low risk of bias.

3.2.3 ERG critique of the statistical approach of the PALOMA-3 trial

A summary of the additional checks made by the ERG in relation to the pre-planned statistical
approach used by the company to analyse data from the PALOMA-3 trial is provided in Table
9 of this ERG report. Information relevant to the statistical approach taken by the company
has been extracted from the CS, the CSRs,?'7:*" the trial protocols and trial statistical analysis
plans (TSAPs) which were available as online supplementary documents to the PALOMA-3

trial publications.?>26:38

Having carried out these checks, the ERG considers that the pre-planned statistical approach
employed by the company is adequate but highlights that, as acknowledged by the company
in the company response to question A3 of the ERG clarification letter, it is unlikely that the
proportional hazards (PH) assumption holds for the PFS analyses. Therefore, all HRs for PFS
presented from the PALOMA-3 trial have no meaningful interpretation without the assumption
of PH. The ERG notes that a third amendment to the PALOMA-3 protocol was data driven,
related to the interim analysis results for PFS conducted on 5 December 2014. However, the
ERG acknowledges that this protocol amendment was necessary and made at the request of

a Data Monitoring Committee and based on Health Authorities requirements.
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Table 9 ERG assessment of statistical approach used to analyse data from the PALOMA-3

trial

Item

Statistical approach with ERG comments

Were all analysis
populations
clearly defined
and pre-specified?

The analysis populations are reported in Table 11 of the CS (p31).

The ERG is satisfied that these analysis populations (ITT, as-treated, PRO and safety)
are clearly defined and pre-specified in the PALOMA-3 TSAP version 2.1 (Section 5,
p13).

Was an
appropriate
sample size
calculation pre-
specified?

The sample size calculation of the PALOMA-3 trial relating to PFS is reported in Table 12
of the CS.

The ERG is satisfied that this sample size calculation is appropriate and pre-specified in
the PALOMA-3 TSAP version 2.1 (Section 4.2.1, p12). The ERG also notes that this
sample size calculation for PFS allows for assessment of the difference in secondary
endpoint OS (PALOMA-3 TSAP version 2.1, Section 4.2.2, p12).

Were all protocol
amendments
carried out prior to
analysis?

The original protocol of the PALOMA-3 trial, plus three amended protocols with a list of
all amendments made and the rationale for these amendments was available as
supplement to the final trial publication.3®

Most amendments were administrative or related to minor language changes (for
example, to clarify inclusion and exclusion criteria). The largest amendment within
protocol amendment 3 related to the changes to efficacy and safety analyses following
interim analysis of PFS (05 December 2014) and additional analyses of safety conducted
to comply with Health Authorities requirements.

The ERG is satisfied with the rationale for all amendments and that amendments made
to the first two amended versions were made before the data cut-off date used for interim
analysis (05 December 2014) and therefore not driven by any results. The ERG
acknowledges that the third amendment of the protocol was related to results of the
interim analysis of PFS, but notes that this amendment was made upon the request of a
data monitoring committee and based on Health Authorities requirements and that the
general definitions and statistical analysis approach of the efficacy and safety outcomes
remained the same in protocol amendment 3. Therefore the ERG does not consider that
the analyses conducted at the subsequent data cuts of 16" March 2015, 23 October
2015 and 13 April 2018 for efficacy outcomes and 31 July 2015 and 12 April 2018 for
safety outcome are likely to have been influenced by the third amendment.

Were all primary
and secondary
efficacy outcomes
pre-defined and
analysed
appropriately?

The primary (PFS) & secondary efficacy outcomes (OR, CBR, DR, OS) outcomes are
defined in Table 8, Table 9 and Section 2.3.2.1 of the CS.

The statistical analysis approach for the primary and secondary efficacy outcomes is
reported in Table 12 of the CS.

The ERG is satisfied that the primary and secondary efficacy outcome definitions and
analysis approaches were pre-defined in the PALOMA-3 TSAP version 2.1 (definitions:
Section 6.1, pp14-16 and analysis approaches: Section 8.1, pp25-26) and that the
definitions and analysis approaches are appropriate. Results of primary and secondary
efficacy outcomes are further discussed in Section 3.2.4 of this ERG report.

The ERG notes that TTD and time to chemotherapy are defined in Table 9 of the clinical
effectiveness section of the CS and the statistical analysis approach of the TTD is
described in Table 12 of the CS, but no statistical approach for the analysis of time to
chemotherapy is provided in the CS.

The ERG cannot find pre-specification of TTD or time to chemotherapy within any
version of the protocol or TSAP for the PALOMA-3 trial.

Was the analysis
approach for
PROs appropriate
and pre-specified?

PROs measured were EOTRC QLQ-C30, EOTRC QLQ-BR23, EQ-5D and time to
deterioration. These outcomes are defined in Table 9 and Section 2.3.2.1 of the CS.

The ERG is satisfied that the safety outcome definitions and analysis approaches were
pre-defined in the PALOMA-3 TSAP version 2.1 (definitions: Section 6.4.3, pp22-23 and
analysis approaches: Section 8.2.7, pp42-43) and that the definitions and analysis.
approaches are appropriate. Results of PROs are further discussed in Section 3.5 of this
ERG report.
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Item

Statistical approach with ERG comments

Was the analysis
approach for AEs
appropriate and

AEs were assessed using the MedDRA v17.1 classification system with severity graded
according to the CTCAE version 4.0 and emphasis was placed on treatment-related AEs.
Further details of the definition and statistical approach for safety outcomes is provided in

pre-specified? Table 9 and Table 12 respectively of the CS.

The ERG is satisfied that the safety outcome definitions and analysis approaches were
pre-defined in the PALOMA-3 TSAP version 2.1 (definitions: Section 6.3, p18 and
analysis approaches: Section 8.2.6, pp39-41) and that the definitions and analysis
approaches are appropriate. The ERG is also satisfied that all summary tables of AEs
are provided in the PALOMA-3 CSR (pp183-220);%” all AEs, AEs of special interest, AEs
leading to permanent or temporary treatment discontinuation, SAEs and deaths are
presented and summarised by grade and by treatment arm.

Treatment-related AEs are further discussed in Section 3.6 of this ERG report.

It was pre-specified in the PALOMA-3 TSAP version 2.1 (Section 8.1.1, p25) that PFS
and OS would be analysed using a Cox PH model.

Were modelling
assumptions (e.g.

proportional Log-cumulative hazard plots provided in Appendix D.2 of the CS, in addition to plots and
hazards)d7 statistical tests of Schoenfeld residuals provided in the company’s response to question
assessed?

A3 of the ERG clarification letter demonstrate that the PH assumption may not hold for
PFS, but does appear to hold for OS (CS, Section 2.9.2).

The ERG acknowledges the importance of employing pre-specified statistical analysis
methods to ensure the validity of clinical trial results. However, it should be noted that a
HR estimated from a Cox PH model has no meaningful interpretation when the PH
assumption is violated.

Was a suitable
approach
employed for
handling missing
data?

The company’s approach to handling missing data for dates of any efficacy or safety
assessments, tumour assessments, PFS derivation and PROs is described in Table 150,
Appendix N of the CS.

The ERG is satisfied that the approach to handling missing data was pre-defined in the
PALOMA-3 TSAP version 2.1 (Section 7, pp23-24) and that all approaches are suitable.

The ERG is satisfied that all of the subgroup analyses defined in Table 8 and presented
in Figure 13 and Figure 14 of the CS and were pre-specified in the PALOMA-3 TSAP
version 2.1 (Section 8.2.3, p25).

No sensitivity or supportive analyses are presented within the CS. The ERG notes that
eight sensitivity analyses and six supportive analyses of PFS or secondary efficacy
outcomes (OR and DR) were pre-specified in the PALOMA-3 TSAP version 2.1 (Section
8.3, pp50-51). Results of these sensitivity and supportive analyses are reported in Table
20 of the PALOMA-3 CSR.37 Numerical results of the sensitivity analysis are very similar
to one or two decimal places to those of the primary analysis and result in no change to
the conclusions of the PALOMA-3 frial or to the clinical effectiveness section of the CS.
AE=adverse event; CBR=clinical benefit response; CSR=clinical study report; CTCAE=common terminology criteria for adverse
events; EORTC QLQ-C30=European Organisation for Research and Treatment of Cancer quality of life questionnaire; EORTC
QLQ-BR23=European Organisation for Research and Treatment of Cancer quality of life questionnaire breast cancer module;
EQ-5D=EuroQoL five dimensions score; ITT=intention to treat; MedDRA=medical dictionary for regulatory activities;
PFS=progression-free survival; PH=proportional hazards; PRO=patient reported outcome; OR=objective response; OS=overall
survival; SAE= serious adverse event; TSAP=trial statistical analysis plan; TTD = time to treatment discontinuation

Source: adapted from the CS, Table 8, Table 9, Table 11, Table 12, Table 150 (Appendix N), Figure 13, Figure 14, Section
2.3.2.1; PALOMA-3 CSRs,2'3 PALOMA-3 trial protocol and TSAPs (online supplementary file to the PALOMA-3
publications?26:38), the company’s response to question A3 of the ERG clarification letter, and ERG comment

Were all subgroup
and sensitivity
analyses pre-
specified?
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3.2.4 Efficacy results from the PALOMA-3 trial

Patient disposition

Patient disposition during the study and at end of treatment are summarised in Figure 4 and
in Table 14 of the CS respectively. A total of 521 patients were randomised in a 2:1 ratio in
the PALOMA-3 trial and were included in the intention to treat (ITT) population; 347 to
palbociclib plus fulvestrant and 174 to placebo plus fulvestrant. Using data from the fourth cut-
off date of 23 October 2015, the most common reasons for discontinuation of treatment was
objective response or relapse (including progressive disease); 56.2% of patients in the
palbociclib plus fulvestrant arm and 73.0% of patients in the placebo plus fulvestrant arm
(Table 14 of the CS). As described in Section 3.2.2 of this ERG report, the ERG considers that

discontinuations for other reasons are reasonably balanced between treatment arms.

Primary outcome: investigator-assessed PFS

Three analyses of PFS were conducted using data from several cut-off dates: 5 December
2014 (interim analysis which became the primary analysis due to rapid enrolment and high
event rate observed in the study), 16 March 2015 (previous updated analysis) and 23 October
2015 (current updated analysis). Results using data from the latest cut-off date were presented
within the CS and are summarised by the ERG in Table 10. The median length of follow-up
was 15.8 months in the palbociclib plus fulvestrant arm and 15.3 months in the placebo plus
fulvestrant arm. Further details of the PFS analysis is provided in Table 16 of the CS and a

Kaplan-Meier (K-M) curve of PFS is shown in Figure 5 of the CS.

Table 10 Summary of PFS results in the PALOMA-3 trial (data cut-off 23 October 2015)

PFS results PAL+FUL PBO+FUL
Duration of follow-up: median (95% CI) 15.8 (15.5 to 16.2) months 15.3 (15.0 to 15.9) months
Objective progression or death events: n (%) | 200 (57.6%) 133 (76.4%)
Median PFS (95% Cl) 11.2 (9.5 to 12.9) months 4.6 (3.5 to 5.6) months
Stratlified HR (95% ClI); stratified one-sided 0.497 (0.398 to 0.620); p<0.0001
p-value

Cl=confidence interval; FUL=fulvestrant; HR=hazard ratio; PAL=palbociclib; PBO=placebo; PFS=progression free survival
Source: adapted from CS, Table 16 and Section 2.6.2.

Local investigator-assessment of progression only was conducted for all patients and a
blinded independent central review (BICR) of progression for 211 (40%) randomised patients
was conducted as a supportive analysis. Results of this supportive analysis are reported to be

consistent with the investigator assessment.?526

Efficacy results using earlier data-cuts are provided in Appendix O, Table 151 of the CS. The
ERG considers that the PFS results across the three data-cuts are very similar numerically

and all reach the same conclusion. Results for pre-specified subgroup analyses of PFS are
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provided in Figure 13 of the CS. The ERG considers that PFS results for all pre-specified
subgroups are generally consistent with the PFS results presented within Table 10 of this ERG
report but notes that the imprecision of these results should be taken into account when
drawing conclusions due to small sample sizes and imbalances within some of the subgroups.
The ERG also emphasises that a HR estimated from a Cox PH model has no meaningful
interpretation when the PH assumption is violated and there is evidence that the PH

assumption does not hold for PFS.

Secondary outcome: OS

The final OS analysis conducted using data from the fifth and most recent cut-off date of 13
April 2018 is presented in the CS and the ERG summarises the results in Table 11. The

median length of follow-up was 44.8 months across both treatment arms.

Table 11 Summary of OS results in the PALOMA-3 trial (data cut-off 13 April 2018)

OS results PAL+FUL PBO+FUL
Objective progression or death events: n (%) | 201 (57.9%) 109 (62.6%)
Median OS (95% Cl) 34.9 (28.8 to 40.0) months 28.0 (23.6 to 34.6) months
Stratified HR (95% Cl); stratified p-value 0.81 (0.64 to 1.03); p=0.09

Cl=confidence interval; FUL=fulvestrant; HR=hazard ratio; PAL=palbociclib; PBO=placebo; OS=overall survival
Source: adapted from CS, Table 17 and Section 2.6.4.

The ERG notes there is no statistically significant difference in OS between the palbociclib

plus fulvestrant and placebo plus fulvestrant arms.

Further details of the OS analysis is provided in Table 17 of the CS and a K-M curve of OS is
shown in Figure 6 of the CS. Results for pre-specified subgroup analyses of OS are provided
in Figure 14 of the CS. As for PFS, the ERG considers that OS results over all pre-specified
subgroups are generally consistent with the OS results presented within Table 11 of this ERG
report but notes that the imprecision of these results should be taken into account when

drawing conclusions due to small sample sizes and imbalances within some of the subgroups.

The ERG notes that while cross-over between treatment arms in the PALOMA-3 trial was not
permitted, 27(15.5%) of the 174 patients randomised to placebo plus fulvestrant received
palbociclib and/or other cyclin-dependent kinases 4 and 6 (CDK 4/6) inhibitors as post-
progression subsequent treatment after completion of the trial intervention. Results from a
sensitivity analysis were reported in the PALOMA-3 trial publication for OS* using the rank-
preserving structural-failure time (RPSFT) method to correct for the cross-over which
suggested a small decrease in OS in the placebo plus fulvestrant arm. The results using the
RPSFT method were similar to the unadjusted results. Thus, there were no changes to

conclusions compared to the original OS results presented.*®
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Secondary outcomes: OR, CBR, DR and time to subsequent chemotherapy
Using data from the fourth cut-off date of 23 October 2015, analysis of OR, CBR and DR

favoured palbociclib plus fulvestrant versus placebo plus fulvestrant. Further details are

provided in Section B.2.6.3 of the CS and results using data from previous data cut-off dates
are provided in Appendix O of the CS. From the most recent data-cut (13 April 2018), time to
subsequent chemotherapy is delayed in the palbociclib plus fulvestrant arm compared to the

placebo plus fulvestrant arm. Further details are provided in Section B.2.6.5 of the CS.

3.3 Critique of trials identified and included in the company’s network
meta-analyses

In the absence of direct clinical evidence, the company carried out network meta-analyses
(NMAs) to indirectly estimate PFS and OS for the comparison of palbociclib plus fulvestrant

versus everolimus plus exemestane.

In addition to the PALOMA-3 trial, the company identified four relevant trials for inclusion in
the NMAs (BOLERO-2,445 CONFIRM,*¢4" EFECT*® and SoFEA*). The company included
RCTs with K-M data for PFS or time to disease progression (TTP) in the PFS network (thus
assuming equivalence of the two measures) and RCTs with HR data available for OS in the
OS network. Within the CS, the company reported that four of the five identified trials were
eligible for inclusion in the OS NMA as OS data had not been reported for the EFECT trial.
The ERG identified a conference poster for the EFECT trial in which OS data had been
reported® and, as part of the clarification process, asked the company to update the OS NMA
with these data. Therefore, the resulting NMAs for both PFS and OS included data from all

five identified trials.

The company considered the heterogeneity of the trials included in the NMAs in terms of risk
of bias (CS, Appendix D.1.3, Table 28), baseline patient characteristics (Table 29 of Appendix
D.1.4), interventions (CS, Appendix D.1.4, Table 30), prior endocrine and chemotherapy
treatment (CS, Appendix D.1.4, Table 31), HR and HER2 status (CS, Appendix D.1.4, Table
32), blinding of studies and accounting for crossover (CS, Appendix D.1.4, Table 33).

The ERG generally agrees with the company’s summary of the trials included in the NMAs

from Appendix D.1.3 and Appendix D.1.4 of the CS but notes the following:

e Methodological information for the CONFIRM trial*®4” and EFECT trial*“® are limited,;
both trials are described as randomised and double-blind but no further details of

randomisation or blinding methods are reported.
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e The company reports that the SOFEA trial*® is double-blinded. The ERG considers that
blinding in the SoFEA trial was performed only for the two fulvestrant arms in the trial,
(placebo plus fulvestrant or fulvestrant plus anastrozole, the latter of which is not
relevant to the NMA). The ERG notes that the comparison relevant to the NMA within

the SoFEA trial*® (fulvestrant versus exemestane) is not blinded.

e The company reports that cross-over after progression was not permitted in any of the
five trials. However, the ERG notes that cross-over to subsequent therapy was
permitted post-progression in the PALOMA-3 trial and a sensitivity analysis using the
RPSFT method was conducted to correct for the cross-over of 27 patients randomised
to placebo plus fulvestrant, showing similar results to the OS results from the
PALOMA-3 trial.3®

e Furthermore, the ERG notes that, in the CONFIRM trial, following the first analysis of
OS (after approximately 50% of patients had had an event),*® an independent Data
Monitoring Committee advised investigators to offer fulvestrant 500mg to ongoing
fulvestrant 250mg patients. It is reported that, subsequently,*” eight patients crossed
over to fulvestrant 500mg (2.1% of patients ongoing on fulvestrant 250mgqg) for the
updated OS analysis after approximately 75% of patients had an event. This updated
analysis in which 2.1% of patients crossed over*’ is used in the OS NMA. The ERG
considers the small proportion of patients crossing over in the PALOMA-3 and
CONFIRM trials®®**" is unlikely to have impacted on the overall results of the OS NMA.

The ERG considers that the characteristics of the eligible populations of the included studies,
with regards to endocrine resistance, HR status, HER2 status and previous therapies in an
advanced setting, are likely to be the largest potential sources of heterogeneity within the

NMAs. The ERG summarises these population characteristics in Table 12.

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 34 of 102



Table 12 Population characteristics of the five trials included in the NMAs for PFS and OS

Confidential until published

Eligible patients had experienced relapse during or within one year of
completing of adjuvant endocrine therapy (53%), relapse after more than
one year of completion of adjuvant endocrine therapy (12%), or de-novo
advanced disease and experiencing progression on first-line endocrine
therapy (35%) (i.e. 88% of patients are ‘endocrine resistant’)

PS of patients not reported

FUL 200mg=100%

Trial Population characteristics HR+ status HERZ2- status Prior therapy in the advanced setting

PALOMA-3 Women, 18 years or older, of any menopausal status with HR+ and HER2- PAL+FUL=100% PAL+FUL=100% 79% of the PAL+FUL arm and 76% of the
advanced breast cancer not amenable to curative therapy PBO+FUL=100% PBO+FUL=100% PBO+FUL arm had received their most
Progressed during or within 12 months of completion of (neo) adjuvant recent treatment in the advanced setting
endocrine therapy or progressed during or within 1 month of completion of 33% of the PAL+FUL arm and 39% of the
prior endocrine therapy for advanced breast cancer (i.e. all patients are PBO+FUL arm had received chemotherapy
‘endocrine resistant’) in an advanced setting
Randomisation was stratified by sensitivity to previous endocrine therapy, Patients had previously received NSAls,
where sensitivity is defined as documented clinical benefit from at least one tamoxifen or both but it is not stated how
endocrine therapy in the metastatic setting or treatment with at least 24 many patients received these treatments in
months of adjuvant therapy before disease recurrence the advanced setting
79% of the PAL+FUL arm and 78% of the PBO+FUL arm were defined as
sensitive to previous endocrine therapy
All patients had ECOG PS 0-1

BOLERO-2 Adult postmenopausal women with HR+ advanced breast cancer not EVE+EXE=100% EVE+EXE=100% 79% of the EVE+EXE arm and 84% of the
amenable to surgery or radiotherapy and progressing after anastrozole or PBO+EXE=100% PBO+EXE=100% PBO+EVE arm had received prior therapy
letrozole in the advanced setting
Progression was defined as disease recurrence during or within 12 months 26% of each arm had received
of end of adjuvant treatment or progression during or within 1 month of end chemotherapy in an advanced setting
of treatment for advanced disease (i.e. all patients are ‘endocrine resistant’) Anastrozole, letrozole, fulvestrant and
Randomisation was stratified by sensitivity to previous endocrine therapy, tamoxifen listed as previous endocrine
where sensitivity is defined as documented clinical benefit (CR, PR or SD for therapies but it is not stated how many
at least 24 weeks) to at least one prior endocrine therapy in the advanced patients received these treatments in the
setting or at least 24 months of adjuvant endocrine therapy prior to advanced setting
recurrence
84% of both the EVE+EXE and PBO+EXE arms were defined as sensitive
to previous endocrine therapy
98% of patients had ECOG PS =0-1

CONFIRM Postmenopausal women with ER+ advanced breast cancer FUL 500mg=100% HER?2 status not Not stated how many patients had received

reported

chemotherapy or endocrine therapy in the
advanced setting
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an NSAI

NSAI had to have been given as adjuvant treatment for at least 12 months,
or as first-line treatment for advanced breast cancer for at least 6 months
Patients could have previously received tamoxifen and chemotherapy in the
adjuvant or neo-adjuvant setting or chemotherapy as first-line treatment for
advanced breast cancer followed by an NSAI alone for at least 6 months

All patients had WHO PS 0-2 but numbers of patients by WHO PS not
reported

Trial Population characteristics HR+ status HER2- status Prior therapy in the advanced setting

EFECT Postmenopausal women with incurable advanced breast cancer whose EXE=98.2% HER?2 status not 22% of the EXE arm and 25% of the FUL
disease had relapsed during treatment with (or within 6 months of FUL=98.3% reported arm had received chemotherapy in the
discontinuation of) an adjuvant NSAI, or whose advanced disease advanced setting
progressed during treatment with a NSAI 86% of the EXE arm and 89% of the FUL
Patients were categorised as NSAI sensitive if the investigator determined arm had received endocrine therapy in the
that the patient had a CR, PR or SD for at least 6 months during treatment advanced setting
with the NSAI in the advanced setting (63% of total patients randomised)
All other patients, including all those who received the NSAI as adjuvant
therapy, were defined as NSAI resistant (37% of total patients randomised)
95% of patients had ECOG PS 0-1

SoFEA Postmenopausal women of HR+ status (ER+ or PgR+ positive, or both) EXE=99% All patients: 67% of the EXE arm and 74% of the
were eligible if they relapsed or progressed to advanced breast cancer on FUL+PBO=100% EXE=57% FUL+PBO arm had received an endocrine

FUL+PBO=61%

Patients for whom
HER2 status was
known:*
EXE=89%
FUL+PBO=91%

therapy (tamoxifen) in the advanced setting

It is not stated how many patients received
chemotherapy in the advanced setting

* Not all patients were tested for HER2 status in this trial, the numbers tested being 159 (64%) in the EXE arm and 155 (67%) in the FUL+PBO arm

CR=complete response; ECOG=Eastern Cooperative Oncology Group; ER+=oestrogen receptor positive; EVE=everolimus; EXE=exemestane; FUL=fulvestrant; HER2-human epidermal growth
receptor 2 negative; HR+=hormone receptor positive, mg = milligrams; NSAl=nonsteroidal aromatase inhibitor; PAL=palbociclib; PBO=placebo; PgR+=progesterone receptor positive; PR=partial
response; PS=performance status; SD=stable disease; WHO=World Health Organization
Source: CS, adapted from Table 10; CS, Appendix D.1.3 (Table 27, Table 31 and Table 32), selected trial publications of PALOMA-3,252638 BOLERO-2,3444 CONFIRM,*4” EFECT?**® and SoFEA*®
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Using a definition of disease recurrence during or within 12 months of end of adjuvant
treatment or progression during or within 1 month of end of treatment for advanced disease,
the ‘endocrine resistant’ population was 100% in the PALOMA-3 trial and BOLERO-2 trial.444°
The vast majority (99.2%) of the patients in the CONFIRM trial*6#” had also progressed within
12 months of adjuvant therapy or on first-line endocrine therapy for advanced disease (with
0.8% described as ‘other’). However, in the EFECT trial,?>*® a large proportion (62.6%) of
patients were described as having aromatase inhibitor ‘sensitive disease’. The authors of the
EFECT trial discussed that the proportion of patients resistant to endocrine therapy may in
fact have been higher, noting that there was no central confirmation of resistance or sensitivity
in the trial.*® The ERG could not find information on resistance or sensitivity described in the
SoFEA trial,*® although the authors of this trial publication*® stated that the population was

similar to that of the BOLERO-2 trial***° in terms of previous endocrine sensitivity.

The ERG notes that almost all (over 98%) of patients within the five included trials had HR-
positive disease and, where reported, the proportions of included patients who had received
previous endocrine therapy or chemotherapy in an advanced setting were similar across trials.
However, reported details of previous therapies in an advanced setting were limited,
particularly in the CONFIRM trial 647

The PALOMA-3 trial and BOLERO-2 trial**#® reported recruiting only patients with HER2-
negative disease, the SoFEA trial*® reported that 61% and 57% of patients in the fulvestrant
and exemestane arms had HER2-negative disease (but of those where HER2 status was
known, the proportions were 89% and 91%, respectively) and HER2 status was not reported
in the CONFIRM trial*64” or EFECT trial.?>*® Therefore, the ERG considers that HER2 status
is an area of uncertainty for the PFS and OS NMAs.

The company emphasises (CS, p21) that the PALOMA-3 trial contains the largest pre/peri-
menopausal population in a Phase 3 study of an ‘endocrine resistant’ population. Furthermore,
the company highlights that the European Medicines Agency has not issued licences to allow
either fulvestrant or everolimus to be used to treat pre/peri- menopausal women (CS, p21).
The ERG notes that this wider population of women of any menopausal status in the PALOMA-
3 trial compared to the postmenopausal populations in the other four included trials may also
act as a source of heterogeneity in the NMAs. Indeed, this wider population (20.7% of the
patients in the PALOMA-3 trial are of pre/peri menopausal status) is reflected by the slightly
lower median age of 57 years in the PALOMA-3 trial compared to median ages of between 61
and 66 years in the other four trials recruiting only postmenopausal populations (CS, Table 29
of Appendix D.1.4).
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The ERG summarises the definitions and median follow-up times for the data-cuts included in
the PFS and OS NMAs for the five included trials in Table 13. The ERG notes that the
definitions of PFS are very similar across the five trials, including the EFECT trial>>#® which
measures TTP as the primary outcome rather than PFS. PFS was investigator-assessed for
all patients in the PALOMA-3 trial (with blinded central assessment for a random sample of
approximately 40% of randomised patients), both investigator-assessed and centrally
reviewed PFS results were reported in the BOLERO-2 trial** and it was not reported whether
PFS was investigator-assessed or centrally assessed in the CONFIRM trial,*® EFECT trial*®
or SoFEA trial.*® The median duration of follow-up for PFS was similar in the PALOMA-3 trial,
BOLERO-2 trial** and EFECT trial*® (approximately 13 to 17 months), substantially longer in
the SoFEA trial*® (approximately 38 months) and not reported in the CONFIRM trial.*¢ The
ERG considers that the potential variability in measurement of PFS (investigator or central

assessment) and median follow-up could also be an area of uncertainty in the PFS NMA.

The ERG notes that the definitions of OS are also very similar across the five trials. However,
the ERG notes further variability and uncertainty in the median duration of follow-up for OS,
ranging from approximately 21 to 48 months in the PALOMA-3 trial, BOLERO-2 trial*> and
EFECT trial>®> and not reported in the CONFIRM trial*” or SoFEA trial,*® which could also be
an area of uncertainty in the OS NMA.

The ERG also notes that due to the lack of a closed loop within the network (CS, Figure 15
and Figure 16) results generated by the NMAs are based on indirect evidence. Therefore, the
fundamental methodological assumptions of consistency of the direct and indirect evidence
within the NMAs cannot be investigated statistically. The ERG considers that the validity of
the consistency assumption is unknown and that this should be taken into account when
interpreting numerical results from the indirect comparison of palbociclib plus fulvestrant

versus everolimus plus exemestane where no direct evidence exists.

Overall, while the ERG acknowledges trial differences do increase uncertainty with regard to
the reliability and robustness of the results, the ERG does not consider that the differences

across trials introduce sufficient heterogeneity to preclude the conduct of meaningful NMAs.
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Table 13 Definitions and median follow-up time for PFS and OS in the five trials included in the company NMAs

Trial PFS definition Median PFS follow-up OS definition Median OS follow-up
PALOMA-3 The time for the date of randomisation to | PAL+FUL=15.8 months Date of randomisation to the date of all- | 44.8 months (both treatment
the date of first documentation of objective | (95% Cl: 15.5to 16.2 cause death arms)
progressive disease or death due to any months) Patients last known to be alive were
cause in the absence of documented PBO+FUL=15.3 months censored at the last contact date
progressive disease, whichever occurred (95% Cl 15.0t0 15.9
first months)
PFS data were censored on the date of
the last tumour assessment for patients
who did not have objective tumour
progression and who did not die during
the study
PFS was investigator assessed only for all
patients, blinded central assessment of
PFS was conducted for a random sample
of 40% of randomised patients
BOLERO-2 The time from date of randomisation to the | 17.7 months; range 10.9 to Time from date of randomisation to the 39.3 months
date of first documented progression or 28.6 months (both date of death due to any cause (both treatment arms)
death due to any cause. treatment arms) If a patient is not known to have died,
If a patient has not had an event, PFS is survival will be censored at the last date
censored at the date of last adequate of contact
tumour assessment.
Both investigator assessed and blinded
central assessment
CONFIRM The time elapsing between the date of Not stated Number of days from randomisation to Not stated
random assignment and the date of death from any cause
earliest evidence of objective disease Patients who died after the data cut-off
progression or death from any cause date or who were known to be alive after
before documented disease progression. data cut-off date were right-censored at
Unclear if PFS investigator assessed or the date of the data cut-off
centrally assessed
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Trial PFS definition Median PFS follow-up OS definition Median OS follow-up
EFECT e TTP was defined as the number of days Approx. 13 months (both e  Time from randomisation to death from 20.9 months (both treatment
from the date of random assignment until | treatment arms) any cause arms)
the date of objective disease progression, e The date of last evaluation for patients
as per RECIST criteria. If the patient died who were alive at data cut-off date.

without documented disease progression,
and the date of death was no more than 6
months from the last disease assessment
per RECIST, then death was regarded as
a progression event

e For patients who had not experienced
disease progression at the time of data
cut-off, data were right censored to the
date of the last RECIST assessment

e Unclear if PFS was investigator assessed
or centrally assessed

SoFEA e Time from randomisation to progression of | 37.9 months; IQR 23.1 to e  Time from randomisation to death from 37.9 months; IQR 23.1 to
exiting disease, new sites of disease, 50.8 (all treatment arms)’ any cause 50.8 (all treatment arms)’
second primary cancer if change in
systemic treatment was necessary or
death from any cause.

e Unclear if PFS was investigator assessed
or centrally assessed

* Unclear if this median follow-up reported is applicable to both PFS and OS. Also this median follow-up time includes a treatment arm of fulvestrant plus anastrozole included in the SoFEA trial which
is not relevant to the NMAs

Cl=confidence interval; FUL=fulvestrant; |QR=inter-quartile range; NMA=network meta-analysis; OS=overall survival; PAL=palbociclib; PBO=placebo; PFS=progression-free survival;
RECIST=Response evaluation criteria in solid tumours; TTP=time to disease progression

Source: CS, adapted from CS, Table 10 and Table 12, selected trial publications of PALOMA-3,2526:38 BOLERO-2,34445 CONFIRM,*4” EFECT?**® and SoFEA*®
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3.4 Critique of the company’s network meta-analyses

3.4.1 Proportional hazards (PH) assumption

Within the CS (Section 2.9.2 and Appendix D.2), the company judged that the PH assumption
for PFS in the PALOMA-3 trial did not hold. This conclusion was reached after visual
inspection of a log-cumulative hazard plot. The validity of the PH assumption was not
considered in the other five trials due to violation of the PH assumption in the PALOMA-3 trial.
The company presented an NMA using fractional polynomials (FPs) for PFS, an approach
which does not rely on the PH assumption (see Section 3.4.2 of this ERG report for further

details).

The company judged that the PH assumption was held for all five trials included within the OS
NMA; this judgement was based on visual inspection of a log-cumulative hazard plot. The

company carried out a traditional Bayesian NMA for OS under the assumption of PH.

The ERG considers that any decisions made after visual inspection of log-cumulative hazard
plots are subjective and, therefore, this approach may not always be an adequate method for
judging the validity of the PH assumption. During the clarification process, the ERG asked the
company to also perform a statistical test of the PH assumption for PFS and OS for all of the
five trials included in the PFS and OS NMAs. In the response to question A3 of the ERG
clarification letter, the company presented plots and a statistical test of Schoenfeld residuals
for PFS and OS for all five included trials. Schoenfeld residuals suggest that the PH
assumption holds if a plotted flat line with no systematic trend is observed and the statistical
test shows a p-value>0.05. The ERG also requested that an NMA using FPs be performed for

OS if evidence of violation of the PH assumption was found for any of the five trials.

For PFS, the ERG agrees with the company assessment of PFS, i.e., that PH seems to be

violated for at least one trial || KEGTcTcNcNGTGTE

The company judged that, for OS, PH can be assumed to hold in all trials “despite some

evidence of slight deviations,” notably:

o The ERG notes that the p-values from the test of Schoenfeld residuals suggested that PH
had been violated for the BOLERO-2 trial** (p=0.001) and for the EFECT trial®® (p=0.007),
but the company argued that PH can be assumed to hold as the variation in the log-
cumulative hazard plots occurred only at the beginning of the plot (for the first couple of

months).
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e The company considered that the PH assumption was ‘borderline’ for the SoFEA trial*® as
the K-M curves and log-cumulative hazard plots cross many times. The company also
argued that, as the observed HR in the SoFEA trial*® was close to 1, and as there was no

difference between the treatments, PH was not violated (CS, Appendix D.2.2).

For the SoFEA trial,*® the ERG agrees with the company that the interpretation of the plots is
difficult and notes the non-significant p-value from the test of Schoenfeld residuals (p=0.551).
The ERG does not agree with the company’s argument that PH is not violated as the HR is
close to 1. The ERG considers that the PH assumption is related to whether the HR can be
assumed to be a constant value or whether the HR changes over time. Therefore, the

numerical value of the HR is not relevant when assessing whether the PH assumption holds.

The ERG does not consider that it is valid to assume that PH holds if the lines appear parallel
for a proportion of the plot as the PH assumption applies to the entire analysis time-frame.
Therefore, in the BOLERO-2 trial*® and the EFECT trial,?® considering both the log-cumulative
hazard plots as well as the plots and a statistical test of Schoenfeld residuals, the ERG judges

that the PH assumption has been violated for OS.

Due to the ERG judgement that the PH assumption has been violated for at least one trial for
both PFS and OS, the ERG presents and critiques only the NMA results generated from a FP
modelling approach to estimate comparative PFS and OS effectiveness (Section 3.4.3 and
Section 3.4.4 of this report).

3.4.2 Fractional polynomial approach

In the absence of PH, the company took a Bayesian FP modelling approach to the NMAs for
PFS and OS according to the methods of Jansen 2011.5° Under the assumption of PH, the
HR is represented as a single parameter (i.e., a number and a 95% Credible Interval [Crl])
which is assumed to be constant over time. This alternative approach using FPs is designed
to model the hazard function with multiple parameters as a function of time, allowing the HR
to change over time in the presence of non-PH. FP models of any ‘order’ can be fitted to time-
to-event data to capture the shape of the hazard functions; 15t order FP models model time as
a function with one additional parameter (i.e., a model of two parameters in total in which the
shape of the hazard function can change once), 2" order FP models model time as a function
with two additional parameters (i.e., a model of three parameters in total in which the shape
of the hazard function can change twice), and so on. However, as the order of the FP model
increases, so too does the statistical complexity required to fit the model and issues with
convergence of the model become more likely. The company considered only 1stand 2" order

FP models across all combinations of powers across the range: -2.0, -1.0, -0.5, 0.0, 0.5, 1.0,
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2.0, 3.0. The company fitted both fixed-effects and random-effects FP models to individual
patient data (IPD) from the PALOMA-3 trial and re-created IPD by digitising published K-M
data from the other four trials. FP models were extrapolated up to 60 cycles, where a cycle

was defined as 28 days.

The company used the Deviance Information Criterion (DIC) to compare the goodness-of-fit
of different 15t and 2" order FP models of different powers and to compare FP models fitted
with fixed or random-effects. The model with the lowest DIC was considered to provide the
‘best fit’ and other models with a DIC within 3-5 points were also considered as candidates for
the ‘best’ fitting model, along with ‘visual inspection of the fit and plausibility of the

predictions... with each treatment’ (CS, p64).

Further details of the Bayesian FP modelling approach taken by the company is provided in
Section B.2.9.4.1 and in Appendix D.3.1 to the CS.

Theoretically, the ERG considers the statistical approach taken by the company in the
absence of PH to be reasonable in principle and that the company has applied the methods
described by Jansen®® appropriately. However, the ERG notes that, within the CS, a graphical
representation of only the ‘best fitting’ FP model is provided for PFS (2" order model, powers
-1, -1) and very limited information is provided within the CS or in Appendix D.2 and D.3 to the
CS relating to any of the other FP models applied for the PFS NMA. The ERG was unable to
find numerical results of the beta parameters of the ‘best fitting’ FP model for PFS or an
interpretation of the results of this model in terms of the comparison of the effectiveness of
treatment with palbociclib plus fulvestrant versus everolimus plus exemestane anywhere
within the CS or the appendices to the CS. During the clarification process (question A4 and
A5 of the ERG clarification letter), the company provided numerical results (including 95%
Crls) of the beta parameters for all fitted FP models that converged for the PFS and OS NMAs

to allow the ERG to further understand the FP modelling approach that had been carried out.

The ERG considers that the DIC is a measure of the statistical fit of a model and therefore
should not be used alone to select or rule out an FP model when the generated model outputs
from an NMA are intended to be used to inform a clinical decision. The ERG considers that it
is essential that any FP model outputs (i.e., the survival and HR functions) derived from an
NMA for clinical application are also shown to be clinically and numerically plausible,

regardless of model fit according to DIC.
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3.4.3 Results of PFS FP NMA

Using data provided during the clarification process, the ERG presents graphical
representations of the survival and HR functions for the company’s three ‘best fitting’ FP
models according to the DIC statistic for the PFS NMA in Appendix 2, Section 9.2.1 of this

ERG. All of these models are 2™ order fixed-effects FP models.

Despite showing the best statistical model fit according to the lowest DIC statistic, from visual
inspection of the survival and HR functions of the company’s three ‘best fitting’ 2" order FP
models, the ERG considers that these models for the survival functions of palbociclib plus
fulvestrant and everolimus plus exemestane are likely to be overfitted to the data. In other
words, the survival function model is fit too closely to the specific data used within the PFS FP
NMA, and therefore may not be suitable for making inferences. Specifically, the ERG

considers that these 2nd order FP models

Due to these visual observations, the ERG has not considered any of the other 2" order FP
models applied by the company. Instead, the ERG has presented graphical representations
of the survival and HR functions for all 15t order FP models applied by the company in Appendix
2, Section 9.2.1 of this ERG report. The 1%t order FP models are less statistically complex and

therefore may be less likely to overfit the data.

From visual inspection of the 1st order FP models,

However, the | BB survival and HR functions generated by the 15t order FP
models are quite variable and there is potentially a large amount of uncertainty around these
estimated survival and HR functions (see approximate Crls graphically represented in
Appendix 2, Section 9.2.1 of this ERG report). The ERG considers that the extrapolation of
the trial data up to 60 cycles may also have introduced uncertainty and the ERG notes that all
results are presented with fixed-effects. If FP models fitted with random-effects to the NMA
had also been presented by the company, the uncertainty around these survival and HR

functions would be even larger than those associated with the fixed-effects models.
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generated by the company’s 1t and 2"
order FP models, the ERG considers that treatment with palbociclib plus fulvestrant may lead
to better PFS results than treatment with everolimus plus exemestane. However, the ERG
notes that the statistical significance and the magnitude of this observed advantage cannot be

tested.

For the reasons described within this section, the ERG cannot select a suitable FP model with
any degree of confidence to inform the relative comparison of the clinical effectiveness of

treatment with palbociclib plus fulvestrant versus everolimus plus exemestane.

3.4.4 Results of OS FP NMA

Using data provided during the clarification process, the ERG presents graphical
representations of the survival and HR functions for the two ‘best fitting’ FP models according
to the DIC statistic for the OS FP NMA in Appendix 2, Section 9.2.2 of this ERG report. Both

of these models are 2™ order fixed-effects FP models.

As per the PFS PF NMA, despite showing the best statistical model fit according to the lowest
DIC statistic, from visual inspection of the survival and HR functions of the two ‘best fitting’ 2"

FP models,

o
=
Q.
[¢)
=

I the ERG has not considered any of the other 2" order FP models applied by the

company.

From visual inspection of the four 1%t order FP models for the OS FP NMA (see Appendix 2,
Section 9.2.2 of this ERG report), the ERG notes that different conclusions could be drawn

from these four 1st order FP models. In other words,

The ERG notes the variability of the conclusions that could be drawn from the survival and HR
functions generated by the 15t and 2" order FP models for the OS FP NMA;
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The ERG also notes that there is, potentially, a large amount of uncertainty around the
company’s OS FP NMA results, namely the estimated survival and HR functions (see
approximate Crls graphically represented in Appendix 2, Section 9.2.2 of this ERG report) and
the extrapolation of the trial data up to 60 cycles. Furthermore, all presented results have been
generated using fixed-effects; if FP models had been fitted using random-effects the

uncertainty around the survival and HR functions would be even larger.

Therefore, as per the PFS FP NMA, the ERG cannot select a suitable FP model with any
degree of confidence to inform the relative comparison of the effectiveness of treatment with
palbociclib plus fulvestrant versus everolimus plus exemestane. The ERG considers that the
evidence generated by the company FP NMA does not demonstrate that, in terms of OS,
treatment with palbociclib plus fulvestrant delivers better results than treatment with

everolimus plus exemestane.

3.5 Patient reported outcomes (health-related quality of life)
3.5.1 Measures of HRQoL in the PALOMA-3 trial

HRQoL data were collected in the PALOMA-3 trial using three instruments (as described in

Table 7). The data were analysed from two data-cuts (as also described in Table 7).
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Table 14 Measures of health-related quality of life in PALOMA-3 trial

Instrument, Measures of HRQoL
data-cut
QLQ-C30, Single item symptom scales:? Multi-item functional Global QoL/health
second data-cut, 1. Dyspnoea subscales status subscale
16 March 2015 2. Sleep disturbance (4-point Likert scales):P (7-point Likert scale)®
3. Appetite loss 1. Physical
4. Constipation 2. Role
5. Diarrhoea 3. Emotional
6. Financial impact of 4. Cognitive
cancer 5. Social functioning
Multi-item symptom scales
(4-point Likert scales):?
1. Fatigue
2. Nausea/vomiting
3. Pain
QLQ-BR23, Symptom scales:? Functional scales:?
second data-cut, 1. Systemic side effects 1. Body image
16 March 2015 2. Breast symptoms 2. Sexual functioning
3. Arm symptoms 3. Sexual enjoyment
4. Upset by hair loss 4. Future perspective
EQ-5D-3L, fourth | Index derived from descriptors of current health state:¢ VAS:¢
data-cut, 23 1. Mobility Self-rated health status
October 2015 2 Self-care
3. Usual activities
4. Pain/discomfort
5. Anxiety/depression

EQ-5D=EuroQol-5 dimensions 3 level; HRQoL=health-related quality of life; QLQ-C30=European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire-Core 30; QLQ-BR23=European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire-Breast Cancer module; QoL=quality of life; VAS= visual analogue scale

@ For symptom-oriented scales, a higher score represents higher symptoms severity

b For functional and global QoL/health status scales, higher scores represent a better level of functioning/QoL

¢ Scores range from 0 to 1 with low scores representing a higher level of dysfunction and 1 as perfect health

4 Self-rated health status on a scale from 0 (worst imaginable health state) to 100 (best imaginable health state)

Measures in bold italics were reported to be statistically significant over time from a longitudinal repeated measures
mixed model (2-sided) approach adjusting for specified covariates

Source: CS, adapted from Table 9 (p33) and pp50-58; Harbeck et al 201627 and Loibl et al 2017%°

Patients completed the HRQoL instruments on day 1 of the first four treatment cycles and then
on day 1 of every other subsequent cycle, starting with cycle 6 (and then at the end-of study
treatment).?’:3° The ERG notes that at baseline, in both arms of the trial, symptom severity
scores were low,?” functioning levels were high,?” and global quality of life (QoL) was
“moderately high” (CS, p50). Nonetheless, as noted by Harbeck et al 2016,%” global
Qol/health status was within range of reference values published previously.’’ The ERG
further notes that the baseline global QoL/health status scores are similar to those in reported
in an analysis of HRQoL data from the BOLERO-2 trial.*?

Change from baseline scores were compared between the treatment arms using a longitudinal
repeated measures mixed model (2-sided) approach adjusted for specified covariates. As
detailed in the CS (pp50-56 and shown in bold italics in Table 7 of this ERG report), statistically

significant differences in HRQoL over time favouring treatment with palbociclib plus fulvestrant

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]
ERG Report v2

Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 47 of 102



Confidential until published

versus placebo plus fulvestrant were observed for some (but not all) measures, namely
nausea/vomiting (QLQ-C30), pain (QLQ-C30), emotional functioning (QLQ-C30), global
Qol/health status (QLQ-C30) and EQ-5D Index. Statistically significantly higher scores were
observed among patients reporting hair loss (QLQ-BR23) in the palbociclib plus fulvestrant
arm than in the placebo plus fulvestrant arm i.e. favouring placebo plus fulvestrant. It is
reported by the company that the overall changes within each treatment arm, based on
interpretation of the 95% Cls of the change from baseline analysis, indicated that global
QolL/health status was maintained in the palbociclib plus fulvestrant arm and significantly
deteriorated in the placebo plus fulvestrant arm (CS, p50). It is not reported in either the CS
or relevant published paper®? until what time period the change has been measured but is

assumed by the ERG to be until end-of study treatment.

Given the high incidence of neutropenia associated with treatment with palbociclib plus
fulvestrant (see Section 3.6.1 of this ERG report), the impact of this AE on EQ-5D scores was
also explored by the company (CS, pp55-57); no statistically significant differences were
observed in the overall EQ-5D index score and change from baseline on treatment within the

palbociclib plus fulvestrant arm between patients with or without neutropenia.

3.5.2 Completion rates of HRQoL instruments in the PALOMA-3 trial

As patients only completed the HRQoL instruments when on treatment and at the end of
treatment, over time, the number of eligible patients decreased as patients’ disease
progressed. This was particularly the case in the placebo plus fulvestrant arm where median
PFS was lower than that in the palbociclib plus fulvestrant arm. Thus, while completion rates
(defined as answering at least one question) at each cycle were reported to be high (Il for
any given instrument at any given cycle), the numbers of eligible patients decreased notably
over time (for response data from the first data-cut, 5 December 2014, see Table 15 of this
ERG report). Thus, the results from later cycles may not be as reliable as those from earlier

cycles due to greater variation in scores around the mean and median values.
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Table 15 Number of eligible patients who completed each HRQoL instrument by cycle

Cycle QLQ-C30, n (%)* QLQ-BR23, n (%)* EQ-5D, n (%)*
PAL+FUL PBO+FUL PAL+FUL PBO+FUL PAL+FUL PBO+FUL
ITT population | 347 174 47 74
Baseline

—_—
~
IN
w
&
\‘
w
—

Cycle2 Day1
Cycle3 Day1
Cycle4 Day1
Cycle6 Day1
Cycle8 Day1
Cycle10 Day1
Cycle12 Day1
Cycle14 Day1

EOT

*Proportion is calculated using n in the previous row as the denominator, with the exception of EOT where the denominator is the
number of patients in the ITT population

EOT=end-of-treatment; HRQoL=health-related quality of life; ITT=intention-to-treat; PAL+FUL=palbociclib plus fulvestrant;
PBO+FUL=placebo plus fulvestrant;

Source: adapted from CSR for first data-cut,? Table 14.5.1.1.1, Table 14.5.1.2.1 and Table 14.5.2.1

3.5.3 Other PALOMA-3 trial patient reported outcomes

Time to deterioration in the pain and global QolL/health status subscales of QLQ-C30 were
estimated from the second data-cut (16 March 2015).?” “Deterioration was defined as an
increase in score of 10 points or greater from baseline” (CS, Table 9, p33). It is unclear if a
similar definition of deterioration has been used to define deterioration in pain, i.e., a decrease
in score of 10 points or greater from baseline (since for global QolL/health status, lower scores
represent lower levels of QoL whereas for the pain scale, higher scores represent higher
symptoms severity). However, the ERG considers this may be the case since time to
deterioration in global QoL/health status has been defined as a decrease of 10 points or more
in the BOLERO-2 trial®? (see Section 3.5.4 of this ERG report).

In addition, the company highlights in Sections B.2.6.5, B.2.13.3 and B.3.11.6 of the CS that
delaying chemotherapy and its associated toxicities is an important aspect of HRQoL which is
not captured by instruments such as the EQ-5D questionnaire. Therefore, data from the most
recent (i.e. fifth) data-cut (13 April 2018), are presented for time to subsequent chemotherapy
(Section B.2.6.5 of the CS).

Of these additional outcomes, only time to deterioration in the pain subscale of QLQ-C30 was
a pre-specified outcome. The company states (CS, p32) that estimates of the time to
deterioration in the pain subscale were derived using survival analysis methods, although the
ERG notes limited information regarding these methods has been provided (Section 3.2.3,
Table 9 of this ERG report).
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Results for the time to deterioration in the pain and in the global QolL/health status subscale
of QLQ-C30 and time to subsequent chemotherapy are reported as medians and the results
from the two PALOMA-3 trial arms compared using HRs. The ERG highlights that as with
other time to event outcomes, such as PFS and OS, for the HR to be meaningful for any trial
results, the PH assumption must hold. It is not reported if the PH assumption had been tested

for any of the aforementioned outcomes.

Time to deterioration in the pain and in the global QoL/health status subscales of
QLQ-C30 in the PALOMA-3 trial (second data-cut, 16 March 2015)

Median time to deterioration in pain was 8 months (95% CI: 5.6 months to not estimable) in

the palbociclib plus fulvestrant arm compared with 2.8 months (95% CI: 2.3 months to 5.4
months) in the placebo plus fulvestrant arm (HR=0.642; 95% CI: 0.487 to 0.846; p<0.001)
(CS, p52).

While median time to deterioration in global QoL/health status had not been reached in either
arm, it is reported that there was a statistically significantly greater delay in deterioration of
global QolL/health status for patients randomised to the palbociclib plus fulvestrant arm
compared with those randomised to the placebo plus fulvestrant arm (HR=0.641; 95% CI:
0.451 to 0.910; p=0.0065).

Time to subsequent chemotherapy in the PALOMA-3 trial (fifths data-cut, 13 April
2018)

Treatment with palbociclib plus fulvestrant delayed the time to subsequent chemotherapy by

an additional 8.8 months compared with treatment with placebo plus fulvestrant (median delay
17.6 months [95% CI: 15.2 to 19.7] and 8.8 months [95% CI: 7.3to 12.7] respectively). The
difference was reported to be statistically significant (HR=0.58; 95% CI: 0.47 t0 0.73; p<0.001).

3.5.4 HRQoL in the BOLERO-2 trial

The company has not presented any HRQoL data from patients treated with everolimus plus
exemestane. The ERG notes that few HRQoL from the BOLERO-2 trial have been published.
However, time to deterioration in global QoL/health status data for patients in this trial treated
with everolimus plus exemestane are available.?? In the BOLERO-2 trial, time to deterioration
in global QoL/health status was defined as a 5% decrease in the score relative to baseline. In
a sensitivity analysis, it was defined as a 10 point decrease in global QolL/health status

compared with baseline. The reported results® were as follows:

e Primary analysis (5% decrease): The median time to deterioration was 8.3 months

(95% CI: 7.0 to 9.7 months) in the everolimus plus exemestane arm and 5.8 months
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(95% CI: 4.2 to 7.2 months) in the exemestane arm (HR=0.74; 95%CI 0.58 to 0.95;
p=0084 by the log-rank test).

o Sensitivity analysis (minimum 10 points decrease): The median time to deterioration
was 11.7 months (95% CI: 9.7 to 13.3 months) in the everolimus plus exemestane arm
and 8.4 months (95% CI: 6.6 to 12.5 months) in the exemestane arm (HR=0.8; 95%
Cl: 0.61 to 1.06; p=0.1017 by the log-rank test).

It is not reported if the PH assumption had been tested for any of the outcomes.

3.6 Safety
3.6.1 Adverse events reported in the PALOMA-3 trial

A total of 345 patients in the palbociclib plus fulvestrant arm and 172 patients in the placebo
plus fulvestrant arm of the PALOMA-3 trial received at least one dose of the assigned
intervention (safety population). All AE data reported in the CS from the PALOMA-3 trial were
taken from the 31 July 2015 data-cut. The ERG notes that some AE data from the most recent-
data cut (12 April 2018 ) have been published in a supplementary appendix to the Turner et
al 2018 paper.3® However, these data are for all treatment-emergent AEs and not specifically
treatment-related AEs. Furthermore, no data are presented by Turner et al 20182 for serious
adverse events (SAEs), treatment discontinuations, dose reductions or deaths arising from

AEs. Therefore, in this section, the ERG has reported data from the CS.

Treatment-related adverse events

The company has provided a list of the treatment-related AEs, experienced by 25% of patients
that were considered to be related to study treatment (CS, Table 19). | patients who
received palbociclib plus fulvestrant experienced a treatment-related AE (-) than those who
received placebo plus fulvestrant (JJll). Compared with treatment with placebo plus
fulvestrant, Grade 3 treatment-related AEs were || Bl for patients treated with
palbociclib plus fulvestrant (JJil] versus ), as were Grade 4 treatment-related AEs (i}

versus ).

Neutropenia was the most frequently reported Grade =3 treatment-related AE experienced by
patients in the palbociclib plus fulvestrant arm (Jij Grade 3 and ] Grade 4). The company
highlights that neutropenia occurred less often with increasing number of treatment cycles
(CS, p71). Numbers of patients who experienced neutropenia of maximum severity Grade 3
or Grade 4 in all cycles is provided in Table 22 in the CS. In the palbociclib plus fulvestrant
arm, only | of patients with Grade 3 neutropenia and | of patients with Grade 4

neutropenia and, in the placebo plus fulvestrant arm, only | patients with Grade 3
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neutropenia, developed febrile neutropenia and there were no cases of neutropenic sepsis or

infection.

Other haematological AEs experienced by patients in the palbociclib plus fulvestrant arm
included decreased neutrophil count (- Grade 3 and [l Grade 4), leukopenia (- Grade
3 and ] Grade 4), decreased white blood cell count (JJlij Grade 3 and [} Grade 4) and
anaemia (] Grade 3 and ] Grade 4). Non-haematological AEs were predominantly of

Grade 1 and Grade 2 severity.

The most common () Grade =3 treatment-related AEs experienced by [ EGzG
patients in the placebo plus fulvestrant arm were fatigue (JJflf) and anaemia (JJi}). No patients

in the placebo plus fulvestrant arm experienced Grade =3 neutropenia.

Serious adverse events

As of 31 July 2015, the proportions of patients experiencing a SAE were || GG
Il in the palbociclib plus fulvestrant arm and [l in the placebo plus fulvestrant arm (CS,
Appendix R3, Table 156).

I B CTc interval

prolongation is highlighted by the company (CS, p71) as a SAE experienced by

B i~ the palbociclib plus fulvestrant arm. It is reported that | EG_G

palbociclib therapy was temporarily discontinued and subsequently restarted at a reduced

dose of 100mg.

Treatment discontinuation and dose reductions due to adverse events

The frequency of treatment-related AEs leading to temporary treatment discontinuation in the
palbociclib plus fulvestrant arm (i) was | than in the placebo plus fulvestrant arm
(-). Neutropenia was the most common reason for temporary discontinuation in the
palbociclib plus fulvestrant arm (Jili}), followed by decreased neutrophil count (JJilf) and
decreased white cell count (JJl}). Of patients who had experienced treatment-related AEs
associated with temporary discontinuation from treatment with palbociclib plus fulvestrant, [}
subsequently permanently discontinued treatment (- of all patients treated with palbociclib
plus fulvestrant). Only - of patients in the placebo plus fulvestrant arm experienced

permanent discontinuation from treatment due to AEs.

Dose reductions and regimen changes were reported in the CS; [} of patients had their

palbociclib dose reduced and ] of patients had their palbociclib dose regimen changed (from

3 weeks on/1 week off to || GcINcEINN.

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 52 of 102



Confidential until published

Treatment-related hospitalisations

During the clarification process (response to question Aiii), the company presented data
showing that, in the PALOMA-3 trial,
|
I

Treatment-related deaths
There were [ treatment-related deaths || I of the PALOMA-3 trial.

3.6.2 Adverse events reported for everolimus plus exemestane

The CS did not include specific details about the AEs experienced by patients receiving
everolimus plus exemestane. Rather, the safety profile of everolimus was informed by pooled
data from 2,672 patients across ten clinical studies (CS, Section B.2.10.8.2, p72). It is unclear
from the CS which studies were included, but the ERG notes that in the European Public
Assessment Report for everolimus,' pooled data are presented for 2,879 patients in 11
clinical studies (five double-blind, placebo controlled phase Ill RCTs, including BOLERO-2,
and six open-label phase | and phase Il studies), related to all the approved indications for
everolimus. The additional 207 patients referred to in the EPAR but not referred to in the CS
appear to be from the BOLERO-6 trial®® in which patients with advanced HR-positive/HER2-
negative breast cancer were randomised to everolimus plus exemestane (n=104), everolimus
alone (n=103) or capecitabine (n=102). Pooled data referred to in the CS and EPAR therefore
include RCT data for everolimus monotherapy for neuroendocrine tumours of pancreatic origin
(RADIANT-3,%* n=207) neuroendocrine tumours of gastrointestinal or lung origin (RADIANT-
4,% n=205) and renal cell carcinoma (RECORD-1,% n=278). No information is provided in the

EPAR regarding the other six studies (n=1497).

Given the pooled data in the CS only includes a minority of patients randomised to treatment
with HR-positive/HER2-negative advanced breast cancer treated with everolimus plus
exemestane (n=485), the ERG highlights the following results from analyses of safety data
from patients in the BOLERO-2 trial treated with everolimus plus exemestane (most recent

data-cut, 3 October 2013; 39.3 months’ median study follow up):#°

o Just over half (55.2%) of all patients experienced Grade 23 AEs; the most common
AEs reported from an earlier data-cut (15 December 2011; 17.7 months’ median study
follow up)* were stomatitis (8%), increased gamma-glutamyl transferase (7%) and
anaemia (7%); other Grade 23 AEs experienced by approximately 5% of patients were

dyspnoea, fatigue and hyperglycaemia
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e Approximately three-quarters of all Grade =23 AEs were considered to be treatment-

related (40.9% of all patients in the everolimus plus exemestane trial arm)
o 32.6% of patients experienced treatment-emergent SAEs

e Approximately two-fifths of all SAEs were considered to be treatment-related (13.1%

of all patients in the everolimus plus exemestane trial arm)

o 29.0% of patients had discontinued treatment because of AEs; from an earlier data-
cut (15 December 2011; 17.7 months’ median study follow up),** the two most common
AEs leading to treatment discontinuation were reported to be pneumonitis (5.6%) and
stomatitis (2.7%)

e AE-related deaths were reported to be 1.7%.

3.6.3 Safety summary

While treatment-related Grade 23 AEs and treatment-related SAEs were |l for patients
in the placebo plus fulvestrant arm of the PALOMA-3 trial (| and [}, respectively) than in
the palbociclib plus fulvestrant arm (- and - respectively), treatment discontinuation
rates were [l (Ml in the placebo plus fulvestrant arm, | in the palbociclib plus
fulvestrant arm). The ERG further notes that the AE data for the placebo plus fulvestrant arm
of the PALOMA-3 trial are consistent with data reported in other RCTs of fulvestrant
(CONFIRM#647 EFECT?**8 and SOFEA®).

The ERG notes that the proportion of treatment-related Grade =3 AEs was [} in the
palbociclib plus fulvestrant arm of the PALOMA-3 trial (JJJfl]) than in the everolimus plus
exemestane arm of the BOLERO-2 trial (40.9%).4° However, the proportion of patients with
treatment-related SAEs in the palbociclib plus fulvestrant arm of the PALOMA-3 trial (i)
was [l to the proportion of patients with treatment-related SAEs in the everolimus plus
exemestane arm of the BOLERO-2 trial (13.1%).*® Furthermore, treatment discontinuation
from the palbociclib plus fulvestrant arm of the PALOMA-3 trial was ||l () than
treatment discontinuation from the everolimus plus exemestane arm of the BOLERO-2 trial
(29.0%).4°

The company concluded that treatment with palbociclib plus fulvestrant was generally well-
tolerated and resulted in very few permanent treatment discontinuations. The primary toxicity
of asymptomatic neutropenia was generally manageable with dose modification, interruption
or cycle delay, which enabled patients to remain on treatment without affecting treatment

duration. Discontinuation due to toxicity was uncommon. In addition, neutropenia associated
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with palbociclib plus fulvestrant appears to be reversible and manageable and results in few

permanent treatment discontinuations.

3.7 Conclusions of the clinical effectiveness section

The company’s decision problem is appropriate for addressing the final scope issued by
NICE.?° The company states that, of all the comparators listed in the final scope,?° everolimus
plus exemestane is the most commonly used in clinical practice and is therefore the most
appropriate comparator. This statement is supported by the conclusions reached in recent and
ongoing appraisals by NICE Appraisal Committees'>'® and confirmed by clinical advice to the
ERG.

Overall, the ERG considers the methods used to conduct the company’s systematic review of

clinical effectiveness evidence to be of a good standard.

The only RCT of palbociclib plus fulvestrant identified by the company’s systematic review is
the PALOMA-3 trial. The comparator in the PALOMA-3 trial was placebo plus fulvestrant (not
everolimus plus exemestane). The PALOMA-3 trial is well-designed and is a good quality trial
with an appropriate and pre-defined statistical approach to the analysis of efficacy, patient
reported outcomes and safety. The patient population also appears to be broadly comparable
to the population likely to be treated in clinical practice in England and Wales, meaning the

trial results should be generalisable to patients in the NHS.

Results from the PALOMA-3 trial demonstrated that the absolute difference in median OS and
PFS between patients who received palbociclib plus fulvestrant and patients who received
placebo plus fulvestrant was 6.9 months and 6.6 months, respectively. The difference in OS
between trial arms was not statistically significant. Furthermore, interpreting the statistical
significance of the PFS difference is challenging; the company highlighted that the PH
assumption was violated and thus the HR estimated from a Cox PH model has no meaningful

interpretation.

In the absence of direct clinical evidence, the company carried out NMAs to indirectly estimate
PFS and OS for the comparison of palbociclib plus fulvestrant versus everolimus plus
exemestane. To conduct the analyses, each of the NMAs included five ftrials, including
PALOMA-3 and BOLERO-2%445 (the only trial to study everolimus plus exemestane).
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Due to the violation of the PH assumption for PFS in two trials and for OS in two trials, the
company carried out FP NMAs as this method does not require the assumption of PH to hold.
The ERG considers that there is considerable variability in terms of the specific outputs of the
FP models, including some numerically implausible results and that there is, potentially, a
large amount of uncertainty around the results (namely the estimated survival and HR
functions) for both PFS and OS. The ERG was, therefore, unable to select a suitable FP model
with any degree of confidence to inform the comparison of palbociclib plus fulvestrant versus

everolimus plus exemestane.

Patient-reported outcomes of HRQoL from the PALOMA-3 trial suggested that HRQoL may
be better for patients treated with palbociclib plus fulvestrant than for patients treated with
placebo plus fulvestrant. No comparisons of HRQoL between patients who receive palbociclib
plus fulvestrant and patients who receive other comparators have been carried out by the
company. However, to the ERG’s knowledge, the only HRQoL data reported for everolimus

plus exemestane from the BOLERO-2 trial®? describe time to deterioration in global QoL.5?

Data from the PALOMA-3 trial showed treatment with palbociclib plus fulvestrant resulted in
proportionately more treatment-related Grade 23 AEs than placebo plus fulvestrant; however,
the proportions of SAEs and treatment withdrawals between arms were similar. No treatment-
related deaths from AEs were reported in either arm of the trial. The most frequent treatment-
related Grade =3 AEs reported by patients treated with palbociclib plus fulvestrant were
haematological AEs, in particular, neutropenia (-); febrile neutropenia, however, was
uncommon (Jlf). No formal comparison of AEs between palbociclib plus fulvestrant and
everolimus plus exemestane was presented by the company. The ERG notes, from a simple
naive comparison, that the proportion of treatment-related Grade =3 AEs was i} in the
palbociclib plus fulvestrant arm of the PALOMA-3 trial (JJl]) than in the everolimus plus
exemestane arm of the BOLERO-2 ftrial*® (40.9%). On the other hand, treatment
discontinuation in the palbociclib plus fulvestrant arm in the PALOMA-3 trial was || Gz
(Il than treatment discontinuation in the everolimus plus exemestane arm in the BOLERO-
2 trial (29.0%). Overall, therefore, treatment with palbociclib plus fulvestrant was considered

to be generally well-tolerated.
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4 COST EFFECTIVENESS

4.1 Critique of the methods of review(s)

Full details of the company’s process and methods used to identify and select the cost
effectiveness evidence relevant to the technology being appraised are presented in Appendix
G of the CS. The ERG considered whether the review was conducted in accordance with key

features of the systematic review process, as summarised in Table 16.

Table 16 ERG appraisal of systematic review methods

Review process ERG Note
response

Was the review question clearly defined Yes See CS, Appendix G, Table 98
in terms of population, interventions,
comparators, outcomes and study

designs?

Were appropriate sources searched? Yes Sources included MEDLINE, Embase, the
Cochrane Library (specifically the Health
Technology Assessment [HTA] database and
NHS Economic Evaluation Database) and
EconLit. The company also searched
conference abstracts and HTA websites.

Was the timespan of the searches Yes The search was originally run on 20 January

appropriate? 2016 and updated on 5 February 2018

Were appropriate search terms used? Yes -

Were the eligibility criteria appropriate to Yes -
the decision problem?

Was study selection applied by two or Yes -
more reviewers independently?

Was data extracted by two or more N/A No relevant studies identified
reviewers independently?

Were appropriate criteria used to assess | N/A No relevant studies identified
the risk of bias and/or quality of the
primary studies?

Was the quality assessment conducted N/A No relevant studies identified
by two or more reviewers independently?

Were attempts to synthesise evidence N/A No relevant studies identified
appropriate?

RCT=randomised controlled trial

The ERG considers the methods used to conduct the company’s systematic review of cost
effectiveness evidence to be of a good standard. Details provided in Appendix G of the CS
suggest that the databases were last accessed in February 2018 and it was not stated whether
the search has been updated. The company did not identify any relevant cost effectiveness

studies as a result of the systematic review.

Overall, the ERG is satisfied that the company has not missed any relevant economic studies.
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4.2 Summary and critique of the company’s submitted economic
evaluation by the ERG

4.2.1 NICE Reference Case checklist and Drummond checklist
Table 17 NICE Reference Case checklist

Element of health
technology assessment

Reference case

ERG comment on company’s submission

Perspective on outcomes

All direct health effects, whether for
patients or, when relevant, carers

None

Perspective on costs

NHS and PSS

Only NHS costs considered

Long enough to reflect all important
differences in costs or outcomes
between the technologies being
compared

Type of economic Cost—utility analysis with fully None
evaluation incremental analysis
Time horizon None

Synthesis of evidence on
health effects

Based on systematic review

The company carried out NMAs to indirectly estimate
PFS and OS in the absence of direct clinical
effectiveness data comparing PAL+FUL versus
EVE+EXE. The ERG does not consider the clinical
effectiveness evidence generated by the company
NMAs to be appropriate for use in the economic
model

Measuring and valuing
health effects

Health effects should be expressed in
QALYs. The EQ-5D is the preferred
measure of health-related quality of life
in adults

None

Source of data for
measurement of health-
related quality of life

Reported directly by patients and/or
carers

HRQoL data used in the economic model were
reported by patients in the PALOMA-3 trial. No
HRQoL data were available for patients treated with
EVE+EXE, so the company used HRQoL from the
PLA+FUL arm of the PALOMA-3 trial as a proxy

Source of preference data
for valuation of changes in
health-related quality of
life

Representative sample of the UK
population

Utility values for the post-progression state were
derived from an algorithm based on a study®’ of
general population preferences of health states of
people with metastatic breast cancer described by
vignettes, rather than patient derived health states
valued using general population preference

Equity considerations

An additional QALY has the same
weight regardless of the other
characteristics of the individuals
receiving the health benefit

None

Evidence on resource use
and costs

Costs should relate to NHS and PSS
resources and should be valued using
the prices relevant to the NHS and
PSS

(i) Costs associated with first-line treatment with
PAL+FUL are based on adjusted TTD estimates from
the PALOMA-3 trial and costs associated with first-line
treatment with EVE+EXE were based on estimates of
PFS, which the ERG considers to be inconsistent

(i) Wastage costs included for oral drugs are not well
justified by the company and the ERG considers them
inappropriate

(iii) The company has underestimated resource use
associated with oncologist appointments.

(iv) The ERG considers resource use in the post-
progression state to be uncertain due to
overestimation of the time patients spend in best
supportive care.

Discounting

The same annual rate for both costs
and health effects (currently 3.5%)

None

EQ-5D= Five-dimension EuroQol (standardised instrument for use as a measure of health outcome); HRQoL=health-related
quality of life; OS=overall survival; PFS=progression-free survival; PSS=Personal Social Services; QALYs=quality-adjusted life
years; TTD=time-to-treatment discontinuation
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4.2.2 Summary of the company’s economic evaluation

Model structure (CS, Section B.3.2.2)

The company developed a de novo lifetime (40 years) partitioned survival model in MS Excel

to compare treatment with palbociclib plus fulvestrant versus treatment with everolimus plus
exemestane for HR-positive/HER2-negative advanced breast cancer that has become

resistant to previous endocrine therapy.

The model extends the standard three-state partitioned-survival structure (pre-progression,
post-progression and death) by subdividing the post-progression state into subsequent
treatment lines (first subsequent treatment, second subsequent treatment and best supportive
care [BSC]). All patients enter the model in the pre-progression state and can either stay in
this state or move to a worse health state in each cycle. Patients who enter the post-
progression state either receive six cycles of first active subsequent therapy (75%) or move
immediately to BSC (25%). After six cycles of a first active subsequent therapy, patients either
move to a second subsequent therapy (75%) or to BSC (25%). After six cycles of a second

subsequent therapy, all patients move to BSC. The model schematic is shown in Figure 2.

Pre-progression

OS-PFS

1%t subsequent
treatment
(6 cycles)

2" subsequent
treatment
(6 cycles)

Figure 2 Model schematic

Source: Adapted from CS, Figure 18
BSC=best supportive care; OS=overall survival; PFS=pre-progression survival

The model is built from the perspective of the NHS and Personal Social Services (PSS). The
model cycle length is 28 days and includes a half-cycle correction. Costs and benefits are
discounted at 3.5%.
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Clinical parameters (CS, Section B.3.3.1 to B.3.3.3)

Progression-free survival (CS, Section B.3.3.1)

Company base case PFS estimates for both the intervention and comparator were calculated
using the results of the company’s FP NMA (Section 3.4 of this report). Second-order FP
model parameters from the PFS FP NMA were used to create PFS curves over the model
time horizon for treatment with palbociclib plus fulvestrant and with everolimus plus
exemestane. These curves were used directly in the model to estimate PFS transition
probabilities over time. Mean PFS in the company base case is Il months for treatment with
palbociclib plus fulvestrant and - months with everolimus plus exemestane (gain=.

months). The PFS curves used in the base case analysis are shown in Figure 17 of the CS.

Overall survival (CS, Section B.3.3.2)

Company base case OS estimates for treatment with palbociclib plus fulvestrant were
calculated using a Weibull curve fitted to the OS data from the PALOMA-3 trial. Company
base case OS for treatment with everolimus plus exemestane was estimated by applying the
HR (HR=[l; 95% CI ] to ) generated by company’s Bayesian NMA (Section 3.4 of this
report) to the OS estimates for treatment with palbociclib plus fulvestrant. Mean OS in the
company base case is - months for treatment with palbociclib plus fulvestrant and -
months with everolimus plus exemestane (gain=[Jfimonths). The OS curves used in the base

case analysis are shown in Figure 20 of the CS.

Time to treatment discontinuation (CS, Section B.3.3.3)

Company base case time to treatment discontinuation (TTD) for treatment with palbociclib
plus fulvestrant was estimated by applying a HR to PFS. To estimate the HR, the company
first appended exponential curves to the end of the PFS and TTD K-M data from the PALOMA-
3 trial, then calculated mean PFS and TTD using these models. The ratio of mean TTD to
mean PFS using the K-M plus exponential models (JJl}) was then applied as a HR to the
model base case PFS. Company base case TTD for treatment with everolimus plus
exemestane was set equal to PFS for treatment with everolimus plus exemestane. Mean TTD
in the company base case is ] months for treatment with palbociclib plus fulvestrant and
Il months with everolimus plus exemestane (difference=[fmonths). The OS curves used

in the base case analysis are shown in Figure 23 of the CS.
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Health-related quality of life (CS, Section B.3.4)
Pre-progression utility values for treatment with palbociclib plus fulvestrant and treatment with

placebo plus fulvestrant were derived from EQ-5D data collected during the PALOMA-3 trial
from patients whilst on treatment. Pre-progression utility values for treatment with fulvestrant
in the PALOMA-3 trial were used as a proxy for pre-progression utility values for treatment
with everolimus plus exemestane. Index scores for the pre-progression health state were

calculated using a repeated measures mixed-effects regression model.

Post-progression utility values were calculated using an algorithm published by Lloyd et al
2006.%" Utility values used in the base case model are the same for each post-progression

state (first subsequent line, second subsequent line and BSC).

Age-related utility decrements are applied in each cycle of the model. These decrements are
calculated using the model described by Ara and Brazier 2010.% Baseline utility values, before

the application of age-related decrements, are shown in Table 18.

Table 18 Baseline utility values used in the company base case model

Palbociclib plus fulvestrant Everolimus plus exemestane
Health state Source
Mean value (95% CI) Mean value (95% Cl)
Pre-progression 0.74 (0.72 to 0.76) 0.69 (0.67 to 0.72) PALOMA-3
) Lloyd et al
Post-progression 0.56 (0.50 to 0.60)
20065

Source: CS, Table 29
Cl=confidence interval

First-line drug acquisition, administration and monitoring (CS, Section B.3.5.2)

The company base case analysis includes the PAS price for palbociclib and list prices for
fulvestrant, everolimus plus exemestane. Everolimus is also subject to a confidential PAS,
which is not used in the company analysis. First-line drug costs are shown in Table 30 of the
CS.

The company has assumed no wastage costs for palbociclib plus fulvestrant, but includes
wastage costs for everolimus, exemestane and tamoxifen. Wastage for everolimus plus
exemestane is a function of the 28-day model cycle and 30-tablet pack sizes available for
each of the drugs. For example, the company has assumed two tablets are wasted each model
cycle for everolimus plus exemestane, which amounts to wastage costs of £178.20 and £0.25

per model cycle respectively.

Monitoring costs are included for palbociclib and everolimus. No monitoring costs are included
for fulvestrant and exemestane. Monitoring costs are shown in Table 31 and Table 32 of the
CS.
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The company does not include administration costs for palbociclib, everolimus or exemestane,
as they are oral therapies self-administered by the patient. Administration costs for fulvestrant
were weighted based on the proportion of patients expected to receive a dose in a primary
care (33.3%) or outpatient (66.7%) setting. This approach was also used in NICE TA503
(Fulvestrant for untreated locally advanced or metastatic oestrogen-receptor positive breast

cancer).>® Administration costs for fulvestrant are shown in Table 33 of the CS.

Health-state resource use and costs (CS, Section B.3.5.3)

Resource use in the company base case is dependent on health state and subsequent
treatment line. Health-state costs increase as patients move through the model predominantly
due to the company assumption that worse health states would incur more frequent GP and
clinical nurse specialist visits. A terminal care cost is applied on death to account for extra
resource use in the final 2 weeks of life (Table 19). Costs for the terminal care phase were
calculated using data from NICE CG81 Package 3, uplifted from 2006/07 to 2017/18 values.*
Detailed health-state resource use and unit costs are shown in Table 34, Table 35 and Table
36 of the CS.

Table 19 Company base case health-state costs per cycle and terminal care costs

Cost per cycle
Pre-progression £282.26
Post-progression: 1st subsequent therapy £493.89
Post-progression: 2" subsequent therapy £721.46
Post-progression: BSC £1,284.56
One-off cost
Terminal care £4519.57

BSC=best supportive care
Source: Company model

Adverse event resource use and costs (CS, Section B.3.5.4)

Costs for AEs are applied as a one-off cost in the first cycle of the model. Incidence of any
Grade 23 event in the palbociclib plus fulvestrant arm of the PALOMA-3 trial was used to
estimate the proportion of patients who would experience an AE following treatment with
palbociclib plus fulvestrant (JJilif). Costs for all Grade 3+ events were assumed to be equal to
the cost of the most frequent Grade 3+ AE in the palbociclib plus fulvestrant arm of the
PALOMA-3 trial (neutropenia). The cost of treating neutropenia was estimated as the cost of
one oncologist visit using NHS Reference Costs.®° Although | patients in the
palbociclib arm of the PALOMA-3 trial developed febrile neutropenia,

.
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Incidence of the most common Grade 3+ event in the everolimus plus exemestane arm of the
BOLERO-2 trial (stomatitis, -) was used to estimate the proportion of patients who would
experience any Grade 23 AE following treatment with everolimus plus exemestane. Costs for
all Grade 3+ events following treatment with everolimus plus exemestane were assumed to
be equal to the cost of treating Grade 3+ stomatitis. The cost of treating Grade 3+ stomatitis
was assumed to be equal to the cost of a 3 day hospital stay using NHS Reference Costs.®°

Adverse event resource use and unit costs are shown in Table 37 of the CS.

Subsequent treatment costs (CS, Section B.3.5.5)

The company model includes two active lines of subsequent therapy following progression.
Subsequent treatment costs were calculated using a basket of therapies. The type and
distribution of therapies included in the basket were taken from a scenario provided by the
ERG in NICE TA563 (Abemaciclib with an aromatase inhibitor for previously untreated,
hormone receptor-positive, HER2-negative, locally advanced or metastatic breast cancer).®'
The proportions of patients treated with each therapy in the ‘basket’ differs according to
whether patients had initially received treatment with palbociclib plus fulvestrant or everolimus
plus exemestane. The distribution of subsequent therapies by initial treatment is presented in
Table 39 of the CS. The subsequent therapies included in the model do not match those
received in the PALOMA-3 trial (company clarification response A7ii); the ERG notes that in
some instances, the proportion of each subsequent therapy received in the PALOMA-3 trial
likely does not match clinical practice, for example, no patients in the trial received tamoxifen
in subsequent lines. The company estimated the mean duration of each subsequent treatment
to be six cycles based on data from a retrospective review of UK medical records carried out
in 2015.52 Mean time spent on active subsequent therapy in the company model is [Jfimonths
for treatment with palbociclib plus fulvestrant and . months for treatment with everolimus

plus exemestane (] and [l respectively of time spent in the post-progression state).
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5 SUMMARY OF THE RESULTS OF THE COMPANY’S
ECONOMIC EVALUATION

Base case analysis (CS, Section B.3.7)

The results of the company base case analysis indicate that treatment with palbociclib plus
fulvestrant costs less and generates more benefits than everolimus plus exemestane when
using the PAS price for palbociclib and list price for fulvestrant, everolimus plus exemestane
(Table 20). Clinical outcomes and disaggregated results of the model are given in Appendix J
of the CS.

Table 20 Results of company base case economic analysis (PAS price for palbociclib, list
price for all other drugs)

Total Incremental ICER
Technologies versus
Costs LYG QALYs Costs LYG QALYs | baseline
(E/QALY)
EVE+EXE HE = . :
PAL+FUL [ [ ] [ ] [ ] [ ] [ ] Dominant

LYG=life years gained; QALY=quality adjusted life year; ICER=incremental cost effectiveness ratio
Source: CS, Table 40

Probability sensitivity analysis (CS, Section B.3.8.1)

The company performed a probabilistic sensitivity analysis (PSA) to explore the effect of
uncertainty in key model parameters. The results of the company PSA indicate that there is
an approximately . probability of palbociclib plus fulvestrant being cost effective in
comparison to everolimus plus exemestane at a willingness to pay threshold of £30,000 per
QALY gained when using the PAS price for palbociclib and list prices for all other drugs. The
cost effectiveness acceptability curve for treatment with palbociclib plus fulvestrant versus
everolimus plus exemestane using the PAS price for palbociclib and list prices for all other

drugs is shown in Figure 3.
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IFigure 3 Cost effectiveness acceptability curve of treatment with palbociclib plus fulvestrant
versus everolimus plus exemestane using the PAS price for palbociclib and list prices for all
other drugs

Source: Company model

Deterministic sensitivity analysis (CS, Section B.3.8.2)

The company conducted one-way sensitivity analyses (OWSA) for key variables in the model.
The results of the company’s OWSA indicate that incremental costs are most affected by
varying administration costs, health-care professional resource use and health-care
professional unit costs. Incremental QALYs are most affected by the utility value for the
progressed disease state and the utility value for the pre-progression state. The company did
not present ICERs per QALY gained from the OWSA.

Model validation and face validity check

The company states clinical outcomes from the model were compared against clinical trial
evidence to validate results. It also states that input from clinical experts was sought to
estimate and validate resource use, AE management and patient monitoring inputs.
Additionally, internal quality control was undertaken by the model developers on behalf of the

company.
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6 ERG ADDITIONAL ANALYSES

6.1 Key issues in the company model

The company provided a model built in MS Excel. The ERG’s summary of the structure of the
company model and the data used to populate it are provided in Section 4.2 of this ERG report.
The ERG considers that the submitted model is generally well built, and produces the ICERs
per QALY gained that are presented in the CS.

The ERG is concerned about the reliability of the company’s estimates of the relative clinical
effectiveness of treatment with palbociclib plus fulvestrant versus everolimus plus
exemestane. These results have been estimated using results from the company’s NMAs.
Details about the ERG’s concerns relating to the company’s NMAs are provided in Section 3.4

of this report. The ERG has also identified the following areas of uncertainty:

1. Amending subsequent treatment assumptions
2. Removing assumptions relating to daily oral drug wastage
3. Amending resource use to increase frequency of appointments with an oncologist.

In addition, the ERG has identified some minor issues relating to other aspects of the company
model. Resolution of these issues does not have a large impact on the size of the ICER per
QALY gained and therefore only a description of these issues has been provided (see
Appendix 3, Section 9.3).

The company base case cost effectiveness results have been generated using the PAS price
for palbociclib and the list prices for fulvestrant, everolimus plus exemestane. All ERG scenario
results presented in this report have been generated using these prices. The company’s base
case results, and results from the ERG’s scenarios, generated using PAS prices for palbociclib

and everolimus are provided in Confidential Appendix 1.

6.2 Estimating clinical effectiveness in the company model

6.2.1 Company approach to estimating clinical effectiveness

Overall survival

The ERG highlights that the PH assumption is violated in at least one of the trials included in
the company’s standard Bayesian NMA for OS; the ERG therefore considers that the HR
produced is unreliable. At clarification (question A5), the company presented results from a
NMA for OS using FP methods. The ERG notes that
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|
I Therefore, the ERG does not

consider it possible to confidently choose a single set of results from the range of OS FP NMA

results presented by the company.

Progression-free survival

The company has modelled PFS for patients receiving everolimus plus exemestane using
results from the PFS FP NMA. The ERG does not consider it possible to confidently choose a
single set of results from the range of PFS FP NMA results presented in the CS.

Time to treatment discontinuation

In the company model, TTD for patients treated with palbociclib plus fulvestrant is estimated
using a ratio of TTD to PFS from the PALOMA-3 trial. The company states that this is due to
the extrapolation of TTD not being in line with their extrapolation of PFS data. The ERG
considers the company approach to adjusting TTD to be arbitrary and therefore does not
consider that this approach generates a reliable estimate of the time that patients receiving
palbociclib plus fulvestrant spend on treatment. This approach means that the number of
patients receiving the treatment is always lower than the number of patients who are

progression free.

In the absence of TTD data for everolimus plus exemestane, the company has assumed that
TTD is equal to the PFS estimated using the results of the company’s PFS FP NMA. The ERG
considers that the company approach of using TTD data to represent the experience of
patients treated with palbociclib plus fulvestrant and using PFS data to represent time on

treatment for patients receiving everolimus plus exemestane is an unfair comparison.

6.2.2 ERG approach to measuring clinical effectiveness

The company states (CS, p73) that: “... PFS and OS [are higher] for everolimus plus
exemestane than fulvestrant”. The ERG asked the company during the clarification process
to provide evidence to substantiate their claim (CS, p73) that treatment with everolimus plus

exemestane is clinically superior to fulvestrant monotherapy (question AG).

The company made the case in their clarification response (question A6) that, in terms of PFS,

everolimus plus exemestane is clinically superior to fulvestrant monotherapy; this assertion is
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based on the results of a published NMA (Bachelot et al. 2014).> However, during the
clarification period, the company conducted PH testing (question A3) which demonstrated a
violation of the PH assumption for PFS |} I (sce Section 3.4 of this report for
more details). The ERG therefore considers that the results of the published NMA®® cannot be
used to demonstrate that treatment with palbociclib plus fulvestrant delivers superior PFS

results compared with treatment with everolimus plus exemestane.

However, clinical advice to the ERG is that treatment with everolimus plus exemestane is
generally considered to be more effective than treatment with fulvestrant. The ERG has
therefore generated alternative cost effectiveness results using PFS data from the placebo
plus fulvestrant arm of the PALOMA-3 trial as a proxy for the experience of patients treated

with everolimus plus exemestane. The ERG recognises that this is a conservative approach.

In terms of OS, the company did not provide any evidence to support its claim that everolimus
plus exemestane is clinically superior to fulvestrant monotherapy. Clinical advice to the ERG
is that treatment with everolimus plus exemestane is generally considered to be more effective
than treatment with fulvestrant and results from the PALOMA-3 trial show that there is no
statistically significant difference in terms of OS between treatment with palbociclib plus
fulvestrant versus placebo plus fulvestrant. The ERG has therefore pooled the data from both
arms of the PALOMA-3 trial (5" data cut) and used this pooled data set as the basis for
modelling OS for both patients treated with palbociclib plus fulvestrant and for patients treated

with everolimus plus exemestane.

The implications of the ERG’s approach are that (i) PFS associated with treatment with
everolimus plus exemestane is || than treatment with placebo plus fulvestrant and
(i) OS associated with treatment with everolimus plus exemestane is || | | ] than
treatment with placebo plus fulvestrant. In this instance, given that there is no statistically
significant difference in OS between the two arms of the PALOMA-3 trial, the implication is
that treatment with everolimus plus exemestane is ||l than treatment with

palbociclib plus fulvestrant.

The ERG has used TTD data from the palbociclib plus fulvestrant and placebo plus fulvestrant
arms of the PALOMA-3 trial to model TTD for patients receiving palbociclib plus fulvestrant
and everolimus plus exemestane respectively (in the absence of TTD data for everolimus plus
exemestane). The ERG acknowledges that this may not appropriately represent TTD for
patients receiving everolimus plus exemestane since substantially more patients discontinue
treatment with everolimus plus exemestane than fulvestrant monotherapy due to AEs (Section
3.6).
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ERG revised modelling of OS
The ERG has used pooled PALOMA-3 trial OS data from the 5™ data cut directly in the model

up until 40 months. The ERG prefers to use K-M data from trials directly in the model, when

available, rather than only using a parametric function as the K-M data represent real patient
experience. Appraisal of the cumulative hazard plot for pooled OS data from the PALOMA-3
trial indicates that a constant hazard trend (a straight line) is apparent from about l_months
(Figure 4).This indicates that it is appropriate to extrapolate available data using an
exponential function. The ERG, therefore, appended an exponential projection to the pooled
OS K-M data. Using this approach, the mean OS for patients, irrespective of treatment, is [

months. The ERG’s revised OS survival curves are presented in Figure 5 alongside those

used to generate the company’s base case results.

K-M=Kaplan-Meier; OS=overall survival

Figure 4 ERG pooled overall survival cumulative hazard plot
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|
Figure 5 Company and ERG modelled OS survival curves

The ERG’s exponential extrapolation extends mean OS for both treatment arms, thus resulting
in higher costs and QALYs for both arms. The pooled OS data suggest better survival than
the company base case representation for patients treated with everolimus plus exemestane;
thus, the magnitude of change in costs and QALYs are greater in this arm than for patients

treated with palbociclib plus fulvestrant.

Compared with the company’s base case results, assuming OS is equal for palbociclib plus

fulvestrant and everolimus plus exemestane leads to a (JJlf) decrease in incremental QALYs

(I and a decrease in incremental costs of
I <-ning that palbociclib plus fulvestrant remains dominant

over everolimus plus exemestane.

ERG revised modelling of progression-free survival

The ERG represented PFS for patients treated with palbociclib plus fulvestrant using PFS K-
M data from the 4™ data cut of the PALOMA-3 trial directly until JJff months and then appended
an exponential tail. Similarly, when modelling PFS for patients treated with everolimus plus
exemestane, the ERG used the PALOMA-3 trial placebo plus fulvestrant data for [ months
and then appended an exponential tail. The ERG considered that it was appropriate to fit
exponential tails as examination of the cumulative hazard plot for PFS from the PALOMA-3
trial indicates that a constant hazard trend (a straight line) is apparent from about ] months for

the palbociclib plus fulvestrant arm and from [] months for the placebo plus fulvestrant arm
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(Figure 6). The ERG’s revised PFS survival curves are presented, alongside those used to

generate the company’s base case results, in Figure 7.

KM Kaplan-Meier; PAL plus FUL=palbociclib+fulvestrant; PFS=progression-free survival;
PLA+FUL=placebo plus fulvestrant;

Figure 6 Progression-free survival cumulative hazard plot

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 71 of 102



Confidential until published

EVE+ EXE=everolimus plus exemestane; PAL+ FUL=palbociclib plus fulvestrant

Figure 7 Company and ERG modelled PFS

Using the ERG’s approach to modelling PFS generated an estimated mean duration in the

progression-free health state of Jf months for patients treated with palbociclib plus fulvestrant

and a mean ofl months for patients treated with everolimus plus exemestane.

Compared with the company base case, this approach leads to a (-) increase in incremental

QALYs (I =1d an increase in incremental costs of || GCcNGNGEEEEE

This results in an ICER per QALY gained of £8,180.

ERG revised modelling of time to treatment discontinuation
The ERG explored TTD using data from the 5™ data cut of the PALOMA-3 trial; however, the

ERG noted unusual censoring of these data, which began at the time of the 4" data cut and

lasted for around 20 months, where there was no censoring in either arm. As a result, the ERG
has used data from the 4th data cut to model TTD.

Appraisal of the cumulative hazard plot of TTD data from the PALOMA-3 trial indicates that a
constant hazard trend (a straight line) is apparent from about | month for patients treated with
palbociclib plus fulvestrant and from | months for patients treated with placebo plus fulvestrant
(Figure 8), meaning it is appropriate to extrapolate trial data using an exponential function.
The ERG, therefore, used the TTD K-M data from the 4" data cut directly from the PALOMA-
3 trial until 13 months for both arms, and then appended an exponential function separately

to each arm.
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KM Kaplan-Meier; PAL+FUL=palbociclib+fulvestrant; PLA+FUL=placebo plus fulvestrant; TTD=time to treatment discontinuation

Figure 8 TTD PALOMA-3 KM cumulative hazard plots

In the company model, a half-cycle correction is applied to estimates of TTD. The ERG
considers the application of a half-cycle correction to be inappropriate as the cost of the drugs
and the other resources associated with the drugs are likely to occur at the beginning of each
cycle. The ERG’s revised TTD estimates do not include a half-cycle correction. The ERG’s

revised estimates of TTD are presented alongside the company base case estimates in

Figure 9.
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Figure 9 Company and ERG modelled TTD

Compared with the company base case, the ERG’s revision using PALOMA-3 trial data as the
basis for estimating TTD leads to an increase in incremental costs of

I hcc is no change to incremental QALYs. This results in an
ICER per QALY gained of £8,731.

The ERG notes that, in the PALOMA-3 trial, whilst PFS exceeds TTD for the palbociclib plus
fulvestrant arm, TTD and PFS are almost identical for the placebo plus fulvestrant arm. As
described in Section 3.6 of this report, treatment discontinuation due to AEs was higher for
everolimus plus exemestane in BOLERO-245 (29%) than for palbociclib plus fulvestrant in the
PALOMA-3 trial (2.9%). This suggests that TTD may be less than PFS by a greater degree
for everolimus plus exemestane than for palbociclib plus fulvestrant. Without published
evidence of TTD for everolimus plus exemestane, however, the ERG cannot be certain as to
the relationship between TTD and PFS for patients receiving this treatment. If the use of the
placebo plus fulvestrant TTD data from the PALOMA-3 trial overestimates the everolimus plus
exemestane drug costs, then the ICER per QALY gained for palbociclib plus fulvestrant versus

everolimus plus exemestane would be higher.

Impact of implementing ERG OS, PFS and TTD revisions to the company base case

A summary of the sources of the estimates of the clinical evidence used in the company base

case, and in the ERG revisions is provided in Table 21.
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Base case ERG revision
PAL+FUL EVE+EXE PAL+FUL EVE+EXE
0S PAL+FUL from HR from NMA Pooled from Pooled from
PALOMA-3 applied to PALOMA-3 PALOMA-3
(full Weibull curve) | PAL+FUL OS (K-M data plus (K-M data plus
exponential tail) exponential tail)
PFS Results of FP NMA | Results of FP NMA | PAL+FUL from PLA+FUL from
PALOMA-3 PALOMA-3
(K-M data plus (K-M data plus
exponential tail) exponential tail)
TTD PAL+FUL TTD PFS results of FP PAL+FUL from PLA+FUL from
from PALOMA-3 NMA PALOMA-3 PALOMA-3
with a ratio applied (K-M data plus (K-M data plus
calculated from exponential tail) exponential tail)
TTD & PFS

AEs=adverse events; OS=overall survival; PFS=progression-free survival; TTD=time to treatment discontinuation

Compared with the company base case cost effectiveness results, using the ERG estimates
of OS, PFS and TTD leads to a decrease in incremental QALYs of || GG 2

change in incremental costs of || GGG o the comparison of treatment

with palbociclib plus fulvestrant versus everolimus plus exemestane.

6.3 Other areas of uncertainty

6.3.1 Amend subsequent treatment assumptions

Company approach

In the company model, at the point of progression, patients can proceed to subsequent therapy
or BSC. After the first-line of subsequent therapy patients can, again, proceed to another line
of therapy or move to BSC, i.e., patients can receive up to two lines of subsequent therapy

(and each line of therapy can last for up to six model cycles).

NICE guidelines for advanced breast cancer* include three lines of therapy; clinical advice to

the ERG is that, on average, patients receive several subsequent lines of therapy.

In the company base case analysis, the maximum duration of treatment for each line of
subsequent treatment is set to six cycles, patients spend approximately | months in total
receiving subsequent treatments, and I onths in the BSC health state. This is in
contrast to published evidence from the PALOMA-3 trial®® which shows that the median time
patients spent receiving their first subsequent treatment was 4.9 months. The ERG, therefore,
considers that, in the company base case, the mean time spent receiving subsequent

therapies is an underestimate and that the mean time spent in BSC is an overestimate.

In the company model, it is assumed that, once the maximum duration of first line subsequent

therapy has been reached, 25% of remaining patients proceed to BSC rather than receive a
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second line of subsequent therapy. The company has not provided any evidence to justify
using this figure and clinical advice to the ERG is that fewer than 25% of patients will be unfit

for, or will refuse, each available subsequent treatment.

ERG revised approach to modelling subsequent lines of therapy

The ERG has made two revisions to the company model to more accurately reflect the
experience of NHS patients than the company base case. However, the structure of the
company model has limited the extent of the ERG revisions and the ERG is only able to use

the results of these changes to indicate the direction of travel of the model outcomes.

The company has assumed that patients can only receive a maximum of six cycles of two
subsequent lines of treatment. The model structure allows patients to receive up to nine cycles
of each treatment. As post-progression in the company model is made up of two lines of
subsequent therapy and BSC health states, extending the duration of subsequent therapy
results in a reduction in the time spent in BSC. When the maximum duration of each
subsequent treatment is set to nine model cycles, the mean duration of subsequent therapies
is | months. Clinical advice to the ERG is that this is an underestimate of the time NHS patients

with advanced breast cancer receive subsequent treatments.

To present a scenario with the shortest time spent in the BSC health state, the ERG has
assumed 100% (rather than 75%) of patients proceed to the next line of therapy. The ERG is
aware this may not represent clinical practice, but it allows the impact of decreasing the time

spent in the BSC heath state to be explored.

Increasing the duration of each subsequent treatment to nine cycles and reducing the time
spent in the BSC health state leads to patients spending approximately | months receiving
subsequent therapies, and [l months in the BSC health state. Based on clinical advice
to the ERG, these changes still represent an underestimate of the time spent receiving

subsequent therapies and, therefore, an overestimate of time spent in the BSC health state.

Compared with the company base case cost effectiveness results, using a maximum duration
of each cycle of subsequent treatment of nine cycles and assuming all patients who are alive
at the point when the maximum duration of a line of treatment has been reached are eligible
for each additional line of ftreatment, changes incremental costs by
) here is no change to incremental QALYs. Treatment with
palbociclib plus fulvestrant remains dominant over treatment with everolimus plus

exemestane.
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6.3.2 Resource use

Drug wastage
The company model cycle length is 28 days. The company has assumed that, for oral drugs

that are dispensed in packs that contain more than 28 daily doses, that any drugs remaining
after 28 days are wasted. Everolimus, exemestane and tamoxifen are dispensed in packs that
include the drugs necessary for 30 days of treatment; thus, in the company model, two tablets
(two days of drugs) per month are wasted. Clinical advice to the ERG is that the vast majority
of patients use all of one pack of medications before opening the next and, therefore, there is
no reason for the cycle length in the company model to induce any artificial wastage

assumptions.

The ERG considers the most appropriate method for adjusting the pack size to the cycle size
is to calculate the cost per mg and use this value to estimate the cost for 28 days. The
company has followed this method to estimate the drug costs per cycle but adds the cost of
the remaining two drugs in each pack as wastage. The ERG revision removes the additional
cost of wastage from the calculations of the costs of everolimus, exemestane and tamoxifen

(a subsequent therapy).

Compared with the company base case cost effectiveness results, removing the cost of oral

daily drug wastage changes incremental costs by | ] KNGNzNzGzGEGEGN). cremental

QALYs do not change. Palbociclib plus fulvestrant remains dominant over everolimus plus

exemestane.

Number of appointments with a consultant oncologist

In the company model, it is assumed that, in the progression-free health state, patients have
an appointment with a consultant oncologist every 6 months and that whilst receiving the first-
line of subsequent therapy patients have an appointment with a consultant oncologist every 2
months. Clinical advice to the ERG is that these assumptions are underestimates and that, in
the NHS, patients have appointments with a consultant oncologist once per month,
irrespective of health state. The ERG has amended the model resource use assumptions to
include a monthly appointment with a consultant oncologist in both the progression-free and

progressed disease health states (which include two lines of subsequent treatment and BSC).

Compared with the company base case, increasing the frequency of consultant visits to once
per month irrespective of heath state changes incremental costs by

B hcc is no change to incremental QALYs. Palbociclib plus

fulvestrant remains dominant over everolimus plus exemestane.
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6.4 Impact on the ICER of additional clinical and economic analyses
undertaken by the ERG

The ERG has made six revisions to the company base case:

1. Estimating OS using (pooled) OS data from the PALOMA-3 trial to represent the
experience of patients treated with palbociclib plus fulvestrant and those treated with

everolimus plus exemestane

2. Estimating PFS using data from the placebo plus fulvestrant arm of the PALOMA-3

trial as a proxy for the experience of patients treated with everolimus plus exemestane

3. Estimating TTD using data from the placebo plus fulvestrant arm of the PALOMA-3

trial as a proxy for the experience of patients treated with everolimus plus exemestane

4. Amending the company assumptions around time spent on subsequent treatments

and the proportion of patients proceeding to subsequent lines of therapy
5. Removing daily oral drug wastage
6. Increasing the frequency of consultant oncologist appointments.

The ERG’s revised ICERs per QALY gained are shown in Table 22. These results have been
generated using the PAS price for palbociclib and the list prices for fulvestrant, everolimus
plus exemestane. The company’s base case results, and results from the ERG’s scenarios,
generated using PAS prices for palbociclib and everolimus are provided in Confidential

Appendix 1.

Details of all Microsoft Excel revisions carried out by the ERG to the company model are

provided in Appendix 4, Section 9.4.
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Table 22 ERG adjustments to company base case: palbociclib (including PAS) plus fulvestrant versus everolimus plus exemestane

PAL+FUL EVE+EXE Incremental ICER
ERG revision Cost QALYs Life Cost QALYs Life Cost QALYs Life £/QALY
Years years years

A. Company base case [ | [ | [ | [ [ | [ | [ [ | [ | Dominates
R1) Estimating OS (pooled) from .
the PALOMA-3 frial . L L I L L I L L Dominates
R2) Estimating PFS from the
R2) Estimating EE  @m HE B = HE = | = W | 58180
R3) Estimating TTD from the
R3) Estimating EE  @m HE B = HE = | = W | ser3
R4) Amend subsequent therapy .
assumptions . L L I L L I L L Dominates
R5) Remove daily oral drug .
e EE  @m HE B = HE B | = B | Dominates
R6) Include monthly oncologist ;
consultation in every health state - - - - - - - - - Dominates
All ERG revisions - - - - - - - - - Dominates

ICER=incremental cost effectiveness ratio; OS=overall survival; PFS=progression-free survival; QALY=quality adjusted life year; TTD=time to treatment discontinuation
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6.5 ERG’s preferred assumptions
The ERG prefers to combine all of the six revisions detailed in Section 6.4. The ERG presents

the results of combining these revisions alongside each revision singularly in Table 22.

6.6 Conclusions of the cost effectiveness section

The company base case cost effectiveness results have been generated using the PAS price
for palbociclib and the list prices for fulvestrant, everolimus plus exemestane. The company’s
base case cost effectiveness results show that treatment with palbociclib plus fulvestrant
dominates treatment with everolimus plus exemestane. The ERG’s revised ICERs per QALY
gained range between dominant and £8,731. When all of the ERG revisions are combined,
treatment with palbociclib plus fulvestrant dominates treatment with everolimus plus

exemestane.
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A technology meets NICE End of Life criteria® if (i) life expectancy with standard of care

treatments for the target population is under 24 months and (ii) the increase in life expectancy

with the technology being appraised is at least 3 months.

The company has not explicitly made a case that treatment with palbociclib plus fulvestrant

meets the NICE End of Life criteria. However, the company argues (CS, p83): “Given the

benefits attributable to palbociclib, and the PAS which is already being offered to the NHS, we

believe it reasonable that flexibility in the traditional threshold is considered by the committee

given the large relative survival gain.”

The NICE End of Life criteria® and a summary of the relevant data from the clinical and cost

effectiveness evidence presented by the company is presented in Table 43.

Table 23 End of Life criteria

NICE End of Life criteria

Data presented by the company and ERG

The treatment is indicated for
patients with a short life
expectancy, normally less than
24 months

Based on the evidence provided by the company, the ERG does
not consider the short life expectancy criteria to be met

In the PALOMA-3 trial, median OS for patients who received
placebo plus fulvestrant was 28.0 months (95% CI: 23.6 to 34.6
months) (Section 3.2.4, Table 11 of this ERG report)

In the BOLERO-2 trial,*> median OS for patients who received
everolimus plus exemestane was 31.0 months (95% ClI: 28.0 to
34.6 months)

There is sufficient evidence to
indicate that the treatment
offers an extension to life,
normally of at least an
additional 3 months, compared
with current NHS treatment

The ERG does not consider that the company has provided any
robust evidence of an OS gain for palbociclib plus fulvestrant
compared to everolimus plus exemestane

The gain in median OS in the PALOMA-3 trial for palbociclib plus
fulvestrant versus placebo plus fulvestrant was 6.9 months (Section
3.7 of this ERG report). However, this gain is not statistically
significantly different. The ERG therefore does not consider there to
be sufficient evidence to meet the life extension criteria

OS=overall survival

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2

Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 81 of 102



Confidential until published

8 REFERENCES

10.

11.

12.

13.

14.

AlFakeeh A, Brezden-Masley C. Overcoming endocrine resistance in hormone
receptor-positive breast cancer. Current oncology (Toronto, Ont). 2018; 25:518-S27.
Pfizer. Clinical study report on trial A5481023: Multicenter, Randomized, Double-
Blind, Placebo Controlled, Phase 3 Trial Of Fulvestrant (Faslodex®) With Or Without
PD-0332991 (Palbociclib) + Goserelin In Women With Hormone Receptor-Positive,
HER2-Negative Metastatic Breast Cancer Whose Disease Progressed After Prior
Endocrine Therapy. Date of cutoff: 05 Dec 2014. Date of report: 20 November 2015.
Baselga J, Campone M, Piccart M, Burris HA, Rugo HS, Sahmoud T, et al.
Everolimus in Postmenopausal Hormone-Receptor—Positive Advanced Breast
Cancer. New England Journal of Medicine. 2012; 366:520-9.

National Institute for Health and Care Excellence (NICE). Advanced breast cancer:
diagnosis and treatment. Clinical guideline [CG81]. Published date: February 2009.
Last updated: August 2017 Available from:
https://www.nice.org.uk/guidance/cg81/resources. Accessed 29 April 2019.

National Institute for Health and Care Excellence (NICE). Fulvestrant for the
treatment of locally advanced or metastatic breast cancer. Technology appraisal
guidance [TA239]. Published date: 14 December 2011. Available from:
https://www.nice.org.uk/guidance/ta239. Accessed 20 May 2019.

Finn RS, Crown JP, Lang |, Boer K, Bondarenko IM, Kulyk SO, et al. The cyclin-
dependent kinase 4/6 inhibitor palbociclib in combination with letrozole versus
letrozole alone as first-line treatment of oestrogen receptor-positive, HER2-negative,
advanced breast cancer (PALOMA-1/TRIO-18): a randomised phase 2 study. Lancet
Oncol. 2015; 16:25-35.

Finn RS, Martin M, Rugo HS, Jones S, Im S-A, Gelmon K, et al. Palbociclib and
Letrozole in Advanced Breast Cancer. New England Journal of Medicine. 2016;
375:1925-36.

Hortobagyi GN, Stemmer SM, Burris HA, Yap Y-S, Sonke GS, Paluch-Shimon S, et
al. Ribociclib as First-Line Therapy for HR-Positive, Advanced Breast Cancer. New
England Journal of Medicine. 2016; 375:1738-48.

Janni W, Alba E, Bachelot T, Diab S, Gil-Gil M, Beck TJ, et al. First-line ribociclib plus
letrozole in postmenopausal women with HR+ , HER2- advanced breast cancer:
Tumor response and pain reduction in the phase 3 MONALEESA-2 trial. Breast
Cancer Res Treat. 2018; 169:469-79.

Goetz MP, Toi M, Campone M, Sohn J, Paluch-Shimon S, Huober J, et al.
MONARCH 3: Abemaciclib As Initial Therapy for Advanced Breast Cancer. J Clin
Oncol. 2017; 35:3638-46.

Johnston S, Martin M, Di Leo A, Im S-A, Awada A, Forrester T, et al. MONARCH 3
final PFS: a randomized study of abemaciclib as initial therapy for advanced breast
cancer. Breast Cancer. Published online 17 January 2019. Available from:
https://www.nature.com/articles/s41523-018-0097-z. Accessed 26 Jun 2019.
National Institute for Health and Care Excellence (NICE). Abemaciclib with
fulvestrant for treating hormone receptor-positive, HER2-negative advanced breast
cancer after endocrine therapy. Technology appraisal guidance [TA579]. Published
date: 08 May 2019. Available from: https://www.nice.org.uk/quidance/TA579.
Accessed 15 May 2019.

National Institute for Health and Care Excellence (NICE). Ribociclib in combination
with fulvestrant for treating advanced hormone-receptor positive, HER2-negative
breast cancer [ID1318]. In development [GID-TA10285]. Expected publication date:
31 July 2019. Available from: https://www.nice.org.uk/guidance/indevelopment/gid-
ta10285. Accessed 15 May 2019.

National Institute for Health and Care Excellence (NICE). Palbociclib with an
aromatase inhibitor for previously untreated, hormone receptor-positive, HER2-

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]
ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 82 of 102


https://www.nice.org.uk/guidance/cg81/resources
https://www.nice.org.uk/guidance/ta239
https://www.nature.com/articles/s41523-018-0097-z
https://www.nice.org.uk/guidance/TA579
https://www.nice.org.uk/guidance/indevelopment/gid-ta10285
https://www.nice.org.uk/guidance/indevelopment/gid-ta10285

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Confidential until published

negative, locally advanced or metastatic breast cancer. Technology appraisal
guidance [TA495]. Published date: 20 December 2017. Available from:
https://www.nice.org.uk/guidance/ta495. Accessed 15 May 2019.

European Medicines Agency. Afinitor (everolimus). Available from:
https://www.ema.europa.eu/en/medicines/human/EPAR/afinitor. Accessed 21 May
2019.

European Medicines Agency. Faslodex [fulvestrant]. Available from:
https://www.ema.europa.eu/en/medicines/human/EPAR/faslodex. Accessed 15 May
2019.

Pfizer. A5481023 (PALOMA-3) Progression-Free Survival Update: Palbociclib
(IBRANCE®) in Combination With Endocrine Therapy for the Treatment of Women
With Hormone Receptor (HR)-Positive, Human Epidermal Growth Factor Receptor 2
(HER2)-Negative Advanced or Metastatic Breast Cancer. Data Cutoff Date: 23
October 2015. Report Date: 14 April 2016

O'Shaughnessy J. Extending survival with chemotherapy in metastatic breast cancer.
Oncologist. 2005; 10 Suppl 3:20-9.

DeKoven M, Bonthapally V, Jiao X, Ganguli A, Pathak P, Lee WC, et al. Treatment
pattern by hormone receptors and HER2 status in patients with metastatic breast
cancer in the UK, Germany, France, Spain and ltaly (EU-5): results from a physician
survey. J Comp Eff Res. 2012; 1:453-63.

National Institute for Health and Care Excellence (NICE). Palbociclib in combination
with fulvestrant for treating advanced, hormone-receptor positive, HER2-negative
breast cancer after endocrine therapy. Final scope. Available from:
https://www.nice.org.uk/guidance/gid-ta10095/documents/final-scope-2. Accessed 15
May 2019.

Chirila C, Mitra D, Colosia A, Ling C, Odom D, lyer S, et al. Comparison of
palbociclib in combination with letrozole or fulvestrant with endocrine therapies for
advanced/metastatic breast cancer: network meta-analysis. Current medical
research and opinion. 2017; 33:1457-66.

Wilson FR, Varu A, Mitra D, Cameron C, lyer S. Systematic review and network
meta-analysis comparing palbociclib with chemotherapy agents for the treatment of
postmenopausal women with HR-positive and HER2-negative advanced/metastatic
breast cancer. Breast Cancer Res Treat. 2017; 166:167-77.

Chia S, Piccart M, Gradishar W, on behalf of the EFECT writing committee.
Fulvestrant vs exemestane following non-steroidal aromatase inhibitor failure: first
overall survival data from the EFECT trial. Texas, USA, 13-16 December 2007;
Available from:

http://www.freecme.net/uptodate/abstract bct/ MEDIA/SABCS posters/Chia _2091.pd
f. Accessed 7 Jun 2019.

Burns PB, Rohrich RJ, Chung KC. The levels of evidence and their role in evidence-
based medicine. Plastic and reconstructive surgery. 2011; 128:305-10.

Turner NC, Ro J, André F, Loi S, Verma S, Ilwata H, et al. Palbociclib in hormone-
receptor—positive advanced breast cancer. New Eng J Med. 2015; 373:209-19.
Cristofanilli M, Turner NC, Bondarenko I, Ro J, Im SA, Masuda N, et al. Fulvestrant
plus palbociclib versus fulvestrant plus placebo for treatment of hormone-receptor-
positive, HER2-negative metastatic breast cancer that progressed on previous
endocrine therapy (PALOMA-3): final analysis of the multicentre, double-blind, phase
3 randomised controlled trial. Lancet Oncol. 2016; 17:425-39.

Harbeck N, lyer S, Turner N, Cristofanilli M, Ro J, André F, et al. Quality of life with
palbociclib plus fulvestrant in previously treated hormone receptor-positive, HER2-
negative metastatic breast cancer: patient-reported outcomes from the PALOMA-3
trial. Annals Oncol. 2016.

Verma S, Bartlett CH, Schnell P, DeMichele AM, Loi S, Ro J, et al. Palbociclib in
Combination With Fulvestrant in Women With Hormone Receptor-Positive/HER2-
Negative Advanced Metastatic Breast Cancer: Detailed Safety Analysis From a

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 83 of 102


https://www.nice.org.uk/guidance/ta495
https://www.ema.europa.eu/en/medicines/human/EPAR/afinitor
https://www.ema.europa.eu/en/medicines/human/EPAR/faslodex
https://www.nice.org.uk/guidance/gid-ta10095/documents/final-scope-2
http://www.freecme.net/uptodate/abstract_bct/MEDIA/SABCS_posters/Chia_2091.pdf
http://www.freecme.net/uptodate/abstract_bct/MEDIA/SABCS_posters/Chia_2091.pdf

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Confidential until published

Multicenter, Randomized, Placebo-Controlled, Phase Ill Study (PALOMA-3).
Oncologist. 2016; 21:1165-75.

lwata H, Im SA, Masuda N, Im YH, Inoue K, Rai Y, et al. PALOMA-3: Phase Il Trial
of Fulvestrant With or Without Palbociclib in Premenopausal and Postmenopausal
Women With Hormone Receptor-Positive, Human Epidermal Growth Factor
Receptor 2-Negative Metastatic Breast Cancer That Progressed on Prior Endocrine
Therapy-Safety and Efficacy in Asian Patients. J Glob Oncol. 2017; 3:289-303.
Loibl S, Turner NC, Ro J, Cristofanilli M, lwata H, Im SA, et al. Palbociclib Combined
with Fulvestrant in Premenopausal Women with Advanced Breast Cancer and Prior
Progression on Endocrine Therapy: PALOMA-3 Results. Oncologist. 2017; 22:1028-
38.

Pfizer. A5481023 Supplemental new drug application 90-day safety update:
Palbociclib (IBRANCE®) in Combination With Endocrine Therapy for the Treatment
of Women With Hormone Receptor (HR)-Positive, Human Epidermal Growth Factor
Receptor 2 (HER2)-Negative Advanced or Metastatic Breast Cancer. 2015.

Loibl S, Demichele A, Turner NM, Cristofanilli M, Loi S, Verma S, et al. Impact of
palbociclib plus fulvestrant on patient reported general health status compared with
fulvestrant alone in HR+, HER2- metastatic breast cancer. Presented at the 41st
Congress of the European Society for Medical Oncology (ESMO); October 7-11,
2016; Copenhagen, Denmark.

Turner N, André F, Cristofanilli M, Verma S, Iwata H, Loi S, et al. Treatment
Postprogression in Women With Endocrine-Resistant HR+ HER2— Advanced Breast
Cancer Who Received Palbociclib Plus Fulvestrant in PALOMA-3. Presented at the
39th Annual San Antonio Breast Cancer Symposium (SABCS); December 6—-10,
2016; San Antonio, TX, USA.

Cristofanilli M, DeMichele A, Giorgetti C, Turner NC, Slamon DJ, Im SA, et al.
Predictors of prolonged benefit from palbociclib plus fulvestrant in women with
endocrine-resistant hormone receptor-positive/human epidermal growth factor
receptor 2-negative metastatic breast cancer in PALOMA-3. Eur J Cancer. 2018;
104:21-31.

Turner NC, Finn RS, Martin M, Im SA, DeMichele A, Ettl J, et al. Clinical
considerations of the role of palbociclib in the management of advanced breast
cancer patients with and without visceral metastases. Ann Oncol. 2018; 29:669-80.
Masuda N, Inoue K, Nakamura R, Rai Y, Mukai H, Ohno S, et al. Palbociclib in
combination with fulvestrant in patients with hormone receptor-positive, human
epidermal growth factor receptor 2-negative advanced breast cancer: PALOMA-3
subgroup analysis of Japanese patients. Int J Clin Oncol. 2019; 24:262-73.

Pfizer. Abbreviated Clinical Study Report. Protocol A5481023. Multicenter,
Randomized, Double-Blind, Placebo Controlled, Phase 3 Trial Of Fulvestrant
(Faslodex®) With Or Without PD-0332991 (Palbociclib) £ Goserelin In Women With
Hormone Receptor-Positive, HER2-Negative Metastatic Breast Cancer Whose
Disease Progressed After Prior Endocrine Therapy. Data Cutoff Date: 13 April 2018.
Report Date: 19 September 2018.

Turner N, Slamon D, Ro J, Bondarenko I, IM SA, Masuda N, et al. Overall Survival
with Palbociclib and Fulvestrant in Advanced Breast Cancer. New England Journal of
Medicine. 2018; 379:1926-36.

O'Leary B, Cutts RJ, Liu Y, Hrebien S, Huang X, Fenwick K, et al. The Genetic
Landscape and Clonal Evolution of Breast Cancer Resistance to Palbociclib plus
Fulvestrant in the PALOMA-3 Trial. Cancer Discov. 2018; 8:1390-403.

O'Leary B, Hrebien S, Morden JP, Beaney M, Fribbens C, Huang X, et al. Early
circulating tumor DNA dynamics and clonal selection with palbociclib and fulvestrant
for breast cancer. Nat Commun. 2018; 9:896.

Cancer Research UK. Breast cancer incidence (invasive) statistics. 2019; Available
from: https://www.cancerresearchuk.org/health-professional/cancer-

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]
ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 84 of 102


https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer#heading-Zero

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Confidential until published

statistics/statistics-by-cancer-type/breast-cancer#heading-Zero. Accessed 4 Jun
2019.

Centre for Reviews and Dissemination (CRD). CRD's guidance for undertaking
reviews in healthcare: Systematic Reviews (3rd Edition). York: CRD, University of
York; 2009; Available from: https://www.york.ac.uk/crd/quidance/. Accessed 25 Oct
2018.

ClinicalTrials.gov. Palbociclib (PD-0332991) Combined With Fulvestrant In Hormone
Receptor+ HER2-Negative Metastatic Breast Cancer After Endocrine Failure
(PALOMA-3). 2016; Available from:
https://clinicaltrials.gov/ct2/show/record/NCT01942135?term=0332991&cond=Breast
+Cancer&rank=10&sect=X0156&view=record. Accessed 26 Jun 2019.

Yardley DA, Noguchi S, Pritchard KIl, Burris HA, 3rd, Baselga J, Gnant M, et al.
Everolimus plus exemestane in postmenopausal patients with HR(+) breast cancer:
BOLERO-2 final progression-free survival analysis. Adv Ther. 2013; 30:870-84.
Piccart M, Hortobagyi GN, Campone M, Pritchard Kl, Lebrun F, Ito Y, et al.
Everolimus plus exemestane for hormone-receptor-positive, human epidermal growth
factor receptor-2-negative advanced breast cancer: overall survival results from
BOLERO-2. Ann Oncol 2014; 25:2357-62.

Di Leo A, Jerusalem G, Petruzelka L, Torres R, Bondarenko IN, Khasanov R, et al.
Results of the CONFIRM phase Il trial comparing fulvestrant 250 mg with fulvestrant
500 mg in postmenopausal women with estrogen receptor-positive advanced breast
cancer. J Clin Oncol. 2010; 28:4594-600.

Di Leo A, Jerusalem G, Petruzelka L, Torres R, Bondarenko IN, Khasanov R, et al.
Final overall survival: fulvestrant 500 mg vs 250 mg in the randomized CONFIRM
trial. J Natl Cancer Inst. 2014; 106:doi: 10.1093/jnci/djt337.

Chia S, Gradishar W, Mauriac L, Bines J, Amant F, Federico M, et al. Double-blind,
randomized placebo controlled trial of fulvestrant compared with exemestane after
prior nonsteroidal aromatase inhibitor therapy in postmenopausal women with
hormone receptor-positive, advanced breast cancer: results from EFECT. J Clin
Oncol. 2008; 26:1664-70.

Johnston SRD, Kilburn LS, Ellis P, Dodwell D, Cameron D, Hayward L, et al.
Fulvestrant plus anastrozole or placebo versus exemestane alone after progression
on non-steroidal aromatase inhibitors in postmenopausal patients with hormone-
receptor-positive locally advanced or metastatic breast cancer (SoFEA): a composite,
multicentre, phase 3 randomised trial. Lancet Oncol. 2013; 14:989-98.

Jansen JP. Network meta-analysis of survival data with fractional polynomials. BMC
Medical Research Methodology. 2011; 11:doi: 10.1186/471-2288-11-61.

Scott NW, Fayers P, Aaronson NK, Bottomley A, de Graeff A, Groenvold M, et al.
EORTC QLQ-C30 Reference Values Manual. Brussels, Belgium: EORTC Quality of
Life Group; 2008; Available from:
https://abdn.pure.elsevier.com/en/publications/eortc-glg-c30-reference-values-
manual. Accessed 10 Jun 2019.

Burris HA, 3rd, Lebrun F, Rugo HS, Beck JT, Piccart M, Neven P, et al. Health-
related quality of life of patients with advanced breast cancer treated with everolimus
plus exemestane versus placebo plus exemestane in the phase 3, randomized,
controlled, BOLERO-2 trial. Cancer. 2013; 119:1908-15.

Jerusalem G, de Boer RH, Hurvitz S, Yardley DA, Kovalenko E, Ejlertsen B, et al.
Everolimus Plus Exemestane vs Everolimus or Capecitabine Monotherapy for
Estrogen Receptor-Positive, HER2-Negative Advanced Breast Cancer: The
BOLERO-6 Randomized Clinical Trial. JAMA Oncol. 2018; 4:1367-74.

Yao JC, Shah MH, Ito T, Bohas CL, Wolin EM, Van Cutsem E, et al. Everolimus for
Advanced Pancreatic Neuroendocrine Tumors. New England Journal of Medicine.
2011; 364:514-23.

Yao JC, Fazio N, Singh S, Buzzoni R, Carnaghi C, Wolin E, et al. Everolimus for the
treatment of advanced, non-functional neuroendocrine tumours of the lung or

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]
ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 85 of 102


https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer#heading-Zero
https://www.york.ac.uk/crd/guidance/
https://clinicaltrials.gov/ct2/show/record/NCT01942135?term=0332991&cond=Breast+Cancer&rank=10&sect=X0156&view=record
https://clinicaltrials.gov/ct2/show/record/NCT01942135?term=0332991&cond=Breast+Cancer&rank=10&sect=X0156&view=record
https://abdn.pure.elsevier.com/en/publications/eortc-qlq-c30-reference-values-manual
https://abdn.pure.elsevier.com/en/publications/eortc-qlq-c30-reference-values-manual

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Confidential until published

gastrointestinal tract (RADIANT-4): a randomised, placebo-controlled, phase 3 study.
Lancet. 2016; 387:968-77.

Motzer RJ, Escudier B, Oudard S, Hutson TE, Porta C, Bracarda S, et al. Phase 3
trial of everolimus for metastatic renal cell carcinoma : final results and analysis of
prognostic factors. Cancer. 2010; 116:4256-65.

Lloyd A, Nafees B, Narewska J, Dewilde S, Watkins J. Health state utilities for
metastatic breast cancer. British Journal of Cancer. 2006; 95:683-90.

Ara R, Brazier JE. Populating an economic model with health state utility values:
moving toward better practice. Value Health. 2010; 13:509-18.

National Institute for Health and Care Excellence (NICE). Fulvestrant for untreated
locally advanced or metastatic oestrogen-receptor positive breast cancer.
Technology appraisal guidance [TA503]. Published date: 31 January 2018. Available
from: https://www.nice.org.uk/quidance/ta503. Accessed 18 Jun 2019.

Department of Health. NHS reference costs 2017/18. [Database] 2018; Available
from: https://www.gov.uk/government/collections/nhs-reference-costs. Accessed 26
Jun 2019.

National Institute for Health and Care Excellence (NICE). Abemaciclib with an
aromatase inhibitor for previously untreated, hormone receptor-positive, HER2-
negative, locally advanced or metastatic breast cancer. Technology appraisal
guidance [TA563]. Published date: 27 February 2019. Available from:
https://www.nice.org.uk/guidance/ta563. Accessed 20 May 2019.

Kurosky S, Mitra D, Zanotti G, Kaye JA. Patient characteristics and treatment
patterns in ER+/HER2- metastatic breast cancer in the United Kingdom: results from
a retrospective medical record review. 18th Annual European Congress of the
International Society for Pharmacoeconomics and Outcomes Research (ISPOR); 7-
11 November 2015; Milan, Italy

Bachelot T, McCool R, Duffy S, Glanville J, Varley D, Fleetwood K, et al.
Comparative efficacy of everolimus plus exemestane versus fulvestrant for hormone-
receptor-positive advanced breast cancer following progression/recurrence after
endocrine therapy: a network meta-analysis. Breast Cancer Res Treat. 2014;
143:125-33.

National Institute for Health and Care Excellence (NICE). Guide to the methods of
technology appraisal 2013. Process and methods [PMG9]. Published date: April
2013. Available from: https://www.nice.org.uk/process/pmg9/chapter/the-reference-
case. Accessed 20 May 2019.

National Institute for Health and Care Excellence (NICE). Early and locally advanced
breast cancer: diagnosis and management. NICE guideline [NG101]. Published date:
July 2018 Available from: https://www.nice.org.uk/quidance/ng101. Accessed 21 May
2019.

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 86 of 102


https://www.nice.org.uk/guidance/ta503
https://www.gov.uk/government/collections/nhs-reference-costs
https://www.nice.org.uk/guidance/ta563
https://www.nice.org.uk/process/pmg9/chapter/the-reference-case
https://www.nice.org.uk/process/pmg9/chapter/the-reference-case
https://www.nice.org.uk/guidance/ng101

Confidential until published

9 APPENDICES

9.1 Appendix 1 HR-positive/HER2-negative early breast cancer

Based on the patient population in the PALOMA-3 trial, the company envisages palbociclib
plus fulvestrant as a treatment option for patients with HR-positive/HER2-negative advanced
breast cancer who are resistant to endocrine therapy. Since endocrine therapies are common
treatment options for patients with HR-positive/HER2-negative breast cancer in both the early
and advanced settings, and since the definitions of ‘endocrine sensitive’ and ‘endocrine
resistant’ refer to the early and advanced settings, a brief outline of the treatment pathway

starting from early disease has been provided below.

All the information about the treatment of early breast cancer presented in this appendix is
taken from NICE Guideline 1015 and relates to advice issued when treating people with ER-

positive early breast cancer.

9.1.1 Surgery
People diagnosed with early breast cancer who are deemed to be operable undergo either

breast-conserving surgery (removal of the tumour) or mastectomy (removal of the breast).

9.1.2 Neoadjuvant therapy

Where surgery is not an initial option, patients may receive neoadjuvant therapy with the goal
of reducing the size of the tumour and removing cancerous cells. Neoadjuvant therapies used
in clinical practice include chemotherapy (anthracycline plus platinum) and endocrine therapy.
The endocrine therapies that are used include aromatase inhibitors (anastrozole or letrozole)
and anti-oestrogen endocrine therapy (tamoxifen). In premenopausal women, neoadjuvant
chemotherapy may be more likely to produce a clinical response than neoadjuvant endocrine
therapy. It is recommended that endocrine therapy should be used to treat postmenopausal

women when there is no definite indication for treating them with chemotherapy.

9.1.3 Adjuvant therapy

Endocrine therapy

Following surgery, patients typically receive adjuvant therapy to minimise the risk of disease
recurrence. The vast majority of people with HR-positive breast cancer receive endocrine
therapy in the adjuvant setting. The length of treatment with an endocrine therapy may initially

be up to 5 years.

Tamoxifen is recommended as initial endocrine therapy for men and premenopausal women.

For premenopausal women, it is recommended that ovarian function suppression is
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considered in addition to endocrine therapy. Premenopausal women who have been on

tamoxifen for 5 years may be considered for 5 years of additional therapy with tamoxifen.

Tamoxifen is also recommended for postmenopausal women if they are at low risk of disease
recurrence. An aromatase inhibitor is recommended for postmenopausal women at medium
or high risk of disease recurrence. Typically, the aromatase inhibitors used in the adjuvant

setting are anastrozole or letrozole.

Postmenopausal women who have been on tamoxifen for 2 to 5 years may be offered the
option of switching to an aromatase inhibitor for up to a further 5 years. For postmenopausal
women, switching to an aromatase inhibitor may be more effective at reducing recurrence than

continuing with tamoxifen.

Other adjuvant therapies

Other adjuvant therapies used in clinical practice and recommended by NICE®® include
treatment for 9 to 12 weeks with a chemotherapy regimen that contains both a taxane
(docetaxel or paclitaxel) and an anthracycline, radiotherapy (for a minimum of 5 years) and
bisphosphonates (sodium clodronate and zoledronic acid, (typically used 6-monthly for 3
years [clinical advice to the ERG]). Bisphosphonates are only recommended for
postmenopausal women. Biological therapy is not recommended for patients with HER2-

negative disease.
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9.2 Appendix 2 Fractional polynomial models

Based on the numerical results for the beta parameters of the FP models provided by the
company in the response to the ERG clarification letter for the fixed-effects NMAs for PFS and
OS, the ERG presents graphical representations of the survival and HR functions generated
from the median of the beta parameters and also graphical representation with approximate
‘credible intervals’ around the median beta parameters to demonstrate the uncertainty
associated with the estimated beta parameters. These intervals were constructed based on
all of the 2.5% Crls of the beta parameters and all of the 97.5% Crls of the beta parameters,
therefore the ERG emphasises that the approximate credible intervals presented should be
interpreted as approximate ‘best-case’ and ‘worst-case’ scenario intervals, rather than an

exact 95% confidence region around the curves.

9.2.1 Graphical results of PFS NMA (fixed effects)
The ERG presents the three ‘best fitting’ 2" order FP models as judged by the company and
all 1%t order FP models, except for the Weibull model which assumes PH. Graphical results

are presented in ascending order from the FP model with the lowest DIC statistic.

N O

Cl=credible interval; DIC=deviance information criterion; FP=fractional polynomial; HR=hazard ratio; PFS=progression free
survival
Source: adapted from Table 4 of the company response to the ERG clarification letter
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N

Cl=credible interval; DIC=deviance information criterion; FP=fractional polynomial; HR=hazard ratio; PFS=progression free
survival

Source: adapted from Table 3 of the company response to the ERG clarification letter

12

Cl=credible interval; DIC=deviance information criterion; FP=fractional polynomial; HR=hazard ratio; PFS=progression free
survival

Source: adapted from Table 5 of the company response to the ERG clarification letter

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2
Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved. Page 90 of 102




Confidential until published

N

Cl=credible interval; DIC=deviance information criterion; FP=fractional polynomial; HR=hazard ratio; PFS=progression free
survival

Source: adapted from Table 16 of the company response to the ERG clarification letter

14 Cl=credible interval; DIC=deviance information criterion;

e |
FP=fractional polynomial; HR=hazard ratio; PFS=progression free survival
Source: adapted from Table 17 of the company response to the ERG clarification letter
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15 Cl=credible interval; DIC=deviance information criterion;
FP=fractional polynomial; HR=hazard ratio; PFS=progression free survival
Source: adapted from Table 18 of the company response to the ERG clarification letter

16 Cl=credible interval; DIC=deviance information criterion;
FP=fractional polynomial; HR=hazard ratio; PFS=progression free survival
Source: adapted from Table 20 of the company response to the ERG clarification letter
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17 Cl=credible interval; DIC=deviance information criterion;
FP=fractional polynomial; HR=hazard ratio; PFS=progression free survival

Source: adapted from Table 21 of the company response to the ERG clarification letter

9.2.2 Graphical results of OS NMA (fixed effects)
The ERG presents the two ‘best fitting’ 2" order FP models as judged by the company and all
1t order FP models, except for the Weibull model which assumes PH. Graphical results are

presented in ascending order from the FP model with the lowest DIC statistic.
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18 Cl=credible interval; DIC=deviance information
criterion; FP=fractional polynomial; HR=hazard ratio; OS=overall survival
Source: adapted from Table 24 of the company response to the ERG clarification letter

19 Cl=credible interval; DIC=deviance information
criterion; FP=fractional polynomial; HR=hazard ratio; OS=overall survival
Source: adapted from Table 23 of the company response to the ERG clarification letter
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20 Cl=credible interval; DIC=deviance information criterion;
FP=fractional polynomial; HR=hazard ratio; OS=overall survival

Source: adapted from Table 31 of the company response to the ERG clarification letter

21 Cl=credible interval; DIC=deviance information
criterion; FP=fractional polynomial; HR=hazard ratio; OS=overall survival
Source: adapted from Table 35 of the company response to the ERG clarification letter
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22 Cl=credible interval; DIC=deviance information criterion;
FP=fractional polynomial; HR=hazard ratio; OS=overall survival
Source: adapted from Table 38 of the company response to the ERG clarification letter

23] Cl=credible interval; DIC=deviance information criterion;
FP=fractional polynomial; HR=hazard ratio; OS=overall survival
Source: adapted from Table 39 of the company response to the ERG clarification letter
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9.3 Appendix 3 ERG economic critique: minor issues
The ERG considers the following issues to have little effect on the ICER per QALY gained

estimates, so provides a description of the issues only.

9.3.1 Utility values: post-progression health state

The utility value used within the company model to estimate HRQoL in the post-progression
health state is calculated using an algorithm and coefficients published in a paper by Lloyd et
al, 2006.%" In the company model, the same value is used for patients treated with palbociclib

plus fulvestrant and everolimus plus exemestane.

The ERG notes that, the Lloyd et al, 2006 paper®’ is based on general population preferences
of health states of people with metastatic breast cancer described by vignettes, rather than
patient derived health states valued using general population preference, as is preferred in

the NICE Reference Case.®

9.3.2 AEs at the beginning of treatment

Within the economic model, AEs are assumed to occur at the beginning of treatment and all
events are treated simultaneously. Clinical advice to the ERG is that neutropenia can occur at
any time whilst on treatment therefore the assumption that AEs only occur at the beginning of
treatment is not strictly correct. The ERG however considers that as AE costs as a proportion
of overall costs within the economic model are small, and the impact of allocating costs over
the duration of treatment would only mean a change to the discounting allocated, the ERG

does not consider it necessary to amend this assumption within the company economic model.

9.3.3 Proportion of everolimus plus exemestane AEs

In the company economic model, the rate of AEs modelled for treatment with palbociclib plus
fulvestrant is the total number of Grade =3 events in the PALOMA-3 trial (69.9%). However,
for everolimus plus exemestane it is only the number of patients experiencing a Grade =3
stomatitis event (8%) (Section 3.6.2).

Additionally, the proportion of patients receiving everolimus plus exemestane who
experienced Grade 23 AEs in the BOLERO-2 trial is reported as 55% in Piccart et al, 2014.4°
The ERG considers this to mean that the AEs for everolimus plus exemestane are

underestimated in comparison to the palbociclib plus fulvestrant AEs.

9.3.4 AE resource use
The company estimated resource use for AEs in the economic model from the most frequent
Grade =3 AEs from the palbociclib plus fulvestrant arm of the PALOMA-3 trial and the
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everolimus plus exemestane arm of the BOLERO-2 trial.** For palbociclib plus fulvestrant the
most frequent AE was neutropenia and for everolimus plus exemestane the most frequent AE
was stomatitis. The company then estimated what would be required to treat neutropenia and
stomatitis and used this resource use estimate for all AEs in that associated arm of the
economic model. The resource use estimated to treat neutropenia is one oncologist visit

compared to three days in hospital to treat the stomatitis.

Clinical advice to the ERG is that the company estimates of resource use to manage AEs may
be underestimated for treatment with palbociclib plus fulvestrant and overestimated for
treatment with everolimus plus exemestane. Clinical advice to the ERG is that whilst some
patients only require an assessment with an oncologist followed by a dose reduction or
treatment break to manage neutropenia, other patients may in fact need to be hospitalised,
although hospitalisation is rare. The ERG also received clinical advice that an estimate of three
days in hospital for any Grade =3 stomatitis seems an overestimate. Clinical advice to the
ERG is that an antiseptic mouthwash may be prescribed and an assessment by an oncologist
necessary for severe stomatitis, but that a hospital stay is rarely necessary. The ERG also

considers that estimating resource use for each SAE would be more appropriate.

9.3.5 Drug monitoring

The company’s economic model includes some assumptions about the level of resource use
required to monitor patients being treated with palbociclib plus fulvestrant and everolimus plus
exemestane. In the company model, a chest x-ray is assumed to be necessary once every
two months whilst being treated with everolimus plus exemestane. Clinical advice to the ERG
is that this is an overestimate as chest x-rays are only necessary for patients who have

symptoms of breathlessness.
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9.4 Appendix 4 ERG revisions to company’s model

All revisions are activated by a logic switch with:

0 = unchanged

1 = apply ERG modification

Logic switches are indicated by named range variables Mod_letter where letter = A - F.
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A menu of revisions and Mod names appears below and on the ‘Results_Deterministic’ worksheet together with summary results as used to

transfer to the ERG report.

Revision

Modification

# Switch Description
name
R1) Mod_A 0 Estimating OS (pooled) from the PALOMA-3 trial
R2) Mod_B 0 Estimating PFS from the PALOMA-3 trial
R3) Mod_C 0 Estimating TTD from the PALOMA-3 trial
R4) Mod_D 0 Amend subsequent therapy assumptions
R5) Mod_E 0 Remove daily oral drug wastage
R6) Mod_F 0 Include monthly oncologist consultation in every health state
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Instructions for modifying the company model

1. Include discounted prices in the Control sheet (Cell B10 for palbociclib and Cell B14 for everolimus)

2. Move all sheets from palbo 916 _ERG additional model data.xlsx into company model

3. Create named switches for each of the modifications mod_A to mod_F

4. For each sheet given in the ‘Sheet’ column below:

copy formulae from the ‘Modified formulae’ column in the table below

paste formulae into the cells referred to in the ‘Cells’ column in the table below

Confidential until published

ERG Modifi | Sheet Cells Modified formulae
revision cation
number and | name
description
R1) Use Mod_A 0OS_inputs Q64 Use pooled PALOMA-3 OS for PAL+FUL
pooled OS
from the copy down
EQ?OMA'S to Q584 =IF(mod_A=1,ERG_0S!D4,CHOOSE(OS_model_PAL_and_FLV,K64,L64,M64,N64,064))
X64 Use pooled PALOMA-3 OS for EVE+EXE
copy down | =IF(mod_A=1,ERG_0OS!D4,CHOOSE(OS_model_comps,S64,T64,U64,V64))
to X584
R2) Mod_B PFS_Inputs R62 Use PALOMA-3 PFS for PAL+FUL
Use PFS data
from copy down | =IF(mod_B=1,ERG_PFS!D4,CHOOSE(PFS_model_PAL_and_FUL,K62,L62,M62,N62,062,P62))
PALOMA-3 to R582
Y62 Use PALOMA-3 PFS for PLA+FUL as proxy for EVE+EXE
copy down | =IF(mod_B=1,ERG_PFS!E4,CHOOSE(PFS_model_comps,T62,U62,V62,W62))
to Y582

Copyright 2019 Queen's Printer and Controller of HMSO. All rights reserved.

Palbociclib plus fulvestrant for treating advanced oestrogen-receptor positive, HER2-negative breast cancer [ID916]

ERG Report v2

Page 100 of 102




Confidential until published

ERG Modifi | Sheet Cells Modified formulae
revision cation
number and | name
description
R3) Use TTD Mod_C TTD_Inputs Q12 Use PALOMA-3 TTD for PLA+FUL as proxy for EVE+EXE
data from
PALOMA-3 copy down | =IF(mod_C=1,ERG_TTD!D4,IF(TTD_source=1,CHOOSE(AnalysisControl!$C$13,MIN(F12,M12),MIN(F12,M12),F12,MIN(F12,M12)),(En
(without mid- to Q533 ginePAL_FLV!IE117(1/TTDAdjPAL))))
cycle EngineEVE_EXE AP11 Amend drug costs to use TTD (1 cycle)
correction)
=IF(mod_C=1,ERG_TTD!E4*AP9,E11*AP9)
AP12 copy | Amend drug costs to use TTD (subsequent cycles)
down to
AP531 =IF(mod_C=1,ERG_TTD!E5*$AP$10,E12*$AP$10)
AQ11 Amend drug wastage to use TTD
copy down
to AQ531 | =IF(mod_C=1,ERG_TTD!E4*AQ$9,E11*AQ$9)
AR11 Amend drug administration to use TTD
copy down
to AR531 | =IF(mod_C=1,ERG_TTD!E4*AR$9,E11*AR$9)
AS11 copy | Amend drug monitoring to use TTD
down to
AS531 =IF(mod_C=1,ERG_TTD!E4*AS$9,E11*AS$9)
AT11 Amend AEs to use TTD
=IF(mod_C=1,ERG_TTD!E4*$AT$9,E11*$AT$9)
R4) Amend Mod_D Sequences C19 Set maximum number of cycles in subsequent therapy to the highest possible within the model (9)
subsequent copy down
therapy to C20 =IF(mod_D=1,9,CHOOSE(K19,D19,H19,119,J19))
assumptions cz7 Assume all patients are eligible for subsequent therapy lines
copy down
to C28 =IF(mod_D=1,1,CHOOSE(K27,D27,H27,127,J27))
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ERG Modifi | Sheet Cells Modified formulae
revision cation
number and | name
description
R5) Remove | Mod_E Cost_drug 021 Remove 2 days per cycle of everolimus wastage
daily oral drug copy down
wastage to 023 =IF(mod_E=1,0,L21*(121-M21))
(everolimus,
exemestane 017 Remove 2 days per cycle of tamoxifen (10mg) wastage
and tamoxifen)
=IF(mod_E=1,0,L17*(117-M17))
018 Remove 2 days per cycle of tamoxifen (20mg) wastage
=IF(mod_E=1,0,L18*2)
024 Remove 2 days per cycle of exemestane wastage
=IF(mod_E=1,0,L24*(124-M24))
R6) Amend Mod_F | Cost_HS_resourc Amend oncologist consultation in the pre-progression health state
health states e C55
to each =IF(mod_F=1,1,IF(D55="",E55,D55))
include a C71 Amend oncologist consultation in the 1%t line of subsequent therapy health state
monthly visit
with a =IF(mod_F=1,1,IF(D71="",E71,D71))
consultant
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